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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIPEJICICHHUS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, coJepkKaHusi, pe3yJlbTaToB OOYyYEeHHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
oOmrero oopazoBanus B Poccuiickoit denepainu, a Takke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWHW B TIO3HAHMM HKUBOM TMPUPOJABI U OOECICUCHUU
CYIIIECTBOBAHMSI YesIOBeYeCKOro obmiecTBa. COrjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no Ouosoruu Jaét NpeaCcTaBICHUE O LENX, 00 00IIel cTparerun
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU YU€OHOTO MpemMeTa
«buonorus», onpenenser o0sI3aTeNbHOE MPEAMETHOE COJEPKaHUE, €r0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
M3Y4YEHUs] YUEOHOro MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3€H, JIOTMKH O0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B nporpamme o 61010THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TIIIAHUPYEMBIM
JUYHOCTHBIM, METanmpeAMETHbBIM U TMPEIMETHBIM pe3yJibTataM oOOy4YeHUus B
dhopmMupoBaHUU OCHOBHBIX BUJOB y4eOHO-TT03HABATEILHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4€HUU Ouojoruu, Onarojapsi 4yemy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNpHUpPOIHON cpere.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJYYEHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HHU ISl PEUICHUS MPUKIIAIHBIX 337a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBeKa, MEIUKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH 11e1eCO00pa3HOTo
MOBEACHUS B OKPYKAIOWLIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SMCTBEHHOU
JIEATEeIIbHOCTH Y€JI0OBEKAa Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM.
Ycunenue BHHMaHWS K TPUKIATHON HAMPaBICHHOCTH YYeOHOro mpeaMera
«buonorus» NpoAMKTOBAHO HEOOXOAUMOCTHIO 00€CTIeUeHUS YCTIOBUH JJIsl pEIICHMSI



OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJBHOTO OMOJIOrMYECKOTO 00pa30BaHUs, KOTOpas
npeanonaraet (GOpMUPOBAHUE Yy OOYYAIOMIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
MecTo. OHa oOecneunBaeT (OPMHUPOBAHUE y OOYYarOIIMXCS IMPENCTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0Oe3zomacHoro ooOpasa
YKU3HU, DKOJIOTUYECKOT0 MBIIIJIEHUS, IIEHHOCTHOI'O OTHOILICHUS K KUBOU IIPUPOJIE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonoruu odecrneunBaeT yciaoBUs A (popMUpOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYECHUH Y4eOHOro IpenmMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TPaKTHUeCKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHW3alUd
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npenmera «buomorus»
BBIJICTICHBI CIICIYIOIINE COAEPKATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ne OpPraHu4ecKOro MHUpay,
«OBOJIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3alMi >KMBBIX CHCTEM pa3HOr0 paHra © NpUOOpETeHHE YMEHUU
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM pPa3HOr0 YPOBHS OPraHHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHUpa KUBOM MPUPOJIbI HA OCHOBAHUM 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3YYECHUU
Onooruy;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS dTUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero obOpaszoBanusi «buonorusi», u3zydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAYyUYHBIE PEIMETHI.

Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kiracce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34 gaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Posnb 6uonoruu B hopMupoBaHHM COBPEMEHHOM Hay4HOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOII0IEHUE, SIKCIIEPUMEHT, ONTMCAHuE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YpOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKu ), OMoCc(epHBIH.

JdeMoHCTpauu:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIC BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BelIeCTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TE€pBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAS CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
¢byHKIIUN OETIKOB.

depmeHTHI — OnoJoTuYecKue Katanm3aTopsl. CTpoeHue pepMeHTa: aKTHBHBIH
neHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otauyus



(epMEHTOB OT HEOPTAHUYECKUX KAaTaIN3aTOPOB.

VYrneBoabl: MOHOCaxapuibl (TII0K03a, pru003a U Je30KCUpu003a), Tucaxapu sl
(caxapo3a, JlakTo3a) MW TOJMCaxapuibl (Kpaxmaji, TJUKOreH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHble  cBoicTBa. buonornmueckne QynHkumm smnuaoB. CpaBHEHHE
yTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiierounas teopus — mpuMep B3aMMOJAEUCTBUS
uei 1 PakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak nenoctHas sxuBast cuctema. O0mue npu3Haky KIETOK: 3aMKHYTast
HapyxHass MmemOpaHa, moiekynsl JIHK kak renermueckuii ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: JyKapuoTHYecKas W mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM u mmactTuA. Buasl tumactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKU. DYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000s0ouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«Pacnipenenenne XMMHUECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «CtpoeHue momnexybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHUE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,



«CTpoeHue aapa KIETKN», « YTIIEBOAb, «JIumuap.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHU, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl).

JlabopatopHas pabota Ne 2. «M3ydyeHue cTpoeHHS KIETOK PACTCHUI,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALIMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEPreTUYeCKUid OOMEH) — JBE€ CTOPOHBI €JUHOIrO0 Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUM B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HBIN U reTepoTpodHbIii. Poiabs (pepmMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®dortocunre3. CperoBas u TemHOBasg (a3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOocHHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HM Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KJIETKE. DTalbl SHEPreTUYECKOro ooMeHa. I mukonus.
bpoxxenne u ero Bunbl. KucnopogHoe oOKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunmpoBanue. IPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakimuu wmatpuuHoro cunrte3a. [enermyeckas wuHpopmanus wu JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHUCIOT. Ponbs pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTM CTPOCHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BIY) — Bo36yautens CIIN/a.
OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanwsy, «Merabomu3m», «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dotocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbd nukia Bupyca CIIN/a,
oakTepuodaray, «Pemmkarus JTHK.

Oo0opynoBanue: monaenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE PAa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza U MuUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JIumiou eIl W TatuIOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJbI.
[[MTOJIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS M  UHIAUBUIAYAJIBHOIO  Pa3BUTHUSA
OpTaHU3MOB.

[enenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[TporpamMmmMupyemasi ruOeib KIETKH — aromTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJEHUE HaJABOE, IIOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJICKLUU.

[TosoBo€ pa3MHOKEHUE, €T0 OTIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

['amerorenes — mporecc 0Opa30BaHUs TMOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TosoBBIE >Ke€ne3bl: CEMEHHUKH U SMYHUKH. OOpa3oBaHuE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OCOOEHHOCTH CTPOEHMS SWIIEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobnenue, racTpyisiius, opranorese3. IloctaomOpuoHanbHOE pazBuTHe. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsiMoe (IMYMHOYHOE). BrausHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOICTBa.

Poct m pasButue pactenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUs: CTPOEHUE
CEMEHHU, CTA/INH PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameToreHes y MIEKONUTAIOIUX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHKPOCKOTI, MHKpOMpenapaTsl «CriepmMaTo30u bl
MJIEKOIUTAIOLIETO», «SIHIEKIeTKa MIIEKONUTaromeroy, «KapuokuHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-alIUInKauus «JleaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

Jlabopatopuas pabota No 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKU. Pob nuToI0run
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKHU. BKIag poccuiickux U 3apyOeiKHBIX
y4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHATHsA. [ 'eHeTnYecKas CHMBOJIMKA, UCIOJIb3yEMasl B CXeMax CKPELMBAHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUVICHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpelMBaHHWE. 3aKOH  HE3aBUCHUMOTO  HAcCJIeIOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaIM3UPYIOIETO CKPEITMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyiieHne clerieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThI.

['enetnka mosa. XpoMOCOMHOE ONpeAeieHue moyia. AyTOCOMBI U MOJIOBBIE
XpoMocoMbl. ['omMorametrHsle M TreTeporaMeTHbie oOpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3meHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BapuallMoHHbIN psifi U BapuallMOHHAsi KpUBasl.



Hopma peakuun npuszHaka. KolmuecTBEHHbIE M Kau€CTBEHHBIE MPU3HAKU M UX
HOpMa peaknmu. CBOMCTBA MOIU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
U3MEHUYMBOCTU. MyTalmoHHast u3MeH4YuBOCTh. Kimaccudukaius mytaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa u nMpuuuHbl MyTanuid. MyTareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTMYECKUX PAIOB B HacieAcTBeHHON n3MeHunBoctd H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapumorunm uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMueCKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE TreHOTHUIA!
ITOJTHOTEHOMHOE€ CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M]P-ananu3a. HacnencTtBeHHble 3a00ieBaHUsI 4YeEIOBEKA: TEHHbIE OOJE3HU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comartnueckue H TreHepaTuBHbE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICYECHUS T€HETUYECKUX
Oosie3Hel. MeanKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpauu:

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

Tabnuibl u cxembl: «K MOHOTHOPHUIHOE CKPEIIUBAHKE U €TO IIMTOT€HETUYeCKast
OCHOBa», «3aKOH PaCUICIJIEHUS U €r0 UTOT€HETUYECKAsi OCHOBA», «3aKOH YUCTOTHI
rameT», «{urnbpuanoe ckpemmBanmey, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpeIIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «l €HEeTHUYeCKHe
KapThl pacTEHUH, )KUBOTHBIX U 4eJoBeKay, «[ eHeTnka moisa», «3aKOHOMEPHOCTH
HACIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeka U >KMBOTHBIX),
«Bugpl m3meHunBoCcTH», «MoaudukanmonHas U3MEHUYMBOCTHY, «HaciemoBanue
pesyc-hakTopay, «I'eHeTnka rpynn KpoBu», «MyTalluOHHAs U3MEHYUBOCTb.

O6opynoBanue: MojeNU-alIUIMKaIu «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapart «Jpo3odunay (Hopma, MyTaruu GOpMbI
KPBUIbEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

JlaGoparopHas pabora No 5. «M3yueHue pe3yjabTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIUBAHUS y TPO30( I HA TOTOBBIX MUKPOIIPEIapaTax».

JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO PSiia U BAPUALIMOHHON KPUBO.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y apo30Quibl Ha TOTOBBIX
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MUKpOIpenaparaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHuEe UM aHaIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKAILUS.
Yuenue H. U. BaBunoBa o ieHTpax MpOUCXOKICHUS U MHOTOOOPa3us KyJIbTyPHBIX
pacteHuil. LIeHTpbl IpONCXO0KIEHUS JOMATHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbld M UHAUBUAYAIbHBINA OTOOPHI B
CEJICKIIMM PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rudpuauzanus u e€ ycrnexu. MIcKyCCTBEHHBIN MyTareHes U MoJly4eHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KionupoBaHre BBICOKONPOIYKTUBHBIX CEIBbCKOXO3SMCTBEHHBIX OPraHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DHUITUPOBAHHBIE OPTaHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanHoB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudpuanzamnusy, «Padotsl akagemuka M. @. MIBaHoBay,
«llomumnongus», «OObeKTHl OuoTexHonorum», «KiaeTouHsle KyJIbTyphl U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJ0OB U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHE PA0OThI:

Oxckypeusi «OCHOBHBIE METOAbI U JOCTHUXKEHHUS CEJICKIIMU PACTCHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3MMCTBO, JaOOpPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBOJTIONMOHHAA OMOJIOTUAL.
[Ipennochulku BO3HUKHOBEHHUS 3BOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
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OHMOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJOTHYECKONW JIETONMUCH, TMEPEXOAHbIE (OPMBIL.
buoreorpadpuyeckue: cxoncTBO U paznuuue GayH u ¢jaop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIEC, AHAJIOTUYHbIE,
pPYJIVMMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX NyTeH y Bcex
OpTraHU3MOB.

OpomonnoHHas Tteopus Y. JlapeuHa. Ilpeanocbulkn BO3HUKHOBEHHS
JapBUHU3Ma. JIBHOKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkposBostorus. [lomymnsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrxymne cuibl ((pakTopbl) 3BOJIIOLMKU BUAOB B MpHpojae. MyTallmOHHBINA
npolecc U KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpraHU3MOB KakK pe3yibTaT 3BoJouud. [Ipumepst
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAUOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHOBHBIE  (POpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

MakposBononusi. PopMbl  ABONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IponcxoxieHre OT HeClEeUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japeun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepuios.

Tabmuip! 1 cxembl: «Pa3BuTre OpraHMuecKoOro Mupa Ha 3emiiey, «3apoIbIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTECHUNY,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «lonynsaumnmy»,  «MyranuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mmumoamanrtamum», «OOmas aereHepaunus,
«/IBmxkymme cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
JNapsuna», «boppba 3a cymectBoBanue», «IIpucrmocoOIeHHOCTh OPTraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUEe», « IKOJIOTMUECKOE BUAOOOPAZOBAHUEY.
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OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», OOBEMHAs MOJEIb
«CTpoeHue roJIOBHOTO MO3ra I0O3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJulekuus «@DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmojnenb anmmkauus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «PazBuTue HacekoMoroy, «Pa3zBuTue Jsrymikm,
MuKkponpenapar «/Ipozoduna» (Hopma, myTanuu GopMbl KPbUIbEB U OKPACKH TEa).

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIOY.

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0IEHHOCTH OpraHu3Ma 1 e
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3em.ie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKON 3BoIIoMU. HavanbHbIe 3Tanbl
ounonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosoiickas spa U €€ TMepuoAbl: KEMOPUICKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mnepuoAbl: MaJCOT€HOBBIM, HEOTECHOBBIN,
AHTPOITOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TeoJornyeckux mpoiieccoB. OCHOBHBIE ITaIlbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [TosiBIIeHME, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oTpaxeHue 3BoJitouud. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK HayKa. Pa3Butre mpeacTaBiIeHH O
MPOUCXOXKJIEHUN ueroBeka. Meroawsl H3yueHus aHTpornorenesa. (CxoacrtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YeJI0BEKa.

JBuxyniue cuisl (hakTopbl) aHTpornoreHesa. HacnenctsenHas N3SMEHUYNBOCTD
U eCTeCTBeHHbII 0TOOp. OOuIeCTBEeHHbIN 00pa3 >KU3HU, U3TOTOBICHUE OPYIUil
TPYya, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
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ymensli, Yenosek mnpsamMoxomdmmni, YenoBexk HeaHAepTalbcKuM, Yenoek
pazymHblid. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JacTb
pacmnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUAL.

Yenoeueckre pacbl. OCHOBHblE  OONbIIME  pachkl:  €BPOIEOUHA
(eBpasumiickasi),  HErpo-aBCTpaJouAHas  (PKBaTOpualbHAas),  MOHIOJOMJHAs
(a3maTcko-aMepukaHckas).  UepTel  MPHUCIOCOOJICHHOCTH  TMPEACTaBHUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YENOBEYECKHUX pac.
Kputnka pacuzma.

JdeMoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. M. Onapun, C. Muwmuiep, I'. Opu, 4.
apBuH.

Tabmuupel 1 cxembel: «Bo3nukHoBeHHMe CoaHEUHON cHCTEeMbI», «Pa3Buthe
OopraHu4eckoro Mupa», «PacrurenpHas kineTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOIOo MUpPAy,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0N», «HeIoBeYecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJICTIKK WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeJoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreoXpOoHOJorHuYeckas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTEHHUH U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WM KPaeBEeIUECKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJlayl U pasielibl SKOJIOTUU. MeToabl SKOJOTUYECKHUX
UCCJIEI0BAHUM. DKOJIOTMYECKOe MUPOBO33PEHUE COBPEMEHHOTO YeJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abuotnyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBUE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPHOIN3M.
[IpucnocoOnennst OpraHM3MOB K  JEHCTBUIO  a0MOTHYECKHX  (HaKTOPOB.
buonoruueckue puTMmsl.
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buotnueckue ¢aktopsl. Bunbl OnoTHYeCKuX B3aUMOICHCTBUI: KOHKYPEHITHS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomeparusi, MyTyajau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIM3M, HEUTPAIHU3M.
3HaueHre OMOTHMYECKUX B3aUMOJECUCTBUI JiS CYLIECTBOBAHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMN: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MOMYJISIIUA U €€ Perysaius.

JdeMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabmuubl u cxemsl: Kapta «[Ipupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALNU HHPY30pun-Typenbkny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlabGoparopnas padbota Ne 3. «Mopdonornyeckue 0COOCHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBasi). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornuecknue cuctembl (3kocucteMsbl). [loHAaTne 00 »sKocucTeMe W
ounoreoneHoze. DOyHKIMOHATBHBIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduueckue (mumeBbie) ypoBHH dKOcucTeMBI. [TuieBrie nienu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. OKOJIOTMYECKHUE MHUPAMMIIbL:
NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM: YCTOMYMBOCTB,
camoperyJsinus, pazputre. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTpPONIOTE€HHBIE  JKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiunBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, cocTaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepnl Kak
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rI100aNbHOM 3KOCHCTEMBI. J[MHAMUYEeCKOoe paBHOBECHE U OOpaTHasi CBsA3b B
onocdepe.

KpyroBopoTbl BEMECTB U OMOr€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (Yriaepoja,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiii. AHTPONIOTEHHBIE U3MEHEHUs B Ouocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocymiecTBoBaHH€E IPUPOIBI U yesoBeuecTBa. CoxpaHeHnue OnopasHooodpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOTO YIpPaBICHUS
NPUPOAHBIMU PECYPCAMU U UX UCIONb30BaHue. JlocTHkeHus: OMOJIOTUU U OXpaHa
IPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOIOTECHHBIC BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE HCTOYHHKY 3arpsI3HEHUS
BO3J/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeilIas cocTamistomas ouochepon,
«®Daktopel  merpamanuu  nouB»,  «llapHukoBwiii  AhdexT»,  «DakTOopbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojenb-anmukamnus «Tunudabsie OHOLIEHO3bI», TepOapwii
«PacturtenbHbIe COOOIIECTBaY, KOUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu U KOJUIEKIUHA PACTEHUIN U AKUBOTHBIX,
MpUHAAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii ®enepanyn, u300paKEHUS OXpaHSIEMBIX BHJIOB pAcTEHUN U
YKUBOTHBIX.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUW A ITPOI' PAMMEI 110 BUOJIOI'NM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUN A

Cornacro ®I'OC COO, ycranaBnuBaTcs TpeOOBaHUSA K PE3yJibTaTaM OCBOCHUS
oOyyarolmMMucsl  MporpaMM  cpelHero  oOuiero  oOpa3oBaHUS:  JMYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JIMYHOCTHBIX PE3yIbTATOB OCBOCHUA IpeaMeTa « buonorus» BblIEIEHbI
CIIETYIOIINE COCTABIAIOIINAE: OCO3HAHHE OOYYAIOIMIMMHCS POCCHMCKONW TpaKIaHCKOU
WUJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH ¥ CAMOOIIPEETIEHUIO,
HaJIMYUE MOTHUBALIMU K OOyYEHHUIO OMOJIOTHH, LEJIEHANIPaBICHHOE PA3BUTHE BHYTPEHHUX
yOeXAeHU JIMYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEM M HCTOPUYECKUX TPaAULIMNA
pa3BUTHS OHMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCS
PYKOBOJCTBOBAaTbCS B CBOEW JEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMA YCTaHOBKAMHU,
OPUCYLIUMU  CHUCTEME OHOJIOTMUECKOro 00pa3OBaHMs, HAJIMYHE HKOJIOTHYECKOTO
IPaBOCO3HAHUS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS IpeaMeTa «bUOIOrus» JOCTUrar0TCs B €IMHCTBE
y4eOHOM W BOCHUTATEIBHOM JAESATENBHOCTH B COOTBETCTBHM C TpPaJAULIMOHHBIMU
POCCUHCKMMH  COLIMOKYJIIBTYPHBIMH, HCTOPHUYECKMMH UM  JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMU, IPUHSITHIMU B O0IIECTBE MPaBUIAMHU M1 HOPMaMHU MOBEACHUS U CIIOCOOCTBYIOT
IIpoLiecCaM CaMOITO3HAHUSA, CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHs, Pa3BUTUsS BHYTPEHHEU
IIO3ULIUYU JTUYHOCTH, NATPUOTU3MA, YBAXKEHUA K 3aKOHY U IPABOIOPALKY, YEIIOBEKY TPy/Ia
U CTapuieMy MOKOJEHHUIO, B3aUMHOTO YBaXXEHUs, OEpEKHOT0 OTHOILIEHUS K KYJIbTYpHOMY
HACIIEIUIO U TPAJULMAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, nmpuponae
Y OKPY’KAaOILIEH cpere.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUsS yueOHOro mnpeamera «bHOJIOTHS» HOIKHBI
OTpakaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYy4YaloIIMXCA  PYKOBOJCTBOBATHCS
c(opMUPOBAHHOM BHYTPEHHEH MO3UILIMEHN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUW, COOTBETCTBYIOUIMX TPATUIUOHHBIM IIEHHOCTIM
pPOCCUICKOro 00IecTBa, pacIIMpeHHE >KU3HEHHOIO OIbITa U ONbITAa JEATEIbHOCTH B
IIPOLIECCE pear3aly OCHOBHBIX HANPABICHUN BOCIUTATEIBHOM IEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIUTAHUS

C(OPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIMU O0O0ydYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX MPaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA W
IIPaBOIIOPAIKA,

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JAESITEIBHOCTU IPU CO3JIaHUU YUYEOHBIX
IPOEKTOB, PEUICHUH Y4YeOHBIX W MO3HABATEJBHBIX 3a/1a4, BBIMOJIHEHUU OMOJOTHYECKHX
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DKCIEPUMEHTOB;

CIIOCOOHOCTh OMNpPEAENATh COOCTBEHHYIO MO3UIMIO IO OTHOIICHUIO K SIBJICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBHSIX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOAEH C Pa3HbIMU YOCKIACHUAMH, KYJIbTYPHBIMU IIEHHOCTAMH W
COLMAJIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B MPOIECCE COBMECTHOTO BBIMOIHEHUS YYEOHBIX,
MMO3HABATEIbHBIX M HCCIENOBATEIbCKUX 3a/]a4, YBAKUTEIBHOTO OTHOLICHUS K MHEHUIO
ONIMOHEHTOB MIPU OOCYKJIEHNUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COIEPKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCHUUCKOW TPAKJAHCKOW HWJIECHTUYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Tiepe PoinHOM, ropAOCTH 3a CBOM
Kpaii, cBOIO PosinHYy, CBOM SI3bIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHALIMOHAJILHOTO
Hapozaa Poccuu;

LICHHOCTHOE OTHOIIEHUWE K NPUPOJAHOMY HACIECAUIO U NaMSITHUKaM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJaJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE M Pa3BUTHE
OMOJIOTMH, TOHMMAaHUS 3HAYEHUs OMOJIOTMM B TO3HAHUU 3aKOHOB MPUPOJbI, B >KU3HU
YeJIOBEKa U COBPEMEHHOTO 00IECTBa;

ujeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O U 3amure (OredecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEU POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh ~ OIEHWBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAITHLHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAYyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSAM, CO3JAHUIO CEMbH Ha OCHOBE
OCO3HAaHHOTO TPUHSATHUS LIEHHOCTENM CEMEWHOW >KU3HU B COOTBETCTBUM C TPAAULIUSIMHU
HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs JCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUOHAIIBHOTO BO3JICUCTBHS KUBOM IIPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSABISATH
Ka4ueCTBa TBOPYECKOW JIUYHOCTH;

S5) d¢usuyeckoro BocnuTaHUSA, (OPMUPOBAHMSA KYJBTYPbI 310POBbA M
IMOIMOHAJILHOIO 0JIaronoJIyuns:

NOHMMAaHHE U peanu3alusi 3J0pOBOro M Oe30macHOro obpasa >XKU3HU (310pOBOE
NUTaHue, COOJIOJICHNEe TUTMEHHYECKUX TpPaBWJ W HOPM, COaJaHCUPOBAHHBIA PEXUM
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3aHATUHN U OT/bIXA, peryisgpHas puznueckas akTUBHOCTb), O€pEXXHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3NYECKOMY M IICUXHUUYECKOMY 3/I0POBbIO;

MOHUMAaHUE TICHHOCTH TPaBWJ HWHIWBUAYATHHOTO W KOJUICKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAILUAX, YTPOKAKOIINUX 3J0POBBIO U )KU3HU JIOJIECH;

OCO3HAHME MTOCJICICTBUIA M HETIPUATHUS BPEIHBIX TPUBBIUCK (YIIOTPEOICHUS aTKOT OIS,
HApPKOTUKOB, KypEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAOJIIOOUE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJOTMYECKOM U  COILMAJIbHOU
HAIpaBJICHHOCTHU, CIIOCOOHOCTh HWHHUIMUPOBATH, IUIAHUPOBATH M  CaAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JAEATEIbHOCTD;

UHTEpEC K pa3iuyHbiM cdepaM npodecCHOHANBHOW JIeATeNbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP Oyayiel npodeccuu W peaau30BBIBATH COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO M CaMOOOPA30BAHUIO HA MPOTSHKCHUU
BCEH JXU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK MCTOYHHUKY KU3HM Ha
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHS SKOJIOTUUECKON KYJIbTYpPhI: MPUOOPETEHUE OIbITA IIJIAHUPOBAHMS
MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEICTBUM ISl OKPYKAOLIEN CPEIBI;

OCO3HAHHUE TII00AILHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM U yTel UX pelIeHHUS;

CIIOCOOHOCTh MCIOJb30BaTh MpUOOpETaeMble MpPU U3YYEHUU OHMOJOTUM 3HAHMS U
YMEHUSI MPU PEUICHUU MpoOJeM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIONHE30BAaHUEM
(cobmrofeHue mpaBuil MOBEJICHUS B IPUPO/IE, HAIIPABICHHBIX HA COXpaHEHUE PABHOBECHS
B DKOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, OUOChEpHI);

aKTUBHOE HEMPUATHE JEUCTBUMN, MPUHOCSIINX BPe]l OKpYKarollel MPUpoIHON cpejie,
YMEHUE MPOTHO3UPOBATH HeOJIaronpusiTHbIC 3KOJIOTUYECKUE MOCTIE/ICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJM4Yue Pa3BUTOr0 3KOJIOTHYECKOTO MBIIUIEHUS, SIKOJOTUUECKON KYJIbTYpPHhI, OIbITa
JESITEIbHOCTH SKOJIOTUYECKOW HAMPAaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKATUBHON M COLIMAIBHOM MPAKTHUKE, TOTOBHOCTH K y4acTHUIO B
MPAKTUYECKOM JIEATEIIbHOCTH SKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKHM W OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJIOre KYJBTYD,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATENbCKOW KYJIbTYpbl KakK CpENCTBa
B3aMMOJICHCTBUSI MEXKY JIFOAbMHU U MO3HAHUS MUDPA;

MOHMUMAaHUe crienu(PuKy OMOJIOTHH KaK HAyKH, OCO3HAHUS €€ posk B (HOPMUPOBAHHUH
pallMOHANIBHOTO HAYYHOTO MBILIUICHHS, CO3JIaHUM LEJOCTHOTO IMpEACTaBICHHUS 00
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OKpY’KaroIlleM MHpe KaK O €IUHCTBE IPHPOJbI, YeJOBCKa M OOINeCTBa, B IO3HAHHUU
IPHUPOIHBIX 3aKOHOMEPHOCTEH W pEHICHHH Mpo0JeM COXpAaHCHHUS MPUPOIHOTO
PaBHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMHM JUISI COBPEMCHHOW  ITUBUIIH3AIIHH:
oOecrieYeHHsT HOBOTO ypPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHE ITIEPCIECKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peIlaTh PECYpPCHBIC IMPOOJIEMBI Pa3BUTHS 4YEIOBCUECTBA,
IOMCKA IyTeH BBIX0OJ1a M3 TJI00ANBHBIX SKOJIOIHUECKUX MPOOJIeM B 00ecIIeYeHH s ITepexoaa
K YCTOHYMBOMY Pa3BHTHIO, PAaIlMOHAIBHOMY HCITOJIb30BAHHIO MPUPOIHBIX PECYPCOB U
(OpMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYCHHH OHMOJIOIMUECKHX 3HAHMHA B ILEIAX IOBBIIICHHS
oOmeli  KyJIbTypbl, €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH, KaK COCTABHOH 4YacTH
(YHKIIMOHAJIBLHOM IPAMOTHOCTH O0OyYaroIIMXcs, GopMUpyeMoii IpH H3ydeHUH OHOJIOTHH;

MOHMMAaHWE CYIIIHOCTH METOJIOB MTO3HAHUS, UCIIOJB3YEMBIX B €CTECTBCHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIB30BaTh IOJIy4aeMbIe 3HAHUS JIJIS aHalln3a U OOBSCHCHUS SIBICHUN
OKPY’KaIOIIEero MUpa M IPOUCXOIAIINX B HEM M3MCHECHHM, YMEHHUE JIeJaTh 000CHOBAHHBIC
3aKJIIOYCHUS HAa OCHOBE HAYYHBIX ()aKTOB M HMMEIOIIMXCS JIAHHBIX C IEJIbI0 IOTYYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO MCIOJB30BaTh OMOJIOTHYCCKUE 3HAHUS JUIS PEIICHUS
po0JIeM B PEATTbHBIX J)KU3HCHHBIX CUTYAIINSX;

OCO3HAHME IICHHOCTH HAYYHOM ACSATCIBHOCTH, TOTOBHOCTD OCYIIECTBIIATH IPOCKTHYIO
Y UCCJICIOBATEILCKYIO JICATeIbHOCTh MHANBUAYAIBHO M B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U caMOOOpa30BaHUIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHUH 1O OWOJIOTMHM B COOTBETCTBHM C JKM3HCHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble  pe3yNbTaTbl OCBOEHUS yueOHOro mnpenmera «buomorus»
BKJIIOYAIOT:  3HAUYMMble s (OPMUPOBAHUS  MHUPOBO33PEHUS  00YyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIpEAMETHbIE) OOIIeHayYHble TMOHATHUS, OTpa)karoIiue
LEJIOCTHOCTh HAyYHOU KapTUHBI MUpa U crieln()UKY METO/I0OB TIO3HAHMSI, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEILEeCTBO, DHEPIus, SIBJICHHUE, MIPOLIECC, CUCTEMA, HAYUHBIN (DaKT,
IOPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHE, HaOIIOICHUE,
U3MEpEeHHe, OKCIEPUMEHT U  JApPYrux), yHHUBEpcajbHble  ydeOHblE  JIEHCTBUSA
(mo3HaBaTeIbHbIC, KOMMYHUKATHUBHBIE, PETYJIATUBHBIE ), 0OecreunBarolue (GoOpMUpOBaHHE
(YHKIIMOHAJIBHOW TIPaMOTHOCTH U COLMAIBHOM  KOMIETEHIMH  OO0ydYarouxcs,
CIOCOOHOCTh ~ OOYYalOIIMXCA  HKCIOJb30BaTh  OCBOCHHBIE  MEXKIUCHUIUIMHAPHEIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIE yUeOHbIE JIEHCTBUS B IO3HABATEIBHOU U
COLMAJIbHOM ITPAKTHKE.

MeTtanpeameTHble  pe3yiabTaThl  OCBOCHHSI  IPOrpaMMBbl  CPEOHEro  OOIIero
o0pa30BaHMs TOJKHBI OTPaXkaTh:
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OBJaeHne YHUBEePCAIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU ACHCTBUSIMM:

1) 6a3oBbIe JJOTHYECKHE CHCTBHUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyalTU3UPOBATh MPOOIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

UCITI0JI30BaTh NPH OCBOEHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBILUIEHUS (aHa/In3a,
CUHTE3a, CPAaBHEHHUS, KJIaCCU(PUKALINK, 0000IICHHS), pACKPbIBATh CMBICT OMOJIOTHYECKUX
NOHATUH (BBIACIATH WX XapaKTepHble MPHU3HAKH, YCTAaHABIMBATh CBSA3U C APYTHUMHU
MOHSTUSIMU );

ONPENENATh LENH IEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUHU UX JOCTHIKECHHS,
COOTHOCHUTB PE3YJIbTAThl ICSITEIBHOCTH C IOCTABJIECHHBIMU LIEISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATUS ISl 00bSICHEHUS (AKTOB U SIBJICHUH XKUBOU
IPUPOABL;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO aHAJOTUN),
BBISIBIISAITH  3aKOHOMEPHOCTM W NIPOTHUBOPEYMsS B  PAacCMaTPUBAEMbBIX  SIBJICHUSX,
(opMyIMpPOBATh BBIBOJIBI U 3aKIIOUEHUS;

IIPUMEHSATH CXEMHO-MOJIEIIBHBIE CPEICTBA JAJIS IIPEICTABIICHNUS CYLLIECTBEHHBIX CBA3EH
Y OTHOLIEHUH B M3y4ae€MbIX OHMOJIOTMYECKUX OOBEKTAX, a TAKXKE MPOTHUBOPEUUN PA3HOTO
PO/, BBISIBIIEHHBIX B PA3JIMYHBIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH peUIeHUs MpoOJeMbl € YYETOM aHAIKW3a HWMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHBBI B I€SITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHUBATh PUCKHU MOCIIEICTBUN J€ATETbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATh padOTy B YCIOBHUSX pPEATbHOTO, BUPTYaJIbHOIO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [TPU PEIICHUN KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCIEA0BATEIbCKUE TeliCTBUS:

BJIAJETh HaBbIKAMU Yy4€OHO-HCCIIEIOBATENbCKOM M MPOEKTHOM JIESTEeNIbHOCTH,
HABBIKAMM pa3pelieHus: npodsieM, COCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
NOMCKY METOJIOB PELICHHs MPAKTHYECKUX 3a/1ad, NPUMEHEHHIO PA3JIUYHBIX METOJOB
NO3HAHUS;

MCIIOJIb30BaTh PA3JINYHbIE BUBI ICSATENBHOCTH MO MOJYYEHUIO HOBOT'O 3HAHUS, €TO
WMHTEpHIpEeTalry, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYyalUsiX, B TOM YHUCIIE
IIPYU CO3/IaHUM YYEOHBIX U COLMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIM THUIN MBIIUICHUS, BIAJCTh HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSMH U METOAAMM;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaATEIbHON IEATEIbHOCTH
Y KU3HEHHBIX CUTYallUsX;

BBISIBJIATh ITPUYMHHO-CJIEICTBEHHBIE CBSI3W M AKTYaJIM3UPOBATH 3a/1ayy, BBIJIBUTATh
TUIOTE3y €€ pPEelIeHMs, HAaXOIUTh apryMEHTBI JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh MAPaMETPbl U KPUTEPUU PEILEHUS;

aHAJM3UPOBAaTh IOJYYECHHBIE B XOJI€ PELICHUS 3aJayd pEe3yJIbTaThbl, KPUTUYECKHU

21



OIICHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIeJICHANPaBICHHBINA TOUCK MEPEHOCa CPECTB U CIIOCOOOB ACHCTBUS B
po(ecCHOHANBEHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUA B T[IO3HABATEIBHYIO U TMPAKTUYECKYIO0 O0OJacCTH
KU3ZHENIEATEeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJCH, MMPEIaraTh OPUTHHAILHBIC MMOAXObI U PEIICHHS, CTABUTH
poOJIeMbI U 33]1a4H, JOIYCKAIOUINE allbTEPHATUBHBIC PEIICHUS.

3) paboTa ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX HHPOpMaMK (TEKCTe Y4eOHOro
ocoOus, HAYYHO-TIONYJIIPHOM JUTEepaType, OUOIOTHYECKUX CIOBApPAX U CIPAaBOYHUKAX,
KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VIHTepHETE), aHaTN3uPOBaTh HHPOPMAIUIO PA3TUIHBIX
BUJOB U (GOpM TPEACTABICHHUS, KPUTUYECKH OLEHWBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

dbopMyIMpoBaTh 3aMPOChl U MPUMEHSTHh PAa3IMYHbIE METOJbI MPU MOUCKE U 0TOOpe
OunoJsiornyeckor nHPpopmaIu, He0OXOUMOM sl BHITIOJIHEHUST YU€OHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHWS  HWH(POPMAIMMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHHA, COBEPIICHCTBOBATh KYyJIbTYypy aKTHBHOTO MCIOJIB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOATENLHO BBIOUPATh ONTHUMAIbHYIO (POPMY MpECTaBICHUS OUOJOTHYECKOM
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTOE);

WCIIOJI30BaTh HAYYHBIM S3BIK B KAU4E€CTBE CPEACTBa MpHU padoTe C OMOJOTHYECKOM
uHdopMaIent: MPUMEHATh XUMHUYECKHE, (PU3MUECKHME W MaTeMaTUYeCKHe 3HaKH U
CUMBOJIBI, OopMyJIbI, a00peBUATYpy, HOMEHKIIATYPY, UCIOJIb30BaTh U MPEOOPa30BHIBAThH
3HaKOBO-CUMBOJINYECKUE CPEACTBA HAIJISTHOCTH;

BJIa/ICTh HaBBIKAMH PACIO3HABAaHMWS W 3alIUTHl HH(OpManuu, HHPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX c(epax >KM3HU, aKTUBHO Y4acTBOBAaTh B
JUAJIOTe WM TUCKYCCHH O CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHUE 3a7aBaTh BOIMPOCHI,
BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEIHHO BBITIOJIHEHUS MpEAiaraeMoi 3a/iauul, yYUThIBATh
WHTEPECHI U COTITACOBAHHOCTH MO3HIINI IPYTUX YYACTHUKOB IUAJIOTA UITU JTUCKYCCHH ),

pacrno3HaBaTh HEBEpOAIbHBIC CPENICTBA OOIIEHNS, TOHUMATh 3HAYCHHUE COITUATHHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHTyallud, yMEThb CMSAT4aTh
KOH(JIMKTBI U BECTU NIEPETOBOPHI;

BJIQETh PA3IWYHBIMU crmoco0aMu OOIIEHHS U B3aWMOJCWUCTBUA, TOHUMATh
HAMEpPEHUs IPYTHX JIOACH, MPOSBIATh YBAXUTEIbHOE OTHOLICHHE K COOECEIHHUKY U B
KOPPEKTHOH opme popMyaupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX
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CPEICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MOHUMATh M MCHOJb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAUBUIYAIHON paOOTHI
IPU PEIICHUN OHMOJIOTHYECKOW MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMCHCHHSI
TPYNHOBBIX (POPM B3aUMOJICHCTBUS TIPU PELlIeHUH Y4eOHO 3a1a4u;

BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JEHCTBUI ¢ yU€TOM OOLIMX HHTEPECOB U
BO3MOYHOCTEM KaX10r0 WICHA KOJIJIEKTHBA;

IIPUHUAMATB LEH COBMECTHOM NESATEIBbHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JEUCTBUS MO €€ TOCTHKEHUIO: COCTABIATh IUIAaH JEUCTBUM, PACTIPENEIIATH POJIA C YIETOM
MHEHHUI Y4aCTHHUKOB, 00CYKJaTh pE3yJIbTaThl COBMECTHOM PabOThI;

OLIEHMBAaTh KAaueCTBO CBOET0 BKJIaJa M KaXJOro yYyaCcTHUKAa KOMaHJbl B OOIIMIA
pe3ysbTaT No pazpabOTaHHBIM KPUTEPUSIM;

IIPEUIaraTb HOBBIE IPOEKTHI, OLICHUBATH UJIEH C ITO3UIIMN HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX CUTYyalUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPaAKEHHE, ObITh MHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBISIBICHHUS NPOOJEM M UX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMUECKUX 3HAHUH LEJIEBBIE U CMBICIOBbIE YCTAHOBKU B
CBOUX JEHUCTBUSX U IMOCTYIIKaX MO OTHOLIEHHIO K KUBOUW NPUPOJAE, CBOEMY 3J10POBBIO U
3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  I[TO3HABATEIIBHYIO  JEATEIbHOCTb, BBISBIIATH
npoOiemMbl, CTaBUTh U (POpMyIHUpoBaTh COOCTBEHHBIC 3a/layd B 00pa3oBaTeNbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOATENIbHO COCTaBJIATh IUIaH pEUIeHUS MPOoOJeMbl € YYETOM HMMEKOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUMH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBaTh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHUIO U TPOSBICHUIO HIMPOKOW 3pYIUIMU B Pa3HbIX
00JacTsIX 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTUBBI B EATEIBHOCTbD, OLICHUBATh
COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIa/IeTh HAaBBIKAMU I[103HABATEIbHOM pPEQIIEKCHH KaK OCO3HAHHUS COBEpIIAeMbIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTaTOB M OCHOBAHWM, UCIOJIb30BATH
npu€Mbl peIeKCUU IS OLIEHKH CUTYalluy, BbIOOpa BEPHOIO PELLICHUS;
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YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHUS 110 UX CHUKCHHUIO;
IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPHU aHAJIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;
3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX IPH aHAIU3€E PE3YIbTaTOB JIE€ATEIbHOCTH;
IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKIIIOUAIOT crenuduueckue st yuyeOHOro mnpeamera «bUONOTHsS» HaydHbIE
3HAHMS, YMEHHS U CITOCOOBI ACHCTBUI 110 OCBOCHUIO, HHTEPIIPETAIIUN U MPE0OPa30BaAHHIO
3HAHWM, BUJIBI IEATCILHOCTH IO TIOJYYCHHWIO HOBOTO 3HAHWS M MPUMEHEHHUIO 3HAHWH B
Pa3IMYHBIX YICOHBIX CUTYAIIHSX, a TAK)KE B PEATbHBIX KU3HEHHBIX CUTYAIHIX, CBI3aHHBIX
¢ 6uonoruei. B nporpamme npeaMeTHbIE Pe3yIbTAaThl MPEICTABICHBI IO T0JIaM 00yUYeHUS.

[IpeameTHbIe pe3ybTaThl OCBOCHUS yueOHOTO TipeameTa «buonorus» ¢ 10 knacce
JOJDKHBI OTPaKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUH O MECTE M POJIU OHMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOH E€CTECTBEHHO-HAYYHOW KapTHUHBI
MUpa ¥ HAyYHOTO MHPOBO33PEHHUS, O BKIJA/E POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATILHON IPAMOTHOCTH YEJIOBEKA JJISl PEIICHHUS
KU3HCHHBIX 337124,

YMEHUE PACKPHIBATh COJACpPKAHWE OMOJOTUYECKMX TEPMHHOB W TIOHSATHH: JKH3HB,
KJIETKa, OpraHu3M, MeTaboiu3M (0OMEH BEIECTB M IPEBpaIleHHe dHEPTUH), TOMEOCTa3
(camoperynsiius), ypOBHEBash OpraHU3aIMsl KUBBIX CHCTEM, CaMOBOCIPOU3BEICHHE
(pertpoxyKInsi ), HACJACACTBEHHOCTh, N3MEHYMBOCTD, POCT U Pa3BHUTHE;

yYMEHUE U3JlaraTh OMOJOTHYECKHUE TCOPHH (KJIETOUHAs, XPOMOCOMHASI, MyTaIllMOHHAS,
LEHTpaJIbHAs JOrMa MOJIEKYJIIpHON Ouosiorun), 3akoHsl (I'. Mengens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 1ieHTpax MHOTO0Opasusi U MTPOUCXOXKICHUS KYJIbTYPHBIX PaCTCHUHN
H. 1. BaBunosa), onpenensTh TpaHUIlbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJICTh METOJaMH HAay4YHOTO IIO3HAHWS B OWOJOTWMHU: HAOIIOJCHHE U
OTIMCAaHUE JKUBBIX CHCTEM, IMIPOIICCCOB M SBJIICHHWHA, OpraHWU3AlMs W IPOBEACHHUC
OMOJIOTUYECKOTO KCIIEPUMEHTA, BEIIBUKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKTY
UCCIIENYyEMbIMU BETUYMHAMH, OOBSICHEHUE TOJYYCHHBIX PE3yJbTAaTOB, MCIOJIb30BAHHBIX
HAyYHBIX TIOHSITHH, TEOPUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJIbI HA OCHOBAHUH TTOJTYICHHBIX
pe3yIbTaTOB;

YMEHUE BBIACNIATh CYUIECTBEHHbIE NPU3HAKK BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB:
oOMEHa BEIEeCTB W MPEBPAIEHUS DHEPTUU B KIETKE, (DOTOCHMHTE3a, TIACTUYECKOTO U
HPHEPreTUYecKoro OoOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meio3a, OIUIOAOTBOPEHUS,
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Pa3MHOXKEHU S, MHIUBUYAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

yMEHUE TNPUMEHSTh T[OJYyYEHHbIE 3HAHUA IS OOBSICHEHUS OHOJIOTHYECKUX
MIPOIIECCOB U SBJICHUM, JJISI IPUHITHS MPAKTHUYECKUX PEIICHUN B MTOBCEIHEBHON KU3HU C
IeIbI0 O0ecTiedeHUsT OE30MaCHOCTH CBOETO 370POBbS M 3/I0POBbSI OKPYKAIOIINUX JIIOJIEH,
cOOJTI0TIEHNSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPYKAIOIIEH MPUPOTHOMN cpefie, MOHNMaHUE
HEO0OXOMMOCTH UCTIOJIb30BAHMS JOCTUKEHUN COBPEMEHHON OMOJIOTMH U OMOTEXHOJIOT A
JUTSl palliOHAIBHOTO MPUPOIONIOJIb30BAHUS;

YMEHHUE peIIaTh JJIEMEHTAPHBIC TEHETUYECKHE 3aJadl Ha MOHO- U JUTHOPHUIHOE
CKpeIIMBaHUEe, CIICTUICHHOE HAcleIOBAaHWE, COCTaBISATh CXEMBl MOHOTHOPHIHOTO
CKpeUIMBaHu JIJIs IpeJICKa3aHusl HacleOBaHusl IPU3HAKOB Y OPraHU3MOB;

yYMEHUE BBIMOJHATH J1a0OpaTOpPHBIE U MpPaKTUYECKUE PabOThI, COOJ0IaTh MpaBuia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHISCKH OIICHUBATh U HHTEPIIPETUPOBATH HH(HOPMAIIHIO OMOJIOTHIECKOTO
colepXaHus, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHWS W3 PA3JIMYHBIX HCTOYHHKOB
(cpencTtBa maccoBoii HHGOPMAIINK, HAYYHO-TIOMYJISIPHBIE MAaTEPUAITbI ), STUYECKHUE aCTIEKThI
COBPEMEHHBIX UCCJIEIOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIIECHUS, 0000IIas
Oononornyeckyro MHGOPMAITUI0 U3 HECKOJBKHX HCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO TipeameTa «buonorusy ¢ 11 knacce
JTOJDKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCThH 3HAHUH O MECTE M POJIU OHMOJIOTHH B CHCTEME HAYIHOTO 3HAHUS
CCTECTBEHHBIX HAayK, B (DOPMHUPOBAHMU COBPEMEHHOW E€CTECTBEHHO-HAYYHON KapTHUHBI
MUpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATILHON IPAMOTHOCTH YEJIOBEKA JJISl PEIICHHUS
YKU3HEHHBIX 337124,

YMEHHUE pAaCKpBIBaTh COJICP)KAaHHE OMOJIOTMUECKMX TEPMHHOB W TIOHATHHA: BHII,
nonyJsiiusi, TeHOMOH, DBOJIONHUS, JBWXYIIUE CWIbl ((aKTOpbl)  HBOJIIOLNH,
MPUCTIOCOOJICHHOCTh ~ OPTaHW3MOB,  BHJI000pa30BaHUE, HKOJOTHYECKHE  (PaKTOPHI,
HKOCUCTEMA, TPOIYIEHTH, KOHCYMEHTBI, PEIYIEHTHI, LETHU IMHUTAHUS, DKOJIOTHYECKas
nvpamujia, buoreoieHo3, ouocdepa;

YMEHHUE H3J1aratb OHWOJOTHYECKHE Teopuu (dBoronnoHHas Teopus Y. JlapBuHa,
CUHTETHUYCCKAsT TCOPHS DBOJIIOIHH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apO/IBIIICBOTO CXOACTBA
K. M. Bapa, uepenoBanus riiaBHbIX HampasieHud U myted 3Bomonuu A. H. CesepiioBa,
yaenust o 6mocdepe B. WM. Bepuaackoro), ompenensiTe TpaHUIbl UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

YMEHUE BIJIAJIETh METOJaMH HAy4YHOrOo IO3HAHUA B OMOJOruMu: HAOMIOJIEHUE U
OTMCAaHUE JKUBBIX CHCTEM, TMPOIECCOB M SBJICHHWHA, OpPTaHU3AMs W MPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH MEXKTY
UCCIIENYEMbIMU BEITUYMHAMH, OOBSICHEHUE TOJYYCHHBIX PE3YyJIbTATOB, MCIOIb30BAHHBIX
HAyYHBIX TIOHSTHH, TEOPUH U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH MOJIYYEHHBIX
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pe3ybTaTOB;

YMEHUE BBIACNATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISAIUNA, TPOIYICHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTCOIICHO30B M
DKOCUCTEM, OCOOCHHOCTH TMPOIECCOB: HACJICACTBEHHOW HW3MEHYMBOCTH, €CTECTBEHHOTO
0TOOpa, BUA000pa30BaHUSs, MPUCTOCOOIEHHOCTH OPraHU3MOB, JIEUCTBUSA IKOJOTUUECKUX
(GbakTOpoB Ha OpraHW3Mbl, MEpEeHOca BEUIECTB W IOTOKAa JHEPrUM B HKOCUCTEMAX,
aHTPOIOTEHHBIX W3MEHEHUI B IKOCHUCTEMAaX CBOEH MECTHOCTH, KPyrOoBOPOTa BEUIECTB U
OMOTeOXMMHUYECKHX ITUKIIOB B OHMocdepe;

YyMEHUE TPUMCHSTh TIOJyYEHHBIE 3HAHUA IS OOBSICHCHHS OMOJOTHYECKHUX
MPOLIECCOB U SBJICHUM, JJII IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHON KU3HU C
1eablo0 o0ecriedeHus: 0€30MacCHOCTH CBOETO 370POBbS M 3/I0POBbSI OKPYKAIOIIUX JIIOJIEH,
cOOJII0JIEHHSI HOPM TPaMOTHOTO TTOBEICHUS B OKPYKAIOIEel MPUPOTHOMN cpejie, TOHUMaHue
HEOOXOJMMOCTH  WCTOJB30BaHUSA  JOCTIDKCHMH  COBPEMEHHOW  OWOJOTHMH IS
PaIMoOHAIBHOTO MPUPOIOTIONE30BAHMS;

yMEHUE peniaTh dJeMeHTapHbIe OMOJIOTMYECKUE 3a/1a41, COCTABIISATh CXEMBbI IIEPEHOCa
BEII[ECTB U HHEPTUU B dIKOCHUCTEMAX (1T MUTAHMUS);

YMEHHUE BBITIONHATH J1a00paTOpHBIE W MPAKTUYECKUE PadOTHI, COONIOAATh MpaBHiIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHIECKH OIICHUBATh U HHTEPIIPETUPOBATH HH(HOPMAIIHIO OMOJIOTHIECKOTO
colepXaHusl, BKIIOUYAIONIYI0 TICEBJIOHAYYHbIE 3HAHMUS W3 PA3IMYHBIX HCTOYHUKOB
(cpencTBa MaccoBoii MHGpOpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpHUBAaTh
TJI00ATbHBIC SKOJOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K
HUM COOCTBEHHYIO MTO3UIIUIO;

YMEHHUE CO3/aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000IIast
Ononornyeckyro MHGOPMAIUI0 M3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHSATUIHBIN armapaTt OMOJIOTHH.
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Temamuueckoe naanupoeanue — 10 knacc

U3 HUX:
Ha3BaHMe pa3aesia KOJI-BO YaCOB | MPaKTHYeCKHe/ | KOHTPOJIbHbIE
JabopaTopHble | padoThI
buoiorus kak Hayka.
3 1
MeTo/ 161 HAyYHOTO TO3HAHUS.
Knerka. 10 2
Opranusm. 21 3 2
Bcero: 34 5 3
KOJIU4€CTBO
¢opmMbI KOHTpOJISE
KOJIHYeCTBO YaCOB 4acoB
KJIacce
KontponbHas padota 2
TO19B0¢ HEACTBHO® | Wrorosas konTpobHas pabota 1
10 |34 1 P P
Temamuueckoe naanuposanue — 11 knacc
U3 HUX:
K0JI-BO
Ha3BaHMe pa3aesia qaCOB npakTuyeckue/ | KOHTPOJIbHbIE
JabopaTtopHbie | padoThl
Bun. 21 1 2
DKocucTema. 13 4 1
Bcero: 34 5 3
KOJIH4€CTBO
(opMBI KOHTpOJIS
KOJIMYeCTBO YaCcOB 4acoB
KJ1ace
KonTponbnas padora 2
roJ0Boe He/leJbHOe
11 34 1 Wrorosas koHTpoJIbHas paboTa 1

27




KanenpapHo-temaTndeckoe INiiaHMpoBaHue y4eOHOI0 NpeaMera

«ouosorus». 10 kiaacc.

34 uyaca (1 uac ¢ neoenio)

Ne IIpumeyanue

n/ Ha3Banmue pa3nena /Tembl ypoka

n

Pa3nen 1. buoJsiorusi kak Hayka. MeToabl HAY4YHOT O
no3Hauus (34)

1 Kparkas uctopus pa3surus onosnorun. Cucrema
Oouosiornyeckux Hayk. CylHOCTb )KU3HU U CBOMCTBA
JKUBOT0. YPOBHM OPTaHM3ALUU U METOJIbI IIO3HAHUS KUBON
IPUPOIBL.

2 Bxoanasi KOHTpoJIbHas1 padoTa.

Pa3gen 2.Kiaerka — (10 49).
3 XHWMHMYECKUH COCTAB KIIETKU.
Heopranuueckue BeriecTBa KJIETKH.

4 Opranunueckue BemiecTa. JIunuael. YrieBobl.

5 Opranunueckue BemectBa. benku.

6. Opranunueckue BeuiecTBa. HykienHOBbIE KUCIOTbHI JlaGoparopHas padora Ne 2
«Pemenune s3nemMeHTapHbIX
3a/1a4 110 MOJIEKYJISIPHOU
OHOJIOTUI.

1. Knerounas treopus JlaGopaTtopnast pabota Ne 1
«M3yueHue KiIeTok
pacTeHH U KUBOTHBIX MOJT
MHUKPOCKOIIOM Ha F'OTOBBIX
MUKpoIpenaparax 1 ux
OIMCAHUE.

8 CrpoeHne  JYKapUOTUYECKOM  KJIETKU:  OpraHOMJIbI

LUTOIIa3MBI (TU1a3MaTHyeckast MeMOpaHna,DI1C, Tu30coMsl,
TKOMILIIEKC ["0s1b/1kH, pOOCOMBI)

9. [MuTormasma: MUTOXOHIpPUM M IIacTUibl. OpraHouabl
IBUKeHUsl. BriroueHus.

10 Anpo. XpoMOCOMBI, UX CTpOEHHUE U (PYHKIUH.

11 IIpokapuoTrnueckas KieTKa.

Pacnpoctpanenue u 3HaueHue OakTepuil B mpupoe.

12 Bupycsl.

13 O60061menre U cucreMarusanusa 3HaHUA TemMe CTpoeHue
9YKapuOTHYECKOM M IPOKApUOTHUYECKOH KIIETOK.
Paznen 3. Opranusm ( 21 )

14 Ob6men BEILIECTB u MpeBpaIieHre SHEPTHUH.
DHepreTU4ecKuii 0OMeH.

15 Tuner  mutanus.  ABTOTpodbl W TEeTEpOTPOdHI.
[Tnactruueckuit ooMeH. POTOCHHTES.

16. Peanuzarus HaciencTBeHHOM HH(OpPMAITUH.

I'emeTmyeckmii KOJI, €T0 CBOMCTBA.
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17 buocunTtes 6enkoB. Pemenue 3amau [IpakTUKyM 1O pEeLICHUIO
3aj1au:
1. 3agaun Ha OMocHHTES
0eJKOB
18 PasmuoxkeHue: Oecrioioe u 1MoJIoBoe. THUIBI OEcrosoro
pa3sMHOXeHus. Jlenenue kneTku. MuTos.
19 ITonoBoe pasmMHOkeHUE. Meiio3.
20 OmnogorBopenue. OOpa3zoBaHUE MOJIOBBIX KICTOK.
buonorudeckoe 3HaU€HUE OTLIOJOTBOPCHHUSI.
21 NHnuBuayanpbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
3apoblllIeBOe pa3BUTHE.
22 [TocTamOproHaIbHOE pa3BUTHE (MIPSIMOE U HE TIPSIMOE).
BinsiHue BHEIIHUX YCIOBUI HA Pa3BUTHE OpraHU3Ma.
IIpomexyTOUHAs KOHTPOJIbHAs padoTa.
23 HacnenctBeHHOCTh U M3MEHYHBOCTh. ['€HEeTHKA — HayKa O
3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH U U3MEHYUBOCTH.
24 3aKOHOMEPHOCTH HaclIeIOBaHHUA. MonorubpuaHoe
ckpemurBanue. [lepBblil 1 BTOpoii 3aKkoHBI MeHens.
25 3aKOHOMEPHOCTHU HacJIeI0BaHUsI. Jurubpuanoe
ckpeuuBanue. Tpetuit 3akoH Menzens. AHanuzupyroliee
CKpEIlIMBaHHUE.
26 [IpakTukyMm 1o penieHuro 3aaay: 2. 3aauu Mo TeHETUKe
27 XpoMocoMHasi Teopusi HacleACTBEHHOCTH. ClenjieHHoe
HacJIe/IOBaHHE.
28 I'enetuka mona. ITlomoBeie XpomocoMmbl. CIETUIEHHOE C
MOJIOM HacJeIOBaHHUE.
29. | MomudukarnmonHas WIH HE HacJeACTBEHHAs
W3MEHYUBOCTH. HOpMBI peakiium.
30 3aKOHOMEPHOCTH W3MEHYUBOCTH. Hacnencreennas
(MyTanMoHHasg) M KOMOMHATHBHasT  M3MEHYHUBOCTb.
Myrtanuu. Myrarenssle (akTopbl. 3aKOH TOMOJIOTHYECKUX
PSIOB B HACJIEJICTBEHHOW U3MEHYNBOCTHU
31 Mertoapl U3y4eHHs HACJIEICTBEHHOCTH YEJIOBEKa JlaboparopHas pabora Ne 3
«CocraBneHue ¥  aHalu3
POJIOCIIOBHBIX YEJIOBEKA.
32 HacnenoBanme mpu3HaKoB y 4enoBeka. HacnenacTBeHHBIE
00JIe3HU YeIoBeKa, UX JICUCHUE U MPESAYIIPEKICHHE.
33 OcHoBbl ceneknuu. buotexHomorus.
34 Hrorosasi konTpoOJBLHas padoTa.
35 O060061eHre o BceMy Kypey.
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KanennapHo-temaTndeckoe IuiaHMpOBaHue y4eOHOI0 npeaMera

«Bbuosorns». 11 kiaacc.

34 uaca (1 uac ¢ neoeinio)

Ne IIpumeyanue
n/n Ha3Banmue pa3jeJia /TeMbl ypoka
Pa3znen 1. Bug (21 u)
1. HcTopus 3BOIIOLMOHHBIX UAEH
Hcropus 3BOMOLMOHHBIX uzel. Passurue Gmonoruu B
JIOTApBUHOBCKUH Tiepuol. 3HaueHue padot K. Jlunnes.
2. 3unauenue paodort XK.b. Jlamapka, Teopun X .Krosbe.
3. IIpenmnoceuiku BO3HUKHOBEHMS yueHus Y. JlapBuHa.
Bxoanasi kKoHTpoJsibHas1 padoTa.
4, OpommonmonHas teopust Y. /{apsuna. Ponb 3BOMOLIMOHHON
TEOPUH B Pa3BUTUU COBPEMEHHOM €CTECTBEHHOHAYYHOU
KapTUHBI MUDA.
5. CoBpeMEHHOE 3BOJIIOIIMOHHOE YUEHHUE. Jlaboparopuas pabora Ne 1
Bupn, ero xpurepuu. «CpaBHEHHE  BUJOB IO
Mop(dooruuecKkomy
KPUTEPUION.
6. [lonynauust — CTPYKTypHas €IMHMIA BUJA, €IUHULA
sBOJIIOLIMU. CUHTETUYECKAsl TEOPHS SBOIIOIUH.
7. JIBuoKylre CUibl SBOJIONUHU; WX BIUSHUE HAa T€HOPOH]
MOMYJISILIUH.
8. JIBUoKyIIMii, JEeCKpUNTUBHBIA M CTaOWIM3UPYIOLIUI
€CTECTBEHHBIN 0TOOD.
9. Ananranys. OpraHM3MOB K YCJIOBUSM OOMTaHUS Kak
pe3yNbTaT IeHCTBUS €CTECTBEHHOIO 0TOOpA.
10. | BumooOpa3oBaHue Kak pe3yJbTaT YBOJIOIUU.
CniocoObl ¥ yTH BUA000pa30BaHUs.
11. | Coxpanenne  MHOrooOpasusi  BHUJIOB  Kak  OCHOBa
YCTOMUYUBOTO Pa3BUTUS OHOCHEPHI.
I'1aBHBIE HaNIPaBJIEHNUS HBOJIOLMOHHOIO IIPOLECCA.
12. | Jloxa3aTenbCTBa HBOJIOLMH OPraHUYECKOTO MUPA.
13. [IpoucxoxaeHue )XU3HU Ha 3eMIIe.
Pa3BuTHE npencraBiaeHNii 0 BOSHUKHOBEHUH XKU3HHU.
['unoTe3bl 0 NPOUCXO0XKICHUH JKU3HHU.
14. | CoBpeMeHHBIE B3IVISIIbl HA BOSHUKHOBEHUE JKU3HHU.
Teopunsa Onapuna-XoiaenHa.
15. | YcnoxHeHue XHUBBIX OpraHM3MOB Ha 3eMJje€ B Ipoliecce
HBOJTIOLIHH.
16. | [IpoucxoxxneHue yenoBeka
['MnoTe3bl MPOUCXOXKACHUS YETTOBEKa.
17. | IIpomexxyToYHAasi KOHTPOJbLHAs padoTa.
18. | IlonoxxeHue yenoBeKa B CUCTEME )KUBOTHOTO MUpA.
19. DBosmonus yenoseka. OCHOBHBIE DTAIIb.
20. | Pacer uenoseka. IIpoucxoxaenue pac.

BI/II[OBOG CAWMHCTBO 4YCJIOBCUYCCTBA.
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21. | Ob6obmenue u mnoBTropeHne mo Teme «lIpoucxoxaeHue
xu3HHU Ha 3emuie. [IponcxoxkieHne 4eaoBeKay.
Pa3znen 2. Dxocucrema (13 4.)
22. | Dkonoruuyeckue GhakTopbl
Opranusm u cpena. [Ipenmer u 3a1a4u 5KOJIOTUH.
23. | Abuotuyeckue GpakTOPHI Cpebl, X 3HAYCHUE B KU3HU JlaGopatopHas pabora Ne 2
OpPraHHU3MOB. «Bp1siBIICHUE
MIPUCTIOCOOJICHUI
OpPraHU3MOB K  BIUSHHIO
PasIUYHBIX 3KOJOIMUYECKUX
(hakTopoB.
24. buoTtnueckue hakTopsl cpeabl.
B3anMooTHOIIEHUST MKy OpraHU3MaMHu.
25. | CTpykTypa 3KocHCTEM
BunoBas u npocTpaHcTBEHHAs CTPYKTYPa SIKOCHUCTEM.
26. | Ilumessle cBs3u. KpyroBopoT BemiecTB W SHEPrHH B JlaGopatopHnas pa6ota Ne 3
9KOCHCTEMAX. «CocTaBieHre  THIIEBBIX
EeTen».
27. IIpyn4nrHBI yCTOWYHUBOCTH U CMEHBI YKOCUCTEM.
28. | BiusHue udenoBeka Ha 3KocucTeMbl. MckyccTBeHHbIE
cooO11ecTBa — arpoLEeHO3bI.
29. | buochepa — rnobampHas oSkocucremMa buocdepa —
riobanbHas sxkocucrema. CocTaB U CTpyKTypa Ouochepsl.
30. | Ponb xuBBIX opranuzMoB B Ouocdepe. buomacca 3emnu.
buonoruueckuit KpyroBopoT BELIECTB.
31. | buocdepa u uenosexk.
32. | I'mobanbHbIe HKOJIOTMYECKUE TPOOIEMBI U ITYTH UX
peleHws.
33. | UToroBasi KOHTPOJIbHasI padoTa.
34. | OGoOmeHHe 10 BCEMY KYpCYy.
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