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INOACHUTEJIBHAS 3AIINCKA

[Ipun pa3paboTke mnporpaMMbl MO OHOJOTUM TEOPETUUYECKYIO OCHOBY IS
OTIpe/IeNICHHs] TMOAXOA0B K (OPMUPOBAHUIO COJEP)KaHUSI Y4EOHOro mpeaMera
«buonorus» cocraBmwim: KoHuenrtyaiaeHele nonoxeHus DI'OC  COO o
B3aMMOOOYCIIOBICHHOCTH  II€JIeH, COJEp)KaHus, pPe3yJbTaroB OOydeHUs U
TpeOOBaHU K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHUSI 00 OO0IIUX IEIIX U
NPUHIIMIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero oOpazoBanus B Poccuiickoit ®enepanuu, a TakXe IOJOKEHUS O
cnenuuke OMOJIOruM, €€ 3HAaUeHUH B TIO3HAHUM KUBOU MPUPOLI U 00eCrIeYeHUH
CYIIIECTBOBAHMSI YEJIOBEYECKOTro obmiecTBa. CoOriacHO Ha3BaHHBIM IOJIOKCHHSM,
OTpeziesIeHbl OCHOBHbBIE (DYHKIIMM MPOTrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT MpeACTaBIeHHWE O LeIsIX, 00 oOmieit
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U pPa3BUTUS OOYYAIOIIMXCS CpelcTBaMu
yueOHoro mpeamera «buonorusi», omnpenenaser 00s3aTeNbHOE PEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleisaM H  TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATENbHOCTh U3YYEHUSI YUYEOHOro MaTepuaia ¢ yu4éToMm
MEXIIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3C€H, JIOTHKH 00pa30BaTEILHOTO
porecca, BO3pacTHbIX 0COOEHHOCTEH 00y4aromuxcsl.

B nporpamMe mo OuONIOTMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAMpPEAMETHBIM W TPEAMETHBIM PE3yJIbTaTam
o0ydeHus B (HOPMUPOBAHUM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOMN
NEeATeIbHOCTH/y4eOHbIX JEHCTBUM OO0y4YarOIIUXCsl MO OCBOCHHUIO COIEPKAHUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil ypOBEHB) peaii30BaH
NPUHITMI TPEEMCTBEHHOCTH B HW3y4YeHUW OWOJIOTHH, Ojaromaps 4YeMy B HEH
IPOCMATPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHMUS, EHHOCTHBIX
OpUEHTAIMH JTMYHOCTH, SKOJOTUIECKOTO MBIIUICHHS, MPEJACTaBICHUN O 3I0POBOM
o0Opa3e KU3HM U OEpeKHbIM OTHOUIEHHUEM K OKpYXKAIOIIeW NpUpPOAHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIeOMOIOTMYECKUX TEOpHUl, a TakKe 3HAHUU O
CTPOCHHUH KUBBIX CHCTEM Pa3HOT0 PaHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX MPOLIECCOB B MporpaMMe Mo OUOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MTOJIYYCHHBIX 3HAHWI B TTOBCEAHEBHOM KU3HM ISl PEIICHUS MTPUKJIATHBIX 3a7a4, B
TOM 4YuCie: MPOQUIAKTUKU HACIEACTBEHHBIX 3a00JIeBaHUN YEIOBEKAa, MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTHYECKHU
1enecooOpa3Horo MOBEAEHUST B OKPYXKAloLed MNPUPOAHOW cpede, aHauu3a
BJIMSTHUSL XO3SIICTBEHHOM NIEATETLHOCTH YEJIOBEKAa Ha COCTOSHHUE IMPUPOJHBIX U
MCKYCCTBEHHBIX YKOCHCTEM. Y CHIICHHE BHUMAHUS K MPUKJIATHON HAMPABICHHOCTH
yueOHOro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTHIO 00ECIeUEHUs
YCIIOBUH IS PENICHHS] OJTHOM M3 aKTyaldbHBIX 3a7a4 MIKOJIHHOTO OMOJIOTHYECKOTO



oOpa3oBaHus, KOTOpas mpeamnoynaraeT (GOopMUpOBaHHE Yy  O0ydarouuxcs
CHOCOOHOCTH aJalTHPOBATbCS K HW3MEHEHUSM JIUHAMHYHO pa3BUBAIOILEIOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero oOuero oO0pa3oBaHUS 3aHUMAET BAKHOE
Mecto. OHa oOecreunBaeT (GopMHUpOBaHUE Yy OOYUYAIOIIMXCS MPEACTABICHUN O
HAYYHON KapTHHE MHpA, pacuupsieT u o000IIaeT 3HaHMUS O JKUBOW Mpupoze, eé
OTJIUYUTENIbHBIX TPHU3HAKAX — YPOBHEBOW OpraHM3allid U HBOJIOIHH, CO3MAET
yCIOBHSI  JOJsi:  TIO3HAHMS ~ 3aKOHOB  JKMBOW  TPHUPOIBI,  (POPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0Oe30macHoro ooOpasza
KU3HHU, SKOJOTMUECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOIICHUS K KUBOW TIPUPOE
U YEJIOBEKY.

Bornbiioe 3HaueHrne GMONIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIMX  3a/Jady  CcpenHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun odecrieunBaeT ycioBus ais (GOpMUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX M  HH(OPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET WHTETpalli OMOJOTHYECKUX 3HAHUU C
MPEICTaBICHUAMH U3 JPYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpajuu. Ha3zBaHHble MONOXKEHHUS O MpeAHA3HAUEHHHM y4yeOHOro mpeamera
«buonorus» CcOCTaBUIM OCHOBY JMJIsi OMNpEACNCHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHHUIO €r0 COJEp)KaHUs, IMpPEJICTABJICHHOIO B IPOrpaMMe IO
Oounosoruu.

Ot6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMHA KyJIbTypOCOOOpPa3HOrO MOJXOAa, B COOTBETCTBUH C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus 00IIEH KyJIbTYpbl, OIpPEACISAIONINe aJeKBaTHOE TIOBEACHUE
YeJI0BeKa B OKPYXKaIOIIeH MPUPOIHON cpejie, BOCTPeOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U TPaKTHUECKOH AesTenbHOCcTH. Oco0oe MecTo B 3TOW cHCTeMEe 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COICP)KAHUS, KOTOPBIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTABIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOTUYECKOTr0 00pa30BaHMUS.

CTpyKTypupOBaHHE COJEpkKaHUs Y4YeOHOro marepuaja B MpPOrpaMMe IO
OMOJIOTUH OCYHIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUSA 3HAHUM 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMHU. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoro npenmera «buomorus»
BBIJICTICHBI CIEAYIONINE coAepxKaTeabHble TUHUU: «buomorus kak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouosornyeckas cucreman, «OpraHusm Kak
Ouonoruyeckas cucrema», «CuctemMa U MHOrooOpasue OpPraHUYEeCKOro MHpPay,
«IBOJIOLUS KUBOU MPUPOJB, « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTUY.

Lenb u3ydyenusi yueObHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIQJICHHE  OOYyYarOIIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJILHOM



OpraHM3allMd JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCMOJb30BaTh 3TH 3HAHMS JJIs1 TPAMOTHBIX JEMCTBUI B OTHOLUIEHUH OOBEKTOB
KUBOU MPUPOJIBI U PEICHUS PA3TMYHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTmxenue nenu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a30BoM
ypOBHE 00€CIIeYnBaETCS PEIICHUEM CIIEAYIOUIUX 3a/1a4:

OCBOEHHE OOYYaroImIMMMCS CHUCTEMBbl 3HAHHM O OMOJIOrMYECKHX TEOpHsIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIOTE3aX, NMpaBuiax, CIyXKaluX OCHOBOU
Uist GOpMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX HAay4yHOTrO MO3HAHUS, CTPOCHUU, MHOTOO0OpPa3u U OCOOEHHOCTSX JKHUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OPraHM3alMH, BBIIAIOIIUXCSA OTKPBITUAX U COBPEMEHHBIX
UCCIICZIOBAHUAX B OUOJIOTHH;

dbopmupoBanue y oOydaroluxcs IMO3HABATEIbHBIX, WHTEIJICKTYyalbHBIX H
TBOPYECKHUX CIOCOOHOCTEH B MpoliecCe aHallM3a JAHHBIX O IYTSIX pPa3BUTUS B
OMOJIOrMM HAYYHBIX B3MVIAOB, MJEH M TMOAXOJOB K H3YYCHHMIO >KHUBBIX CHUCTEM
pPa3HOTO YpOBHS OpraHU3alliy;

CTaHOBJICHME Yy OOydJarommxcsi oOmeld KylbTypbl, (YHKIMOHAILHOM
IPaMOTHOCTH, Pa3BUTUE YMEHHM OOBSACHATH U OIICHUBATH SBJICHUS OKPYXKAIOIIETO
MHUpa JKUBOW TMPHUPOABl HA OCHOBAHMM 3HAHUW U OIbITA, MOJYYCHHBIX TMpU
M3y4YEeHUU OMOJIOTHH;

¢dopmupoBaHue y OOy4yaroUMXCs YMEHUH WIUIIOCTPUPOBATh 3HAUCHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHU
COBPEMEHHBIX METMLIMHCKUX TEXHOJIOIHM U arpoOMOTEXHOJIOTUI;

BOCIIUTAaHUE YOCKIEHHOCTH B BO3MOXKHOCTH IO3HAHMS YEJIOBEKOM JKHBOMU
MPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOJIFOICHUS dTUYECKUX
HOPM MPHU IPOBEACHUN OMOJOTMYECKUX MCCIICIOBAHUIA;

OCO3HAHME IIEHHOCTU OWOJIOrMYECKUX 3HAHUW [JIs1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKON KYIbTYPBI, A1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MIOBCETHEBHOM KU3HU IS
OLICHKH TOCJIEJICTBUNA CBOEH ESITEIbHOCTH MO OTHOIICHHUIO K OKPY>Kalollen cpeie,
COOCTBEHHOMY 37I0POBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE Mep NPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpemnero o6miero obpas3oBanus «buonorus», uszydaemas Ha
0a30BOM ypOBHE, SIBISIETCA 00s3aTENbHBIM YYEOHBIM IMPEIMETOM, BXOJSIINM B
cocTaB npeaMeTHol o0nacTu «EcTecTBeHHO-HAYUHbIE TIPEAMETBI».

J{nst u3yueHust Ouosoruv Ha 6a30BOM YPOBHE CpeHEro o0IIero oopa3oBaHus
orBoauTcst 68 yacos: B 10 kiacce — 34 yvaca (1 gac B Hegenmo), B 11 kimacce — 34
yaca (1 gac B Hezeo).

COILEPKAHUE OBYUEHUA

10 KUIACC



Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOIMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
IPYTMMHU €CTECTBEHHBIMU HayKaMu, (puiocopueit, ITUKOM, 3CTETUKON U MPaBOM.
Ponp Owuonoruu B (POPMUPOBAHMHM COBPEMEHHOM HAyYHOM KApTUHBI MUDA.
Cucrema OMONIOTMYECKUX HAYK.

MeTo1bl TO3HAHUSA )KUBOW MPUPObI (HAOIIOIEHHE, SKCIEPUMEHT, OMUCaHUE,
u3MepeHue, Kiaccuukaiusi, MOJCIUPOBAHUE, CTAaTUCTUYECKas 00padoTKa
JAHHBIX).

JdeMoHCcTpanuu:

IToprpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, /[x. Yorcon u ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBOW PUPOIBD).

JlabopaTopHble U MPaKTH4YeCKue padoThI:

[Tpaktrueckas pabora N2 1. «Mcrmomp3oBaHWE pa3IMYHBIX METOAOB TIPHU
M3y4CHUU OMOJIOTHYECKUX OOBHEKTOBY.

Tema 2. 7KuBble cuCTEeMbI U UX OPraHU3AIUA.

JXKusble cuctembl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus ouosnoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pazHOooOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJIAPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJIALMOHHO-
BUJIOBOH, DKOCHCTEMHBIN (OMOTeOICHOTHYECKUM ), OnOoCchepHBIit.

JemoHcTpanum:

Tabmuubl 1 cxembl: « OCHOBHBIC MPU3HAKHU JKU3HW», «YPOBHU OpraHU3aINU
YKABOU IIPUPOJIBD».

Oo6opynoBanue: Mmojiens Mosekyibl JJHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUN COCTaB KIIETKU. XHWMHUYECKHUE DJIEMEHTBI: MAaKpPOJJIEMEHTBHI,
MHUKPOA3JIEMEHTHI. BoJla 1 MUHEpaAJIbHBIE BEIIECTBA.

OyHKIUM BOABl W MHUHEpPAIbHBIX BellecTB B kierke. llommepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJKOB.
HeszameHnmbie 1 3aMEHHMbIE AMUHOKHUCIIOThI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOW MOJEKYNIbl (TMEpBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorundeckue
GbyHKIIUN OENKOB.

depMmeHTHl — Ouosormyeckue Kkatanu3aropel. CTpoeHue QepmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduunocts. KodepmeHThl. ButamuHbIL
OTnunuust pepMEHTOB OT HEOPTaHUUECKUX KaTalu3aTOPOB.

VYrneBonpl: MOHOcaxapunbl  (IJrOKo3a, pubo3a U JIe30Kcupu003a),
aucaxapuibl  (caxapos3a, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TIJIMKOTEH,
LEeJUTI0J103a). buonornueckue GyHKIUU YrI€BOAOB.



Jlunuael:  Tpurnuuepuasl, docpomunuabl, crepouasl. [HapoduibHO-
ruipodoOHble  cBoiicTBa. buomornyeckue QyHkuumum aunuaoB. CpaBHeHHE
YIJIEBO/IOB, OCJIKOB U JIUIHJIOB KAK UICTOYHUKOB SHEPIHH.

Hyxnennossie kucnorel: JIHK u PHK. Hykneoruasl — MOHOMEpHI
HykJ1enHOBbIX KHUciOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenune u pynkunun PHK.
Buaert PHK. AT®: ctpoenue u ¢pyHKIIHH.

urosorust — Hayka o kierke. Kierounas Teopust — npuMep B3aUMOIECHCTBUS
uaeil 1 GaKToB B HAYYHOM MO3HAHUU. MeTOIbl H3yUEHHUS KIETKH.

Knerka kak mnenoctHas >kuBas cuctema. OOmnIMe MNpU3HAKK KIIETOK:
3aMKHyTas HapyxHass memOpana, monekyisl JIHK kak reHernueckuil ammapar,
cUcTeMa CHHTe3a Oerka.

Tunsl KJIETOK: 3yKapUOTHYECKas M mpokapuorndeckas. (OcoOeHHOCTH
CTpOEHUSI TpoKapuoTHdeckol kieTku. Kierounas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOM KJIETKM. OCHOBHBIE OTJIMYHUSL PACTUTEIBHOM, >XUBOTHOW U
IPUOHON KJICTKH.

I1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJINKC, UX
¢yukuun. [Inazmatudeckas memOpana, e€ cBoiicTBa U pyHkIuu. [luronnasma u eé
opranousipl. OgHoMeMOpanHble opraHouasl kietku: JOIIC, anmapat [Mombmxwu,
aM30COMBI. [lonyaBTOHOMHBIE OpPraHOWABI KJIETKH: MHUTOXOHJIPWH, IUIACTHBL.
[Ipoucxoxnenne MUTOXOHApUM M minactul. Buasl mimactun. HememOpanHble
OpPraHOUJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIIMM OPraHOMI0B KJIETKU. BrirtoueHus.

SAnpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sjpa: saepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcropT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, [[x.
Yorcon, ®. Kpuk, M. Yuikusnc, P. @pankinn, K. M. bap.

[uarpammsbl:  «PacripefeneHue XMMHYECKHX JJIEMEHTOB B HEXHUBOU
npupone», «Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B KUBOU IIPUPOJIEN.

Tabmuuer u cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJIeKyJbl BOJbI», «bruocunTes 6enka», «CTpoeHHe MOJIEKYIIbl OelKay,
«Ctpoenne ¢pepmentan, «Hyxnennossie kucnotel. JJHK», «Ctpoenne mMosiexysl
ATD», «CtpoeHHE 3YKapUOTUYECKON KIETKW», «CTPOECHHUE KUBOTHOM KIETKN,
«CTpoeHHEe pACTUTENBHOM KIETKH», «CTpOeHHME NPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue sazpa KIETKN», «YTIIEBOABD, «JIunuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE MJisi IPOBEACHUS
HAOJIIOICHUM, W3MEPEHUM, SKCIEPUMEHTOB, MUKpOINpENnapaTbl pPacTUTENIbHbIX,
KUBOTHBIX U OAKTEpUAIbHBIX KIJIETOK.

JlabopaTopHble U MPpaKTH4YeCKUE PA0OThI:



JlaboparopHas pabora N2 1. «/3ydyeHHe KaTAIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpuMepe aMUJIa3bl WIIA KaTaaasbl)y.

JlaGoparopHast pabora N2 2. «M3ydeHue CTpOEHHS KIETOK pacTEHH,
KUBOTHBIX M OaKTEepui IMOJ, MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENnaparax U Ux
OMHCAHHE.

Tema 4. ’KusHenesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, UM META0OIU3M. ACCUMMWIIALINS (IIJITACTUYECKUA OOMEH) U
JTUCCUMUJTISIUSA (DHEPreTUUecKrii OOMEH) — JBe CTOPOHBI €JIMHOrO TMpoIecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHs BEUIECTB M JHEPrHMM B MOHUMAHHUU
MeTaboau3Ma.

Tunsr oOmeHa BemiecTB: aBTOTpo(dHBIN U rerepoTpodHbid. Pois dhepmenToB
B OOMEHE BEIlleCTB U MPEBPAILIEHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass u TeMmMHOBass (a3pl (poTocuHTe3a. Peakuun
dbotocunTe3a. IPpekTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (HOTOCHHTE3A JJIS KU3HU
Ha 3emie. Biausinue ycioBuit cpeibl Ha (POTOCMHTE3 M CHOCOOBI MOBBIIICHUS €ro
MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCUHTE3UpYIolue OakTepru. 3HAaUeHHEe XEeMOCHHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PaciienieHune BelecTB, BbIACICHUE U
aKKyMyJIMDOBaHHWE OHHEPruM B KIETKE. OTalbl SHEPreTHYecKoro oOMeHa.
I'mukonuz. bpoxenue u ero Buabl. KucinopogHoe OKUCIEHHE, WM KJIETOYHOE
JbIXaHHE. OxkucnurenbHOe dochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYecKoro oOMeHa.

Peaknimm MarpuuHoro cuHrte3a. ['eHermueckas wuHbpopmarus u JIHK.
Peanuzauust reHetuueckol MHpopManuu B KJIeTKe. ['€éHEeTHYeCKud KOA U €ro
cBoiictBa. Tpanckpunuus — Marpuunsblii cuate3 PHK. Tpancnsiuust — OuocunTes
O6enka. Otanbl TpaHcmsiuuu. KomupoBanue amuHoOkucinor. Pons pubocom B
OouocuHTe3e Oenka.

Hexnerounsie popmbl xu3au — Bupychl. Mctopust oTkpbiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bonesnu pacteHud, KUBOTHBIX U YEJIOBEKA, BbI3HIBAEMbBIC
Bupycamu. Bupyc nmmyHnonepunura yenosexka (BUY) — Bozdoyaurens CIIN/a.
OOpatHass ~ TpaHCKpuUIIIMsA, peBepraza W uHTerpaza.  llpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUN.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, /1. 1. BanoBckuii, K. A. TuMupsses.

Tabmuupl 1 cxembl: «Tunbl nutaHus», «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudeckuii ooMen», «Xioporacty, «dorocunres», «Crpoenue JHK»,
«CTtpoeHue U PyHKIIMOHMpPOBaHUE reHa», «Cunre3 0enka», «['eHeTHuecKuil Koy,



«Bupyce», «baktepuodarn», «CtpoeHue u >ku3HeHHbIN 1uki Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JTHK».

O6opynoBanue: moaenu-anuukanuu «Yasoenue JIHK u TpaHckpumnuusy»,
«buocunres 6enka», «CTpoeHue KIeTKI», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTounblii 1ukII, WM JKU3HCHHBIM UK KiIeTku. MHTepdaza m MUTO3.
[Ipouieccrl, mpotekatomue B uHTep(daze. Perumkaruss — peakuuss MaTpUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIM Hab0oOp — KapHOTHIL
JlunouaHeIi W TalJIOWIHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMATHIIBI.
[[utosiornyeckue OCHOBBI PA3MHOXEHHUST W  WHAWBUIYAIBHOTO  pPa3BUTHS
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum mutosa. [Iporecchl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrnYecKui CMBICT MUTO3A.

[Iporpammupyemasi TuOenb KISTKH — anoInTo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Busl Oecrionoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, ITOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
CIOpo00Opa3oBaHKe, BET€TaTUBHOE pa3MHOXKEeHHUE. VICKYCCTBEHHOE KJIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYECHUE ISl CEJICKLINH.

[TonoBoe pa3sMHOXKEHUE, €ro OTINYUS OT OECIIOJIOTO.

Meiioz. Cranun meio3za. IIpoieccel, mpouCXOAsIIME HAa CTAAHMSIX MEHO03a.
IToBenenne xpomocom B Meno3e. KpoccunroBep. buonormdyeckuid CMbICT U
3Ha4YEeHUE MeHo3a.

['ameTtoreHe3 — mporecc 0Opa3oBaHUSI TOJOBBIX KIJIETOK Yy KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH M AUYHUKH. OOpa3oBaHUE M Pa3BUTHE MOJIOBBIX
KJIETOK — raMmer (CmepmMaTo30uJ, SUIIEKJIETKa) — CIEPMAaTOreHe3 M OBOICHES3.
OCOOEHHOCTH CTpOEHUS SUIEKJIECTOK M crepMaTo30ouaoB. OIIog0TBOPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  PpPa3BUTHE
(amMOpuorenes). Jrarnbl SMOPUOHATIBHOTO PAa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, TacTpyisnus, opraHoreHe3. [loctamOpuoHambHOE pa3BuTHE. THITBI
NOCTAMOPHOHAJILHOTO Pa3BUTHUA: MpsMOe, HempsMmoe (IMYuHOYHOE). Brusnue
CpeIbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIACHHBIC
YPOACTBA.

Poct u pazButrue pacteHuid. OHTOr€HE3 LBETKOBOIO PACTEHHS: CTPOEHUE
CEMEHU, CTAINU PA3BUTHSL.

JlemoHcTpanum:

Tabmuuper u cxembl: «DOpMbl pPa3MHOXKEHUST OPraHu3MoB», «JlBoitHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kietku Oakrepuity, «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Knerounsri nukm», «Penmukanus JHK», «Mwuto3y,



«Metios», «IIpsmoe u HenpsiMoe pa3BUTHEY», «[ aMeToreHe3 y MIIECKONMUTAIOIINX U
yenoBeKay, «OCHOBHBIE CTAJIUM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOII, MUKPOIPENapaThl «CriepmMaTo30u sl
MJICKOITUTAIONIETO», «SIHleKIeTka MieKonuTaromero», «KapruokuHes B KiETKax
KOpEIIKa JIyKa», MarHUTHas MOJAENb-alIuinKausa «J/leneHne KiIeTkn», MOJelb
JIHK, monens MmeTadha3HOM XPOMOCOMBI.

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

JlabopatopHas pabora N2 3. «HaOmomeHne mMuTO3a B KIIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIpenaparaxy.

JlabopatopHas pabora N2 4. «l3ydeHune CTpOeHHs IOJIOBBIX KIIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBEHHOCTH M H3MEHYHUBOCTH OPTraHU3MOB.

IIpenmer u 3amaun reHernku. Mictopus pa3sButusi reHeTUKU. Ponb nuTonoruu
U HSMOPHOJIOTMM B CTAHOBJIEHUM T€HETHKU. BKIajg pocCHMCKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. Meroasl TeHEeTUKH (THOPUIOIOTHYECKUH,
LIUTOTCHETUYECKUN, MOJEKYISIPHO-TeHETHUYEeCKU). (OCHOBHBIE T'€HETHYECKHUE
noHATHs. ['eHeTn4YecKkasi CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACIIEOBAHUA TPU3HAKOB, ycTaHOBJICHHbIE ['. MeHnenem.
MonorubpujiHOe CKpelIuBaHUe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoJjieHusi. IIpaBWiio JOMUHMpOBaHUS. 3aKOH PACHICIUICHUS IPU3HAKOB.
['unoresa unctoTsl rameT. 11oIHOE ¥ HEMOTHOE JOMUHUPOBAHUE.

JluruOpuaHoe  CKpenMBaHWE. 3aKOH  HE3aBUCHMMOTO  HACJICIOBaHUS
npu3zHakoB.  lluToreHeTHyeckue  OCHOBBI  JAUTHOPUIHOTO  CKpEIIUMBaHMUS.
AHanu3upymoliee ckpemuBanne. Vcnonb30BaHue aHATM3UPYIONIEr0 CKPEUBaHUs
JUISL OTIpeJIeTICHUs T€HOTHUIIa OCOOH.

CueruieHHOe  HaclieoBaHue mnpu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HacCJIeIOBaHUIO T€HOB. Hapyllenue cuenieHns TeHOB B PE3YJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHUSI HACIEICTBEHHOCTH. | eHeTuUeCcKue KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpPENIeJICHUE 1MoJia. AYTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMorameTHsle W TeTeporameTHbie opraHu3Mbl. HacnenoBanue
MPU3HAKOB, CUEIUICHHBIX C TTOJIOM.

N3meHunBOCTh. BUABI NI3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACJICICTBEHHAS.
Ponp  cpempl B HEHAacneACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MoAU(UKAIIMOHHON M3MEHUYMBOCTH. BapuarimoHHBIN psaa ¥ BapualldOHHAs KpUBasl.
Hopma peakuuu npusHaka. KoaumdecTBEHHbIE M KA4ECTBEHHBIE TMPU3HAKKW U HUX
HOpMa peakiuu. CBolcTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacnencTtBeHHasi, WM TEHOTHUITMUYECKas, H3MEHUMBOCTh. KoMOWHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
U3MEHUYMBOCTU. MyTanrioHHass n”3MeHUYnBOCTh. Kitaccudukarus Myraiuii: reHHbIE,



XpOMOCOMHBIE, TeHOMHBbIE. YacToTa ¥ MpUYMHBI MyTaluid. MyTareHHbie (akTophbI.
3aKOH rOMOJIOTUYECKHUX PSIIOB B HaciueACTBeHHOU n3MeHunBocty H. M. BaBumosa.

Buesanepnas HacIe1CTBEHHOCTh U U3MEHYHUBOCT.

I'enetuka uyenoBeka. Kapumorun uenmoBeka. OCHOBHBIE METOAbI T€HETHUKH
YeJIOBEKA: TCHEAIOTMUCCKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKIUM, OMOXUMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
IIOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHME, B TOM YHUCIIE C ITOMOIIBIO
[I11P-anamu3a. HacmencTtBenHple 3a00je¢BaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MPEIpacioiO)KEHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue W TreHepaTuBHbIE MyTauuu. CTBOJOBbIE KJIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKN U JICUEHUS T€HETUIECKUX
Oone3neil. Meauko-TeHeTHYeCKOoe KOHCYJIbTHUPOBAHHME. 3HAUCHHE MEIUIIMHCKON
T€HETUKHU B NMPEAOTBPAIIEHUH U JICUEHUU F€HETUUECKUX 3a00JI€BAHHI UeOBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

TaOmumbel ¥ CXEMBI: «MOHOTHOPUAHOE  CKpEIIUBAaHUE U €ro
UTOIC€HETUYECKAs] OCHOBAa», «3aKOH paCHICNJIEHUS H €ro IUTOrC€HETUYEeCKas
OCHOBa», «3aKOH  4YHCTOThI  ramer», «JlurubpuaHoe  CKpeIIUBaHUE,
«lluTtonornyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUS»,  «Meio3y,
«B3auMonencTBrE AIJIENBbHBIX TE€HOBY», «l €HETHUYECKHE KapThl pPACTCHUH,
KUBOTHBIX U YEJIOBEKa», «I'eHeThka mojia», «3aKOHOMEPHOCTH HAacCJeIOBaHMS,
CUEIJIEHHOTO ¢ TmoioM», «KapuoTumbl 4elnoBeKa U KUBOTHBIX», «Bubl
U3MEHYUBOCTHY», «MoaudukanmonHas uW3MeHYUBOCTH», «HacnemnoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBu», «MyTallMOHHAS ©3MEHYUBOCThY.

O6GopynoBanue: MOJEIU-aNIIUKauu «MOHOTHOPUAHOE CKpEIIMBAHUE,
«Hemonnoe nmomuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepekpécrt
XpOMOCOM», MHUKPOCKON U MuKporpemnapar «Jlpozoduma» (HOpma, MyTanuu
(opMBbI KpBLIIBLEB U OKpPacKu Tena), repoapuil «I'opox moceBHO».

JlaGopaTopHble U MPaKTH4YeCKue padoThI:

JlabopatopHas padora N2 5. «l3ydeHue pe3yJbTaToOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIMBAHMS Y APO30(UITBI Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlabopatopHas padora N2 6. «M3yueHrne MOAUGUKAITMOHHON H3MEHUUBOCTH,
MMOCTPOEHHUE BAPUALIMOHHOTO Psiia U BAPUAIMOHHOW KPUBOW.

JlabopartopHas padora N2 7. «AHanu3 Myranuid y Apo30QuIIBI Ha TOTOBBIX
MHUKpOIIperapaTax.

[Tpaktrueckas pabora N2 2. «CocraBieHHWE U aHAJIUM3 POJOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cesieknusi opranu3mMoB. OCHOBbI OHOTEXHOJIOT M.



Cenexkuusi Kak Hayka W IPOIECC. 3apOKIACHUE CENEKIIMU M JOMECTUKALIMS.
Yuenne H. WM. BaBmioBa 0 I1EHTpaxX MNPOUCXOXKIACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHUil. LIEHTphl MPOUCXOXKICHUS AOMAIIHUX XUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii U MHAUBUIYATbHBIN OTOOPHI B
CEJICKIIMU pacTeHUM U >KUBOTHBIX. OlleHKa 3KcTephepa. bIn3KopoaCTBEHHOE
cKpenuBaHue — WHOpuAWHT. Yucras ymHUSA. CKpENMBaHHE YHCTBIX JIMHUH.
I'erepo3uc, wnu rubpunHas cuia. HepolICTBEHHOE CKpelIMBaHUE — ayTOPHIAMHT.
Otnanénnas tubOpuamsanus U €€ ycnexw. VICKyCCTBEHHBIH MyTareHes u
MOJIYYEHUE TIOJUIUIONIOB. JIOCTHKEHUSI CEJIEKIIMA PACTEHUM, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAsT WMHXKEHEpHUA. DTambl
co3ganus pekomOmHanTHoM JIHK wu TpaHcrenHeix opranu3mMoB. KiertouHas
nHxeHepud. Knerounsie KylnbTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHUE PACTECHHM.
KrnonupoBaHue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.
Okosornyeckue M 3tudyeckue — npodsembl. ['MO  —  reHernyecku
MOAU(UITTPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Iloprpersr: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. @.
HBaHoB.

Tabmuupl U cxembl: KapTa «lIeHTpbl MPOUCXOXKIEHUS U MHOroo0pasus
KYJbTYPHBIX pacTeHuil», «Ilopoasl JOMaNIHUX KMBOTHBIX», «CopTa KYJbTYpPHBIX
pactenuit», «Otnanénnas rudpuausanusy, «PadoTsr akanemuka M. ®. iBanoBay,
«ITomummongus», «OObEeKThl OuOTEexHONOTHNY», «KileTouHble KyJabTYphl U
KJIOHUpOBaHue», «KKOHCTpyrpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOAOB M KOPHEIIOI0B IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuii «CeabCKOX03SIMCTBEHHBIC PACTCHHS».

JlabopaTopHble U MPaKTH4YeCKue padoThI:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTHKEHHSI CEJEKIMU PACTCHUH W
YKHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCIIBITATEILHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, J1TAOOPAaTOPHIO
arpOyHUBEPCUTETA WJIK HAYYHOT'O LIEHTPA)».

11 KVIACC

Tema 1. IBosnoHOHHAsE OHOJIOTUSI.

[IpennoceUlIku BO3HUKHOBEHHMSI 3BOJIIOLMOHHOM TEOPUH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHuE 3BOIOLMOHHON TEOPUM Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.



CeugerenscTBa dBOMOLMU. [laneoHTonornyeckue: MOCIEN0BATEIBHOCTD
NOSABJICHUS BUJOB B MAaJCOHTOJIOTUYECKONW JIETONUCH, MEpPEeXOaHble (OPMBI.
buoreorpaduueckue: cxoncTBo U paznuuue GayH v Gjaop MaTEPUKOB U OCTPOBOB.

OMOpHONIOTUYECKUE: CXOJCTBA U pPA3IW4YUsl 3MOPUOHOB pPAa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKUE: TOMOJIOTMYHbBIE, aAHAJIOIMYHbIE,
pYAUMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HAaCJIEICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX NyTeH y Bcex
OpPraHU3MOB.

OpomonmonHass Teopus Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHUS
JapBUHU3MA. J[BMKYIIME CHUJIBI 3BOMOLMM BHAOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXXEHUE NPU OTPAaHUUYEHHOCTU PECYpPCOB, HEOIpPEAECIEHHAsT W3MEHYMBOCTb,
O6opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIN 0TOOD).

Cunretruueckas Teopus 3Bosironnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

Mukpossosmonus. [Tomynanus kak eIuHHIA BUAA U SBOJIIOLUY.

JBrxyiue cuibl (hakTopbl) SBOMIONUU BUJIOB B MpUpPOAE. MyTallMOHHBIH
mporecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMynsIIMOHHBIE BOJHBI U Apend
reHoB. M3omsamus u murpanusi.

EctectBenHbIii 0TOOp — HampaBisiomuii  Gaktop sBomonUd. DopMbl
€CTEeCTBEHHOT0 0TOOpAa.

[TprucrocoGneHHOCTh OpPraHW3MOB Kak pe3yabTar 3Boiouud. llpumepsr
npUCOCOOJIEHUN y Opranu3mMoB. ApoMopd03bl U UAHO-aIallTall|H.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHBIE  (QOPMBI
BUI000pa30BaHUs: reorpapuiecKoe, IKOJIOTHYECKOE.

MakposBomtonusi. DPopMbl  IBOMIOLMM:  (pUiIeTHYECKas, UBEPreHTHasd,
KOHBEpreHTHas, napauienpHas. HeoOpaTuMocTh 3BOIIOLNH.

[IpoucxoxaeHrue OT HecleUUuaaIu3upOBaHHBIX MpeAkoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs paguarus.

JlemoHcTpanum:

IToptpetsr: K. Jlunnei, K. b. Jlamapk, Y. lapsun, B. O. KoBaseckuii, K.
M. Bap, 2. I'ekkenb, @. Mromnep, A. H. CeBeprios.

Tabmuier u cxeMbl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoIbIIIu
MMO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI 32
CyLIeCTBOBaHUE», «EcTecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHHUII»,
«MHoroo0pasue  nopoa  KUBOTHbIX»,  «llomymsimum», — «MyranuoHnHas
M3MEHYMBOCTE», «ApoMopdo3bl», «Wanmoamanrauum», «OOWWas aereHepamnus,
«/IBmwxymue cuibl 3BomonmMn», «Kapra-cxema wapmpyra myremectsus Y.
HapBuHa», «bopnba 3a cymecTtBoBanue», «lIprucnocoOIEHHOCTh OPraHU3MOBY,
«I"eorpadguueckoe BUI000Pa30BaHUEY, « IKOIOTUYECKOE BUI000PA30BAHUEY.

OObopynoBaHue: KOJUIEKLIHS HACEKOMBIX C Ppa3jMYHBIMU THUIAMH OKpAaCKH,
HAOOp MJIOJOB M CeMsH, Koyekuus «lIpumepbl 3allUTHBIX TPUCIOCOOJIEHUMN Yy



KUBOTHBIX», MoJiesib «OCHOBHbBIE HAIPABJICHUS SBOJIONUNY», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpadguueckas kapra Mmupa, KoOUIeKIus «DOpMBI COXpaHHOCTH
UCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Mojaens ammiukanus «llepekpéct
XpOMOCOM», BJIaXHble Tpenaparbl «Pa3Butue Hacekomoro», «Pa3Butne
JSATYIIKA», MUKporpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPbUILEB H
OKpacKH TeJa).

JlabopaTopHble U MPpaKTH4YeCKUe PadoThI:

JlaboparopHas pabora N2 1. «CpaBHeHHE BHIOB 1O MOPQOIOTHIECKOMY
KPUTEPUION.

JlaboparopHas pabora N2 2. «Onucanue IpUCIIOCOOJICHHOCTH OpPraHu3Ma U
€€ OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HuUKHOBeHMe U pa3BUTHE )KU3HU Ha 3eMuie.

JloHayyHblE TIPENCTABICHUS O 3apOXKICHUM >KW3HU. HayudHble TruUnmoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: aOuoreHes W maHcnepMmus. XHUMHUYecKas
ABOMIIOIMS. AOHOI€HHBIM CHHTE3 OpPraHWYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
DKCIEPUMEHTAIIBHOE MTOATBEPKICHUE XUMHUUECKOM 3BooMu. HauanbHbie Tansl
Oouonormyeckoil 3Bomonuu. ['unoreza PHK-mupa. @opMupoBanre MeMOpaHHBIX
CTPYKTYP W BO3HMKHOBEHHME IPOTOKJIETKHU. llepBble KIETKM W HX 3BOJIOLHSL.
DOopMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickasi 9pel. l[lameozoiickas spa u €€ mnepuoabl: KeMOpPUKCKUH,
OPJIOBUKCKHM, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me30301cKast 3pa U €€ MepUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHozoiickass 2pa u €€ mnepuoibl: MaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M IeoJOTMYECKUX IporeccoB. OCHOBHBIE 3Talbl
ABOJIIOIIMU PACTUTENLHOTO M J>KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUid H
XKUBOTHBIX. [losIBIIEHNE, pacIBET U BEBIMUPAHHE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak oOTpaxeHue -HBoJoUUU. OCHOBHBIE
CUCTEMATHUYECKHE TPYIIIbI OPraHU3MOB.

DBOIOLMA YeOBEKa. AHTPONOJIOrUs Kak HayKa. Pa3BUTHe mpeacTaBieHuil o
IIPOUCXOKIACHUN YeJNOBeKa. MeTonbl HM3ydeHHs aHTpornorenesza. (CxoactBa H
pasnuyus 4eIoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE ITOJIOKEHHUE YEIOBEKA.

JBwxkymue  cwibl  (pakTopbl)  aHTPOIMOTrEeHE3a. HacnencrBennas
U3MEHYMBOCTh M  €CTECTBEHHBIM 0TOOp. OOIecTBEHHBIM 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYAHUM TPy/la, MBIIUIEHUE, PEYb.

OCHOBHBIE CTaMU U BETBU 3BOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKHU, YeIoBEK
ymenslid, YenoBek mnpamoxoasuud, YenmoBek HeaHaepTanbCcKuid, YenoBek



pa3ymHblif. HaxoIkum HCKOMaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBaHHUA, 00JIACTh
pacnpocTpaHeHusi, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckue pacbl. OCHOBHbIE  OONIbIIME  pachl:  €BPOIEOMIHAS
(eBpasmiickas),  Herpo-aBCTpaJiouaHas  (PKBaTOpHaJbHAsA),  MOHTOJIOMIHAS
(a3maTcko-amMepHuKaHcKasi).  YepTbl  MPUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CyII€CTBOBaHUSA. ENMHCTBO 4YenOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpersl: ®@. Peau, JI. Ilactep, A. Y. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmunel U cxeMmbl: «Bo3sHukHoBenne COJIHEUHOM cucTeMbI», «Pa3ButHe
opranuueckoro Mwupa», «PactutenbHas kimetka», <OKuUBOTHas  KJETKay,
«IIpokaprornueckas kieTrka», «CoOBpeMEHHas CHUCTEMa OPraHWYECKOro MHpPay,
«CpaBHEHHNE AHATOMUYECKMX YEPT CTPOCHUS YEJIOBEKA W YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeJNOBEKay, «JlpeBHeumue moam», «lpeBaue momu», «llepBbie
COBPEMEHHBIE JTIOJIN», «HeToBeueckue pach».

O6opynoBanue:  mymspku — «lIpoucxoxaenne — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOMNa, HeaHAepTasiblla, KPOMAHBOHIIA), CIEMKU WIH
U300paXeHUsI KaMEHHBIX OpPYAMM TEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOIMIIEPHI,
pyouna, ckpebia), TeoXpoHOJOrMuYeckass TaOnuia, KoyueKiusa «DopMbl
COXPAHHOCTHU MCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHble M IpaKkTU4ecKne padoThbI:

[TpakTrueckas padora N2 1. «M3ydyeHHE MCKOMAEMBIX OCTAaTKOB PAaCTEHUN U
KUBOTHBIX B KOJUIEKLIUSIX).

OKcKypeust «IBOJIOIUS OPraHMYEeCKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-
Hay4YHbIN WM KpaeBeIUECKUI My3ei).

Tema 3. OprannzMbl 4 OKpYy Karolas cpeaa.

DKOJIOTUS KaK HaykKa. 3aJau U pa3fesbl SKOJIOruu. MeToabl IKOJIOrMYECKUX
MCCIEeI0BaHUN. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOMTaHUSI OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIIHAs, IMOYBEHHA,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropel. Kiaccudukanus 3SKOJOTHYECKUX (PaKTOPOB:
abnotnyeckue, OHWOTUYECKME UM aHTPOIOTreHHbIE. JIeHCTBHME SKOJOTMYECKUX
(haKkTOpOB HAa OPTraHU3MBI.

Abuotnyeckue (akTophl: CBET, TEMIIEPATYPA, BIAKHOCTh. DoTONEpHoan3M.
[Ipucniocobnenust  OpraHM3MOB K  JIEWCTBHIO  A0MOTHYECKHX  (PAKTOpOB.
buonornueckre puTmsl.

buotnueckue  ¢daktopsl.  Buuabpl  OMOTHMYECKMX  B3aUMOJEUCTBHIL:
KOHKYPEHIIMS, XUIIIHUYECTBO, CUMOMO03 U ero gopmel. [lapasutusm, xooreparus,
MyTyaiau3M, KOMMEHCATU3M (KBapTUPAHCTBO, HAXJIEOHMUYECTBO). AMEHCAIH3M,



HEUTpanu3M. 3HaueHHE OWOTHMYECKUX B3aUMOJEHCTBUNA [JISl CYIIECTBOBAHMUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJOTHUYECKHE XapPaKTEPUCTUKU mnonyyainud. (OCHOBHBIE TOKA3aTeNu
NOMYJISALIMU: YHUCIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[nHamuka 4uCcI€HHOCTH TOMYJISIIAY U €€ PEryJIAIA.

JemoHcTpanum:

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

Tabmuubl 1 cxembl: kapta «IIpupoanbie 30HbI 3eMiny», «Cpenbl 0OUTaHUS
opranu3moBy, «®Doronepuoansm», «llonymsaunm», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTH MONYJIALNU UHPY30pun-TyPenbkuny, «IlumieBbie nenm.

JlaGopaTopHble M IpakTU4ecKne padoThbI:

JlaboparopHas padora N2 3. «Mopdorornueckne 0COOCHHOCTH PACTCHUH U3
pa3HbIX MECT OOUTAHHUSI.

Jlaboparopnas pabora N2 4. «BnusiHue cBeta Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckas padora N2 2. «Ilogcuér mIOTHOCTH MOMYIALUNA Pa3HBIX BUIOB
pacTeHU».

Tema 4. CooOuiecTBa ¥ 3K0JI0rH4eCKUE CUCTEMBI.

CooOrmiecTBO opranu3mMoB — OuorieHo3. CTpyKTypbl OHOIlEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-momuHanTel. CBSI3U B
ouoLeHo3e.

Okonornyeckue cucrembl (dkocuctembl). [loHsitue 00 »dsKocucTeMe W
ouoreorieHoze. DyHKIIMOHAIbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOYLIECHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeIiecTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muiieBble) YpPOBHM 3KOcHCTeMbl. [luieBble 1enu u CeTH.
OcCHOBHbIE TOKa3aTeld HKOCHUCTEMBbI: OHOMacca, MPOIYKIHUSA. IDKOJOTHUECKHE
NUPAMUJIBI:  TPOAYKIMHM, YHCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJIsilusA, pa3Butre. CyKIeccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCHCTEMa XBOMHOIO
WIH IIAPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOr€HHbIE ~ 3KOCHUCTEMBL.  ATpPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonorudeckoe u X031MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopa3nooOpazue kak (axtop ycrounBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emle.

VYuenue B. . Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u CTpyKTypa
ouochepsl. Kupoe BemectBo U ero (pynknuu. OcoOeHHOCTH Ouocdepbl Kak
ro0anbHOM 3KOcUCTeMbl. JluHamuueckoe paBHOBecMe M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsI BemiecTB U OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriieposa,
a3oTa). 30HATLHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoseuecTBo B Ouochepe 3emnn. AHTPOIIOT€HHbIE U3MEHEHUs B buochepe.
['o0anbHbIE SKOJOTHYECKHE TPOOIIEMBI.

CocymiectBoBaHue MIPUPOJBI 151 YEJIOBEYECTRBA. CoxpaHnenue
O01opa3Hoo0pa3ns Kak OCHOBA YCTOMYMBOCTU Ouocdepbl. OCHOBA pallMOHAIBHOIO
YIIPABJIECHUS TPUPOJHBIMM pPECYpCaMH M HUX MCHOJIBb30BaHUE. JlOCTHKEHUS
OMOJIOrUU U OXpaHa MPUPOIBL.

JemoHcTpanum:

[Toprpersr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «llumessle nenu», «buolLEHO3: cOCTaB U CTPYKTypay,
«IIpuponubsie coobmectBay, «llenu nutanusy», «IKoJOorMUYecKas MNUPAMUIAY,
«buocdepa u gyenosek», «IKocucTeMa MHUPOKOIUCTBEHHOIO Jieca», « IKOCHUCTEMA
XBOilHOro  jeca», «buoueno3 Bomgoémay», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JEWUCTBHMS Ha Opupony», «BaxhHeWllme HCTOYHHUKHU
3arpsA3HEHUs BO31yXa U I'PYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouocdepb», «Pakropsl Aerpagauuu 1nousy, «llapHukoBbiil 3pdexT», «PakTopsl
palMOaKTUBHOTO 3arpsi3HeHusi Ouocdeprl», «OOmas CcTpykTypa Ouocdepbi»,
«Pacripoctpanenune ku3HH B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyrosoport yriepoaa B 6uocdeper, «Kpyropopor azotra B Ipupoae».

O6opynoBanue: Mojenb-amIMKanus «TunudHble OMOLEHO3bI», Tepdapuid
«PacturenbHble coobecTBa», kKoekunu «bruonenosy», «Bpenurenn BaxxHeUIIUX
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMH pacTeHUH U
KUBOTHBIX, IPUHAJICKAIINE K Pa3HbIM 3KOJOTMYECKMM TIpYIIIaM OJHOIO BHJA,
Kpacnass knura Poccuiickoit ®enepanvu, H300paKEHUs] OXpaHSEMbBIX BHUJIOB
pacCTEHUM U )KUBOTHBIX.

IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA IIPOI'PAMMBI 11O
bMOJIOTMN HA  BA30OBOM  VYPOBHE  CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBauBalOTCs TpeOOBaHUS K pe3ylibTaTam
OCBOGHHS  OOy4aroIMMHUCSA TNPOrpaMM  CpeiHero oOmero oOpa3oBaHUS:
JTUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NIMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS mpeaMmera «buosorus»
BBIJICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYUAOIIUMUCS POCCUMCKOM
rpak1aHCKOM UJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOATEILHOCTH
U CaMOONpPENEJICHUIO, HaJuyue MOTHUBAIMM K  OOy4eHHIO  OWOJIOTrHuH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX ILEHHOCTEH W UCTOPUYECKUX TPATULIMN DPA3BUTHS OUOJIOTHYECKOTrO



3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBATHCS B CBOEH
NEATENIbHOCTA 1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMU, NPHUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUsA, HAIMYKME HKOJOTMYECKOrO0 IMPaBOCO3HAHMS,
CHOCOOHOCTH CTAaBUTh LN U CTPOUTD KUZHEHHBIE IIJIaHBbI.

JInyHOCTHBIE pe3yNbTaTBl OCBOEHUs MpeaMeTa «buoJorus» NOCTUTaroTCs B
€IMHCTBE Y4eOHOM ¥ BOCHUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLMOKYJIbTYPHBIMH, HCTOPUYECKUMU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHSATHIMU B OOIIECTBE MpaBUJIIAMU U HOPMaMU
MOBEJEHUSI U CIOCOOCTBYIOT IIpOLECCaM CaMOIO3HAHUS, CAMOBOCHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3MUIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHUIO,
B3aMMHOTO YB@)XCHHS, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HAcCJIEIUI0 H
TpaAuLMsIM MHOTOHAlMOHANbHOrO Hapoja Poccuiickoit ®Denepauuu, Npupone H
OKPYKarollen cpee.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOSXKIECHHH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
OMbITA U OMBITA JEATEILHOCTUA B IMPOILIECCE peaM3allid OCHOBHBIX HaIPaBICHUM
BOCIIUTATEJIbHOW JIEATEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

C(OPMUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YUaIOLIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOro 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW JEATENBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEUICHUH Y4€OHBIX M MO3HABATEIbHBIX 3ajau, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€,

YMEHHUE YUYWUTHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSMU, KyIbTYPHBIMHU LIEHHOCTSAMH U
COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHMYECTBY B IIPOLECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHBIX, [103HABATEIbHBIX U HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIEHUS K MHEHUIO OINIMOHEHTOB MpU OOCYXIEHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTHYECKOr 0 BOCIIUTAHMA



c(hOpMUPOBAHHOCTh pOCCHUICKOU IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTH3MA, YBAKEHHUSI K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
Ponuuou, ropmoctw 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MAMSTHUKAM TTPUPOIBI,
NOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX ,, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAUYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTRA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTH 3a €T0 Cyas0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IEHHOCTEW POCCUIUCKOT0 HApOaa;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TOBEICHMUSI,;

CIIOCOOHOCTh OLIEHUBAaTh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoloB Poccuu;

4) 3cTEeTU4eCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUas ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3ICMCTBUSI dKUBOM IPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBJISITH Ka4eCTBA TBOPUECKON JTUYHOCTH;

S) ¢u3uyeckoro BocuuTaHHMs, (POPMHUPOBAHUA KYJIBTYPbI 310POBbS H
IMOIMOHATBHOr0 0J1arONmoJIyqus:

NMOHMMAHUE U peanu3alus 370pOBOro M 0Oe30macHoro oopasza KU3HU
(3m0poBOE€  MHUTaHWE, COOMIOJICHWE TUTMEHHMYECKUX TpaBUJI U HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, peEryisapHas Quznyeckas
AKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBBIO;

MMOHUMAHUE [IEHHOCTH TPaBWJ HWHJIUBUAYAJbHOTO M  KOJUIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCJEICTBUI M HEMPUSITUS BPEIHBIX NMPUBBIYEK (ymoTpeOieHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTU MAacTepPCTBa, TPY10II00ue;



TOTOBHOCTh K AKTUBHOW JESTENbHOCTH TEXHOJOTMYECKOM U COLUUAIBHOU
HAIPaBJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

HMHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccun H  Peaaru30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3KO0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOILIEHHWE K MPHUPOJIE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS HKOJOTMYECKOM KyJNbTYphl: MPUOOPETCHUE OMbITA
IJIJAHUPOBAHUSA TOCTYNKOB M OLICHKM HMX BO3MOXHBIX IOCIEACTBUN  IJIs
OKPYKAaroleH CPebI;

OCO3HAHME TJI00AIBHOI0 XapakTepa SKOJOTMYECKHX MpoOJieM M IMyTel HX
penieHus;

CIOCOOHOCTh HCIIONB30BaTh MNPUOOpPETaeMble TPH HM3YYEHUU OHOJIOTHHU
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
MPUPOJIONOIB30BAHUEM  (COOJIO/ICHHE  TMpaBWJI  TOBEAEHUS B MOPUPOJE,
HaIlPaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCUCTEM, OMochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAroIIEeh
IPUPOHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHUYECKUE
MOCJIC/ICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJOTMUECKOTO MBIIUICHHS, SKOJIOTMYECKON KYIbTYpHI,
OTbITa NesITeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBATbCA MMHU B IIO3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAIbHOMN
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTUUYECKOUN JEATEIbHOCTU SKOJIOTMYECKON
HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JIAAJIOTe
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW W YWTATEIbCKOW KYyJIbTYpPhl KakK CpEJICTBA
B3aMMOJICHCTBUSI MEXY JIIOIbMU U MMO3HAHUS MUPA;

MOHUMAaHUE CHenuPUKU OHOJOTUM Kak HayKH, OCO3HaHUs €€ poiu B
(opMUpOBaHUU PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JaHUU LIEJIOCTHOTO
IpEeJICTaBIEHUsT 00 OKpPYXKAIOIIEM MHpE KaK O €JUHCTBE MPUPOAbI, YEJOBEKa U
oOIIeCTBa, B TMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpoOseM
COXpaHEeHMs TPUPOJTHOTIO PaBHOBECHS;



yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHUU [UIsI COBPEMEHHOM LMBUIIN3ALUU:
o0ecrieueHus: HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX  pelmaTb pPecypcHble  MpPOOJEMBbI  pPa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTel BbIXO/a U3 TJI00ANbHBIX SKOJIOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
UCMOJIb30BAaHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUHU OHOJOTMYECKUX 3HAHUM B LEIAX
NOBBIIICHUS OOLIEH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
pY U3y4E€HUU OHOJIOTUH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaluu3a |
OOBSICHEHHSI ABJICHUI OKPYXKAIOIIEro MUPa M MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4YHBIX (DAKTOB U
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS UL
peleHust npodJieM B peailbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENIbHOCTH, T'OTOBHOCTb OCYILECTBISATH
IPOEKTHYIO U UCCIIEN0BATENbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3OBaHUIO H
camMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OMOJOTMH B
COOTBETCTBUHU C )KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS y4deOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble i1  (OPMHPOBAHMUS MHUPOBO33PEHHUST OOYYAIOIINXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPaKarolIne
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUUPUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, JHEPrus, SIBICHHE, MPOLECC,
CUCTEMa, Hay4yHbIN (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UccleloBaHWe,  HaOMOJIEHWe,  HU3MEpPEHHE,  OKCIEPUMEHT U JIpYIrHx),
YHUBEpCAIbHbIE y4eOHble JeMcTBUA (MO3HABaTEJIbHbIE, KOMMYHHKATHBHbIE,

PETYJISATUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTH W  COIMAJIbHOM KOMIICTCHIINH OOYyYalomuXcs, CIIOCOOHOCTh
oOydJarommxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHWS W  YHUBEpPCaJIbHbIE Yy4eOHbIE JCHCTBUS B
II03HABATEJIbHOW U COLMAIIbHOW TTPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOSHHUS IMPOrPaMMBI CPETHETO OOIIEero
00pa3zoBaHusl JOJDKHBI OTPaKaTh:



OBianenue YHHBEPCAJIbHBIMHA y4eOHbIMU NMO3HABATEJbHBIMH
NeUCTBUSIMH:

1) 6a3oBbI€ JOrHYecKHe AeHCTBHUA:

CaMOCTOSITEILHO  (OPMYJIMPOBATh M aKTyaJu3WpoBaTh  IpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCTIOJIb30BaTh NPH OCBOCHUM 3HAHUW MPUEMBI JIOTUUYECKOTO MBIIIICHUS
(aHayM3a, CUHTE3a, CpaBHEHUS, Kiaccudukammum, 0000IeHNs ), paCKPhIBATh CMBICIT
OMOJIOTMYECKUX TOHATUU (BBIACISITh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIMBATH
CBS3U C JPYTUMHU MOHSITUSIMM);

ONpeNeNsaTh eI JeITeIbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIbHOCTH C IOCTABJICHHBIMHU LIEJISIMU;

WCIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS I OOBSICHEHHS ()aKTOB U SBIICHHIM
YKUBOW MIPUPOJBI;

CTPOUTH JIOTUYECKUE paCCYXJEHUsS (MHIAYKTUBHBIE, JEIYKTHUBHBIE, IO
aQHAJIOTHH), BBISABIISITh 3aKOHOMEPHOCTH M TPOTHBOpPEUYHS B pPaccMaTPUBAEMbBIX
SIBJICHUSIX, (DOPMYJITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSITh CXEMHO-MO/ICIIbHEIC cpencTBa DIRIE: peCTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHHM B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTaX, a
TakK€  MPOTHUBOPEUMII  pa3HOr0  pojAa,  BBISIBICHHBIX B Pa3IMYHBIX
UH()OPMaIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAJIU3a HMEIOIINXCS
MaTepHabHBIX U HEMaTEepUaJIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JIEITEIHLHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJIsIM, OIIEHUBATh PUCKU MOCEACTBUN JIESITEIBHOCTH;

KOOPJMHUPOBATh W  BBIMIOJIHATH PadOTy B  YCIOBHSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HECHHBIX IMPOOJIEM.

2) 0azoBbIe HCCJIE0BATEIbCKHE TeHCTBHS:

BJIJICTh HaBBIKAMH Y4€OHO-HUCCIICIOBATEILCKON U TIPOCKTHOM JIESITEIIBHOCTH,
HaBBIKAMHM  pa3pemieHusi IpoOJieM, CIMOCOOHOCThIO W TOTOBHOCTHIO K
CaMOCTOATEILHOMY IMMOUCKY METOJ0B PEIICHUS MTPAKTUUYECKUX 3a7a4, TPUMEHECHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

WCIIOIb30BaTh PA3JIMUHBIC BHUJIBI JIESITEIBHOCTH IO TMOJYYEHUIO HOBOIO
3HaHUS, €r0 HHTEpIpEeTalli, MpeoOpa3oBaHUI0 M TPUMEHCHHIO B YYCOHBIX
CUTYyaIUsX, B TOM YUCJIE TIPU CO3IaHUU YU4E€OHBIX U COLIMATIbHBIX MPOEKTOB;

dhopMHUPOBaTh HAYYHBIM THIT MBIIIUICHUS, BIIQJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUCBBIMH TTOHATHSIMHA U METOJaMU;

CTaBUTh M (POpMynIHpoOBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
JEATEIbHOCTH U )KU3HEHHBIX CUTYaIIUSX;



BBISIBJISITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3M U aKTyallM3UpPOBaTh 3ajauy,
BBIJIBUraTh TUIOTE3y €€ pelIeHUs, HaXOAUTh AapryMEHThl JIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 331aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3UPOBATh TIOJIYYEHHbIE B XOJAE pelIeHMs 3a7auyd pe3yJbTarhl,
KPUTHYECKH OIIEHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IIEJICHANIPABICHHBIM TIOMCK TIEpeHOCa CPENCTB M CIOCOOOB
JEHCTBUS B MPOPECCHOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIBHYIO M TPAKTUYECKYIO 00J1acTH
KU3HEACSITEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, MpeJiaraTh OpUTMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBHUTb NMPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTePHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanmei:

OPHEHTHUPOBATHCA B Pa3IMYHBIX UCTOUHHKAX HHPOpMAIHH (TEKCTe yueOHOTro
nocodusi, HAyYHO-TIONMYJAPHOW JIUTEpaType, OHOJOTHYECKHX CJOBApSIX H
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBATh
“H(GOPMAIUIO PAa3TUYHBIX BUAOB M (DOPM IPEICTABICHUS, KPUTUIECKU OI[CHUBATH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynIupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPHU TOUCKE H
otOope Ouosornyeckoi MHGOPMAIMK, HEOOXOAUMON IS BBITIOJHEHUS Y4€OHBIX
3ajay;

npuoOpeTaTh OMBIT WCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIBb30BaHUS PA3TUYHbBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MPEACTaBICHUS
Ouonornyeckoil nHpopmaluu (Cxembl, TpapuKy, JUarpaMMmbl, TaOIULbI, PUCYHKU
" Apyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padboTe C
Ouonoruyeckoil HMHPOpMalUeN: TPUMEHATh XUMHYECKue, (QU3MYecKue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJBIL, (OpMYIbl, a00peBUaTypy, HOMEHKIATYpYy,
UCIIONb30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJsiAHOCTH;

BJaJ€Th  HABBIKAMH  PACIIO3HABAaHUS W 3allUTBl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€30IaCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

1) oOmenue:

OCYILECTBIISITh KOMMYHHUKAILIUU BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JUajore WiK JUCKYCCHUHU MO CYIIECTBY OOCYXJIaeMOi TeMbl (YMEHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENILHO BBINOJHEHHUS MpeasiaraeMoi



3aJlayy, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUNA JPYIMX YYACTHUKOB
Jaora Wiv JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHBIE CpeJICTBa OOUIEHUS, IMOHMMATh 3HAYEHUE
COLIMAJILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMSITYaTh KOH(MIUKTHI U BECTH NIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIICHHUS U B3aUMOJEUCTBHS, MOHUMATh
HAMEPEHHUS JIPYruX JIOACH, MPOSBISTh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOH (hopme popMyIHpOBaTH CBOM BO3PAKECHHUS;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eATeJIbHOCTD:

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBUAYAbHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOACHCTBUS TIPH PEIICHUN yU4eOHOM 3a1a4u;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEUCTBUM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEMN Ka)KJ0ro 4jeHa KOJJIEKTHBA;

MpUHUMATh 1€  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTHKEHHUIO: COCTAaBISATh IJIaH JCHCTBHIA,
pacnpeiesisiTh POJu C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh Pe3yJabTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

MpeAJiaraTb HOBBIE TNPOEKThI, OLEHUBaTh HIEU C TMO3ULIUU HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJIATh TO3UTUBHOE CTPATETMUYECKOE TIOBEACHHUE B Pa3IUYHBIX
CUTYAIUSX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBy1ajieHNe YHUBEPCATbHBIMHU PEryJIATUBHBIMHU AeHCTBUAMM:

1) camoopranu3amnusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHusI B )KU3HEHHBIX U YU€OHBIX CUTYAIUsAX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOUX JICUCTBUSAX M MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATEIBbHYIO JEATEIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7jauu B 00pa3oBaTeIbHOMI
NEATEbHOCTU U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIH;

JIaBaTh OIICHKY HOBBIM CHUTYAaI[UsIM;

paciupsATh paMKHd Y4€OHOIO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;



JieJIaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peLIEHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAHULIUU B
pa3HbIX O0O0JIACTSAX 3HAHUM, NOCTOSHHO MOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTP OJIb:

J1aBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJQJIETh  HABbIKAMM  TO3HABAaTEJIbHOM  pe(ieKkcuu Kak  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX pe3yJbTaTOB H
OCHOBaHMil, UCHONB30BaTh MPUEMBI pe(IieKCUU 7Sl OLEHKH CUTYyallud, BBIOOpa
BEPHOI'O PELICHMUS;

YMETh OLIEHMBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEIMIEHUSA IO HX
CHUKECHUIO;

IIPUHAMAaTh MOTHUBBI M apryMEHThl JPYIMX IIpM aHAJINA3E pPE3YJIbTaTOB
NEeATEIIbHOCTH,

3) npuHATHE cedsl M APYTUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUU IPYTOr0 YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mno Ouosoruud Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOObI ACHCTBUN MO OCBOEHUIO, UHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUN, BUIBI JESATEILHOCTH IO MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CUTYalUSX, a TAKKE€ B PEaIbHBIX
KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C Ouonorweil. B mporpamme mnpeameTHbie
PE3yNbTAThl IPEICTABIEHBI IO F0JaM 00y4YEeHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsS yueOHoro npenmera «buosorus» ¢ 10
Kacce TOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KAapTUHBI MUpa U HAy4HOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUUCKUX H
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (DYHKIIMOHATIHHOM
IPaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS KU3HEHHBIX 3a/1a4;



YMEHHE PaCKphIBaTh COJIEpP)KaHHE OMOJOTUYECKUX TEPMHHOB M TOHSTHI:
KU3Hb, KIETKa, OpraHu3M, MeTaboiau3M (0OMEH BeUIeCTB M IPEeBpalleHHE
SHEPruu), TOMEOCTa3 (CaMOpEryssiius), YpOBHEBasI OpraHu3alus >KUBBIX CHUCTEM,
CaMOBOCIPOM3BEJCHUE (PENPOAYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHUE;

YMEHUE U3Jlaratb OHOJOTHYECKHE Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallUOHHAs, IIEHTpajbHAs JIOTMa MOJEKYJIApHOW Ouosorun), 3akoHbl (I
Menpgens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IeHTpax MHOrooOpasus u
MPOUCXOKACHUSA KyIbTypHbIX pacteHui H. V. BaBunosa), onpenensiTe rpaHUIlb]
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOT'O MO3HAHUSI B OMOJIOTHMHU: HAOIIOACHHUE U
ONMCAHME JKUBBIX CHCTEM, IPOLIECCOB W SIBICHHI, OpPraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEXAY HCCIEAYEMbIMH BEIMUYUHAMHU, OOBSICHEHHE TMOTYyYSHHBIX
pPE3YyIBTAaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMECHHE
JIeNaTh BBIBOBI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIIECTBEHHBIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPHUOT U
SYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB M MPEBPAIICHHUS SHEPIHMH B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO U DHEPreTUYecKoro OoOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOIOTBOPEHMS, Pa3MHOXKEHHS, HWHIUBUIYAJbHOTO pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJyYEHHbIC 3HaHUS AJI OOBACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB U SIBJICHUU, JUI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN
KU3HU C Lenblo obOecriedeHusi Oe30MacHOCTH CBOErO 3J0POBbS U 3/I0POBbS
OKpYKaroUIUX JII0AeH, COOMI0IEHUSI HOPM I'PAMOTHOT'O MOBEAEHUS B OKPY>Katolen
OPUPOJHON cpeie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHUS JTOCTHKEHHIM
COBPEMEHHOU OHoJI0run u OMOTEXHOJIOT Ui U1 PaLMOHAIIBHOTO
IPUPOAONOJIb30BAHHS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETUYECKME 33Jaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIIETUICHHOE HACIEAOBaHUE, COCTABIATH CXEMBI
MOHOTMOPHIHOTO CKPELIMBAHMS U NPEICKAa3aHUsl HACIEAOBAHUS NMPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIINOJHATH Ja0OpaTOpHbIE M MpakTHUYECKHE padoThl, COOIIOAATH
npaBuiia pu padboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATh HHGPOPMAIIIO
OMOJIOTUYECKOTO  COACP)KAaHUS, BKIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHbIX UCTOYHUKOB (CpecTBa MaccOoBOM MH(OpMAaIuU, HAyYHO-IOMYJISIPHbIE
MaTepuabl), THUYECKHE aCHEeKThl COBPEMEHHBIX HCCIIECAOBAaHUI B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOT U H;



YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
000011ast OMOJIOTUYECKYI0 UHPOPMAIMIO M3 HECKOJbKUX HCTOYHHMKOB, IPaMOTHO
MCITIOJIb30BaTh OHSTUITHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIE pe3yibTaThl OCBOEHMs yueOHoro npenmera «buonorus» ¢ 11
KJlacce NOIKHBI OTPaXKaTh:

Cc(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOIMH B CUCTEME HAYYHOTO
3HAaHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HayYHOW KapTUHBI MHpPA U HAYYHOTO MHUPOBO33PEHUsS, O BKJIAJEC POCCHMCKHUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DYHKIIMOHATIHHOU
TPaMOTHOCTH YeJIOBEKa IS PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE paCKphIBaTh COJEp)KaHHE OHOJIOTMYECKUX TEPMHHOB U TIOHSTHIA:
BUJ, TOMYJSIUs, TeHO(OH I, SBOMIOLHMS, ABIKYIIME CUIbI ((PaKTOPbI) 3BOJIOIUH,
IIPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE, IKOJIOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, TMPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTbl, LENU MUTAHUS,
AKOJIOTUYECKAst TUpaMHuJia, OMOTeoIeHo3, bnocdepa;

YMEHHE u3Jararb OWOJOrMYecKne Teopuu (IBOJOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKass TEOpUs OHBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapitieBoro cxonctea K. M. bospa, uepenoBanus IJIaBHBIX HaNpaBJICHUU U
nyreit sBomonmu A. H. CeseprioBa, yuenusi o ouochepe B. W. Bepnanckoro),
OTIPECNIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOIr'O MMO3HAHUSA B OMOJOrvU: HAOIIOEHUE U
OINKCAaHUE JKMBBIX CUCTEM, MPOLECCOB M SIBICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOrMYECKOr0  HKCINEPUMEHTAa,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCICAYEMbIMH BEIMYMHAMHU, OOBSICHEHHE TOTYyYCHHBIX
PE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHUMA, TCOPUN M 3aKOHOB, YMEHUE
JieNaTh BBIBOABI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKU CTPOCHHS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB,
OMOreoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPa30BaHMS, MPHUCIIOCOOIECHHOCTH
OpPraHWU3MOB, JEHCTBHS DKOJOTMYECKHX (DAKTOPOB Ha OpPraHW3MBI, IEpPeHOCA
BEIIECTB M IOTOKA HSHEPrUU B ODKOCHUCTEMAaX, AHTPOIMOTCHHBIX H3MEHEHUI B
AKOCHCTEMaxX CBOEW MECTHOCTH, KPYrOBOPOTAa BEHIECTB M OHOr€OXMMHUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSITh MOMyYeHHBbIC 3HAHHS I OOBSACHEHUS OMOIOTHYECKHX
IIPOIIECCOB U SBJICHUM, JJISI MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMU
KU3HU C Ienplo obecriedeHnss OE30MacHOCTH CBOETO 370POBBS U 3II0POBbBS
OKPYKaIOIIUX JII0/IeH, COOIOACHHSI HOPM TPAMOTHOTO TTOBEICHHUS B OKPYKAIOIICH
OPUPOJHON cpefie, MOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JOCTH)KEHUN
COBpEMEHHOW OMOJIOTHH JIJIsl pAIlMOHATIHHOT'O MIPUPOIONIOIB30BAHNS;



YMEHHME peliaTh JeMEHTapHbIE OMOJIOTHYECKUE 3a7auM, COCTABISITH CXEMBI
IepeHOoCca BEUIECTB U SHEPTUHU B HKOCHCTEMaX (LI€NU MUTAHUS);

YMEHHUE BBIOIHATH JIA0OPATOPHBIE U MPAKTUYECKHE DPAOOTHI, COOMIOAATH
paBuiia pHu padoTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGOPMAIHIO
OMOJIOTMYECKOr0 COJAEP)KaHWs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOpPMAIMK, HAYYHO-TIONYJISIPHbIE
Marepuaibl),  paccMaTpuBaTh  TJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC IHMCHMEHHBIE W YCTHBIC COOOIICHUS,
0000mmas Onosornueckyro HHGOPMAIIUIO U3 HECKOIbKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapar OuOJOTHH.
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