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Pabouas mnporpamma mno ydeOHOMYy mnpenmery «buonorus» (0a30BbIi
YPOBEHb).

PabGouas mnporpamma mno yudeOHOMy mnpenmery «buonorus» (0a30BbIi
ypoBeHb) (mpeamerHass 00y1acTh «EcTecTBEHHO-HAy4HBIC MPEAMETHI») (lanee
COOTBETCTBEHHO — IPOTpaMma 1o OMOJIOTUH, OMOJIOTHS ) BKIIFOUAET MOSICHUTEIbHYIO
3aMUCKY, COJIepKaHUE 00YUYEHUs, TFITAHUPYEMBbIE pe3yJbTaThl OCBOCHUS TPOTrpaMMBbl
o OMOJIOTHH.

[losicHuTenbHast 3amuicka OTpakaeT oOOIIMe MeNd W 3aJayd  U3yYeHHS
OMOJIOTHH, XapaKTEPUCTUKY TCUXOJIOTUYECKUX MPEANOChUIOK K €€ HM3Y4YCHUIO
00y4JarolmuMHCs, MECTO B CTPYKTYpE YUe€OHOTrO MJIaHa, a TAaKKe MOJIX0Ibl K 0TOOPY
COJIEpKaHMsI, K ONIPEACIICHUIO TNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue oOy4YeHUs pPACKpPBIBACT COJEpKATEeNbHBIC JHUHUU, KOTOPHIC
IpeIararoTcs JIJist 0013aTeILHOTO 3YUYEHUSI B KXKJIOM KJIacCe Ha YPOBHE CPETHETO
ob1rero oOpazoBaHusI.

[Inanupyemblie pe3yabTaThl OCBOEHHUS MPOTPAaMMBbI MO0 OMOJIOTUH BKIIOYAIOT
JUYHOCTHBIE, METANIPEeIMETHBIE PE3YJIbTATHI 32 BECh IEPUOJ] OOYUCHUSI HAa YPOBHE
cpenHero ooiero 00pa3oBaHus, a TAKXKE MPEIMETHBIE TIOCTIXKEHHS 00yJaronierocs
3a K@Kl Toj] 00ydeHUSI.

[HosicHuTEeILHAS 3aLIMCKA.

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHU TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHS] TOIXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4EOHOro MpeameTa
«buonorus» coctaBunM: KoHuentyainbHble mnojoxenus DIroC COO 0
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJEp)KaHUs, pe3yabTaTOB OOy4YeHUs W
TpeOOBaHUN K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, IOJIOKEHUS 00 OOIIHX IEIAX U
MPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMbl CpPEIHETO
obmero oOpasoBanusi B Poccwmiickoit denmeparuu, a TakKe MOJOKEHUS O
cnerudurke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHHUH KHBOU MPUPOBI U 00CCIICYCHUH
CYILIECTBOBAHUS 4esoBeuecKkoro oobmiectBa. CoriacHO Ha3BaHHBIM MOJIOKEHHUSIM
onpeJiesieHbl OCHOBHBIE ()YHKIIUU IIPOTpaMMbl 10 OMOJIOTHU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu Aa€T NpeacTaBiICHUE O IETAX, 00 00IIel cTpaTeruu



00y4eHUs, BOCIUTAHUS U PA3BUTUS 00YJaIOIKUXCS CPEACTBAMU YUEOHOTO MpeIMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE CO/IEPKaHUE, €T0 CTPYKTYPY,
pacripefieyieHue Mo pasjieliaM U TeMaM, PEKOMEHIYEMYIO MOCJIeI0BaTeIbHOCTh
M3YyUYeHUsI y4eOHOro MaTeprayia ¢ Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3EH, JIOTUKHU 00pa3oBaTEIbLHOTO npoiiecca, BO3PACTHBIX
ocoOeHHOcTeH oOyydaronuxcsi. B mporpamme mo OMOJIOTHU TaKkKe YUUTHIBAIOTCS
TpeOOBaHUsl K IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM
pesyiapTatamMm  00ydeHus B (OpPMHUPOBAHUU OCHOBHBIX BHJOB y4eOHO-
MO3HABATEILHON NESATEIHLHOCTH/y4eOHBIX JCHCTBUN 00YUYaIOIMMUXCS 110 OCBOCHUIO
coJiepKaHusi OMOJIOTMYECKOTO 00pa30BaHMUs.

B mporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI ypOBEHB) peaan3oBaH
OPUHITMIT TIPEEMCTBEHHOCTH B HM3y4YEHUW OHWOJIOTHH, Ojarojaps 4eMy B HeEH
IPOCMATPUBACTCS  HAMPABICHHOCTh HAa Pa3BUTHUE 3HAHWM, CBSI3aHHBIX C
dbopmupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OPUEHTAIMH JIMYHOCTH, FKOJOTUUECKOTO MBIIIJICHUS, PEICTABIICHUI O 3I0POBOM
oOpasze XW3HU U OEpeXHbIM OTHOIICHHEM K OKpY)Karolled MNpUpPOIHON cpeje.
[ToaToMy Hapsimy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUMA O
CTPOCHHH JKUBBIX CHCTEM Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJIOTHH YAEICHO BHUMAHUE HCIIOJIb30BaHUIO
MOJIYYCHHBIX 3HaHHWH B MOBCEIHEBHOW KM3HM IS PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYIbTHPOBAaHUS, 000CHOBAHMS SKOJIOTUUYECKHU IEIECO00pa3HOTO
MOBEJICHUS B OKPY’KAIOIIEH MPUPOIHON Cpele, aHalr3a BIUSHUS XO3SUCTBEHHOMN
NEATENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMaHHS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO TpeaMera
«buonorus» MpoANKTOBAaHO HEOOXOIUMOCTHIO 00€CTIeUeHHUS YCTIOBUH ISl PEIICHHUS
OJTHOM M3 aKTyaJIbHBIX 3374 IKOJIHLHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npesanoaaraetT GOpMHUpPOBaHUE Yy 00YUYAIOITUXCS CIIOCOOHOCTH aJalTHPOBATHCS K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUDPA.

[Iporpamma 1mo OMOJIOTUM SIBISIETCS OPUEHTUPOM JJIS COCTABIECHUS pabounx



MporpamMM,  aBTOPbl  KOTOPBIX  MOTYT  MPEIJOXKUTh  CBOM  BapHaHT
MOCJIEI0BATEILHOCTH U3YyUCHHUS U CTPYKTYPhI yUeOHOr0 MaTepuana, CBO¢ BUJICHHE
nytel (opmupoBanus y obOywaromuxcs 10—11 xnaccoB mpeamMeTHBIX 3HAHUMH,
YMEHUH U CIOCOOOB yueOHON AESTETLHOCTH, a TaKKE METOAUYECKUX PEIICHUI
3a/1a4 BOCTIMTaHUS U Pa3BUTHUS CPeJICTBaMU yueOHOro npeamera «buomorusy.

buonoruss Ha ypoBHE cpenHero oOmiero oOpa3oBaHHsS 3aHMMAET BAKHOE
mecto. OH obecneurBaeT (QOpMUpPOBAHUE y OOYYAIOLIMXCS MPEICTABICHUN O
HAy4YHOUW KapTHHE MHUpa, paclIUpseT U 0000IIaeT 3HaAHUS O KUBOU mpupoje, e
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHMU3alMd W SBOJIIOLMH, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOTO M 0Oe3omacHoro obpasa
YKW3HU, FKOJIOTUYECKOTO MBIIIJIEHUS], IIEHHOCTHOTO OTHOIIEHUS K KHUBOW MPUPO/IE
U YEJIOBEKY.

Bosnbiioe 3HaueHre OMOJIOTHS UMEET TaKKe JJIsl PEIIeHUs BOCITUTATENbHBIX U
pa3BHBAIOIIMX  3a/Jad  CpelHero  oOmero  o0pa3oBaHMs,  COIUMAIM3AIUU
oOyuaromuxcs. M3ydenne 6uosoruu oOecrednBaeT ycioBHs sl (GopMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYIbTYpbI, CIIOCOOCTBYET MHTETpAllMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, (DU3UKU, XUMUU U
reorpa¢uu. Ha3BaHHble TONOXKEHHS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» COCTaBMJIM OCHOBY /i ONpENENeHUs IMOAXOJ0B K OTOOpYy W
CTPYKTYPUPOBAHUIO €r0 COJAEpP)KAaHUSA, NPEACTABICHHOTO B MPOrpamMMme Io
ouomnorumu.

Otb60p comepkanust yueOHoro mpenmera «buonorusi» Ha 6a30BOM ypoBHE
OCYIIECTBJIIEH C TMO3UIUNA KYJIbTYpPOCOOOPA3HOTO TOJX0Ja, B COOTBETCTBUU C
KOTOPBbIM OOy4Yaroniuecs JOJDKHBI OCBOUTH 3HAHUSL M YMEHUS, 3HAUUMBbIE IS
dbopMupoBaHusT 00IIEH KyJIbTYphl, OMNPENCTSAIONINE TIOBEICHUE YeIOBEKa B
OKpYXaloIel TMPUPOTHON Cpeae, BOCTpeOOBAHHBIE B TMOBCEIHEBHOW >XKU3HU U
MPaKTUYECKON NesTenbHOCTH. Oco00e MECTO B ATOM cHCTeME 3HAHUM 3aHUMAIOT

AJIEMEHThl  COJEpKaHMs, KOTOpbIE CIyXaT OCHOBOM 11  (QOpMHUpPOBAHUS



IIPEICTABICHUM O COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTH,  CIOCOOCTBYIOUIMX  TI'yMaHH3alUU
OMOJIOrnYecKoro o0pa3oBaHMUs.

CTpykTypupOoBaHHUE cOEpKaHusd y4eOHOro maTepuajia B MporpamMme 1o
OMOJIOTUM OCYIIECTBIECHO C Y4YETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENIBHBIX OCOOEHHOCTSIX KMBOM MPUPO/IbI, O €€ YPOBHEBOW OpraHU3alUd U
HBOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeameta «buonorus»
BBIJICIICHBI CIICAYIOIIMUE COAEpKaTeIbHble JIMHUU: «bronorus kak Hayka. MeTonbl
Hay4yHOTO mo3HaHus», «KieTka kak Ouosoruueckas cucrema», «OpraHumsm Kak
Oouonoruyeckas cuctema», «CuctemMa U MHOTO0Opa3ve OpPraHUYECKOTO MHpay,
«OBOTIOLMS KUBOM MTPUPOIBI», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Lens u3ydenuss yuebHoro mnpeameta «buonorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHNE  OOy4YalIIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBbHOMN
OpPraHM3allud JKUBBIX CHCTEM pa3HOrO paHra MW NpUOOpeTeHHEe YMEHUil
UCMOJIb30BaTh 3THU 3HAHMA ISl TPAMOTHBIX JEHCTBUIM B OTHOLIEHUH OOBEKTOB
’KUBOW PHUPOJIbI U PEILICHUS PA3JINYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTiKeHne e n3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BoM
YPOBHE 00€CTIEUNBAETCS PELICHUEM CIIEIYIOIINX 3aa4:

OCBOEHHE OOYYaIOIUMUCS CUCTEMBl 3HAHMM O OMOJIOTMYECKUX TEOpHUsX,
YUECHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MIPAaBUIIAX, CIY)KAIUX OCHOBOM
ig (OpMHUPOBAHUS MPEJCTABICHUM O €CTeCTBEHHO-HAy4YHOH KapTHHE MHUpa, O
METOJIaX HAay4YHOro MO3HAHUSA, CTPOCHUH, MHOI000Opa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YpOBHs OpraHU3alUH, BBIAAIOIINXCSA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAaHNUAX B OMOJIOTHY;

dopmupoBaHue y 00y4aromuxcsl MO3HABATENbHBIX, HMHTEJUIEKTYAIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpOILECCE aHAINW3a JAHHBIX O IYTSAX pPa3BUTUS B
OMOJIOrMM HAy4YHBIX B3IVISIIOB, MAEH M TOJXOAOB K M3YYCHHUIO JKUBBIX CHUCTEM
Pa3HOr0 YPOBHS OPraHU3AIINH;

CTAHOBJIEHHE Yy oOOydarouuxcsi oO0med KyJabTypbl, (YHKIHOHAIBHOM

I'paMOTHOCTH, PA3BUTHUC YMGHI/Iﬁ OOBSICHATD U OLCHHUBATDH ABJICHUA OKPYKArOIICTO



MHUpa KUBOM NPUPOLI HA OCHOBAHWU 3HAHUMN U OTBITA, MOJYYEHHBIX TPU U3YUCHUU
OHoJI0orNy,

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WILIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUI U arpoOUOTEXHOIOTHIA;

BOCIIUTAaHHE YOEKIEHHOCTU B BO3MOKHOCTH IO3HAHUSI UYEJIOBEKOM >KHUBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOCHUS dTUUECKUX
HOPM MPHU MPOBEJICHUH OMOJOTUYECKUX UCCIIEIOBAHUI;

OCO3HAHUE I[EHHOCTH OWMOJOTMYECKUX 3HAHWUU JJIsI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOU KYyIbTYpHI, 1Jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUH B TTIOBCETHEBHOM KU3HU TSI
OIICHKH TIOCJICJICTBUI CBOCH JICSATEILHOCTH 110 OTHOIICHUIO K OKPYXKAIOIIEH cpeje,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIOIEHHE Mep NPOPUIAKTUKH
3a00sIeBaHMi.

B cucreme cpeanero oOmiero oOpazoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBIISETCS O0S3aT€NbHBIM Y4YEOHBIM MPEAMETOM, BXOISAIIUM B
CoCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HAYyUYHBIE PEIMETHI.

OO6miee 4yucI0 YacoB, PEKOMEHJIOBAHHBIX MJIA HM3y4eHHS Ouonorun — 68
yacoB: B 10 knacce — 34 yacos (1 yac B Hegemno), B 11 kiacce — 34 yacos (1 yac B
HEJIEITIO0).

Conepxanue o0ydyenusi B 10 kiacce.

Tewma 1. buosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUUECKUMH U
JIPYTUMH €CTECTBEHHBIMU HayKamH, (Huimocoduei, ITUKOW, ICTETUKON U TPaBOM.
Ponb Guonorun B popMupoBaHNY COBPEMEHHON HAyYHOU KapTHUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

Mertozbl MO3HAHUS )KUBOM NPUPObI (HAOII0IEHHE, SKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccuukalus, MOJETUPOBaHUE, CTaTUCTHYECKass o0paboTka
JTAHHBIX ).

JlemoHCTpauuu:



[Toptpetsr: Y. apsun, I'. Menaens, H.K. Konbuos, k. Yorcon u @. Kpuxk.

Tabmuupl u cxembl: «MeToAbl MO3HAHUS )KUBOU TPUPOIBD.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHe pa3IUYHBIX METOIOB IpHU
M3YUYE€HUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble CUCTEMBI U UX OpraHU3ALIHSL.

Kussbie cuctembl (OMOCHUCTEMBI) KaK IPeAMET u3ydeHus ouonoruu. Otanyue
KUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIbI.

CgoiicTBa 6MOCHCTEM U UX pazHOOOpa3ue. YpOBHH OpraHU3alui OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIIeHOTHYECKUI ), OMOChEepHBI.

JlemoHcTpanuu:

Tabmuipl 1 cxembl: «OCHOBHBIC MPU3HAKH KU3HW», «YPOBHH OpPTaHU3AINU
KUBOU ITPUPOIIBI».

O6opynoBanue: Mmojenb Mojekyisl JTHK.

Tema 3. XuMHUeCKHIl COCTAB U CTPOCHUE KIIETKH.

XHAMHUYECKAN COCTAB KIETKH. XHUMHYECKHE 3IIEMEHTBHI: MaKpO3JIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpaibHbBIE BEIIECTBA.

@OyHKIMM BOJbl W MUHEpaJIbHBIX BellecTB B Kierke. Iloaaep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 0€IKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIIKOB.
Hes3ameHnmMble 1 3aMEHUMBIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TpPETUYHAS U
YeTBEpTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa O€JKOB. buomormdeckue
byHKITUN OEIKOB.

depmeHThl — Ownomormyeckme Kartanmuszatopbl. CrpoeHue (depmeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crenuduanocts. KodepmeHTsl. ButamuHbl.
OTnnunst GepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TJOK03a, pudo3a ©  Je30KCcHpud03a),

aucaxapuabl  (caxaposa, JakTo3a) M MoJiMcaxapuibl (Kpaxman, TJIUKOIEH,



LeJUTI0I103a). buonornyeckue GyHKIMH YIIIE€BOJIOB.

Jlununel:  Tpurnuuepuasl, ¢ochomunuasl, crepounsl. ['uapoduabHO-
ruapodoOHbie cBoiicTBa. buonmornveckue Qynknuum snunugoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMHUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele xucnmotel: JIHK wu PHK. Hyxneotuasr — MoHOMEpBI
HyKIeuHOBBIX KUcIOT. Ctpoenue u pynkiuu JAHK. Ctpoenue n gynkinuun PHK.
Bunst PHK. AT®: ctpoenue u pyHKIum.

[HuTonorust — Hayka o kietke. Kierounas Teopusi — npuMep B3auMOJIeHCTBUS
uje u (HaKkToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3yUEHHUS KIIETKH.

Krerka kak nenoctHas sxuBas cucreMa. OO1ue Npu3HaKky KJIETOK: 3aMKHYTas
HapyxHasi memOpana, Monekynsl JIHK kak reHermueckuil ammapar, cucreMa
cuHTe3a Oelka.

Tunbl KJIETOK: JyKapuoTHuYecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHUsl MpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOUN, J>KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KIIETOK — KJIETOYHASI CTEHKA, TJIMKOKAIUKC, HX
dbyakauu. [Irazmarnueckas memOpana, e€ cBoicTBa M pyHKiuu. [lurommazma u eé
opranouasl. OmgHOoMemMOpaHHbIe opraHowabl kietku: JIIC, ammapat [ oabmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHJAPWH, IUIACTHBI.
[Ipoucxoxnenne MUTOXOHApWU W TulacTua. Bunmbl mmactun. HememOpanHbIe
OpraHOUIbl KJIETKH: PUOOCOMBI, KJIETOUYHBIA LIEHTpP, LEHTPHUOIU, PECHHUYKH,
KIyTUKU. OYHKIIMN OPraHOMI0B KJIETKU. BKirroueHus.

SAnpo — perynstopHbiii IeHTp KieTku. CTpoeHue siapa: suepHas 000J04Ka,
KapuoIljia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcoOpT BEHIECTB B KIETKE.

JlemoHcTpanuu:

[Toptpeter: A. Jleenryk, P.I'yk, T.IlIBann, M. lllneiinen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinn, K.M. bap.

Juarpammbel:  «PacnpeneneHne XMMHUYECKHUX JJIEMEHTOB B  HEXUBOU



npupojie», «PacnpeeneHue XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmunpl u cxembl: «llepuonnueckas Tabaua XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYIbl BOJIb», «bruocunTes 6enkay», «CTpoeHne MOJIEKYJIbI OelIKay,
«Ctpoenue pepmenta», «Hyknennosble kucinotel. JJHK», «CTpoeHne MoiIeKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIETKHY,
«CTpoeHHE paCTUTENIBHON KIETKH», «CTpoeHUE MPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuap.

O6GopynoBaHue: CBETOBOM MHUKPOCKON, OOOPYJIOBaHHWE [Jisi MPOBEICHUS
HAOIIOJIEHNH, WM3MEpPEHUM, HSKCIEPUMEHTOB, MHKPOMpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPHATbHBIX KJIETOK.

JlaGopaTopHbIe ¥ MPAKTUYECKUE PAOOTHI:

Jlaboparopnass pab6ora Ne 1. «l3ydyeHue KaTaquTHUYECKOM aKTHBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pabora Ne2. «M3ydeHuwe CTpPOCHHS KIETOK pPacTCHUH,
KUBOTHBIX M OaKkTepuil 1Moj MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernapaTax U HUX
OTIMCAHUE.

Tema 4. )KuzHeneaTeabHOCTh KIIETKH.

OOGMeEH BeIIeCTB, WM METa00IM3M. ACCUMUIIAIINS (IJTACTUYECKU 0OMEeH) U
JTUCCUMMWIISIIUS  (PHEpPreTHdeckuidi OOMEH) — JBEe CTOPOHBI €IMHOIO TMpolecca
meTabonuszma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M JHEPIHH B TOHUMAaHHH
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTPOHBINA U TeTepoTpodHbIi. Ponb dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas a3l  (orocunresa. Peaxiuu
doTocuaTe3a. IhPeKTUBHOCTh POTOCHHTE3a. 3HAUCHHE (OTOCUHTE3A IS YKU3HH
Ha 3emse. BausHue ycnmoBuid cpeasl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMICHUS €TI0
MPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XeMOCHHTE3UPYIoNIue OakTepuu. 3HaUYEHUE XEMOCUHTE3a JJIs
KW3HU HA 3eMIIe.

DHepreTuyeckuii 0OMeH B KJIETKe. PacierieHue BEIIECTB, BBIJACICHUE W



AKKyMYJIMPOBAaHHUE SHEPTUHU B KIJIETKE. DTalbl JHEPreTUIECKOro oomeHa. I mukonus.
bpoxenune m ero Buabl. KuciaopogHoe OKHCIEHWE, WIM KJIETOYHOE [bIXAHHE.
OxucnurensHoe pochopunupoBanue. IPPEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiun wmatpuuHoro cunHte3a. [‘eHetnmueckas wundopmauus u JHK.
Peanuzauus reHetndeckoil umHopmanuu B KJIETKE. | €HETHYeCKMU KOA U €ro
cBoiicTBa. Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancnsuus — 6uocunres
Oenka. Ortanbl TpaHcasuuu. KonupoBanue amuHOKuCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢GopMbl XHU3HM — BHUpPYChl. McTopus OTKpBITHS BHUPYCOB
(Id.W. BanoBckmit). OcoOEHHOCTH CTPOEHUA W SKU3HEHHBIM LMK BHPYCOB.
bakrepuodaru. bonesnu pacrteHui, KUBOTHBIX U 4YEJIOBEKa, BbI3bIBAEMbBIC
Bupycamu. Bupyc ummynonedunura venoseka (BUY) — BozOyaurens CIINa.
OOpatHas  TpaHCKpuWIIusA, peBepraza W uHTerpaza. llpodunakruxa
pacnpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN.

JlemoHcTpanuu:

IToptpetsl: H.K. Konsuos, JI.1. UBanoBckuii, K.A. Tumupsizes.

Tabnuuel u cxembl: «Tunbl nutanusy, «Metadonuzm», «MUTOXOHAPUS,
«HepreTuYecKkuii oOMeH», «Xioporuiacty, «Potocunre3», «Ctpoenue JIHK»,
«CTpoeHue u (QpyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenkay, «[ eHeTuueckuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI 1ukn Bupyca CIIN/a,
Oakrepuodaray, «Permmukamms JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeane JIHK u Tpanckpummmsy,
«buocunres 6enkay», «CTpoeHue KIeTku», moaeib ctpykrypsl JJHK.

Tema 5. Pa3aMHOXkEHNE U MHIUBUAYAJIbHOE Pa3BUTUE OPTAHU3MOB.

Kierounslii 1ukn, WM KU3HEHHBIM UK KiIeTkW. MHTepdaza m MUTO3.
[Ipouieccrl, mportekaromue B uHTepdasze. Perumkamnus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH Ha0Op — KapUOTHIL.
JlunouaHsld W TAaIlUIOWJIHBIA ~ XpOMOCOMHBIE  HAOOpbl.  XpOMaTHBbI.
[luTonornyeckue OCHOBBI Pa3MHOKECHUS U WHIAUBUAYAIBHOTO PpPa3BUTHUA

OpPTraHU3MOB.



Henenne knetkn — muto3. Craauu mutosa. lIpoueccel, npoucxoadime Ha
Pa3HBIX CTAAUSAX MUATO3a. bUOJIOTUYECKUNA CMBICI MUTO3A.

[Iporpammupyemasi ruOENb KJIECTKU — aroITo3.

®opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrosioe U nmosioBoe. Bubl 6ecronoro
Pa3MHOKEHMS: JEJICHHE HaJABOE, IMOYKOBAHUE OJHO UM MHOTOKJIETOYHBIX,
CIopoo0Opa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHHUE. VICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pasMHOXKEHUE, €T0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu meiiosa. lIpoiecchl, npoucxoasdiine Ha CTaausix Menosa.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonorndeckuii cmbicin u
3HA4YCHUE MEN03a.

I'amerorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeIe kene3bl: CEMEHHUKH W AMYHUKUA. OOpa3oBaHME W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M], SUIEKJIeTKa) — CIepMaTOreHe3 U OOTeHE3.
Oco0OeHHOCTH CTpPOCHMs SULEKIETOK M crepmMaTo3ousioB. OII010TBOPEHHE.
[TapTeHorenes.

NuauBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAJIBLHOE PpPa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisinus, opraHoreHes. IloctomOpuoHanbHOE pa3BUTHE. THIIBI
NOCTOMOPHOHANILHOTO PAa3BUTHSA: TMpsMOE, HempsAMoe (JIMYuHO4YHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pasButne pacrenmii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JlemoHcTpanuu:

Tabmuuet 1 cxembl: «@DOpMBI Pa3MHOXKEHHUST OpPraHU3MOBY», «JIBoiiHOE
OIUIOIOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE
pactenuit», «Jlenenue kierku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knetounwsi nukin», «Pemmkanus JJHK», «Mwutos,

«Mernos», «IIpsmoe n HenpsMOe pa3BUTHEY, «I'aMeTOreHe3 y MIEKONMUTAIINX U



yesioBeka», «OCHOBHBIE CTAJJUU OHTOT€HE3a».

O6opynoBanue:  MHUKpOCKON,  Mukpompenapatbl  «CrepMaTo30Ubl
MJIEKOMUTAIONIEro», «SinekneTka miuekonurammnero», «Kapruokunes B KieTkax
KOpelika JIyKa», MarHuTHas MoJelb-anmuiukanus «JleneHue KIeTKu», MoJelb
JTHK, mozenb MetadazHoil XpOMOCOMBI.

JIaGopaTopHble U IPAKTUYECKHE PAOOTHI:

Jlaboparopnast pabora Ne 3. «HaGmomeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOTIpenapaTax».

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparax.

Tema 6. HacineacTBeHHOCTh U M3MEHYMBOCTH OPTaHU3MOB.

[Ipeamer u 3amaun reHetuku. Micropust pazButus reHeTHKH. Posb 1iuToorun
U OMOPHUOJIOTHMM B CTAHOBJICHMHM TCHETHKU. BKan poccHCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETHKU. MeToabl TeHeTUKHU (TUOPUI0IOTHYECKUi,
UUTOT€HETUYECKUI, MOJIEKYJSIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATusA. ['eHeTnyeckas CMUMBOJIMKA, UCIIONIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTHU HACJIEIOBAHUS MPU3HAKOB, YCTaHOBICHHBIE ['. MeHneneMm.
MonorubpuaHoe CKpelMBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosieHus1. [IpaBuiio JOMUHUpOBaHUs. 3aKOH pacllIeIUICHHs TPU3HaKoB. ['unoresa
gucTOThl raMeT. [loJHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  CKpenMBaHUE. 3aKOH  HE3aBUCHUMOTO  HACIeJOBaHUS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upyroniee ckpenuBanue. Vcrnonb30BaHue aHAIM3UPYIOUIEr0 CKPELMBaHUs
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOH.

CuemienHoe  HacienoBaHue npu3HakoB. PabGora T. Mopranma mo
CUEIJIEHHOMY HacjeJ0BaHWIO TeHOB. Hapyllienue cuemnsieHus reHoB B pe3yJibTaTe
KPOCCHHTOBEpa.

XpoMOCOMHasi TEOPUSI HACTECTBEHHOCTH. | e HeTHUEeCKHE KapThl.

I'enernka mona. XpoMOCOMHOE ONpeAeeHne Moja. AyTOCOMBI U ITOJOBBIE

XPOMOCOMEI. ['omorameTHble u IreTcporaMCeTHbBIC OpPraHU3MBbIl. HaCHeI[OBaHI/Ie



MPU3HAKOB, CLIEIIJIEHHBIX C MMOJIOM.

N3MEeHYHBOCTb. Bunasl W3MEHUYHMBOCTH: HEHACJICCTBCHHAs u
HacleACTBeHHass. Ponp  cpeapl B HEHACHEACTBEHHOM  HM3MEHYMBOCTH.
XapakTepucTUKa MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanumoHHbIl psig u
BapuanMoHHass kpuBas. Hopma peaknuu npuszHaka. KoJn4uecTBEHHBIE U
KaueCTBEHHbIE MPU3HAKKM U UX HOpMa peakiuu. CBoicTBa MOAUGPUKAIMOHHOMN
U3MEHYHUBOCTH.

HacnencrBenHasi, WjiM TI€HOTHIHYECKAas, M3MEHYMBOCThL. KomMOMHaTHBHAs
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTaluid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAJIOB B HaciHeAcTBeHHOU n3MeHunBocty H.M. BaBuinosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/bl T'€HETUKU
YyeJIOBEKAa: NreHeaIOTHYECKUN, OJIU3HEIOBBIN, [IUTOr€HETHUECKUM, OMOXUMHYECKHUH,
MOJICKYJIIPHO-T€HETHYECKHUA. CoBpemMeHHOE ONpEJICIICHUE reHOTHUIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[11P-anamm3a. HacnencTtBeHnnble 3a0ojeBaHUsS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACJEJICTBCHHOM MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3JI0POBOTO 00pa3a KU3HU, TUATHOCTUKH, MPODUIAKTHKHA U JICUCHUS TCHETHICCKUX
OonesHell. MenuKo-rTeHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOU
TCHETUKH B IIPSAOTBPAIICHUH U JICUCHUHU TeHETHICCKUX 3a00JICBaHUN YeI0BEKa.

JlemoHCTpauuu:

IToptpetsi: I'. Mennenn, T.Mopran, I.ne ®pu3, C.C.YeTBepukos,
H.B. Tumodee-Pecosckuii, H.1. BaBuios.

Tabmumer w cxembl:  «MOHOTHOpHUJIHOE  CKpCIIMBAaHHUE UM €T0
UTOTEHETUYECKAasi OCHOBa», «3aKOH pAaClICIUIEHHS W €ro IUTOr€HETHYECKast
OCHOBa», «3aKOH  4YHCTOTBI  raMeT», «JluruOpugHoe  CKpeIIuBaHUE,

«lluTomornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpeluBaHusy,  «Meio3y,



«B3auMoIenucTBUE aJICIBHBIX TE€HOB», «l'eHeTHueckue KapTel pacTEeHUH,
KUBOTHBIX W YeEJIOBEKa», «l'eHeThka mona», «3aKOHOMEPHOCTH HACIEIOBAHUA,
CLUEIUIEHHOTO C mnoJioMm», «KapuoTumbl uYenoBeka © JKUBOTHBIX», «Buubl
M3MEHYUBOCTHY, «MoaudukanonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTuka rpyImi KpoBu», «MyTalluOHHAsE U3MEHUUBOCTHY.

O6opynoBanue: Moaeau-anmivukaul «MOHOTHOPUIHOE CKpPEIIUBAHUEY,
«HenonHnoe npomuHupoBanuey, «Jurubpunnoe ckpemmuBaHuey, «llepexpéct
XpOMOCOM», MUKPOCKOTI U MUKporipenapaT «Jpo3oduna» (Hopma, MmyTaruu Gopmbl
KpPBUIbEB W OKpackKu Tena), repobapuii «['opox moceBHON».

JlaGopaTopHbie U MPAKTUYECKHE PAOOTHI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO U
JTUTUOPHUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

JlabGoparopnas pa6ota Ne 6. «3yuenne moaudukamoHHON U3MEHYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO psA/la U BApUAITMOHHOW KPUBOW.

JlaGoparopnas padora Ne 7. «AHanu3 MyTanui y apo30(Guiibl Ha TOTOBBIX
MUKpOIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHe W aHaJIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexius opraau3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Ipolecc. 3apOKICHUE CENEKLIHMH U TOMECTHKALHUS.
VYuenue H.W. BaBuioBa o neHTpax NpOUCXOKIECHUS 1 MHOTOOOpa3us KyJIbTYPHBIX
pacteHuil. LIeHTpbl MPOUCXO0KICHHS IOMAIIHUX )KUBOTHBIX. COPT, OpoJ1a, TaMM.

CoBpemMeHHBbIE METOBI CENEKIIMU. MacCOBBI U MHANBUAYATbHBIN OTOOPHI B
CEJEKIIMN pPACTEHUH U KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOICTBEHHOE
ckpemmBaHue — WHOpuAWHT. Ywmcras nuHusA. CKpemMUBaHWE YWUCTHIX JTHHHUH.
I'eteposuc, unu rudpuaHas cuiia. HepoacTBeHHOE CKpelllUBaHUE — ayTOPHJIMHT.
Otpanénnas rubpuanzanus u e€ ycrnexu. IcKycCTBEHHbBI MyTareHes3 U MoJayuyeHHe
MOJUITIOUAO0B. JIOCTHXKEHUS CENEKIIMN PACTEHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHonoruss kak orpaciib NPOU3BOJACTBA. ['€HHAs HMHKEHEpHs. IJTarbl

co3nanust pexomOuHantHOM JIHK wu TpaHcrennbix opranusmoB. Kierounas



nHxeHepus. Knetounsle KynbTypbl. MUKPOKIOHATBHOE PA3MHOXKEHHUE PACTCHUMN.
KnonupoBaHne BBICOKONIPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHE u oTthueckue npodbiembl. [I'MO  —  reHeruuecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptperst: H.U. BaBunos, 1.B. Muuypus, I'.J1. Kapneuenko, M.®. liBaHOB.

Tabmumel 1 cxembl: kapta «lLleHTpbl TPOUCXOXKIEHUS M MHOTro00pa3us
KyJIbTYPHBIX pacTeHuit», «[lopoabl qoManHuX *KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacrenuity, «Otnanéunas rubpuauzamnus», «Padotel akanemuka M.®. BaHoBay,
«Ilomummonausi», «OOBEKTH OUOTEXHOJOTUNY», «KileTouHblE KyJNbTYphl H
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHUE: MYJISIKH IJTO0B U KOPHETIIIOAO0B JUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIHCTBEHHBIC PACTCHUS Y.

JlaGopaTopHbI€ U MPAKTUYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOAbl M JIOCTHMIXKEHHUS CEJEKIMH PAcTEHUW H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI  YYaCTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Conepxanue o0ydyenus B 11 kiacce.

1 yac B Hexento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

Tema 1. DBomonMOHHAs OUOJIOTHSL.

[IpeanochUikKu BO3HMKHOBEHUS SBOJIOLUMOHHOW TEOPUU. ODBOJIIOIUMOHHAS
Teopuss U e€ MecTo B OuWoNOruu. BiusHUe 3BOMIOIMOHHON TEOPUH HA Pa3BUTHE
OMOJIOTUH U IPYTUX HAYK.

CBugerenbcTBa 3BoMONUU. [lasieoHTONOTHYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJOB B MAJCOHTOJOTUYECKOW JICTOMHCH, TEPEXOIHBIE (HOPMBIL.
buoreorpadudeckue: cxoacTBo U paznmuuue GayH u Giaop MAaTEPUKOB H OCTPOBOB.

OMOpUOIOTUYECKHUE: CXOJICTBA W pa3iuuusg SMOPHUOHOB pPa3HBIX BHJIOB
MMO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJOTUYHEIE,

pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHUE: CXOICTBO



MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX NyTeH y BcCexX
OpPraHU3MOB.

OpomonronHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHJIBI HBOJIIOLMM BHJIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE IIPU OIrPAHUYEHHOCTU PECYPCOB, HEOIpEAEIEHHAs N3MEHYUBOCTb,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBroxyiue cuiibl ((pakToOpbl) SBONIOLUMU BUAOB B MpUpojie. MyTallMOHHBIH
npouecc M KOMOWHATHMBHAs W3MEHYMBOCTH. llomyssiiuoHHBIE BOJHBI U Jpeud
reHoB. M3onsuust 1 Murpanusi.

EctecTBenHbii 0oT0Op — HampaBisoomuil ¢akrop 3Bosonuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojonuu. [Ipumepst
PUCTIOCOOJIEHUN Y OPraHu3MOB. ApoMOp(O3bl U UIHO-aIANITALIUH.

Bun wu BumooOpazoBanme. Kpurepuu Buma. OcHOBHbiE (HOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpooaBomtonusi. Dopmel  3BoNonMH:  GUIETHYECKAs, JAUBEPreHTHas,
KOHBEPTeHTHasl, nmapasienbHas. HeoOpaTuMOCTh HBOIIOINH.

[IponcxoxaeHne OT HeCIEUUAIIM3UPOBAHHBIX IpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paaualysl.

JlemoHCTpauuu:

IToptpetsl: K. JIunnei, XK.b. Jlamapk, Y. HapBun, B.O. KoBaneBckuii,
K.M. Bap, 3. I'ekkenb, ®. Mronnep, A.H. Ceep1ios.

Tabnuer u cxemsl: «Pa3BuTHE OpraHUIECcKOT0 MHpa Ha 3emiiey, «3apoabITu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppOBI  3a
cymiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB paCTECHU»,
«MHoroobpasue  mOpoOA  KUBOTHBIXY, «Tonmynsiuuny, «MyTannoHHas
U3MEHYUBOCTE», «ApomMopdo3b», «Waunoananranuny, «OOmas gereHepanus,

«/IBmkymue cuibl  3Bomonun», «Kapra-cxema Mapuipyra myTemecTBUS



Y. Jlapsunay, «bops0a 3a cymecrBoBanuey, «IIpucnoco01eHHOCT, OPTaHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE), « IKOJIOTHIECKOE BUI000PA30BAHMEY.

O6opynoBaHue: KOJUJIEKIIMST HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0oOp IJIOJIOB M CEeMsH, KOJuieKius «[IpuMephl 3alUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMPABJICHUS SBOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpadguyeckass kapra wmupa, KouieKius «DopMbl COXPaAaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmiukanua «llepekpéct
XpOMOCOM», BIIaXKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JATYIIKWY,
MUKporpenapart «J[po3oduna» (Hopma, MyTauu GOpMbI KPEUTEEB U OKPACKH TEJa).

JlaGopaTopHbI€ U MPAKTUIECKUE PAOOTHI:

Jlaboparopnasi padora Ne 1. «CpaBHeHue BUIOB TO MOP(OJIOTHIECKOMY
KPUTEPUION.

Jlabopatopnas pabota Ne 2. «Onucanue npucrnocoOJIeHHOCTH OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHHUE U Pa3BUTHUE KU3HU Ha 3eMUIE.

JloHayuHbIE TIPEACTABICHUA O 3apOXKIACHUU KU3HU. HaydHble TUNOTE3bI
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOM 3BOMoIMU. HauanbHble STamnsl
ouonornyeckoit sBomtonuu. ['mnoreza PHK-mupa. ®@opmupoBanne MeOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MNPOTOKJIETKHU. [lepBple KIETKM M HX 3BOJIOLMSL.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emiie 1o 3pam U nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickas dpbl. [lameosoiickass spa u €€ mnepuoabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUMCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥ickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa © €€ mNepuoAbl: NaAJCOrE€HOBBIA, HEOTCHOBBIMH,
AHTPONOTE€HOBBIN.

XapaKTepI/ICTI/IKa KiImMaTa M I'€OJIOTHYCCKUX ITPOLCCCOB. OCHOBHBIC ATambl



ABOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [losIBIEHME, pacBET U BBIMUPAHUE IPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYECKOrO0 MHpa Kak OTpak€HHE 3BOJIOLUU. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIBI OPraHU3MOB.

OBOJIIOIMS YeJI0BEKA. AHTPOIIOJIOTHS KAaK Hayka. Pa3BuTue npeacraBiieHU
O IPOMCXOXIEHUU YeJIOBEKa. MeTonbl M3ydeHHMs aHTpororeHeza. Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKA.

JBmxymue  cuibl  (dakTopel)  aHTpomorenesa.  HacnmenctBenHas
U3MEHYMBOCTH U ecTecTBeHHbIH 0TOOp. OOIIEeCTBeHHbI 00pa3 KHU3HHU,
U3FOTOBJIEHUE OPYIAUN TPY/a, MBILJIEHUE, PEYb.

OCHOBHBIE CTaJIMM Y BETBU HBOJIIOLIUY YEJIOBEKA: aBCTPATIONUTEKH, YemoBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeanaepTaabCKul, YenmoBek
pasymHbIii. Haxonkum HMCKOMaeMbIX OCTATKOB, BpEMsl CYIIECTBOBaHHUS, O0JACTh
pacnpocTpaHeHHsl, 00bEM T'OJIOBHOTO MO3ra, o0pa3 )KM3HH, OpYIHUs.

Yenoseueckue pacel. OCHOBHblE  OOJbIINE  pachl:  €BPONCOUJHAS
(eBpasuiickasi), = HErpo-aBCTpajiouJHas  (PKBaTOpHalIbHAs),  MOHIOJIOMIHAS
(a3marcko-amepukaHckas).  UepTel  NpPUCIOCOOJIEHHOCTH  NpeACTaBUTENEH
YeJIOBEYECKUX PaC K YCIOBMSIM CYLIECTBOBaHHA. ENMHCTBO YeNOBEYECKHX pac.
Kpurtuka pacuzma.

JlemoHcTpanuu:

[loptpersi: @. Penu, JI [lacrep, A.WU. Onapun, C. Mumnep, I. IOpu,
Y. lapBuH.

Tabmuiel U cxembl: «Bo3uukHoBenne CoOJIHEYHOM CHCTEMBI», «Pa3BurtHe
opraHuyeckoro mupa», «PacturenpHas kierka», <«OKuBOTHasg  KIETKay,
«IIpokapunornueckas kinerka», «CoOBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHpay,
«CpaBHEHHE aHATOMMYECKHUX YEpPT CTPOCHHUS 4YENOBEKa M YeIOBEKOOOpPa3HbBIX
00e3psH», «OCHOBHBIE MeCTa MNAJICOHTOJIOTHYECKHMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeiummue moan», «peBHue monm», «llepBbie
COBPEMEHHBIE TI0AN», «HenoBedyeckne pacs».

O6GopynoBanue:  wmymspku — «IIpoucxoxxkneHue — demoBeka»  (OIOCTHI



aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTallblla, KPOMAaHBLOHIIA), CIICTIKU WIH
M300paXKeHUs KaMEHHBIX OpYJIUil MEepBOOBITHOIO YeloBeka (KaMHHU-YOMIEPHI,
pyOuna, ckpeOna), TreoxpoHOJOrMyeckas Taonuia, Koyuiekiusa «DopMbl
COXPaHHOCTU MCKOTAEMBbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHbie U MPAKTUYECKUE PAOOTHI:

[Ipaktuueckas padorta Ne 1. «M3yueHue UcKomaeMbIX OCTATKOB PACTEHUN H
KUBOTHBIX B KOJUICKIIASIX).

OKcKypeus «IBOJIOLMS OPraHUYecKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAY4YHBIN WK KpaeBeIueCcKuil My3eil).

Tema 3. Opranusmsel U OKpy>Karolias cpena.

DKOJIOTHS KaK HayKa. 3aaud U pa3esabl SKOJOTHH. MeTOoIbl SKOJIOTUUECKUX
UCCJIEIOBaHUN. DKOJIOTUYECKOEe MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMsI OPraHU3MOB: BOJHAS, HAa3eMHO-BO3JYyIIIHAs, TOYBEHHAs,
BHYTPUOpPTraHW3MEHHAs.

Okonornueckue ¢akropsl. Kiaccudukamus >KOIOrHUecKux (HaKTOPOB:
abnotnyeckue, OMOTHYECKHME U AaHTPOIOTeHHbIe. JleHCTBHE HSKOJOTHYECKUX
(GakTOpOB Ha OPraHU3MBbI.

Abuotuueckue (HakToOphl: CBET, TEMIIEPATypa, BlaxHoCcTh. DoTonepuoansm.
[IpucriocoGyieHnss  OpraHM3MOB K  JICHCTBHIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTMBbI.

buotnueckne  daktoppl.  Buumbl  OMOTHYECKMX ~ B3aMMOACHCTBHIA:
KOHKYPEHITUS, XUITHNYEeCTBO, cuMOM03 u ero (opmel. [lapasutusm, koomneparus,
MyTyaau3M, KOMMEHCAIM3M (KBapTHPAHCTBO, HAaXJIEOHMUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaYeHHUE OWOTHYCCKUX B3aUMOACHCTBHMA JUIS CYIIECTBOBAHUS
OpPraHMW3MOB B MPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnomyisanud. OCHOBHBIE MOKa3aTean
MONYJISIIIUU: YHUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbH, HPHUPOCT,
Murpanus. J[MHaMmuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJIsiusl.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymGonbar, K.®. Pynbe, 3. ['ekkensb.



Tabmuipl u cxembl: kapta «[Ipupoansie 30Hb1 3emin», «Cpeabl 0OUTaHUS
opranu3moBy», «®Doronepuoansm», «llonmynamun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTHU NONyIaiuu uHdy3opun-rydenskuy, «lluniesbie nenmy.

JlaGopaTopHbie U IPAKTUYECKHE PAOOTHI:

Jlaboparopnas pabora Ne 3. «Mopdosiorndeckre 0COOEHHOCTH PAaCTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 5. «Ilocy€T MIOTHOCTH NOMYISUMN pa3HbIX BUI0B
pacTeHun».

Tema 4. CooO11ecTBa ¥ DKOJIOTUYECKUE CUCTEMBL.

CooOmiectBo opranu3smMoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-momuHaHThl. CBs3M B
OuoIEeHO3E.

Okonoruyeckue cuctembl (dkocucteMbl). [lonste 00 »skocucTemMe u
ouoreornieHoze. @OYHKIIMOHAIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: TMPOAYLIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK DHEPTHUH B HKOCUCTEME.
Tpoduueckue (nuiieBsie) ypoBHU dK0ocHcTeMBI. [TumieBsie nenu u cetu. OCHOBHBIE
MOKa3aTelu SKOCHUCTEMbI: OuoMacca, MPOAYKIHS. DKOJIOTHMYECKHE MHUPAMUIBI:
NPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM: YCTOWYHBOCTD,
caMmoperyJisiuus, pazsutue. Cykieccusl.

[Ipuponnble 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIieca.

AHTPOIIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u X031CTBEHHOE 3HAYEHHE arpO3KOCUCTEM U yPOOIKOCHCTEM.

buopaznooOpasue kak ¢akrop ycroiumBocTH 3KocucTeM. CoxpaHeHUE
OMOJOTUYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB U CTPyKTypa
ouochepnl. JKupoe BemectBo u ero Qynkuuu. OcobeHHocTH Ouocdepbl Kak

ro0anbHOM 3KOCUCTEMBI. J[MHaMuUueckoe paBHOBecME€ M oOpaTHasi CBSI3b B



o6uocdepe.

KpyroBopoTsl BelecTB U OMOT€OXUMUYECKUE IIUKIIBI 2JIEMEHTOB (yIJIepo/a,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiii. AHTPONIOTCHHBIE U3MEHEHUS B Orocdepe.
['moGanpHbIe 3KOTOTHYECKUE TPOOIEMBL.

Cocy1iiecTBoBaHuE MPUPOBI u YEJI0BEUYECTRBA. Coxpanenue
O6ropazHooOpasusi Kak OCHOBa yCTOWMUMBOCTH Ouocdepsl. OCHOBA palMOHATBHOTO
yOpaBieHUsT TNPUPOAHBIMU pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH U OXpaHa MPUPOIBI.

JlemoHcTpanuu:

Ioptpetsi: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepraackuii.

Tabmunpl u cxemsl: «IlumeBsie 1enu», «buoneH03: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBoWHOrO  Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHsbie
AHTPOINOTEHHbIE  BO3JEHCTBUS HA Tpupoay», «BaxHeilline HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BakHeMIas cocTaBistonias
ouocdeprry, «DakTopbl Aerpaganuu mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTOpsI
pPaauoaKTUBHOTO 3arpsi3HeHUs Ouochepb», «OOmas cTpykrypa Omocheps,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

Oo6opynoBanue: Mojaenb-anmuInkanus « Tunudaeie OWOIEHO3BI», repbapuii
«PactuTtenbHbIe COOOIIECTBAY, KOMUICKIIUN «bruorieHo3», «BpeauTenn BaXHEHTHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKIIMU PACTCHUN 1 )KUBOTHBIX,
MPUHAIIICKAIINE K PA3HBIM DKOJIOTHYECKUM TpyIIaM ofgHoro Buaa, KpacHas kaura
Poccuiickoit ®Denepanun, H300paKEHHUs] OXPAHSAEMBIX BHJIOB PACTCHUU U
KUBOTHBIX.

[Inanupyemble pe3ynbTaThl OCBOCHHUS MPOTpaMMbl 1Mo Ouosioruu (06a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHUsI.

Cornacho ®I'OC COQO ycraHaBIMBaIOTCA TpeOOBaHUS K pe3yJbTaTam



OCBOCHHUSI OOydYalolIUMHCS MpOrpaMM  cpeaHero oOmero  00pa3zoBaHUS:
JUYHOCTHBIM, METAMIPEMETHBIM U MPEIMETHBIM.

B cTpykType TUYHOCTHBIX PE3yiabTaTOB OCBOEHUs mpeamera «buonorus»
BBIJICJICHBI CIEAYIONIUE COCTABISIONINE: OCO3HAHUE OO0YYArOITUMUCS POCCUUCKOM
IPaKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
M CaMOONpEACICHUI0, HalWuyue MOTHUBAIlMM K OOydYeHHIO OHOJIOTHH,
I[eJICHANIPABIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPAIUIMN PA3BUTHS OHUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarolUXCs PYKOBOJICTBOBATHLCS B CBOCH
NESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CIOCOOHOCTH CTABUTH 1IEJIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JIM4HOCTHBIC PE3yIbTAThl OCBOCHUS MpenMeTa «bromorus» qocTurarorcs B
€IUHCTBE Yy4YeOHOW M BOCIHUTATEIIBHON JESITCIBHOCTH B COOTBETCTBUH  C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CaMOBOCHIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY W MPABOMOPSIAKY, YETOBEKY TPYJla U CTapIIEMy MOKOJICHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Opuposie u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pE3ynbTaThl OCBOEHHA ydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCKJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
OTIBITA W OMbBITA JACATEIBHOCTH B IPOIECCE peaan3allii OCHOBHBIX HAIpaBlICHUM
BOCTIMTATENIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskJaHCKOTO BOCITUTAHMSI:



c(hOpMUPOBAHHOCTh TPa)KAAHCKOW MO3UIMKU OOYYAIOMIErocsl KaK aKTUBHOTO
1 OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBOIOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON NEATEIbHOCTH IIPU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3aJ1a4, BHITIOJIHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNIATh COOCTBEHHYIO TMO3HUIMIO 110 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH YOCKICHUSMHU, KYJIbTYPHBIMUA IIEHHOCTAMH H
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B MPOILECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, II03HABAaTEJIbHBIX U HCCJIEAOBATCILCKUX 33Jlad, YyBaKUTEIbHOE
OTHOIIIEHWE K MHEHHUIO OIMOHEHTOB MpHU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COMEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHS K CBOEMY Hapoay, UYBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropaoctu 3a cBOM Kpaii, CBOIO Po/inHy, CBOM SI3BIK U KYJIBTYPY, TPOILIOE
Y HACTOSII€€ MHOTOHALIMOHAIIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U TAMSITHUKAM IPUPOJIBI,
JNOCTHKEHUSIM Poccrn B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ] POCCHMCKMX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJIOTHH, TOHWUMAaHWE 3HAYeHWS OWOJOTMM B TO3HAHUHA 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaerHast yoexx1€HHOCTb, TOTOBHOCTH K Iy KeHUt0 OTEYeCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €ro Cy/b0Yy;

3) AyXOBHO-HPABCTBEHHOT'O BOCITMTAHHMS:



OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS,

CIOCOOHOCTh OIICHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM, CO3IaHUIO CEMbUA Ha OCHOBE
OCO3HAHHOTO TMPUHATHS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusIMHi Hapo10B Poccuu;

4) 5CTETUYECKOrO BOCITUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHMMAaHWE 3MOIMOHATIBHOTO BO3EUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMJICHUE
IPOSIBJIATH Ka4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pu3uueckoro BOCIUTAHU:

NOHMMaHWEe W pealu3alys 370poBOro M 0Oe3omacHOro obpasza >KHU3HU
(3mopoBoe  mUTaHWE, COOJIIOJIEHWE TUTMEHWYECKUX TpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATAA W OTIbIXa, peryjspHas Quznyeckas
aKTUBHOCTB), OEpPEeKHOT0, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICHXUUECKOMY 370POBBIO;

NOHUMAHHUE UEHHOCTU TNPaBWJI HWHIUBUAYAJIBHOTO U KOJUIEKTUBHOIO
0€30MacHOTr0 MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOMIUX 370POBHIO U )KU3HU JIIO/ICH;

OCO3HAHUE TOCIIECICTBUN U HENPUSATUE BPEAHBIX MPUBBIUEK (YyHOTpeOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

6) TpyTOBOTO BOCITUTAHWSI:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00HUE;

FOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEeC K pa3nuyHbIM cepam mpoeccuoHaIbHON eATeIbHOCTH, YMEHHE



COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TUTAHbI,

FOTOBHOCTh W CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPa30BaHMUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 9KOJIOTUYECKOTO BOCITUTAHUS:

HKOJIOTHYECKHU 11eJ1ecO00pa3Hoe OTHOLIEHHWE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTUYECKOW KYJIBTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNKOB M OICHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOIIEN CPEBI;

OCO3HAaHHE TJ00ATBHOTO XapakTepa JKOJOTMUYECKHX MpoOjieM M MyTed Hx
peleHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU H3yYEHUU OHOJOTUHU
3HaHMSI W YMEHUS MPU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOJIOIIONIb30BaHUEM  (COOJIIO/IEHHEe  TPaBHJI  TOBEJIEHUA B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChepHI);

AKTUBHOE HEOPUATHE JICMCTBUM, MNPUHOCAIIUX BpEI  OKPYKaOIIEH
NPUPOJHON Cpefie, YMEHHE MPOTHO3MPOBATH HEOIArOmpHsITHBIE SKOJOTUYECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJIUYHUE Pa3BUTOrO SKOJIOTMUYECKOTO MBIIIJIEHUS, SKOJIOTHUECKON KYJIbTYpHI,
omnbITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBAaTbCSI UMH B ITO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAJIbBHOU
MPaKTHKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU IESITENBbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) IICHHOCTH HaYYHOTO TIO3HAHWSI:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKHM M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M UYHUTATEIBCKOM KYJIBTYpPHl KaK CpEICTBa



B3aUMOJICHCTBUS MEXKY JIFOABMU U NMO3HAHUS MUDPA;

MOHMMaHHE crenu@uku OHOJOTMM KaK HayKH, OCO3HaHuE €€ poyiu B
GbopMUPOBaHUN PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUS 00 OKpYXKaloleM MHpPE Kak O €JUHCTBE MPUPObI, YETOBEKA U
oO1iecTBa, B TO3HAaHUU MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JJIsl COBPEMEHHOMN IUBWJIM3ALINHN:
oOecrieueHUs: HOBOTO YPOBHSI PAa3BUTHUS MEIUIIUHBI, CO3JaHUS MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTh  PecypcHble  MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEUeCTBa, MOMCKA MyTeH BBIXOJAA U3 II100aNBHBIX AKOJOTHUECKUX MPOOIeM U
obecrieyeHus: mepexoja K  YyCTOMYMBOMY  Pa3BUTHIO,  PAIllMOHATBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PecypcoB U (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHUH OHOJIOTMYECKHX 3HAHMM B IIEJSIX
MOBBIIIEHUS O0IIEeH KYJIbTYphl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH KaK COCTaBHOM
yacT (PYHKIIMOHAJIILHOM TPaAaMOTHOCTH OOydYaronuxcsi, QopMUpyeMoW mpH
U3y4eHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTh HCIIOJNB30BaTh TIOJydyaeMble 3HAHUS IS aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 MOJYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENFHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE ILIEHHOCTH HAYyYHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIIOCOOHOCTh K  HENPEPHIBHOMY OOpa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAHUW MO OHOJOTHH B
COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTSIMH.

B Iponecce JOCTHIXKCHUA JINYHOCTHBIX PE3yabTaTOB OCBOCHMHA



oOydYaromMUMHCS TpPOrpaMMbl 1O OHOJIOTMM Ha YPOBHE CpPEJHEro OOIIero
oOpazoBaHusl Yy 0OYyYaroOIIMXCS COBEPIICHCTBYETCS SMOILMOHAIbHBIN MHTEIICKT,
Mpeanoiararmui copMupoOBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIBHOE
COCTOSIHUE, BUJCTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOU cephl,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJTUPOBAHMS, BKJIIOYAIONMIETO0 CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
HMOIMOHATBLHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKEHUIO eI U
yCIieXy, ONTHMH3M, WHHUIMATHBHOCTb, YMCHHE JICHCTBOBATh, MCXOJSI U3 CBOMX
BO3MOXXHOCTEH;

AMIIATUH, BKITIOYAIOIIEH CITIOCOOHOCTh IIOHUMATh YMOITMOHAIEHOE COCTOSTHUE
IPYTUX, YYUTBHIBATh €r0 IMPHU OCYIIECTBIEHUH KOMMYHHUKAIMHU, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAMBATH
OTHONICHHUS] C IPYTUMU JIOJbMH, 3a00THTHCS, MPOSIBISITh UMHTEPEC U Pa3peliaTh
KOH(JIUKTHI.

MeranpenMeTHbie pe3yiabTaThl OCBOCHUs yueOHOTO mpeamera «buomorusy
BKJIIOUAIOT: 3HAUYMMBbIE [  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHBIC TOHSATHSA, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTus, SIBICHUE, TPOIECC,
CUCTeMa, HAy4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
HCCleI0BaHne, HAOM0IeHNEe, I3MEPEHHUE, YKCTIEPUMEHT U IPYTUX ), YHUBEPCATbHEIC
ydeOHble JeHCTBUS (ITO3HABATEIIbHBIE, KOMMYHHUKATHUBHBIC, PETYISTHBHBIC),
obecreunBaromye GopMupoBanre PyHKIIMOHATBHONW TPAMOTHOCTH W COITUATBLHOM
KOMIETEHIIUA  OOYYaloIIMXCs, CHOCOOHOCTh OOYYaroOUIUMXCSl  UCIIOIb30BATh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIEC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC

yueOHbIe IEUCTBUS B O3HABATEIILHOM U COLIMAJIBHOM MPAKTUKE.



MeranpenMeTHble pe3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnajieHne YHUBEPCAIBHBIMU yU€OHBIMU [MO3HABATEIbHBIMU JCHCTBUSIMU:

1) 6a30BBIC TOrHYECKUE TSUCTBUS:

caMOCTOsITeIbHO  (OPMYJIUPOBATh M aKTyaJu3UupoOBaTh  MOpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MTPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilacCuUKaIu, 0000IICHUS), PACKPBIBATH CMBICII
OMOJIOTUYCCKUX TOHATHN (BBIICIATh UX XapaKTCPHBIC NMPU3HAKU, YCTAHABIINBAThH
CBSI3M C JIPYTUMU TTOHATHUSIMU);

OTIPENIENIATh MM JEATEIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU UX
JOCTH)KEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIBHOCTH C TTOCTABICHHBIMU LIEIISIMHU;

UCITIOJIH30BaTh OMOJIOTUYECKUE TTOHATUS ISl 0OBsICHEHHS (DAKTOB U SIBIICHHM
KUBOU MPUPOJIBI;

CTpPOUTH JIOTUUECKHE pacCyXKJIeHusi (MHAYKTUBHBIC, JEIyKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSITh  CXEMHO-MOJIEJbHBIE  CpEICTBa /I TNPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaK)Ke MPOTUBOPEUNI pa3HOTO POJIA, BHISIBICHHBIX B PA3JIMYHBIX HH()OPMAITMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHaau3a WMEIOIIHUXCS
MaTepHAIbHBIX 1 HEMAaTEPUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JESATEIBHOCTb, OIEHUBATH COOTBETCTBHUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATEIHHOCTH;

KOOPJIMHUPOBATh W  BBIIOJNHATH pabOTy B  YCIOBHSX PEATBHOTO,
BUPTYaJIbHOTO W KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM;

2) 06a30BbIC HCCIICIOBATEIIBCKUE ICHCTBUS:

BJIaJICTh HABBIKAMHU y4€OHO-HCCIIEI0BATEIHCKOM U TPOCKTHOM IESITEILHOCTH,



HaBBIKAMU pa3penieHus npolieM, 00JiafaTh CIIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHICCKUX 33]1a4, IPUMCHEHHIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUIBI JCATCIBHOCTH [0 IOJYYCHHIO HOBOTO
3HAHWSA, €ro HHTEPIPETALMH, MPEOOPa3OBAHUIO M NPUMEHCHHIO B YYEeOHBIX
CUTYyaIUsIX, B TOM YHCJIE IPU CO3JTaHUU YUCOHBIX M COI[HAIBHBIX IPOCKTOB;

(bopMUpPOBATH HAYYHBIA THI MBIIIJICHUS, BIaICTh HAYYHOW TCPMHHOIOTHEH,
KJIFOYEeBBIMHU TOHATHUSIMU U METOaMH;

CTaBUTh W (POPMYJIUPOBATHL COOCTBEHHBIC 3aJauyd B 00Opa3oBaTeIbHOMN
JCSTEILHOCTH U J)KU3HEHHBIX CUTYaIIHSX;

BBISIBJIATH TPUYUHHO-CICJACTBEHHBIC CBS3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTATh THITOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI [Tl J0Ka3aTeIbCTBA CBOMX
yTBEP KICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHS;

AHAJTM3UPOBATh TMOJYYCHHBIE B XOJC PEUICHHUS 3aJayd Pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CHTYAIIUsM, OLIECHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIA TMOUCK MEPEHOCAa CPEACTB M CIIOCOOOB
JCHCTBUS B MPO(HECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHHS B MO3HABATEIBHYIO U MPAKTHYCCKYHO) O0JIaCTH
KHU3HEICSITCITLHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC WJCH, MpEJiaraTh OPUTHHAIBHBIC MOJXOJbI M PEIICHHUS,
CTaBHUTbH MPOOJIEMBI M 33/1a9H, TOIYCKAIOINE ATbTEPHATUBHBIC PEIICHHS,

3) pabota ¢ uHpOpMAaIUCHi:

OPUCHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAIHH (TCKCTE YIeOHOTO
MocoOWs, HAYYHO-TIONMYJIAPHOW JIUTEpaType, OWOJOTHYECKHX CJIOBapsAX U
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3axX JaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHPOPMAITUIO PA3TUIHBIX BUAOB M (HOPM IPECTABICHUS, KPUTHICCKH OI[CHUBATh

€€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



(GbopMyIHpPOBaTH 3aNPOCHl U MMPUMEHSATH Pa3INIHBIC METObI TIPHU TIOUCKE U
otOope Ouonornueckoit MHGOpMaALUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4EOHBIX
3ajay;

IPHOOPETAaTh OIBIT HCIOJIB30BaHUSA HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOT'O MCIIOJB30BaHUS PA3TUHIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSAITCJILHO ~ BBIOMpaTh  ONTHMAJIbHYIO  (opMy  mpeacTaBiIcHUS
Ouonornyeckoit nHpopManuu (CXeMbl, rpaduKH, JUArpaMMBbl, TAOJIHIIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KadecTBE CpeaAcTBa mpu paboTe ¢
Ouonornyeckoil HMHpOpMaINMEl: TPUMECHATh XUMHYCCKHE, (H3UYCCKUE W
MaTEMaTUYECKUE 3HAKW U CHUMBOJBI, (opMyiibl, abOpeBHUaTypy, HOMECHKIATYPY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJITHOCTH;

BJaJe€Th  HABBIKAMM  pAcrlo3HaBaHUA W 3alIUThl  MHPOpPMALIUH,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBnaseHne yHUBEpCATbHBIMH KOMMYHUKATUBHBIMU JACHCTBUSMU:

1) obmieHue:

OCYIIECTBIISITh KOMMYHHUKAIMH BO BCeX cepax >KU3HHU, aKTUBHO Y4aCTBOBATh
B JMAJIOT€ WM TUCKYCCHU TIO CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMoi
3a/layd, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HEBEpOATbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIUi,
YMETh CMSATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMUA CIIOCOOAMU OOIIEHUS W B3aUMOJICHCTBHSI, TIOHUMATh
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppEKTHOU popme hopMyIUpOBATH CBOM BO3PAKEHHUS;

pa3BépHYTO M JIOTMYHO H3JiaraTb CBOIO TOYKY 3PCHHA C HCIIOJIIB30BAHHCM



SI3bIKOBBIX CPEJICTB;

2) cOBMECTHas JIeITeIIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYaTbHOMN
paboTHI MPHU pelIeHUH OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOO XOIUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (OPM B3aUMOACHCTBUSI TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBHM ¢ y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIUICKTUBRA,;

NpUHUMATh II€JIM  COBMECTHOM  J€ATENbHOCTH, OpPraHW30BbIBATH W
KOOPJIMHUPOBATh JCHCTBUS MO €€ JOCTHUKEHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBAaTh KA4eCTBO CBOETO BKJAJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLEHHWBATh HWJEU C MO3ULUUUA HOBH3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B Pa3IMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH UHUITUATUBHBIM.

OBnaJieHHE YHUBEPCAIBHBIMU PETYIATUBHBIMU JEHCTBUIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA JUIsl BBIABICHUS MPOOJIEM M HX
pElIeHHs] B )KM3HEHHBIX U yUEOHBIX CUTYAIIHIX;

BbIOMpATh HAa OCHOBE OWOJOTHYECKMX 3HAHWHA IIE€JIEBbIE U CMBICIOBBIE
YCTAaHOBKM B CBOMX JCHCTBUAX M MOCTYIKAaX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JJ0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JNEATEIbHOCTb, BBISBIATDH
poOIeMBbI, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIBLHOM
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTaBJSITh IIJIaH pElIeHUusT MpoOJieMbl C  Y4ETOM
HMMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEANIOYTCHHI;

JaBaTb OICHKY HOBBIM CUTYyallUAM;



pacIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO HIMPOKOW JPYIAULUU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0O0pa3oBaTENbHBIA U
KyJbTYPHBIH YPOBEHb;

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTbD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJa/J€Th HABbIKAMM  MO3HABAaTEJIbHOM  pediekcur Kak  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOLECCOB, HMX PE3yJNbTaTOB H
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CHUTYallud, BHIOOpa
BEPHOT'O pELICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHMS 10 UX CHU)KEHHUIO;

IPUHMMAaTh MOTHBBI M apryMEHTBl JPYIMX I[PH AaHAIN3E PpPEe3yJbTaTOB
NEeSATENbHOCTH;

3) nmpuHATHS ce0s U APYTUX

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHMMATh MOTHBBI M AapryMEHTBI JPYTrMX I[PH AHAIN3E PE3yJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JPYIHX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIoBeKa.

[IpenmeTHbie pe3ynbTaThl ocBoeHUa mpopammbl COO mo Ouojiorud Ha
6a30BOM ypoOBHE BKJIIOYAIOT crienupuueckue st yaedHoro npeamera «buomorus»
Hay4yHbIE 3HAHUs, YMEHUS U CIIOCOOBI IEHCTBUIl MO OCBOCHUIO, HHTEPIPETALIUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PA3JIMYHBIX YYEOHBIX CHTyalHUsX, & TAKKE B PEaTbHbBIX
KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Ouoisiorneil. B mporpamme npeaMerHbie

PE3YyabTAaThl IPCACTABJICHHBI 110 I'OAaM O6y‘-IeHI/I$I.



[IpeameTrHble pe3ynbTaThl OCBOCHHS yueOHoOro npeamera «buonorus» B 10
KJIBCCE JTOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIM OUOJIOTMH B CUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHMs, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (DPYHKIIMOHATILHON
IPaMOTHOCTHU YeJIOBEKa /IS PEIICHUsI )KU3HCHHBIX 33/1a4;

YMEHHUE PaCKpbIBaTh COJIEpKAHUE OMOJOTHUYECKUX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OPraHu3M, MeTa0o13M (0OMEH BEIECTB U MPEBPAIlleHHE YHEPTUN),
roMeoctas (CaMOperyJysiiusi), YpOBHEBas OpraHM3alusi JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOYKIIHUS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OHOJOTUYECKHEe Teopur (KJIETOYHAasl, XPOMOCOMHasi,
MyTallMOHHAs, IEHTpaJbHAasl JIoTMa MOJEKYJISIpHOH  OHMOJOTMH), 3aKOHBI
(I'. Mennens, T. Moprana, H.W. BaBunoBa) u yueHus (o 1ieHTpax MHOroo0Opasus u
IPOUCXOKAEHUS KyJIbTYpHbIX pacTennil H.W. BaBunosa), onpenenars rpaHuLbl UX
IPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yYMEHHE BIIaJIETh METOJJaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOJICHUE U
OMMCAHUE YKUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHW3alys U MPOBEJICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHUE TUIIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIY HCCICAYyeMbIMU BEJIUYMHAMH, OOBSICHEHUE TIONYyYECHHBIX PE3YyIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIEC PU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MIPOIICCCOB: OOMEHA BEIISCTB M IPEBpaIlleHHus YHEPruM B KIETKe, (DOTOCHHTE3a,
MJIACTHYECKOTO M DHEPreTUYecCKOTo OOMeHa, XeMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIAUBUJYaIbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMCHHUC NPHUMCHATH IIOJIYYCHHBIC 3HAHUSA JIA OOBSICHEHHST OMOJIOTHYECKUX



[IPOLIECCOB U SIBJIICHUM, U1 IIPUHATUA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C Ienblo oOecreyeHus: Oe30MaCHOCTH CBOETO 3/I0POBbsl U 3J10POBbS
OKpPYXAaIOLIUX JII0IH, COOMI0IEHN HOPM I'PaMOTHOTI'O MOBEJICHUS B OKPY KAIOIIEH
MPUPOAHON Cpele, MOHMMAaHUE HEOOXOJWMOCTH MCHOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOM  OuoJOrUu U OMOTEXHOJOTHH I palMOHaJIBLHOTO
MPUPOAOIIONIB30BAHUS;

YMEHHE pelaTh »JJeMEHTapHble TeHeTHYEeCKHEe 3aJayd Ha MOHO- H
IUTHOPUAHOE CKpEHIMBaHUE, CLEMJIEHHOE HAaCleJOBaHUE, COCTABISITh CXEMBI
MOHOTHOPUTHOTO CKpPEUIMBAHUS JJIA MpECKa3aHUsl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBINOIHATH JIA0OPATOPHBIE U MpPAKTHYECKUE padOThl, COOJI0IATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KpPUTUYECKH OIEHUBATh M MHTEPIPETHUPOBATH HHOOPMAIIIIO
OMOJIOTUYECKOTO  COJIEP’KaHUs, BKIIOUAIOIIYI0 TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeIcTBa MaccOBOM MH(OpMAIUKU, HAyYHO-TIOMYJIspHbIE
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037]aBaTh COOCTBEHHBbIC IMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMONOTrHYECKyr0 MHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh MOHATUHHBIN arapat OHOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOSHHS yueOHOTO Tpeamera «buomorus» B 11
KJIacCe JOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOT'O
3HAHUSl ECTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpAa M HAy4YHOTO MHPOBO33PEHHUs, O BKIJIAJE POCCHMCKUX M
3apyOeKHBIX y4YEHBIX-OMOJIOTOB B pPa3BUTHE OWMONOTHH, (PYHKIIMOHATHHON
I'PaMOTHOCTH YEJIOBEKA JJI pELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJEPKAHNE OMOJOTMYECKUX TEPMUHOB U TOHATUI: BUI,
MONYJISIUSl, TeHO(OHI, SBOJIIOIMUS, ABUXKYIIHE CUIbl ((haKTOpbl) SBOJIOINH,

MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJI000pa30BaHUE, KOJIOTHYECKHE (DAKTOPHI,



DKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTBI, pPEAYLEHTbl, 1ENU MHUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

YMEHHE H3/IaraTb OHOJOTMYECKUE TEeOpUuu (SBOJIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DSBOJIIOIHMH), 3aKOHbI M 3aKOHOMEPHOCTHU
(3apoapimeBoro cxoacTsa K.M. bapa, uepenoBanus ri1aBHbIX HAIPABJICHUM U Iy Tel
somonin A.H. CeBeprioBa, yuenust o 6unocdepe B.U. Bepnanckoro), onpeaensith
TPAHUIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIaJIeTh METOJJaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOICHUE U
ONMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIYy HCCIEeNyEMbIMH BEIMYUHAMH, OOBSICHEHUE TIOJYyUYEHHBIX PE3YIbTaTOB,
UCITOJIb30BaHHBIX HAYYHBIX MOHATHH, TECOPUM M 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIBI
Ha OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIIENSATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOIOTHMYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSALHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyIEHTOB,
OMOreolleHO30B M HKOCUCTEM, OCOOCHHOCTHM MIPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpOTa BEHIECTB U OMOr€OXMMHUYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHATH MOJIYYCHHbIE 3HAHUA ISl OOBSICHEHHUS OMOJOTHYECKUX
MIPOLECCOB U SIBIICHUM, U1l NMIPUHATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeNIbl0 obOecrieyeHusi Oe30MacHOCTU CBOETO 3I0pPOBbsl M 370POBbS
OKPY’KaIOUUX JI0JIei, COOTI0O/ICHHS] HOPM TPaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOIWMOCTH HWCIOJIB30BAHMS TOCTHKCHHM
COBPEMEHHON OMOJIOTUU ISl PAlMOHATIBHOTO MPUPOIONIOIb30BAHUS;

yMEHHUE peniaTh 3J€MEHTapHbIE OMOJIOTMYECKHE 3a/]aul, COCTaBISATh CXEMBbI
MepeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIeNH NTUTaHus);

YMEHHUE BBINOJIHATH JTA0OPATOPHBIE U MpPaKTHUYECKHUe padoThl, COOIIOAATH



npaBuiia rpu padboTte ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BAHUEM;

YMECHHE KPUTHYECKH OIICHUBATh M HMHTEPIPETHUPOBATH HWHOOPMAIIIIO
OMOJIOTMYECKOTO  COJEP)KAaHWsS, BKIIOYAIONIYI0 TICEBJOHAYYHbIC 3HAHUSA W3
Pa3IUYHBIX HCTOYHUKOB (CpPEICTBa MacCOBOW MH(OpMAIUU, HAyYHO-TIOMY/ISIPHBIC
Marepualbl),  paccMaTpuBaTh  TJIOOAJTBHBIE  JKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (H)OPMHUPOBATH ITO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

YMCHHE CO371aBaTh COOCTBCHHBIC WHCHBMCHHBIE M YCTHBIE COOOIICHUS,
000011251 OMoNOrnYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

HCII0Jb30BaTh ITOHSITUMHBIN arIapar OMOJIOTHH.
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