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HOSACHHUTEJIBHAS 3AIIMCKA

IIpu paspaboTke nporpaMMel 10 GHOJNOTHHM TEOPETHYECKYIO OCHOBY IS
ONpE/eIeHUs TIOAXO0B K (DOPMHPOBAHMIO COIEpPXKaHWsl y4eGHOTO IpeaMera
«bHOJIOTHS»  COCTABWIIM: KOHIENTyadbHble mnodoxkenus OIOC COO o
B3aUMOOOYCIIOBICHHOCTH  LeNleH, ~CONEep)KaHWs, pe3yNbTaToB OOYYeHHS W
TpeOOBaHui K ypOBHIO MOArOTOBKH BBIILYCKHUKOB, MOJIOXKEHHUS 06 OBIIMX HesIX 1
NPUHLMIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEeIHEro
obmiero obpasoBanusi B Poccuiickoit ®Deneparuu, a TaKke IMONOKEHHS O
crel(uke GUOJIOTHH, e 3HAYCHHH B II03HAHUM JKMBOH HMPUPOLBI U 06eCIeYeHIH
CyLIECTBOBaHUs 4eloBe4eckoro obmecTa. COrnacHO Ha3BaHHBIM IIOJIOXKEHHSIM,
ONpe/ie/IeHbl OCHOBHbIE (yHKIMM MPOTrPaMMBI [0 GHOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonorum maéT mpeacTaBIeHHE O [eNsX, 06 obeit
CTpaTerud OOyYeHHWs, BOCIMTAHMS H Pa3sBUTUS OOYYAIOIIMXCS CPeNCTBAMH
ydeOHoro mpenmera «BHONOTHs», ONIpeAeNseT o6A3aTeNbHOE MPEAMETHOE
COAEpXaHue, €ero CTPYKTYpy, paclnpefeleHHe II0 pasjelaM M  TeMaM,
PEKOMEH/TYEMYIO OCIIeA0BATEBHOCTh U3y4YeHHs y4eOHOro MaTepuaia ¢ y4&ToMm
MEXMPEIMETHBIX M BHYTPHUIIPEJMETHBIX CBfA3€H, JOTHKH 06pa3oBaTeIbHOrO
npouecca, BO3pacTHBIX OCOOEHHOCTEH 00yYaroImuxcsi.

B mporpamme 1o OHONOTME TaKkXKe yYHMTHIBAIOTCS TPEOOBAHHUS K
TUIAHUPYEMBIM  JTMYHOCTHBIM, METANPEIMETHBIM M IPEAMETHBIM pe3yabTaTam
o0y4eHus B (OPMHPOBAHHHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATENLHOM
AeATEeIBHOCTH/Y4eOHbIX JIEHCTBHI OOYyYaoIIMXCsl 110 OCBOEHHIO COJEPIKAHHS
Ouonornyeckoro o6pazoBaHusi.

B nporpamme 1o 6uonorun (10—11 kimaccel, 6a30BbIil YpOBeHb) pean30BaH
MPUHOWIT NPEEMCTBEHHOCTH B H3y4YeHWH OHosoruu, Onaromaps uyemy B Hei
[IPOCMATPUBAETCsT  HANPaBJIE€HHOCTb HA pa3BUTHE 3HAHUM, CBS3aHHBIX C
(GOpMHUPOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS, LIEHHOCTHBIX
OPHMEHTALMK JTHIHOCTH, IKOJIOTHYECKOTO MBIIUICHHS], IPEACTABIEHHH O 3T0POBOM
oOpase KM3HM M GEpeXHBIM OTHOIICHHEM K OKpYXKalomieil IpPHUPOJHON cpee.
IlosTomy Hapsiny ¢ u3ydeHHeM 0OLIEOHOIOTHYECKUX TEOPHil, a TAKKE 3HAHMI O
CTPOEHHH XKHBBIX CHCTEM PA3HOTO PaHTa U CYLHOCTH OCHOBHBIX IIPOTEKAIOIINX B
HHUX TPOLECCOB B MPOrpaMMe IO OHOJIOTHH yAEJIeHO BHHUMAHHE HCIIOIb30BAHMIO
TOJy4CHHBIX 3HAHUI B MOBCEHEBHOM KHU3HH JUIs PEIEHHs ITPUKIAHBIX 3a/1a4, B
TOM YHCIe: NPOQUIAKTUKM HACTIEACTBEHHBIX 3a00JI€BAHHIl YeNoBeKa, MeIUKO-
TE€HETUYECKOT0 KOHCYJIbTUPOBAHHUSI, 000CHOBaHHS 9KOJIOTHYECKH
LeNeCo00pasHOro MoBeJeHHs] B OKPYXKalolell NpHUpPOIHON cpede, aHanM3a
BJIUSIHUSL XO3SHCTBCHHON [EATEbHOCTH YelloBeKa Ha COCTOSIHWE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJIEHHE BHUMaHHS K IPUKIIaJHON HAlPaBIeHHOCTH
yuebHoro mpeaMera «BUONOTHS» NPOAMKTOBAHO HEOOXOMMMOCTHIO OOeCIeYeH s



YCIIOBHH ISl PELICHUS] OJHOM U3 aKTyaJlbHBIX 33/1a4 MIKOJBEHOIO OHOJIOTHYECKOTO
o0pa3oBaHusi, KOTOpas MpeimoyiaraeT (OpPMUpPOBaHME Yy  OOydYaroIIUXCs
CIIOCOOHOCTH  aJalTHPOBaThCd K M3MEHEHMSAM JMHAMHYHO pPa3BHBAOIIETOCH
COBPEMEHHOT'0 MHpA.

buonoruss Ha ypoBHE cpefHero o0OIero oOpa3oBaHUs 3aHMMAeT BaXXHOE
mecto. OHa obecrneunBaer (HopMUpOBaHHE y OOyUaAIOIIMXCSl MPEACTaBIEHUH O
HAyYHOU KapTHHE MHUpa, paciiupsieT U 0000IaeT 3HaHUS O XKUBOW MpHPOE, €€
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOM OpraHW3alldd W DBOJIIOLMH, CO3MaET
YCIIOBHMs  JUIs: TO3HAHHMS  3aKOHOB  JKMBOM  NpHpPOAbI, (HOPMHPOBAHMS
(yHKIIMOHAIHOM TPaMOTHOCTH, HAaBBIKOB 310poBOro u Oe3omacHoro o0Opasa
’KHU3HU, YKOJIOTMYECKOTO MBIIIJIEHHS, [IEHHOCTHOT'O OTHOILIEHHS K XKUBOU IIPUPOJIE
U YeJIOBEKy.

Boiblioe 3HaueHre OUOJIOTHS UMEET TaKXKe Il peLIeHUs] BOCIIUTATEIbHBIX U
pasBMBAlOLIMX 3amad  cpeiHero  obmiero  oOpa3oBaHMs,  COLMAIHM3ALUH
obyuaromuxcs. V3ydenne Gronoruyd obecnedrBaeT yCIOBHs s (GOPMUPOBAHUS
HHTEJJIEKTYaJIbHbIX, KOMMyHHKaHﬁO}IHBIX 1 HHDOPMAIIMOHHBIX HAaBBIKOB,
3CTETUYECKOM KyJIBTYpBI, CIIOCOOCTBYeT HHTErpaliy OHMOJIOTMYECKHMX 3HAaHHH C
NpEICTAaBIEHUAME U3 IPYTUX YUEeOHBIX MPEIMETOB, B YACTHOCTH, (PU3HUKHU, XUMUH
U reorpaduu. HazBaHHBIE IMOJIOKEHHUSI O IpeIHA3HAuYeHHMHM Y4eOHOro Ipeamera
«buonorus» COCTaBWIIM OCHOBY /IS OINpeJAeNieHHs IOAXOJ0B K OTOOpYy H
CTPYKTYPHPOBAaHHIO €ro COJEepXaHHs, IPEJCTABIEHHOrO0 B MpOrpamme II0
OHOJIOTHH.

Ot6op comepxanusi ydyeGHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBIIEH C TO3ULUI KyJIbTypOCOOOPAa3HOro IOAXOJa, B COOTBETCTBHH C
KOTOPBIM OOydYaroIiuecs: JOJDKHBl OCBOWTH 3HAHMS M YMEHHs, 3HAYMMBbIC NI
dopMupoBaHus OOIIEH KyJIbTYphbl, OINpeNesAIolIe aIeKBaTHOe TIOBeIeHUe
yejj0BeKa B OKPYXKAloIIeH MPUPOJHOM cpene, BOCTpEOOBaHHBIE B IOBCEIHEBHOM
)KU3HU U TIPaKTUYECKOM nestenbHOCTH. Ocob0oe MecTo B 3TOW CHCTEME 3HaHHMU
3aHHUMAIOT JIEMEHTEI COJEPIKAHMUS, KOTOPBIE CIIy)KAT OCHOBOM A7 (HOPMUPOBAHMS
IpPEACTABJIeHUd O COBPEMEHHOH €CTECTBeHHO-HAay4YHOH KapTHHE MHpa U
LIEHHOCTHBIX  OpPHEHTAIMSIX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHH3aIlUH
OMOJIOTUYECKOTO 00pa30BaHUS. |

CrpyKkTyprpoBaHue cojepXaHusi y4eOHOro MmaTrepuana B INpPOrpamMMme II0
OMOJIOTUM OCYLIECTBIEHO C Y4YETOM MPHOPUTETHOTO 3HAYEHHs 3HAHUH 00
OTJIMYUTENILHBIX OCOOEHHOCTSIX YKUBOHM IMPUPOJIBI, O €€ YPOBHEBOM OpPraHM3allud U
SBOJIIOLMHK. B COOTBETCTBHHM C 3THM B CTPYKType ydueOHoro npeamera «buomorus»
BBIZIEJIEHBI CIIEYIOLIHME Coep)KaTeNbHble THHIU: «bronorus kak Hayka. MeTosl
Hay4HOro mnosHaHus», «KieTka kak Ouonormdeckas cucrema», «OpraHusMm Kak



COAEPKXAHUE OBbYYEHUSA
10 KUIACC

Tema 1. buosiorus kak Hayka.

buosorus kak Hayka. CBsi3b OMOJIOTUH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMHU U
IPYTMMH €CTECTBEHHBIMU HayKamu, ¢uiocodueid, STHKOM, SCTETUKOW U MPABOM.
Ponp Ouonoruu B (OpMHUPOBAHMM COBPEMEHHOW HAy4HOW KapTHHBI MHpa.
Cucrema OMOJIOTHYECKUX HaYK.

MeTobl 1T03HAaHUS )XKUBOW NpUpo/ibl (HaOJIOIEHUE, IKCIIEPUMEHT, OIIMCAaHHE,
U3MepeHre, KiacCHpUKalusi, MOJeNUpOBaHUe, CTaTUCTAYecKas o0paboTka
JTAHHBIX ).

JdemMoHcTpanum:

[Toptpetsi: U. Hapsus, I'. Mennens, H. K. Konsuos, /[x. Yorcon u @. Kpuk.

Tabmuip! 1 cxembl: «MeToabl MO3HAHUS )KUBOK IIPUPOABD).

JlaGopaTopHblie H NpaKTHYecKHe padoThI:

[IpakTudeckass pabora Ne 1. «lMcmonbp3oBaHHME pa3IUYHBIX METOAOB IPHU
U3y4eHUH OUOJIOTMYEeCKUX 00bEKTOBY.

Tema 2. 7)KuBbie cHCTEeMbI H UX OPraHUu3alusl.

JKuBble cuctemsbl (OMocUCTEMBI) KaK IIpeaAMeT u3ydeHust 6uosorun. Otnuyue
JKUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOLBI.

CBoiicTBa OuocucTeM U UX pa3HOOOpa3ue. Y pOBHU OpraHU3alUKd OMOCHCTEM:
MOJIEKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, IOIMYJISLUOHHO-
BHJIOBOM, 9KOCHCTEMHBIHN (OHOTeOIIeHOTHYECKUA ), OMOChEepHBIi.

JdemoncTpauum:

Tabnuupl u cxembl: «OCHOBHbBIE MPU3HAKK XU3HWY», «YPOBHH OpraHU3aLUX
YKUBOW MIPUPOIBI».

Obopynosanue: mojens Mosekyssl JJHK.

Tema 3. XumMuuecKHii cOCTaB U CTPOEHHE KJIETKH.

XUMHYECKUA CcOCTaB KJIETKH. XUMHUYECKHE DIEMEHTBhI: MaKpOdJIE€MEHTHI,
MHUKpPOdJIeMEHTBI. Bo/la 1 MUHEpallbHbIE BelllecTBa.

@OyHKUMM BOABI U MHHEpAJbHBIX BellecTB B Kkierke. [loanepxanue
OCMOTHYECKOro OanaHca.

benku. CocraB u crpoeHue 0enkoB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHunMbie U 3aMeHUMbIE AMUHOKUCIOTE. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (IepBHYHAsi, BTOpUYHAs, TPETUYHAS W
YeTBEpPTHYHAS CTPYKTypa). XHUMHUYecKHe CcBoicTBa OenkoB. buonoruueckue
(GbyHKIIUU OeJIKOB.



®epmeHTsl — Ouonormueckue Katanuzatopel. CtpoeHue depmeHra:
aKTUBHBIA IIeHTp, cyOcTparHas cnenupuyHoctb. KodepmeHTsl. Butamussl.
Otanuus HepMEeHTOB OT HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoOHOcaxapuubl  (IVIFOKO3a, pubo3a U Je30Kcupubdo3a),
oucaxapuiabl (caxaposa, JlakTo3a) H IOJHMcaxapuibl (Kpaxmal, TJIMKOTeH,
eJuTroo3a). buonorudeckue GpyHKIUN YIIIeBOIOB.

Jlunuael:  TpurMIepuasl, Gochosunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHbie cBolicTBa. buonoruueckue ¢GyHkuuu JunuaoB. CpaBHeHHE
YIJIEBOJIOB, OEJIKOB U JIUMUIOB KaK UCTOYHUKOB SHEPTHUU.

Hykneunoseie kucnorel: JHK wu PHK. Hyxkneotuaer — MoHOMEpBI
HykJeuHOBbIX KucioT. Ctpoenue u pynkuun JJHK. Ctpoenue u ¢pynkuuu PHK.
Bunsl PHK. AT®: ctpoenue u (pyHKIHUN.

[{utonorust — Hayka o kierke. KiierouHasi Teopusi — mpuMep B3aUMOJEHCTBHUS
unei u (akToB B HAYYHOM MO3HAHUH. MeTOoIbl M3y4eHUs KIIETKU.

Kierka kak 1enocTHast »wuBas cucreMa. OOIMe NpU3HAKUA KIETOK:
3aMKHyTasi HapyxHas MemOpana, moiekyybl JIHK kak renerudeckuii ammapart,
cucTeMa CUHTe3a Oeka.

Tumel KIETOK: JyKapuoTHYecKas M mpokapuoTuyeckas. OcobeHHOCTH
CTpOeHHsI TpokapuoTuyeckoir kieTku. Kierounas crenka Oaxtepuii. CTpoeHue
DyKapHOTUYECKON KiIeTKH. (OCHOBHBIC OTIUYHS PACTUTENbHOM, XXUBOTHOW H
I'pUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CT€HKa, NTMKOKAJIMKC, MX
¢byuknuu. [Tnazmatuyeckas memOpana, e€ cBoiicTBa U QpyHkiuu. [{uTonnazma u eé
opranounbl. OnHoMmemOpanHble opraHouasl kinetku: OIIC, ammapar I'onsmxw,
nu30coMbl. [lomyaBTOHOMHBIE OpraHOWABI KIETKHA: MHUTOXOHAPWM, IUIACTHUIBL
[Tpoucxoxaenne MUTOXOHApPUM W Miactua. Bunper miactun. HememOpaHHBIE
OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIM II€HTp, LEHTPUOJIM, PECHHYKH,
KryTUKd. OyHKIIMY OPraHOUIOB KJIETKH. BximoueHus.

SAnpo — perynasTopHblid HeHTp KieTkd. CTpoeHue sijipa: saepHas 000JouKa,
KapuoIuia3mMa, XpOMaTHUH, SAPBILIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIETKE.

JemMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneitnen, P. Bupxos, JIx.
YorcoH, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, K. M. bap.

Huarpammer:  «Pacmpenenenrie XMMHYECKUX OJIEMEHTOB B  HEXUBOU
npupojie», «Pacrpenenenne XUMUYECKUX AJIEMEHTOB B )KUBOU IPUPOJEY.

Tabmuupbl u cxemsl: «llepuoanueckas Tabiuua XUMHUYECKHUX DJIEMEHTOBY,
«CtpoeHne MoJIeKyITbl BOAb, «brocuuTes 6enkay, «CtpoeHne MoseKybl Oenkay,
«Ctpoenne ¢pepmentay, «Hykinennossie kucinotsl. JJHK», «CtpoeHne mMomexyisl



AT®y», «CtpoeHne dyKapHOTUYeCKOH KieTkn», «CTpOEHUE XMBOTHOM KIIETKM,
«CTpoeHue pacTUTeNbHOU KieTku», «CTpoeHue NPOKapUOTHYECKOW KIIETKMY,
«CtpoeHue siipa KIeTK», « YTIeBOAb, «JIumuas.

O6opynoBaHKe: CBETOBOW MHKpPOCKOI, 00OpyJOBaHHME Uil IPOBEICHHUS
HAOJIIOIEHU#, W3MEpeHUH, SKCIEePUMEHTOB, MHUKPOIIPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX M OaKTepUaIbHBIX KIIETOK.

JlaGopaTopHbie 1 NpakTHYecKHe padoThbI:

JlaGoparopuasi pabora Ne 1. «M3ydeHue KaTaluTUYECKOM AaKTHBHOCTH
dbepMeHTOB (Ha mpUMepe aMUJIa3bl UK KaTaassI)».

JlaGopatopuass pabora Ne 2. «lM3ydeHHe CTpOEHHSI KJIETOK DacCTEHH,
PKUBOTHBIX M OaKTepuil 1MOJ MHMKPOCKOIIOM Ha NOTOBBIX MHUKpOIIpenaparax U uX
OTIMICaHUE».

Tema 4. )Ku3HeesTeJIbHOCTb KJIETKH.

OO6MeH BellecTB, WA MeTaboIH3M. AcCUMUISIIUS (TUIaCTUYEeCKU OOMEH) U
JUCCUMUJISIIUS  (SHEpPreTUYecKuid oOMeH) — JABe CTOPOHBI €IMHOIO Ipoiecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHMS BELIECTB U JHEPIMH B ITOHUMAaHHUH
MeTabonu3ma.

Tunel oOMeHa BelecTB: aBTOTPOdHBIN U reTeporpodHbiid. Ponb dhepMeHTOB
B OOMeHe BellleCTB U IIpeBpallleHuU YHEPIUU B KIIETKE.

@®orocunrte3. CseroBass W TemMHOBas a3l (orocuHTe3a. Peakuuu
dotocunTe3a. DPPEeKTUBHOCTH doTocuHTe3a. 3HaueHHe (POTOCHHTE3A ISl HKUZHHU
Ha 3emuie. Biusinue yciaoBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHHUS €r0
MPOYKTUBHOCTHU Y KyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTe3Upylolue O0akTepuu. 3JHaUeHUe XEMOCUHTEe3a IS
KU3HU Ha 3emiie.

DHepreTHueckrii oOMeH B KieTke. PaciieruieHue BeIeCTB, BBIJCIEHHE U
aKKyMyJIMPOBaHWE OJHEPrUM B KJIETKe. OTambl JHEPreTUYecKoro obOMeHa.
['mukonu3. Bpoxxenue u ero Buabl. KucinopogHoe OKHCIIEHHME, MM KIETOYHOE
JbIXaHUE. OxkucnuTenbHoe dbochopunpoBanue. DddhexTuBHOCTD
SHEPreTUYecKoro ooMeHa.

Peakuun MatpudHoro cuHte3a. | eHetmueckass wuHpopmanusa u JHK.
Peanuzanus reHeTH4YecKod WHQOpManuu B KieTKe. ['@HeTH4YecKHid KO U €ro
cBoiictBa. Tpauckpurnius — MaTpuuHblii cuaTe3 PHK. Tpancnsiuus — GMOCHHTE3
Oenka. Jranel TpaHcusuud. KoaupoBanue amuHOKHCIOT. Poms pubocom B
OuocuHTe3e Oerka.

Hexsierounsie Gpopmbl xu3HH — BHpPYyChl. Mcropust otkpeitus Bupycos (. K.
MBanoBckuii). (OcOOEHHOCTH CTPOEHUS M IKU3HEHHOIO IMKJIa BHPYCOB.
bakreprodaru. bone3Hu pacTeHuid, XUBOTHBIX M YEJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc nmmyHomeduimra yenoBeka (BUY) — BozOygurens CIIA/a.



OOparHasi ~ TpaHCKpWIILMS, peBepraza ©  HHTerpasa. lIpodunakruka
pacrpoCcTpaHeHusl BUPYCHBIX 3a00JIeBaHU .

JemoHcTpanum:

[Toptpetsi: H. K. Konsros, JI. . UBanosckuii, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tumsl nutanus», «Metabomuzm», «MHUTOXOHIPHUSIY,
«DHepreruyeckuii oomen», «Xmopomiacty, «Porocunres», «Crpoenue JIHK»,
«Ctpoenune u pyHkiHOHUpoBaHUe reHay, «CuHTe3 Oenka», «I eHeTHUecKnii Kom,
«Bupyce», «bakrepuodaruy, «Ctpoenue u xusHeHHbIH 1ukn Bupyca CITN]a,
Oakrepuodaray, «Permukanus JJHK.

Obopynosanue: monenu-anmuinkanuu «Y nBoenune JIHK u Tpanckpummus»,
«buocunTes 6enka», «CtpoeHue KieTkm», Mmoaens cTpykrypsl JJHK.

Tema 5. PasMHoOkKeHHe H HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounsld UK, WM JKA3HEHHBIA UK kieTku. MHTepdaza u MuUTO3.
[Iponeccsl, mpoTekaromue B uHTepdaze. Perumkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop — KapUOTHII.
JunnouaHelii W TramiOMOHBIA  XPOMOCOMHBIE  Habopbl.  XpOMaTHJBL
[{uronoruyeckue OCHOBBI PA3MHOXEHUS W HHIABHIYyAJIBHOTO  Pa3BUTHSA
OpraHM3MOB. ,

Jenenue xnerku — murto3. Craguu muroza. [Ipoueccsl, mpoucxonsmue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrHYeCKUiA CMBICI MHUTO3a.

[Iporpammupyemasi rudesb KJIeTKH — arorTo3.

®opMBI pa3MHOXKEHHUST OPraHU3MOB: Oecroyioe U mosoBoe. Buasl 6ecrnonoro
pa3MHOXEHUs: JeJieHWe HaJABOe, IOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pasMHOXEHHE. MICKyCcCTBEHHOE KIOHMPOBAHME
OpraHU3MOB, €r0 3HaUCHUE IS CeJIEKIIH.

[TonoBoe pa3MHOXeHHUE, ero OTIIUYHS OT OECIoIoro.

Meiio3. Cramuu meitoza. [Iporecchl, mpoucxonsiiye Ha CTagusx Melo3sa.
[loBenenue xpomocoMm B Meio3ze. IKpoccunroBep. buomoruyeckuii CMBICT |
3HA4YE€HUE Meio3a.

['ameTorenes — mporecc 00pa3OBaHHSI IIOJIOBBIX KJIETOK Yy >KHBOTHBIX.
ITonoBble xene3bl: CeMEHHUKH U sudHUKH. OOpa3oBaHHe M pa3BUTHE TOJOBBIX
KJIETOK — TraMmeT (crepmMaTo30u]l, sHLeK/eTka) — CIepMaToreHe3 W OBOTeHe3,
OcobeHHOCTH CTpOeHUsl SHUIEeKIeTOK | crepMaro3ousioB. OrUIoI0TBOpPEHUE.
[TapreHorenes. ‘

WupuBunyansHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIIBHOE pa3BHUTHE
(amOpuorenes). Jranbl SMOPUOHAIBHOTO Pa3BUTUS Y TMO3BOHOYHBIX >KMBOTHBIX:
npoliieHue, racTpyJisius, opraHoreHe3. [locTamMOpuoHansHOEe pa3BuTHe. THITBI
NOCTOMOPHOHAJIBHOTO Pa3BUTHUS: IIpsiMoe, HempsiMoe (IMYuMHOUYHOE). BnusHue



Cpellbl Ha PasBUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u passutne pacrenuii. OHTOTeHe3 IBETKOBOTO PACTEHHMS: CTPOCHHE
CEMEHHU, CTaJIUU PA3BHTHS.

JAeMoOHCTpanHu:

Tabanuer u cxembl: «®OpPMBI pasMHOKEHHsS OpPTaHU3MOBY», «J[BOWHOE
OIIOZIOTBOPEHME Yy LIBETKOBBIX pacTeHMi», «BereraTuBHOe pa3sMHOXeHHUE
pactenuity, «llenenne = xnerku Oaktepuit»y, «CTpoeHHME TIIOJOBBIX KJIETOKY,
«Ctpoenne xpomocombl», «Kierounslii muxm, «Perutakamus JTHK», «Mwuto3y,
«Meiio3», «IIpsmoe u Henpsmoe pa3BuTHe», «['aMeToreHe3 y MIIEKOMHTAIOLINX 1
4ejioBeKa», « OCHOBHBIE CTaJMH OHTOIEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKPOIIpEenapaThl «CriepMaTo30u /b1
MIIEKOTIUTAIOILETo», «SliliekneTka Miekonuraomero», «Kapruokunes B KieTkax
KOpelKa JyKa», MarHHTHass MOLeNIb-aliuiuKaius «JleieHre KIeTKW», MoJesb
JHK, mozens MetadazHOi XpOMOCOMBI.

JlabopaTopHble H npaKkTHYECKHE PaboThI:

Jlaboparopnas paGora Ne 3. «HabGmomenue mMuTo3a B KiI€TKax KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEapaTaxy.

Jlaboparopnass pabora Ne 4. «M3ydyeHWe CTPOEHHS IMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOTIpEnaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHA3MOB.

[Tpenmer u 3anaun renetrku. Vicropus passBuTus reHeTukd. Poss uToa0rum
M SMOPHOJIOTMH B CTaHOBIEHWHM I'€HETHKH. BKIaJ pOCCHHCKHX M 3apyOesKHbIX
YY€HBIX B pasBUTHE TEHETUKH. MeTOIbl TreHETUKH (THOPHI0NIOTHYECKH i,
UUTOTCHETUYECKUH, MOJIEKYISIPHO-TeHeTHUECKUi). (OCHOBHBIE T'€HETHUYECKHE
MOHSTHS. | eHeTHIecKas CUMBOJIMKA, HCTIONIB3yeMasl B CXeMaX CKpelUBaHHUiA.

3aKOHOMEPHOCTH HAaclleZIOBaHUs PU3HAKOB, yCTaHOBIeHHble . MeHneneM.
MoHorubpunHoe ckpenBaHue. 3aKoH €IMHOo00pa3usi THOPUIOB IEPBOIO
nokonenus. IlpaBuio JOMHUHMpOBaHMS. 3aKOH pACUIEIUIEHHS TIPU3HAKOB.
['unoresa ynctotel ramer. IToHOe U HEMONHOE JOMHHUPOBAHHE.

Jurubpunnoe  ckpemuBaHdWe. 3aKOH  HE3aBHCHMOTO  HACJIEIOBAHUS
NPU3HAKOB.  llUTOreHETHYECKHE  OCHOBBI  JUIMOPHIHOTO  CKpEIIHBAHHSL
AHanusupyrollee cKpelyBanue. Vconp30Banme aHaIH3UPYIOIEro CKpeIIUBaHHs
JUISL OIIpEJIEJICHUs] TeHOTHUIIa OCOOH. |

CuerieHHOE  HacieJOBaHHE npuszHakoB. Pabora T. Moprasa mno
CLCTIJIEHHOMY Haclle/JOBaHHUIO IeHOB. Hapylenue cliemnieHus reHoB B pe3ysbTaTe
KPOCCHHIOBepa.

XpOMOCOMHas TEOPHsI HACNIEACTBEHHOCTH. | eHeTHYecKue KapThl.



Jist u3ydenust Guojiornu Ha 6a30BoM YPOBHE cpefiHero obuero o6pazoBaHus

OTBOIUTCS 68 vacoB: B 10 knacce — 34 yaca (1 yac B Henemo), R 11 kmacce — 34
daca (1 gac B Hezemo).



Oouosoruueckas cuctemay, «Cucrema M MHOroodpasue OpraHM4ecKoro Mupay,
«IBOJTIOLMS KUBOU TPUPOJIBD, « IKOCHCTEMBI ¥ MPUCYIIHE UM 3aKOHOMEPHOCTH.

[lenp w3yueHuss ydeOHoro mpenamera «buosnorus» Ha 06a30BOM ypOBHE —
OBJIaJiIcHHEe  OOYYAaIOIIMMHCS 3HAHMSAMH O  CTPYKTYpHO-(DYHKIHOHAJIBHOU
OpraHM3allMd JKUBBIX CHCTEM pa3HOro paHra © [pUOOpeTeHue YMEHUH
WCITOJI30BaTh OTH 3HAHUS JUJIS IPaAMOTHBIX JEWCTBHM B OTHOIUEHHUH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3TUIHBIX XKU3HEHHBIX ITPOOIIEM.

JlocTi)keHHe Lelu u3ydeHu:A ydeOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00ecrieunBaeTcs peleHueM ClIeYIOIMX 3a1ay:

OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBl 3HAHUM O OMONOTMYECKUX TEOpHsX,
YYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, T'MIIOTe3axX, MpaBUiax, CIyXKalluX OCHOBOU
Uisi pOPMUPOBAHUS TPEJCTABICBHI O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O
METOIaX HAay4HOI'O TMO3HaHUS, CTPOCHWH, MHOI000pa3uu U OCOOEHHOCTSX JKUBBIX
CHCTEM Pa3HOTO YPOBHSI OpPraHW3allMK, BBIJIAXOIINXCSI OTKPBITUSX U COBPEMEHHBIX
KCCJIEJIOBAHUSX B OMOJIOTHH; v

GopMHupoBaHKHE y OOYYAIONIMXCS TMO3HABATENBHBIX, HHTEJUICKTYyaJIbHBIX U
TBOPYECKHX CIIOCOOHOCTEN B MpolLecce aHajlu3a JAaHHBIX O IyTSAX Pa3BUTHUS B
OHOJIOTHH HAyYHBIX B3IJISAOB, MIEH U TMOIXOJOB K HM3YyUYEHHIO XKUBBIX CUCTEM
pa3HOro YpOBHSI OpraHU3alluu;

CTaHOBJICHUE Yy o6yqa101uHXCﬂ ofmieit KynbTypbl, (YHKIHOHAIBHOMN
I'PaMOTHOCTH, Pa3BUTHE YMEHHI OOBSCHSITH U OLICHUBATH SBJIEHUS OKPYIXKAIOILEro
MHpa JKUBOW MpPHPOABl HAa OCHOBAaHUU QHaHm‘/i U OIbITa, MOJYYEHHBIX IpHU
U3y4YeHUH OUOJIOTHH; .

dbopMupoBaHHE y OOYYarOLIUMXCS YMEHHH WUIIOCTpUPOBAaTh 3HAYEHUE
OMOJIOTHYECKUX 3HAHUW B TPAKTUYECKOW JEsATEIbHOCTH 4YelOBEKa, Pa3BUTHUHU
COBPEMEHHBIX MEJHUIIMHCKUX TEXHOTOTUMA U arpo6HOTEeXHOIOTHi;

BOCITUTaHMe YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHHS YeTOBEKOM JKHMBOM
PUPO/IbI, HEOOXOAUMOCTH OEPEIKHOTO OTHOILEHHS K HEid, COOJIFOACHHS ITHIECKUX
HOPM IpH MPOBEJIeHUU OUOJIOrHYeCKUX UCCIEN0BaHUI;

OCO3HaHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHUW JUIsl IOBBIIIEHUS YpPOBHS
9KOJIOTHYECKOM KYJIbTYpBI, JIs1 (HOPMHPOBAHUS HAYyIHOI'O MUPOBO33PEHHUS;

IpUMeHeHUe TPUOOPETEHHBIX 3HAHUN U YMEHUN B MTOBCEITHEBHOW JKU3HM IS
OLIEHKH TOCJIEJICTBUM CBOEW JIESITEJIBHOCTH 10 OTHOLIEHUIO K OKPYXarolleu cpee,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHHME U COONIOJEHHE Mep MNPODUIAKTUKH
3a00JieBaHU . |

B cucreme cpemHero obuiero obOpa3zoBanusi «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SBISETCS 0053aTeIbHHIM Y4YeOHBIM MPEIMETOM, BXOMASIIKAM B
COCTaB IpeIMeTHOM o6nacTu «EcTecTBEeHHO-HayYHbIE IPEIMETEI».



['enetrka nosa. XpoMOCOMHOE ompeneneHne moja. AyTOCOMBI U TIOJIOBBIE
XpoMOcoMbl. ['oMorameTrHble W rereporaMeTHble oOpraHu3Mmbl. HacnemoBanue
MPU3HAKOB, CLIETIJIEHHBIX C TTOJIOM.

N3meHunBOCTh. BUIbI H3MEHYUBOCTH: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpemsl B HEHACNEJNCTBEHHOM  W3MEHYHBOCTH. XapakTepucTruka
MOU(pUKAIIMOHHON N3MEHYMBOCTH. BapuallMOHHbIH psAl ¥ BApHALIMOHHAS KPHBAsL.
Hopma peakuuu npusHaka. KoyivuecTBeHHble W KayeCTBEHHBbIE NPH3HAKA U HMX
HopMa peakuuu. CBolicTBa MOAU(MUKALMOHHON H3MEHIYHUBOCTH.

HacnencrBenHasi, Wid T'€HOTHIIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHAS
U3MEHYUBOCTh. Meiio3 M TOJIOBOM IIpollecC — OCHOBA KOMOMHATHBHOM
U3MEHUYMBOCTU. MyTalnroHHas u3MeHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIe,
XpPOMOCOMHBIE, FeHOMHBbIe. YacToTa U npuyuHBI MyTaluid. MyTareHHble (aKTOpPHI.
3aKOH rOMOJIOTMUECKHX PSIIOB B HAceACTBeHHOM nu3MeHunBoctd H. Y. Basunosa.

BHesinepHasi Hac/ie ICTBEHHOCTh U H3MEHYHUBOCTb.

I'enetuka yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIBI T'€HETHUKHU
YeJI0BeKa: reHeaJoTMuYeCK i, OJTM3HEIOBbIM, [IMTOT€HETHYECKUH, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-TeHEe THYECKHU. CoBpemMeHnHOe omnpeneeHue reHOTHIIA:
IIOJTHOT€HOMHO€ CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCJE C ITOMOUIBIO
[ML{P-ananu3a. HacnencTtBeHHble 3a00JIeBaHUS YeJIOBEKa: IE€HHbIE OOJIE3HH,
OOJIe3HM C HaCJIEeICTBEHHOW MNPeapacloioKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckue u reHepartuBHble MyTauud. CTBOJIOBBIE KIETKH. [IpHHITUMIBI
3I0pOBOro 00pa3a KM3HU, TUArHOCTUKH, TPOPUITAKTUKH U JICYEHUSI TeHETHUECKUX
Oone3Heil. MenuKo-reHETHYECKOe KOHCYJIbTHPOBaHHWE. 3HAYEHHE MEIUIIMHCKOM
IFE€HEeTUKU B IPEJOTBPALLICHUH U JICYCHUN TeHEeTUUECKUX 3a00JIeBaHU YeIOBEKa.

JdeMoHcTpanuu:

IToprpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. M. BaBunos.

Tabmuuer u  cxembl:  «MOHOrMOpHAHOE  CKpElIMBaHUE W €ro
LUTOI€HETUYECKAss OCHOBA», «3aKOH pACLICIJICHUS M €ro IUTOreHeTHYecKas
OCHOBa», «3aKOH  4YHUCTOTBl  ramer», «JurubpunHoe  CKpelIMBaHHUE,
«lluTonoruyeckne  OCHOBBI ~ JUIMOPUIHOTO  CKpelIuBaHHs»,  «Meio3»,
«B3aumozeiictBue aienbHBIX TeHOB», «l eHeTHYeckue KapThl pPaCTEeHHI,
JKMBOTHBIX U uesioBekay, «['eHernka monay, «3aKOHOMEpPHOCTH HACJIE€IOBAHMS,
CLEIUIEHHOr0 ¢ mojioMm», «KapuoTumel 4YelloBeKa M JKHBOTHEIX», «Buabl
U3MEHYUBOCTHY, «MoaudukaronHass HU3MEHYUBOCTH», «HacnemoBanue pesyc-
¢bakropar, «I'eHeTrKa rpymnm KpoBmy, «MyTauHOHHa;[ HW3MEHYUBOCTHY.

ObopynoBaHue: Mojenu-anIuiukanua «MOHOTHOPUIHOE CKpeIrBaHHEY,
«Henonnoe nomunupoBanue», «JuruOpumgHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHKPOCKOI W MHKponpenapar «Jlpozoduna» (HOpMa, MyTaiuu
(OpMBI KPBUIBEEB M OKPACKH Telia), repbapuii «['0pox moceBHOH.

JlabopaTopHble H NpakTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOIO M
JMIMOPHIHOTO CKPEIUBAHUS Y APO30(MIIBI Ha TOTOBBIX MHKPOIIPENAPaTaX».

JIabopartopHast paGora Ne 6. «/3yuenne MOIUDUKALMOHHON U3MEHYHBOCTH,
IIOCTPOEHHE BapUALlMOHHOI'O psiJia U BApUAIIHOHHOM KPHUBOM».

JlaboparopHas pabota Ne 7. « AHaiu3 MyTanuii y Ipo30(QHIEl Ha TOTOBBIX
MUKpoOIpenaparax».

[IpakTueckas pabora Ne 2. «CocraBieHHWe W aHaIM3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cenexuusi oprann3mMoB. OCHOBbI GHOTEXHOJIOTHH.

Cenexuys Kak Hayka W Impolecc. 3apoXIeHHE CEJEKIMH M JOMECTUKALMS.
Yuenne H. M. BaBunmoBa o0 LeHTpaXx MPOUCXOXKAEHUS M MHOrooOpasus
KyJIbTYPHBIX pacTeHHi. L[EeHTphI MPOUCXOXIEHUs NOMAIIHHX XUBOTHBIX. COpT,
1I0poJia, IITaMM. ’

CoBpeMeHHBIE METO/IBI CeJeKIMU. MacCoBbIi ¥ MHIAMBUIAYAIbHBIN 0TOOpPHI B
CEJIEKLIMKA pacTeHMM M KUBOTHBIX. OleHKa sKcrephepa. bBIW3KOpOACTBEHHOE
CKpeliuBaHue — UHOpuAuHr. Ywucras suHusA. CKpellMBaHUE YHCTBIX JIAHUMA.
I'ereposuc, wnm rubpuaHas cuna. HepoacTBeHHOE CKpellMBaHHE — ayTOPHJIMHT.
Otnanénnas rubpuamzanuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes W
IOJIyYeHHE TOJUIUIOUIOB. JIOCTHMIKEHHUSI CeJNIeKIMd PacTeHHM, J>XMBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpaciib NPOHU3BOIACTBA. | €HHAs WHXEHEpHs. DTarbl
cosganust pexomOuHantHOM JIHK u TpaHcreHHBIX OpranusmMoB. KiertouHas
uKkeHepusi. Kierounsle KyapTypbl. MUKPOKJIOHAIBHOE Pa3MHOXKEHHE PaCTEHHIA.
KJIOHMpOBaHHE  BBICOKOTIPOMYKTHBHBIX ~CENbCKOXO3SHCTBEHHBIX ~OpPIaHH3MOB.

DKOJIOTHYECKHE U ATUYECKHE pOOJIEMEL. I'MO -  reHeTHYecku
MOAU(PUIUPOBAHHBIE OPTraHU3MEI.
JleMoHCcTpanuu:

Ioptpersr: H. M. Basunos, U. B. Muuypun, I'. . Kaprneuyenko, M. @.
HMBanHos.. '

Tabmunpr u cxembl: kapra «LIeHTPBI TPOUCXOXIEHHS W MHOTOOGPa3Hs
KyJIbTYPHBIX pacTeHui», «llopoasl qoMamHux XKUBOTHBIX», «CopTa KyJbTYpHBIX
pactenuit», «OtnanénHas rudpunauzanus», «Pabotsr akagemuka M. ®@. isaHoBay,
«I[lomumnonnus», «OOBEKTHI OuoTexHONOTUWY, «KIileTOYHBIE KYJABTYPHI |
KJIOHMpOBaHKe», «KoHCTpynpoBaHue U IepeHOC TeHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUIOJJOB U KOPHEIUIONOB AUKUX (OPM U KYJILTYPHBIX
COpPTOB pacTeHMH, repdbapuit «CenbCcKoX031iCTBEHHBIE PACTEHHUM.



JlabopaTopHble H NpakTHYeCKHE paboThI:

Okckypeusi «OCHOBHbIE METOIBI M JOCTH)KEHHS CENEeKIMH DacTeHHH u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO  CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aGOpPaTOpPHIO
arpOyHHBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JDBosnoHOHHAS GHOIOTHA.

[IpeAnochiikn BO3HUKHOBEHHUSI OSBOJIIOLMOHHONW TEOPHUH. DBOJIOLHMOHHAS
Teopus U e€ MecTo B Ouonoruu. BiusHue 3BONIONMOHHON TEOpHH Ha pa3BUTHUE
OMOJIOrMHU U PYTHX HaYK.

CsuzerensctBa 5BONIOUUH. [laj€OHTONIOrMYECKHE: IOCIENOBATENLHOCTE
TOABIICHMS] BHUAOB B MAJCOHTOJOIMYECKOH JIETOINCH, IEPEXOJHbIe (OPMEIL.
buroreorpadueckue: cxoncTBo u pasnuure dayH u GpIop MaTEpPHKOB M OCTPOBOB.

OMOpHOIOrUYeCcKHe: CXOACTBA M pas3idyus SMOPHOHOB pa3sHBIX BHIOB
MO3BOHOYHBIX. (CpaBHHUTENbHO-aHATOMUYECKHE: T'OMOJIOTHYHBIE, AHAJIOTMYHBIE,
PYJMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OHOXUMHUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX MeTa0OJIMYECKMX TNyTed y Bcex
OpraHU3MOB.

OBomonuonHass Teopusi Y. JlapBuna. IIpeAnochUIKM BO3HHUKHOBEHHS
JapBUHU3MA. JIBHXKylMe CHUIBI 3BONIONMU BHUAOB 1O JlapBuHy (U36BITOUHOE
PasMHOXXEHHE NpU OrPAaHUYEHHOCTH PECYPCOB, HEONpeaeaéHHas W3MEHYHUBOCTH,
6opsba 3a cymecTBOBaHKe, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosroru (CTD) 1 e OCHOBHBIE TTOJIOKEHMS.

Mukpossomronus. [Tomysiiust Kak eIMHALA BUA U SBOJIIOLHH.

JBrxyipe cuibl (hakTopel) SBOMIOLMK BUAOB B MpHpoje. MyTallHOHHBINH
Mpolecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. IIOMyssiOHHbIE BOMHBI M Apeiid
reHoB. M3onsanus u murpanus.

EcTectBeHHbIll  0TOOp — HanpaBsommii  (paktop sBomonmu. PopMsl
€CTECTBEHHOT'0 0TOOpA.

[IpucnocobneHHOCTs  OpPraHU3MOB KaK pe3yJbTaT 3BOMONHH. IIpuMepsl
IPUCTIOCOOJIEHUH Yy OpraHu3MOB. ApoMOp(hO3BI M HIMOaAAIITALIHH.

Bun  u  BupooGpazoanme. Kpurepun Buma. OcHOBHBIE  (OPMBI
BHI000pa30BaHMsI: reorpapuueckoe, 3K0JI0rHYecKoe.

Maxkpossomouusi.  @OpMBI  IBOMIOLMH:  (UIETHYECKas, MBEpreHTHasl,
KOHBEpreHTHasl, napauienabHas. HeoOpaTHMOCTE 3BOTIOHH.

IIporcxoxenre OT HecrenuaIH3HPOBaHHBIX MpenKoB. IIporpeccupyromast
crienuanu3anys. AnanTUBHAS paaraliysl.

JAeMoHceTpanum:



IMoprpetsr: K. Jlunneu, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K.
M. Bap, 3. I'exkens, ©. Mrosiep, A. H. Cesepros.

Tabauipsl U cxeMbl: «Pa3BUTHE OpraHUYECKOr0 MUpa Ha 3eMiie», «3apOoAbIIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OGoppOBI 32
cymiecTBoBanue», «EcTecTBeHHBIH 0TOOP», «MHOroobpasue COpTOB PacTEHHUI,
«MHoroobpasie  mopox  JKUBOTHBIX»,  «llomymsmum»,  «MyranuonHas
U3MEHUUBOCTEY, «Apomopdossl», «amoamanramum», «OOLas AereHepanus»,
«JIBmxymue cuiabl sBosonuny, «Kapra-cxema Mapmipyra IyteniectBust Y.
JlapBuna», «boprba 3a cymiectBoBaHHE», «IIpHCIIOCOOIEHHOCTE OPraHU3MOBY,
«['eorpaduueckoe BHI000pa3oBaHme, « IKOJIOTHIECKOE BUI000pa30BaHUEN.

O6opynoBaHue: KOJUJIEKLHsS HACEKOMBIX C Pa3jIHYHBIMH THIIAMH OKPACKH,
HaboOp IUIOJOB U ceMsiH, KoJuteKiusi «[Ipumepbl 3alUTHBIX NPUCIOCOONIECHHUA Y
YKUBOTHBIX», MoJelb «OCHOBHBIE HANPABICHHS HBOJIIOLUNY, 00BbEMHAs MOJENb
«CTtpoeHue rojloBHOr0 MO3ra MO3BOHOYHBIX».

buoreorpadgudeckass kapra Mupa, KouleKuusd «DOpMBI COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX M pacTeHui», monenb anrmnukanus «llepexpéct
XpOMOCOM», BIIaXHble mpernaparbl «Pa3Butue Hacekomoro», «Pa3BurHe
JSTYIIKHY, MUKporpernapaT «/lpo3odunay (Hopma, MyTanud (OpMBI KpPBIIBEB H
OKpACKH Tela).

JlaGopaTopHbie H NpaKTHYeCKHEe paboThbI:

JlaGopatopHasi padora Ne 1. «CpaBHeHHE BHUIOB IO MOP(OIOTrHYECKOMY
KPUTEPHUION.

JlaGopatopHas padora Ne 2. «OnucaHue npucrioco0JIeHHOCTA OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BHTHE )KU3HH Ha 3emJie.

JloHay4yHble NpeACTaBICHUS O | 3apoxaeHuu d>ku3HU. HayuHble rumnoressl
BO3HMKHOBEHHUSl JKM3HM Ha 3Jemye: aOuWOreHe3 M MaHCHEpMHUs. XUMUYECKas
9BOJIOLMS. AOMOreHHBI CHUHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHMYECKHX.
DKCIepuMeHTaIbHOE TIOATBEPXKIeHUE XUMUYECKOU 3BOIIONMU. HavanbHble 3Tansl
ouosoruueckoit sBosroruu. ['unoreza PHK-Mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE NPOTOKJIETKH. llepBble KIETKM M HX 3BOJIOLHUS.
®opMHUpPOBaHUE OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xxu3Hu Ha 3emiie 1o 3pam U nepuonaMm. Karapxeit. Apxeiickas u
nporepo3oiickass 3pel. [lameo3oiickas 3pa U €€ mnepuonabl: KeMOpUHCKHUIA,
OPAOBUKCKHH, CUITyPUHACKUHN, TEBOHCKHUI, KAMEHHOYTOJIbHBIM, [IEPMCKUH.

Me3so3otickas 3pa 1 €€ nepuosl: TPUACOBBIN, IOPCKUH, METOBOM.

KaifHo30lickasi 3pa ® €€ TepHuojIbl: [aJleOTeHOBbI, HEOIre€HOBBIMH,
AHTPOIOT€HOBBIM.



XapaKTepuCTHKa KIMMATa U TeOJIOTUYECKHMX MporeccoB. OCHOBHbIC JTaIlbI
SBOJIFOIIMM PACTUTENIBHOTO W JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUi u
*UBOTHEIX. [TosiBJIeHHE, paciiBeT U BBIMUPAHKE TPYIII )KUBBIX OPraHU3MOB.

CucTemMa OpraHMYECKOro MHpa Kak OTpaxeHHe 5BONMOLUH. OCHOBHBIE
CHCTEeMaTHYeCKUe IPYIIbl OPraHU3MOB.

DBOIOLMS YeJ0oBeKa. AHTPOITOJIOTHS KaK Hayka. Pa3BuTue npencraBieHui o
MPOMCXOXKIEHNH YelloBeka. MeTonpl HW3ydeHus aHTpornoreHesa. CxoacTBa u
pas3iyus YeaoBeKa v KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHHE YeTOBeKa.

JlBmxymue — cuisl  (dakropbl) — aHTpomoreHesa.  HacnmepcTBeHHas
U3MEHYMBOCTh M  €CTeCTBeHHbIM oT0op. OOIiecTBeHHbI 00pa3 KHU3HH,
HU3TrOTOBJIEHUE OPYAUN TPY/la, MBILLICHUE, PEYb.

OCHOBHBIE CTaJM¥ ¥ BETBH 3BOJIIOIMH YeJOBEKa: aBCTPAJIONUTEKH, YenoBek
yMmenbiid, UYenoBek npsiMoxomsaiuii, YenoBek HeaHAepTanbCKui, Yenmosek
pasyMmHbIiA. Haxo[k¥ HCKOMaeMbIX OCTaTKOB, BpeMs CyINECTBOBaHHs, 00JacTh
pacrpocTpaHeHus, 00bEM T'OJIOBHOTO MO3ra, 00pa3 XU3HH, OpYAus.

Yenoseueckne packl. OcHOBHBle  OosiblIMe  pachl:  €BPOIEOUIHAsS
(eBpasuiickasi),  Herpo-aBCTpajiougHas  (9KBaTOpHajbHas),  MOHIOJIOUIHAS
(asmarcko-aMepukaHckas).  UepTsl  IPUCIIOCOOJNCHHOCTH  NpENCTaBHTENEH
YeJI0BEYECKHX pac K YCJIIOBHSIM CYIIeCTBOBaHUs. ENMHCTBO 4eoBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanum: .

[Moprpersr: ®. Pemu, JI. TMactep, A. Y. Onapun, C. Mumnep, I'. 10pu, Y.
JlapBuH.

Tabnuubl 1 cxembl: «Bo3HukHoBenue CojiHeYHOH cucTeMbD», «Pa3Butue
opranudeckoro Mupa», «PactutenbHas KieTka», <«OKMBOTHas  KJIETKa»,
«IIpokapuoTrueckass kietka», «CoBpeMeHHass CHUCTEMa OPraHU4YeCKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YepPT CTPOCHMS YelloOBeKa U 4Yel0BEKOOOPasHBIX
00e3psH», «OCHOBHBIE MeCTa TNaJeOHTOJIOTMYECKUX  HAXOJOK  IIPEIKOB
COBPEMEHHOTO 4eJioBeKa», «JlpeBHeimme moau», «JpeBHue moxam», «llepBeie
COBpEMEHHBbIE IO, «HenoBeueckue pacs».

O6opynoBanue: Mymspku — «[Ipoucxoxnenwe — yenoBeka»  (OIOCTEI
ABCTpAJIONMTEKA, MUTEKAHTPOMA, HeaHAepPTaTblld, KPOMAaHBOHIA), CIENKH WM
U300pa)KeHUsT KaMEeHHBIX OpYyJAHWi IepBOOBITHOTO YenoBeKa (KaMHHU-YOIIIEpEI,
pyOmia, ckpebia), TeoXpoHOJOrudyeckas Tabnuua, Koyekuus «PopMEl
COXPaHHOCTH MCKOIAeMbIX )KUBOTHBIX U PACTCHUNY.

JlaGopaTopHble H NpaKTHYEeCKHe PadoThbI:

[TpakTrueckas padora Ne 1. «M3ydyeHune HCKONAeMBbIX OCTATKOB PAaCTEHHH H
YKUBOTHBIX B KOJUIEKLIHASIX.



DKCKypcust «DBOJIOLUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIM WK KpaeBeJuecKuil My3ei).

Tema 3. Opranu3mbl U OKpY:Kaomas cpeaa.

DKoJIorHs Kak HayKa. 3aauyi U pa3zfelibl 9KOJOruu. MeToibl 3KOJOTHYECKUX
UCCIe0BaHUN. DKOJIOTHYECKOe MUPOBO33PEHHE COBPEMEHHOTIO Y€JI0BEKA.

Cpenpl oOuTaHMSI OPraHMW3MOB: BOJHAs, HA3€MHO-BO3MYIIHas, MOYBEHHas,
BHYTPUOpPraHU3MEHHas.

Dkonorudeckue (axropsl. Kiaccudukamms 3KOIOTHYECKHX (AKTOPOB:
abuoTuyeckre, OMOTHYECKME W aHTPONMOIeHHblE. JIeMCTBHE OKOJOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbuoTtryeckre (haKkTopbl: CBET, TEMIEPaTypa, BIAXHOCTb. DOTONEPHOIU3M.
[Ipucrnioco6ieHnsl  OPraHMW3MOB K JIGHCTBUIO ~ aOMOTHYECKMX  (DaKTOpOB.
buonoruvyeckne puTmsl. _

buornueckre  daxkropel.  Buasl  OHOTHYECKMX  B3aMMOJIECUCTBHM:
KOHKYPEHI[Hs, XHIHHIEeCTBO, CUMON03 U ero ¢opmel. Ilapasutusm, koonepanus,
MyTyaju3M, KOMMEHCalIH3M (KBapTHPaHCTBO, HAaxJEOHMYECTBO). AMEHCAIIU3M,
HelTpanu3M. 3HaueHHe OWOTUYECKMX B3aMMOIEWCTBHM Ui CYIIECTBOBAHHUS
OpPraHKW3MOB B ITPHPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTHKU momyssinuu. (OCHOBHBIE —IOKa3aTelln
TMOITYJISILIMU: YUCIEHHOCTh, IUIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTh, HPHUPOCT,
Murpanus. J[aHaMuKa 9UCIEHHOCTH MOIYJISIAA U e€ PeryJIsus.

JlemoHcTpanuu:

[Toptpetsi: A. ['ym60mpaT, K. ®@. Pynbe, O. I'ekkens.

Ta6nuuel u cxemsl: kapra «IIpupoaHbie 30HBI 3eman», «Cpensl oOUTaHUS
opranusmoBy, «®ortonepuogusm», «llomymsanum», «3aKOHOMEPHOCTH pOCTa
YHCIIEHHOCTH TOIYJISIUYA UHPY30pUH-Typenbkm», «[Iummessie nenm».

JlaGopaTopHble H NpaKTHYECKHe paboThI:

JIa6oparophas pabora Ne 3. «Mopdosioruueckue 0COOEHHOCTH pacTeHUH U3
pPa3HBIX MECT OOUTaAHUS».

JlaGopatopHast padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas pabota Ne 2. «[loacy€Tr miI0THOCTH MOMYJISUUNA pa3HBIX BUIOB
pacTeHun».

Tema 4. Coob1iecTBa U 3K0JIOTHYeCKHEe CHCTEMBI.

Coo01iecTBO OpranuzMoB — OuoreHo3. CTpykTyphl OHOLIEHO3a: BUIOBas,
IPOCTPAaHCTBEHHAs, Tpoduueckas (nuuieBas). Buipl-moMuHaHTE. CBS3M B
OuoleHo3e.

DKoNoruueckue CcucreMbl (dKocucTeMbl). [loHstHe 00 3Kocucteme u
ouoreornieHoze. @OyHKIMOHAJIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: IPOIYLEHTHI,



KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B OKOCHCTEME.
Tpoduyeckne (mUIIEeBbIE) YpPOBHU dKocucTeMbl. [IuMimeBple 1enu u  CETH.
OCHOBHBIE I10Ka3aTelX DSKOCHCTEMBI: OWoMacca, MPOAYKIHA. OKOJOIMYECKUe
NUpaMUIBl: IPOAYKIWH, YHCICHHOCTH, Ouomaccel. CBOMCTBA DKOCHUCTEM:
YCTOMUYMBOCTB, caMoperysiius, passutue. Cykueccus.

[TpupoaHble SKOCUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCHCTEMA XBOMHOIO
WM [IAPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOreHHbIE  3KOCHCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHUCTEMBI.
Buosoruyeckoe U X03UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobOpasue -kak (akrop ycroiuuBocTd sKocucreM. CoxpaHeHHe
OHMOJIOTHYECKOro pa3HooOpa3us Ha 3emiie.

Yuenue B. W. Bepuaackoro o 6uocdepe. ['panuipl, coctaB U CTpyKTypa
ouochepnl. JXKupoe BemectBo u ero Qynkuuu. OcoOeHHOCTH OHOCheEpsl Kak
rinobajabHON DKOCHCTEMBI. J[MHaAMUYeckoe paBHOBecHe M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThsl BELIECTB ¥ OMOT€OXMMHUYECKUE LUKl JIEMEHTOB (yIIepoa,
a307a). 30HAIBHOCTS 6GuoChepsl. OCHOBHBIE GHOMBI CYIIIH.

YenoseuecTBO B OMocdepe 3eMin. AHTPOIIOTeHHBIE U3MEHEeHUsl B Ouocdepe.
['1o6anbHBIE SKOJIOTUYECKHE TPOOIIEMBI.

CocyiecTBoBaHHe IIPHPOIBI U YeJIOBEYEeCTBa. CoxpaHeHune
Ouopa3zHOOOpa3usi Kak OCHOBa yCTOMUMBOCTH Ouocdepsl. OcHOBa pallMOHAILHOIO
yIpaBieHHs] TMPUPOAHBIMH pecypcaMH M HX HcIoib3oBaHue. JlocTrxkeHus
OMOJIOTHH U OXpaHa MPUPOJIBI.

JdeMmoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Ta6aurper u cxemsl: «[lumieBbie nenmu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llemu nuTaHUsA», «IKOJOTHYECKas INHMPaMHUIA»,
«buochepa u denoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOiHOro jeca», «bwuorneHo3 Bomoéma», «ArpoueHos», «lIpuMepHsbie
aHTPOIIOT€HHbIE  BO3JEWCTBHS Ha  TpHUpoAy», «BaxHelline HMCTOYHUKU
3arpsi3HEHHs] BO3MlyXa W I'PYHTOBBIX BOX», «[louBa — Ba)kHeMHIIasi COCTaBISIOILAS
ounochepsr», «DakTopsl Aerpaganuu mouBy, «llapHukoBeIl 3hdexT», «DaKTOphI
paJiMOaKTUBHOTO 3arpsi3HeHus Ouochepw», «OOmas crpykrypa Ouocdeps»,
«Pacmipoctpanenue Jku3HM B Ouocdepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», « KpyroBopor a3ora B Ipupoe».

O6opynoBanue: Mojenb-anmuiukanus «TUnudHble OUOIEHO3bD», repbapui
«PacTuTtenbHBIE COOOIIECTBA», KOJUIEKIUU «brolieHo3», «BpenuTenu BaXXHEHIINX
CENIbCKOXO3SIMCTBEHHBIX ~KYJNBTYp», TepOapuu W KOJUIEKIMM pPAcTeHUH H
’KMBOTHBIX, MPUHAUIEKAIIME K PAa3HBIM JKOJOTMYECKHM TIpYIaM OIHOTO BHIA,



Kpacnass kuura Poccuiickoii @enepanuu, H300pakeHHs OXPaHSEMBIX BHIIOB
pacTeHU U )XUBOTHBIX.



[UJIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOITPAMMBI  TIO
BUOJIOTUM HA BA30OBOM VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30BAHM

Cormacao ®I'OC COO, ycTaHaBIMBalOTCS TpeOOBaHMA K pe3yibTaTaM
OCBOGHHS OOYYalOIMMHUCSA IPOIpaMM  cpefHero ofmero o0pa3oBaHWS:
JIMYHOCTHBIM, METaNpPeIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTpyKType JMYHOCTHBIX pe3yJIbTaTOB OCBOEHHMsS IpeaMeTa «buomorus»
BBIZIEJIEHBI CJIEYIOI[ME COCTABISIOLINE: OCO3HAHUE O0YYaroIMMHCS POCCUACKON
IpaXkIaHCKON UJAEHTHYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH
M CaMOONpeNeNeHUI0, Hajlu4yre MOTHUBAMM K OOydeHHIo  OuoJoruy,
LeJIeHaNIPaBJIeHHOe pa3BUTHE BHYTPEHHUX YOEXKICHHMH JMYHOCTH Ha OCHOBE
KJTIOUEBBIX IIEHHOCTEH M HCTOPUYECKHUX TPaTUIMid pa3BUTUS OHOJOrHYECKOrO
3HAHHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCs PyKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, IIPUCYIIUMH CHCTEME
OMOJIOTHYECKOTO0 00pa3oBaHUs, HaJIM4Me OKOJOTMYECKOro IPaBOCO3HAHUSA,
CIIOCOOHOCTH CTABHUTh IEJIH U CTPOUTDH )KM3HEHHBIE IIIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUs IpeaMera «bHoorus» AOCTUralOTCs B
€IUHCTBE Y4YeOHOM M BOCIHUTATEIBHON [JeATENbHOCTH B COOTBETCTBHHM C
TPaJUIIHOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUIECKHUMH M TyXOBHO-
HPABCTBEHHBIMH LEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MpaBUIIaMH M HOPMaMH
IIOBEJIEHHsS W CIIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHHS, CaMOBOCIHMTAHUS U
CaMOpa3BUTHsS, pAa3BUTUS BHYTPEHHEW IO3UIMU JIMYHOCTH, IIATPUOTHU3MA,
yBaXEHHMsI K 3aKOHY M [PaBOIOPSAKY, YeJIOBEKY TPyZAa U CTapuieMy MOKOJIEHHIO,
B3aMMHOI0 YyBaXK€HHUsS, OEpeXHOro OTHOLIEHMsS K KyJIbTYPHOMY HAcCJIEIUul0 H
TpaJUIMsIM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon ®Denepaiuu, Mpupone M
OKpYXKarollel cpene.

JINYHOCTHBIE pe3yJIbTaThl OCBOeHHS YyuyeOHoro mpeamera «buomorus»
JIOJKHBI OTPa)kaTh TOTOBHOCTH M CIIOCOOHOCTH 00y4aroIuXcsl pyKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEH TO3HUIHEeH JIUYHOCTH, CHUCTEMOH ILIEHHOCTHBIX
OpUEHTAll{, T[O3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOIIMX
TPAAULMOHHBIM LIEHHOCTSM POCCHICKOIO 00IeCTBa, PACIIMPEHHE XKU3HEHHOTO
OIBITA W OIIBITA JIEATENILHOCTH B IMPOIECCe pealiu3allid OCHOBHBIX HallpaBJIECHHM
BOCITUTATEJIbHOU JESTEIbHOCTH, B TOM YUCJIE€ B YaCTH:

1) rpaxaaHCKOro BOCIHUTAHHUSA:

c(hOPMHUPOBAHHOCTH MPAXKAAHCKON MO3UIMH 00YJAOIIErocss Kak akTHBHOTO U

OTBETCTBEHHOT'O YJIEHAa POCCHIICKOT0 O0IIIeCTBa;



OCO3HAHME CBOMX KOHCTUTYLHMOHHBIX IpaB U OOS3aHHOCTEW, yBa)KCHUE
3aKOHA W [IPaBOIIOPSJIKA,

FOTOBHOCTh K COBMECTHOW TBOPYECKOM MAEATEIBHOCTH IIPH CO3JIaHUH
y4eOHBIX MPOEKTOB, PELIEHHH Y4YeOHBIX M II03HABATENIbHBIX 3a/1a4, BBITIOJIHECHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO IO3UIMIO I10 OTHOIIEHHIO K
SIBJIEHMSIM COBPEMEHHOM KU3HU U OOBACHSATH €€;

yYMEHHE YYHUTHIBATE B CBOMX JEHCTBUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJIEHCTBHUS JTIOJEH C pa3HBIMU YOeXKACHUSIMH, KyJIbTYPHBIMH LIEHHOCTSIMHU U
COIIMAJIBHBIM T10JIOKEHUEM;

rOTOBHOCTh K COTpPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBITIOJTHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M HCCIENOBATENIbCKUX 3alla4y, YBaXXUTEIbHOI'O
OTHOIIEHMS K MHEHHIO OIIMOHEHTOB IPU OOCYX/IEHUH CIIOPHBIX BOIIPOCOB
OHOJIOTUYECKOTO COAEPIKAHU;

TOTOBHOCTH K TYMaHUTApPHOU U BOJIOHTEPCKOM NESITENHHOCTH,

2) NaTPHOTHYECKOI0 BOCIIHTAHUSA :

c(hopMUPOBAHHOCTH POCCUNCKOU rpak1aHCKOU UJICHTUYHOCTH,
[IaTPHOTU3MA, yBaXXKEHUSI K CBOEMY HapoJy, 4YyBCTBA OTBETCTBEHHOCTH IIepel]
PonuHOM, TopaocTd 3a CBOM Kpad, cBoio PoauHy, CBOM $3BIK M KYJIBTYpY,
IPOIIJIOE U HACTOsIIee MHOTOHAIIMOHAJIBHOTO Hapoja Poccuw;

[IleHHOCTHOE OTHOLLEHHE K IPUPOIHOMY HACIEIHIO ¥ TIAMATHUKAM TIPUPOIEI,
JIoCTHXXeHUsIM Poccum B Hayke, HICKYCCTBE, CIIOPTEe, TEXHOJIOT X, TPY/JIE,

CITOCOOHOCTh OILIEHWBATh BKJIaJ] POCCHMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHe OHOJIOTHH, NOHMMaHWS 3HAUeHHs OHMONIOTMU B TO3HAHMH 3aKOHOB
IPUPOJIbI, B )KM3HHU YeJIOBeKa X COBPEMEHHOT0 O0IIIECTBa,

uaelHas y6eXIEHHOCTh, TOTOBHOCTh K CIIy)eHuIo M 3ammuTe OredecTsa,
OTBETCTBEHHOCTb 3a €ro Cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMS:

OCO3HaHHE TyXOBHBIX LIEHHOCTEH POCCUICKOI0 HAapo/a,

c(hOPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO IMOBEACHHUS,

CITOCOOHOCTh OIIEHHWBATh CUTYalldl0 U INPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HaHMeE JIUYHOrO BKJIa/ia B IOCTPOEHUE YCTOHYMBOro Oy 1yIIero;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEH CEMEWHOW JKHU3HM B COOTBETCTBUH C
TpaauLMsIMu Hapoaos Poccuu;

4) 3¢TeTHYeCKOro BOCIIHUTAHHUSA:

ACTETUYECKOE OTHOLICHHME K MUPY, BKIIOYAs ICTETHKY ObITa, Hay4HOrO H
TEXHUYECKOI0 TBOPUYECTBA, CIIOPTa, TPY/1a, OOIECTBEHHBIX OTHOLICHHI,



ITOHMMaHKE SMOIIMOHAIBHOTO BO3IEHCTBHUSI XXUBOM IIPUPOJIBI M €€ LIEHHOCTH,

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUOAX HCKYCCTBA, CTPEMIICHHE
IIPOSIBIISITH Ka4eCTBa TBOPYECKOW JTMUHOCTH,

5) ¢puszuyeckoro BocnUTAHUSA, GOPMHPOBAHMS KYJbTYPbl 310pPOBbSl H
IMOLHOHAIBHOI0 OJ1aronoyYus:

NOHMMAaHUWE W pealu3alus 310poBoro U Oe3omacHoro obpasa >XH3HH
(3mopoBoe  THTaHUE, COONIOJEHME TIWIMEHWYECKMX TMpaBWJI W HOPM,
cOaJaHCHPOBAHHBIM PEXHMM 3aHATHH M OTABIXa, peryjspHas (u3uiecKas
aKTUBHOCTH), OEpeXHOTo, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U NICUXUUYECKOMY 3/I0POBBIO;

[IOHMMaHHE [IEHHOCTH TMPaBWI HMHAMBHUAYAJIBHOIO M KOJUIEKTHBHOTO
6€30MacHOr0 MOBEIEHUS B CUTYAlUsIX, yTPOXKAIOLIUX 310POBBIO U KU3HHU JIFO/IEH,

OCO3HAaHME IOCJIEJCTBUIA M HEMPHUATHS BPEAHBIX NMPUBBIUEK (yMoTpeOneHus
AJIKOTOJIsl, HAPKOTUKOB, KypEHHUs);

6) TPYAOBOI0 BOCIIUTAHMS:

FOTOBHOCTB K TPY/y, OCO3HAHHE LIECHHOCTH MacTepCTBa, TPY0I00He;

TFOTOBHOCTh K AaKTHBHOW JESTETBHOCTH TEXHOJOTHYECKOH M COLMaIbHOM
HAIIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATH U CaAMOCTOSTEIHHO
BBITIOJHATH TaKylO JESITeIbHOCT;

MHTEpPEC K pasiudHbIM chepam npodeccHOHATBHOU AeATeIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIA BbIOOp Oyaymeit mnpodeccun M peanu3OBHIBATH
COOCTBEHHBIE )KU3HEHHbIE TIaHBI;

rOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHHIO ¥ CaMOOOpa30BaHHUIO Ha
MIPOTSDKEHUU BCEH KU3HY;

7) 3KOJIOrHY€eCKOro BOCIIHTAHHS:

HKOJIOTHYECKHU IlesiecooOpa3Hoe OTHOLICHHE K IIPHUPOJE KaK HCTOYHHKY
KM3HU Ha 3emJie, OCHOBE €€ CyILeCTBOBAHHUS,

MOBBIIIEHHE YPOBHS OKOJIOTUYECKOH KyJIbTYphl: INpPHOOpPETEHHE OIbITa
IUIAHHPOBAHUsI TIOCTYIIKOB W OLEHKA MX BO3MOXHBIX IIOCIEACTBHMA IS
OKpY KaloIlel cpesl;

OCO3HAHME TJI00ATBFHOrO XapakTepa KOJOIMYEeCKMX MpobjieM U IyTed HX
pelIeHus;

CIOCOOHOCTE  WCTIOJNB30BaTh TMpuoOpeTaeMble INpPU H3YUYEHUH OHOJIOTHH
3HaHWST W YMEHHsS TPU peUIeHHH TMpo0sieM, CBSA3aHHBIX C PalUOHAILHBIM
IPUPOIONONb30BaHKeM  (COONIOZIeHHe TpaBUI  IOBEINEHHMS B  INPUPOJE,
HanpaBJieHHBIX Ha COXpaHEHHWE paBHOBECHS B DJKOCHUCTEMAax, OXpaHy BHJIOB,
aKOCHCcTeM, Orocheps);



AKTUBHOE HENpUSATHE JEWCTBUN, NPUHOCIIUMX BpEd  OKpYXKaroIlleh
NPUPOJHON cpelle, YMEHHE IPOTHO3UPOBATH HEOJIAroNpHsITHBIE 3KOJOTUYECKUE
[IOCJIEICTBUS MTPEANPUHUMAEMBIX J€UCTBUN U MPEAOTBPALLATH UX;

HAJIMYME Pa3BUTOrO 3KOJOTHUECKOI0 MBIIUICHHS, SKOJOTUUYECKON KyIbTYDEI,
onbITa NEeATEIbHOCTH 9KOJIOTUYECKOU HaIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MMM B ITO3HABATENIbHOM, KOMMYHUKATHBHOM M COLMAIbHON
IPaKTHKE, TOTOBHOCTH K YYACTHIO B IIPAaKTUUECKOH IeATeNbHOCTH SKOJIOIrHYECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 MO3HAHHKSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOILIECTBEHHOM NPAaKTUKH, OCHOBAHHOIO Ha IHajore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOErO MECTa B IOJHUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOW M YMUTATENIbCKOM KyJIbTYphl KaK CpelCcTBa
B3aMMOJICHCTBUS MEXY JIOJbMU U O3HAHUSI MUPA;

NOHUMaHHWe CHelu(PUK OHONOrMM KakK HayKH, OCO3HaHHs €€ pOJIh B
(GOpPMHUPOBAHUU PAIIMOHAIBHOTO HAyYHOI'O MBIIIICHNS, CO3JaHMM IIEJI0OCTHOTO
NpEeCTaBIeHUs] 00 OKpY’XXaloleM MHUpe Kak O €JMHCTBE IPUPOJbI, YeOBeKa U
o01IecTBa, B IIO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHHH INpobieM
COXpaHEeHUs IPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMU [Jii COBPEMEHHOH LIMBHIIM3ALIWM:
ofOecrieyeHHsT HOBOTO YPOBHSI Pa3BUTHUSI MEIMILIMHBI, CO3JAHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pellaTb pecypcHble NpOOJeMBI  Pa3BUTHS
YeJI0BEeYeCTBa, MOMCKA MyTel BBIXOJAA M3 MIOOATBHBIX KOJOIMYECKUX MPOoOIeM U
obecriedyeHusi  rnepexoja K  YCTOMYMBOMY  Pa3sBUTHIO,  PalMOHAIBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYpPCOB U (POPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU; |

3aMHTEPECOBAHHOCTh B TOJIyYeHUH OHMOJOTrMYEeCKUX 3HAaHUM B LEIIX
MOBBIIIEHUsT O0IIel KYJbTYpbl, €CTECTBEHHO-HAyYHOHM TI'PaMOTHOCTH, Kak
COCTaBHO# 4acTH (YHKIIMOHAIBHON I'PaMOTHOCTH oOydarouuxcs, GopmMupyeMoin
IIPU U3yYE€HUU OUOJIOTUH;

IMOHUMAaHKE CYIIIHOCTH METOIOB MO3HAHUS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTM WCIIOJb30BaTh IOJy4yaeMble 3HAHMS U1 aHalu3a |
OGBSICHEHHUS SIBIEHHUI OKPYIKAIOIIEr0 MUPA ¥ MPOUCXOASANIUX B HEM M3MEHEHHUH,
yMeHHe JejiaTh OOOCHOBaHHBIE 3aKJIOYEHHsT Ha OCHOBE HAyudHBIX (D)aKTOB H
MMEIOIIUXCSl TaHHBIX C LEJBIO MOy Y€HH s JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIONb30BaTh OMOJIOTMUYECKHE 3HAHUS JUIs
penieHus mpooJieM B pealbHbIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOM JEeATEeIbHOCTU, T'OTOBHOCTH OCYIIECTBIISATH
NPOEKTHYIO U UCCIIEeIOBATENBCKYIO AeATeIbHOCTh MHAUBUYAIbHO U B IPYIIIIE,



FOTOBHOCTh M  CIOCOOHOCTh K  HENpepblBHOMY  OOpa3OBaHUIO U
caM000pa30BaHMIO, K aKTUBHOMY MONYYEHHIO HOBBIX 3HAHUH MO OHWOJIOTMH B
COOTBETCTBHUH C )KU3HEHHBIMH IMOTPEOHOCTAMM.

METANPEIAMETHBIE PE3YJIbTATBI

MeTanpeaMeTHBIE pe3yJIbTaThl OCBOSHHUsI ydeOHOro mpeamera «buoiorusn»
BKJIIOYAIOT: 3HAauuMble s (OPMUPOBaHHMS MHPOBO33PEHHs O0y4YarOLIUXCs
MEKIUCLIMIUIMHAPHbIE (MEXIpeaMeTHbIe) OOLIeHayYHbIe MOHATHS, OTpa)Karolue
IIEJIOCTHOCTh HAy4YyHOH KapTHHbI MHpa W CHEIU(pHUKY METOJOB IIO3HAHHUS,
HCIIOJB3YyEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPIus, sSBJICHUE, IPOLECC,
cucTeMa, Hay4yHbId (aKkT, MPUHIMI, T'MIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WCClie/JOBaHUe,  HaOMIOZeHWe, H3MEpeHHe, OKCIIePUMEHT U JPYTHX),
yYHUBEpCalbHble yueOHble JedcTBUsl (MIO3HAaBaTebHbIE, KOMMYHHKAaTHUBHBIC,

PETYJISITUBHBIE), obecrnieunBaroIIue dbopMupoBaHUE (GyHKIIMOHAIBHOU
rPaMOTHOCTM W  COLMAJbHONW KOMIIETEHIMH OOydYalomuxcs, CIOCOOHOCTh
00y4JaroIIuXcs HCITOJIb30BaTh OCBOEHHBIE MEXTUCITUTUINHAPHEIE,

MHMPOBO33pEHYECKHE 3HAHUS W  yHHUBepcajbHble y4yeOHbIe JEHCTBHS B
IIO3HABATEJILHON U COLIMAIIbHON IPAKTHKE.

MeranpeaMeTHbIE PEe3yJIbTaThl OCBOEHMS IPOrpaMMBbl CPEIHETO OOLIero
00pa3oBaHUs TOJDKHBI OTPAXKATh:

OBnanenne YHHBEpPCAJIbHbIMH y4eOHBIMH MO3HABATEJIbHbIMH
AeHCTBUSAMM:

1) 6a3oBble JJorHYecKHe AeHCTBHA:

CaMoCTOATENFHO  (OPMYJIMpOBaTh W aKTyalM3UpoBaTh  Hpobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh IIPH OCBOCHMM 3HAHMM IPUEMBI JIOTHYECKOIO MBIIIJICHUS
(aHanum3a, cuHTE3a, CpaBHEHUS, KaccudUKaIy, 00001IEeHuUs ), PACKPHIBATH CMBICIT
OMOJIOTHYECKUX TOHATUH (BBIIENATh UX XapaKTepHbIE NPHU3HAKH, YCTaHABIMBAThH
CBSI3H C IPYTUMU MOHITHSIMHU );

ONpeseNiATh LeJd JAeSITeJIbHOCTH, 3aJaBasi IapaMeTpbl M KPUTEPpUH HX
JTOCTHIKEHHS, COOTHOCHUTD Pe3yJIbTaThl AEATEIIBHOCTH C ITIOCTaBJIEHHBIMH LIEJISIMU,

UCIIONIB30BaTh OUOJOrHYECKHE TTOHATHS Uit OOBSICHEHUS (DAKTOB M SBICHUN
YKUBOM IIPUPOJIBI;

CTPOWTH JIOTUYECKUE pacCyXIeHHs (MHIYKTHBHBIE, JEAYyKTHBHBIE, IIO
AQHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B paccMaTpuBaceMbIX
SIBJIEHUSIX, (DOPMYJIMPOBAThH BBIBOIBI M 3aKJIIOYEHUS,

IIPUMEHSITh CXEMHO-MO/ICJIbHbIE cpeacTsa JUISL NpeACTaBIIEHUs
CYLIECTBEHHbIX CBsI3€dl W OTHOIICHUH B M3y4aeMbIX OMONOrMYECKUX OOBEKTaxX, a



TaK)Ke  MPOTHBOPEYMH  pPa3sHOrO  poOJa,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH pelleHHs] NpoOieMbl ¢ y4€TOM aHallM3a MMEIOIIUXCS
MaTepUabHbIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B €SI TEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUMN JEATEIBHOCTH,

KOOPJMHUPOBATh W  BBIIOJHATH pabOTy B  YCIOBUSAX  PealbHOTO,
BHPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJIEHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHHAE MTPU PEIIeHUH )KU3HEHHBIX IIPO0IeM.

2) 6a3oBble HcC/Ie10BaTeIbCKHE 1eHCTBUA:

BJIa/IeTh HAaBBIKAMK Y4eOHO-HCCIIE0BATEIBCKOM U IIPOEKTHOM JesITENBHOCTH,
HaBbIKAMHM  pas3pelleHuss NpodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEJILHOMY ITOMCKY METOJIOB PEILEHHUS IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOAOB ITIO3HAHUSI;

HCIIOJIb30BaTh pa3JIMYHble BHUABl OESATEIBHOCTH II0 TIOJYyYEHHIO HOBOTO
3HaHMs, €ro HWHTEpIpeTalud, MNpeoOpa3oBaHUI0 M IPUMEHEHHIO B Y4EeOHBIX
CUTYyalUsIX, B TOM YHCJIE TIPY CO3/IaHUU Y4EOHBIX U COLUAIBHBIX IIPOEKTOB,

(GbopMHpOBaTh HAYYHBIM THIT MBILIUIEHUS, BIaJeTh HAYYHOH TEPMHUHOJIOTHEN,
KJIFOYEBBIMH MTOHATUSIMUA U METOLAMHU;

cTaBuTh ¥ (OPMYJIMPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTeNIbHOM
JIeITETbHOCTH U )KM3HEHHBIX CUTYyalUsIX;

BBISBIIATh TPUYHMHHO-CIIEICTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajJad4y,
BBIJIBUraTh THIOTe3y €€ pelleHusi, HaXOIWUTh apryMEHTHl il JOKa3aTeIbCTBa
CBOHMX YTBEP)KJICHHH, 3aJaBaTh apaMeTphbl U KPUTEPUU PEILLICHHS,

aHAJIU3UPOBATh IIOJIydYeHHbIE B XOJ€ pelleHus 3aJa4yd pe3ysbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLEHKY HOBBIM CHUTYaIlHUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JIEHANPABIEHHBIA TOUCK IepeHoca CPeACTB U CIocoOO0B
JEUCTBUS B MPO(HECCUOHAIIBHYIO CPENy;

yMETh IMMEPEHOCUTh 3HAHUS B IMMO3HABATENBHYIO U NPAKTUYECKYIO 00JIacTH
KU3HEIeSI TeTbHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEMETHBIX 00nacTei;

BBIJIBUTaTh HOBBIE WJIEH, INpeularaTb OpUIMHAIbHBIE MOAXOMBl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOIyCKaIOL1e albTepHATUBHBIE PELIEHHS.

3) paGoTa ¢ nndopmanmeii:

OpPHEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX UHPOPMALMHK (TEKCTE yUeOHOro
nocobusi, Hay4HO-IIOMYJIIPHOM JiuTeparype, OWONOTMYECKUX CJIOBapsxX H
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIW3UpPOBATH



MH(OPMAIMIO Pa3IMYHBIX BUIOB U (OPM NpeCTaBIeHHUs, KPUTHYSCKU OLIEHUBATh
€& JIOCTOBEPHOCTh U HENIPOTUBOPEUNBOCTD;

(GopMyIMpPOBAThH 3aIpPOChl U NMPUMEHATH PAa3IMYHbIE METOJbI IIPU MOUCKE U
oTGope Guonoruyeckoil uHpOpMAIMH, HEOOXOUMOM IS BBINOIHEHHS y4eOHBIX
3a/1ad4;

npuoOpeTarTh OIBIT HKCIOJIb30BaHUS HHMOPMALKMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOI'Mi, COBEPIIIEHCTBOBATh KyJIbTYPY aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMYHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BHIOMpaTh  ONTUMAIbHYIO  (GOpMy  IpeACTaBJICHUS
Ouosnoruueckoil nHdGopmalwu (cxeMbl, rpaduKy, AUarpaMMsbl, TaOJIMIbI, PUCYHKH
u Jpyroe);

HCIIONB30BaTh HAy4HBIA S3bIK B KadecTBE CpeACTBa Ipu pabore ¢
ouonoruueckoil MHGOpMalMed: NPUMEHSTh XHUMUUYECKHe, (QHU3UYeCKHe H
MaTeMaTU4YecKUe 3HAKW W CHMBOJIBI, (OpMyIbl, abObpeBHaTypy, HOMEHKIATYpY,
UCIIONIB30BaTh W [peo0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPEICTBa
HaTJISITHOCTH;

BIAJeTh  HABBIKAMH  pAClO3HaBaHWs W 3allUThl  MHGDOpMAluH,
HH(MOPMAITMOHHON 0€30MacHOCTH JIMYHOCTH.

OBJiafieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH I€HCTBHSIMH:

1) oOmenue:

OCYIIECTBIIATH KOMMYHHUKALIUHM BO BceX cepax XKU3HH, aKTHBHO y4aCTBOBATh
B JIMaJore WM JUCKYCCHHM IO CYIIECTBY OoOCyXIaeMoi TeMmbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KIEHHS OTHOCHTENBHO BBINOJHEHHUs Mpe/iaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHl U COIIACOBAaHHOCTH IMO3UIMUK IPYIMX YYacCTHHUKOB
JMajiora Win JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CpEACTBAa OOILIEHHUsS, MMOHUMATH 3HAYCHUE
COLMANBHBIX 3HAKOB, INPENOCHUIOK BO3HHKHOBEHHS KOHQIMKTHBIX CHTYallWH,
yMeTh CMSIr4aTh KOH(DJIUKTHI U BECTH IIEPETOBOPHI,

BJIAJIETh PA3JIMYHBIMUA CIIOCOOAMH OOILIEHUS M B3aMMOJEWUCTBHS, NOHHUMAThH
HaMepeHHsl JPYTUX JIFOJIEH, IPOSBIATh YBOKUTENHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU (hopMe (HOopMyIUPOBATE CBOH BO3PAXKEHUS,

pPa3BEPHYTO W JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHHs C HMCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas1 AeTeIbHOCTD:

MIOHMMATh U KCIIONL30BaTh MPEUMYIlecTBa KOMaHHOW ¥ MHIMBHUIYaJbHOM
paboTHI NpK perieHnr GHOTOrUYecKoil MpobIeMbl, 000CHOBBIBATE HEOOXOUMOCTS
NpUMEHEHHMS TPYIIOBBIX (GOPM B3aMMOJEHCTBHS MPU PEIEHUH y4eOHOi 3a1a4u;

BBIOMpATh TEMATUKy M METOIbl COBMECTHBIX NEHCTBHH ¢ y4€ToM 00umx
HMHTEPECOB ¥ BO3MOXKHOCTEH KaXXIOT0O 4/IeHA KOJUICKTHBA,



OpUHUMATh LEeJId COBMECTHOM  JesTeNbHOCTH, OpraHu30BBIBATH U
KOOPAMHUPOBATH NEUCTBHUSI MO €€ JOCTUKEHMIO: COCTaBJIATh IUIaH JEeMCTBUIA,
pacnpeziesiiTh POJU C YyYETOM MHEHHH YYaCTHHKOB, OOCYXJAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KayeCTBO CBOEro0 BKJIaJa M KaXIOro yY4YaCTHHUKA KOMaHIbl B
o01uii pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE TIPOEKTHI, OLEHMBAaTh HIEU C IO3ULUU HOBU3HBI,
OpUTHMHAIBHOCTHU, TPAKTUYECKOH 3HAUUMOCTH;

OCYLIECTBJISITh [MO3UTMBHOE CTpAaTErMYecKOe I[IOBENEHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIISITE TBOPUECTBO ¥ BOOOpakeHUe, ObITh HHUIIMATUBHBIM.

OBnagenue yHuBepCaAJbHbIMH Pery/isiTABHbIMH A€l CTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKHEe 3HaHWS IS BBIABICHHS TMpoOIeM M HX
pelIeHus B )KH3HEHHBIX U YYeOHBIX CUTYaLIUSsX;

BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWK IeJieBble U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBUSAX U [MOCTYNKax IO OTHOLICHHWIO K XXUBOH IPHPOAE,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPY KAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIISITh [TO3HABATENBHYIO N€ATEIbHOCTh, BBISBIISATH
po0JIEMBI, CTaBUTh M (OPMYJIMPOBAaTh COOCTBEHHBIE 3a7auid B 00pa30oBaTEIbHOM
JESATETbHOCTH U KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITEJIbHO ~COCTaBJISATh IUIAH pEIIeHWs NpoOJieMbl ¢ y4&€TOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEAIIOUTEHUH];

JIaBaTh OILIEHKY HOBBIM CUTYaLlUsIM;

paciIupsTh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMUHBIX IPEAIIOYTCHUM;

nejaTh OCO3HAHHBIA BBIOOp, apryMeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OIIeHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCcOOCTBOBaTh (POPMUPOBAHUIO M TIPOSBICHHUIO IIUPOKOH SPYAMIUH B
pa3HBIX O00JIACTSAX 3HAHUHM, IMOCTOSHHO IIOBBIIIATH CBOWM OOpa3oBaTeNbHBIA H
KYJbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBHI B NIE€ATEIBHOCTD,
OILIeHUBATh COOTBETCTBHE Pe3yJILTATOB LIEJISIM;

BIaeTh HAaBbIKAMHM  IIO3HABAaTEJIbHOH  pediuekcuu Kak  OCO3HAHMS
COBEpIIIaeMbIX JIeHCTBUA W MBICIUTEIBHBIX IIPOLIECCOB, HX pE3yJbTaTOB U
OCHOBaHHH, MCIOJB30BaTh MPUEMBI pediekcun AJis OLEHKH CUTyalluH, BhIOOpa
BEPHOI'0 pelIeHUS;

yMETh OIIEeHUBAaTh PUCKU M CBOEBPEMEHHO NPUHUMATH pELICHHUs II0 UX
CHUIKEHUIO;



IPUHAMATh MOTHBBI W apryMEHTBl JPYI'MX IIpH aHaju3e pe3yJIbTaTOB
NEeSITEIIbHOCTH;

3) npuHsATHE ce0sl M APYIHX:

NpUHUMATH ce0sl, TOHUMAasi CBOM HEIOCTATKH M JIOCTOMHCTBA,

IPUHUMATh MOTHBBI M apryMeHThl JPYyI'MX I[P aHajlu3e pe3yJbTaToB
NEeSATEIIbHOCTH;

NpU3HABaTh CBOE IPABO U MPaBO APYT'UX Ha OLIMOKH;

pa3BHUBATh CIIOCOOHOCTH MOHMMATh MUP C TIO3HUIMH JPYTOro YejoBeka.

INPEJMETHBIE PE3YJIbTATDBI

IMpeameTHsle pe3ynbTathl ocBoeHus: nporpammsel COO mo Ouonoruu Ha
6a30BOM YpOBHE BKJIIOYAIOT crienuduueckue s ydyebHoro npeamera «buomorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI NEWCTBUM II0 OCBOEHHIO, HHTEPIPETALIMH U
npeo0pa3oBaHUIO 3HAHUM, BUIbI JESITEIBHOCTH IO IOJTYYE€HHIO HOBOIO 3HAHUS M
NPUMEHEHHUIO 3HAHHW B Pa3IMYHBIX yYEOHBIX CUTyallMsX, a TakKe B peabHbIX
KU3HEHHBIX CHTyallUsiX, CBSI3aHHBIX C Ouonorued. B mporpamMme mnpeaMeTHbIe
pe3yJbTaThl MPEICTABICHbI 110 ToiaM 00y4JeHHsl.

[TpenMeTHBIE pe3ysbTaThl OCBOSHUS ydeOHOro mpeamera «buonorus» ¢ 10
Kacce NOMKHBI OTpaXkaTh: .

c(OPMHUPOBAHHOCTH 3HAHUH O MecTe U PO OMOJOrMH B CUCTEME HAYYHOIO
3HAHUS €CTECTBEHHBIX HAayK, B ()OPMUPOBaHUU COBPEMEHHOM €CTECTBEHHO-
HAY4YHOW KapTHHBI MHpa U HAyYHOTO MHPOBO33PEHHMs, O BKIIAJE€ POCCHMCKHX H
3apyOeXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHMH, (QYHKIMOHAILHOM
I'PaMOTHOCTHU YeJIOBeKa JJIsl PeIeHMs XKU3HEHHBIX 3a/1a4,

yMEHHE pPacKpbIBaTh COJEpKaHHe OUOJOrMYECKHMX TEPMHUHOB M IIOHSTHIA:
XHW3Hb, KJIE€TKa, OpraHusM, MeTaboiu3M (0OMeH BelleCTB U IIpeBpalleHHe
SHEpPruM), roMeocTa3 (caMoperyJiilus), YPOBHEBas OpPraHu3alus XHBBIX CHCTEM,
CaMOBOCITPOU3BeIeHHE (PEMPOAYKLHUS ), HACIEACTBEHHOCTh, HK3MEHYUBOCTh, POCT U
pa3BUTHE;

yMeHHE u3JlaraTh OHOJOTHYecKue Teopud (KJIETOYHAas, XPOMOCOMHas,
MyTal[HOHHAsl, LEHTpaJbHAs JOTMa MOJeKyIspHOd Owuosorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydeHus: (0 LeHTpax MHOroodpasus H
IIPOMCXOXKIEHHUS] KyIbTypHBIX pacteHuii H. V. BaBunosa), onpenensaTs rpaHUIbl
X IPUMEHHMOCTH K )MBBIM CHCTEMaM;

yMEHHE BJIaJIETh METOJJaMU HAYYHOTO TO3HAHUS B OMOJIOrMH: HAOIIOAEHNUE U
ONKMCaHWE JKUBBIX CHUCTEM, MPOIECCOB U SIBIEHUMN, OpraHu3alus U IIPOBEICHHE
OMOJIOTUYECKOTO  JKCIIEpUMEHTa,  BBIABW)KCHHE  TUIIOTE3bl,  BBIABJICHHE
3aBUCHMOCTH MEXIy HCCIeIyeMbIMH BeIWYMHAMH, OOBSICHEHHE IIOJTy4YE€HHBIX



pe3yJbTaTOB, MCIOJIB30BAHHBIX HAYyYHBIX IIOHATUM, TEOPHHM U 3aKOHOB, YMEHHE
JieJIaTh BBIBOJIbI HA OCHOBAHMH TOJIyY€HHBIX pe3yJIbTaToB;

yMEHUE BBIJENATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK IIPOKApUOT U
3YKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpraHu3MOB, OCOOEHHOCTH
IIPOIIECCOB: OOMEeHa BEIEeCTB U NpeBpallleHHs SHEPruu B KieTKe, (OTOCUHTE3a,
TJIACTHYECKOTO M DHEPreTHYeCKOro OOMeHa, XEMOCHUHTEe3a, MHUTO3a, Meho3a,
OIUIOAOTBOPEHMS, pPa3MHOXXEHHUS, WHIUBUAYAJIBHOTO pPAa3BUTHUsS OpraHus3Ma
(oHTOTrEHE3);

yMEeHHE TIPUMEHSTh TMOJYYeHHbIe 3HAHUS JJISi OOBSCHEHHS OMOIOrMYECKHX
MIPOIIECCOB U SIBJICHUH, JUIS NPUHATUS MPAKTUYECKUX PELICHUN B IOBCEAHEBHOM
KU3HU C IeJbl0 oOecrieuyeHus: 0e30MacHOCTA CBOEro 3JI0pPOBbS U 310POBbs
OKPYKaIOIIUX JIFO/Iel, COOIOACHNSI HOPM I'PaMOTHOTO MOBEACHHUS B OKPYKarOLEeH
NPUPOIHONW cpele, MOHMMAaHWE HEOOXOJUMOCTU HCIIOIb30BAHUS JOCTHIKEHUMN
COBpPEMEHHOU Ouosioruu U OMOTEeXHONOTMH  JUIi  PalMOHAJIBHOIO
MIPUPOIOIIOIH30BAHUS;

yMEHHE pellaTh »JJeMEHTapHble TIeHeTHYeCKHue 3a7auyd Ha MOHO- U
OUTHOPHUIHOE CKpellMBaHHe, CLEIUICeHHOe HacjeloBaHUe, COCTaBIISITh CXEMBbI
MOHOTHOPHUIHOTO CKpEeLIMBaHUs IS IpeJcKa3aHus HacjleNOBaHHs MPU3HAKOB Yy
OpraHU3MOB;

yMEHHUE BBINOIHATE J1abOpaToOpHble M IpakTU4YecKue paboThl, coOI0naTh
npaBuiia pu padoTe ¢ yueOHBIM U J1a0OpaTOPHEIM 000PYI0BaHHEM;

yMeHHe KpPUTHYECKH OIEHMBaTh M HHTEPIPETHPOBaTh UHGOPMALMIO
OMOJIOTUYECKOTO COAEpI)KaHUs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS W3
pa3IUYHBIX HCTOYHUKOB (Cpe/IcTBa MacCOBOM MH(OpMAIUU, HAYYHO-IIOIMYJISpHbIE
MaTepHalibl), ATUYECKHE AacCIeKThl COBPEMEHHBIX HCCJIEeIOBaHUN B OHMOJIOIWH,
MeIuIuHe, OUOTEXHOJIOTUH;

yMeHue Cco37]aBaTh COOCTBEHHble IHCbMEHHbIe U YCTHBIE COOOILEHHS,
060011as 6MOJIOrMUecKyr0 HH(POPMALIMIO U3 HECKOJBKUX HMCTOUYHHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATHIHBIN anmnapaTr OMOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOeHHs ydeOHoro npenmera «buosorus» 6 11
KJacce NOJKHBI OTPaAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTEe M POJIM OUOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI eCTeCTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON eCTeCTBEHHO-
HAy4YHOM KapTHUHBI MUpa U HAay4YHOI'O MHPOBO33PEHHUS, O BKJIa/le POCCHHCKUX U
3apyOeXKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (QYHKIHOHAIBHOU
IPaMOTHOCTH YeJioBeKa JIJIsl pellieHus dKU3HEeHHBIX 3a/1ay;

yMEHHE paACKpBIBaTh COJAEPKAHHE OMOJOrMYECKUX TEPMHUHOB W TOHSTHIA:
BUJI, TIOMYJISLHUS, TeHOMOH], IBOJIOLKUS, ABMKYIIUE CUIIBI ((haKTOpPBI) SBONIIOLIUH,
IIPUCITOCOOJIEHHOCTh OPraHU3MOB, BHI000pa3oBaHME, DKOJIIOTHYECKHe (aKTOpPHI,



9KOCHCTEMA, IPOAYIEHTbI, KOHCYMEHTBI, PEAYLEHTHI, IEeNd MUTaHuUs,
9KOJIOrMYEecKas NupaMuia, OuoreoueHos3, 6uocdepa;

yMeHMEe H3laraTh OHOJOTMYEeCKHe TEeOpUH (dBOMIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKasi TEOpHs OSBOJIONMM), 3aKOHbI W 32KOHOMEPHOCTH
(3aponpimeBoro cxoxcrBa K. M. bapa, depeoBaHMsl IVIaBHBIX HalpaBICHUW U
myTe#t sBomormu A. H. CesepuoBa, yuenus o 6uochepe B. M. Bepnauckoro),
OIIPEIENSTh TPAHUIIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHME BJIaJIeTh METOaMU HAay4HOTO MO3HAHUS B OMOJIOTMH: HAOIIIOeHIE 1
ONMCAHUE >KUBLIX CHCTEM, IPOILIECCOB M SBJICHUN, OpraHu3alds MU NPOBEICHUE
OMOJIOTUYECKOT0  OKCIIEPUMEHTa,  BBIABW)KEHHE  TMIIOTE3bl,  BbISBIICHHE
3aBUCUMOCTH MEX/y WCCIIeyeMbIMA BEIUYUHAMH, OOBSICHEHHE IOTYyYEHHBIX
pe3yJbTAaTOB, WCIOJIb30BAHHBIX HAy4YHBIX INOHATHH, TEOpHH M 3aKOHOB, yMEHHUE
7ieN1aTh BBIBOJIBI HA OCHOBAHHH IOJyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEJSATh CYLNIECTBEHHBIE IIPU3HAKH CTPOEHHs OHMOJOrMYECKUX
OOBEKTOB: BHUIOB, IOMYJSIHA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OHMOreoLeHO30B U DJKOCHCTEM, OCOOEHHOCTH TIIPOLIECCOB:  HACJIEICTBEHHOM
M3MEHUMBOCTH, €CTECTBEHHOI0 OTOOpa, BHIOOOPa30BaHUS, MPUCIIOCOOIEHHOCTH
OpraHM3MOB, [EHCTBHUSI SKOJIOTHYECKMX (PAKTOpPOB Ha OpraHM3MBI, I€peHoca
BEIIECTB M II0TOKA DHEPrHH B OKOCHCTEMaxX, AHTPOIOI€HHBIX HW3MEHEHWM B
SKOCHCTEMAX CBOEHW MECTHOCTH, KPYroBOpOTa BEINECTB M OHMOreOXMMHYECKHX
IUKJIOB B Orocdepe;

yMEHHME MPUMEHSTH TOJyYeHHbIe 3HAHUS AJISI OOBSCHEHHs OHOJIOrMYECKHX
IIPOLIECCOB U SIBIICHUH, JJISI NPUHSITUS MPAKTUUECKHX PELICHUH B IOBCEIHEBHON
KHM3HU C LEJbl0 obecrieueHUs] 0€30MacHOCTH CBOEro 370pOBbSl M 3JI0POBbS
OKPY’KAFOIIUX JIFOJIEeH, COOJIFOIeHHsI HOPM I'PaAMOTHOI'O MOBEJIEHHS B OKPYIKaKOIIEH
NPUPOIHON cpejie, MOHUMaHHEe HEOOXOAMMOCTH HCIOJIb30BaHMs OCTHKEHUN
COBPEMEHHOM OHOJIOTUH ISl PALlMOHATIBHOTO IIPUPOIONIONIE30BaHMS;

yMEHHE pellaTh dJieMeHTapHble OHOJIOrMYecKue 3aa4H, COCTaBIIATh CXEMBI
IIepeHoca BEeIeCTB ¥ SHEPTUH B DKOCHCTeMAaXx (LIeTU MUTaHuU);

yMEHHE BBINONHATE JIabOpaTOpHBle U NpaKTHYeCcKHe paboThl, COOJIOAATH
npaBujia Mpu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000pYI0BaHUEM;

yMEHHE KPHUTHYECKH OIEHWBAaTh M HHTEPIPETHPOBAaTh HHPOPMALIUIO
OMOJIOTHUECKOrO COIEP)KaHUs, BKIIOYAIONIYI0 IICEBOHAyYHble 3HAHUS U3
Pa3InYHBIX UCTOYHUKOB (CpefCcTBa MacCoOBOW MH(OPMALUH, HAyYHO-IIOIYJIIPHEIE
Marepuaibl),  paccMaTpuBaTh  [JIOOAJbHBIE  JKOJOTHYECKHE  HpOOJIEeMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO IO3HUIIUIO;

yMEHHME CO3/JaBaTh COOCTBEHHBIE ITMCHMEHHBIE W YCTHBIE COOOILEHHS,
0000111ast 6UOJIOrMYecKyl0 MH()OPMAIUIO U3 HECKOJbKUX MCTOYHUKOB, I'PAMOTHO
HCIIOJIb30BaTh MOHATUHHBIN amnmapaT OUOJIOTHH.
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