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IHHOACHUTEJIBbHASA 3AIIMCKA

[Ipu pazpaboTke mporpamMmsbl 10 OMOJIOTHH TEOPETUUYECKYIO OCHOBY JJIS OIIPEIeICHUs
MOAXOZ0B K (hOpMUPOBaHHUIO conaepkaHUsl ydeOHOro mpeamera «bHOIOTHS» COCTaBHIIN:
koHnenryaibHbie TTosioxkeHuss @I'OC COO o B3auMo0OyCIIOBICHHOCTH TEJIeH, COJepIKaHMS,
pe3yabTaToOB 00yueHUs U TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBITYCKHHKOB, MOJIOKEHHS 00
00IIUX MENISIX U MPUHITUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPETHETO
obmero oOpaszoBanms B Poccuiickoit ®Denepanuu, a TaKXKe IOJOKEHUS O CIEIU(pUKE
Oouosornu, €€ 3HAYCHWH B IIO3HAHWM >KMBOM TMPUPOJLI U OOECICUCHUU CYIICCTBOBAHUS
yenoBeueckoro oomiecta. CoriacHO Ha3BaHHBIM IIOJOKEHUSIM, OIPEICICHBl OCHOBHBIC
(yHKIMH POTpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu JaéT TpeIcTaBlIeHHE O IesaX, 00 oOmel cTpareruu
oOyueHHusi, BOCIHUTAHUSA U Pa3BUTHS OOYYAIOMIMXCSA CpPEACTBAMH Y4YeOHOro mpeameTa
«buonorusi», ompeaenser o0s3aTeNbHOE NPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpY,
pacmpesielieHue Mo pasfeliaM U TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTeIbHOCTh H3y4eHUS
yuyeOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTHKHU
00pa30BaTeNpHOrO MPOIlecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl.

B nporpamme mo OuONOTMM TakkKe YYUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JTUYHOCTHBIM, METAlPEJIMETHBIM U MPEIMETHBIM pe3ylbTaraM o0ydeHusi B (pOPMUPOBAHUU
OCHOBHBIX BHJIOB YyU4€OHO-II03HABATEIHHON NEATEIbHOCTH/y4eOHBIX IEHCTBUI 00Yy4aromnXCs
10 OCBOCHHIO COJIepKaHUsI OMOJIOTHUECKOT0 00pa30BaHuUs.

B mporpamme no 6uonoruu (10—11 xnaccel, 6a30Bbli ypOBEHB) peaii30BaH MPUHIIUIL
MPEeMCTBEHHOCTH B H3y4YeHUH OHOJOTHH, Onarojaps uYeMy B HeW MpOCMaTpUBAETCS
HaMpPaBIIEHHOCTh HAa Pa3BUTHE 3HAHUMN, CBI3aHHBIX C (POPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, LEHHOCTHBIX OPUEHTALUW JHMYHOCTH, HSKOJOTMYECKOTO MBILUICHHUS,
MPEJICTABICHU O 3I0pOBOM O0pa3e >KM3HM M OEpEeKHBIM OTHOILIEHHUEM K OKpYXKarolleu
npupoaHoit cpene. [loaToMy Hapsimy ¢ u3ydeHueM OOIIEOMONOTHUECKUX TEOPHH, a TakkKe
3HaHUN O CTPOEHUHU KUBBIX CUCTEM PA3HOTO PAHra M CYHIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX MIPOLIECCOB B MPOTpaMMe MO OMOIOTHH YeIeHO BHUMAHKUE UCTIONB30BAHUIO TTOMyYEHHBIX
3HAHUW B TIOBCEIHEBHON JKM3HM JUIsl pEIICHUsS NPHUKIATHBIX 3a7ad, B TOM YHCITE:
npoUIaKTUKU  HACJIEACTBEHHBIX  3a00JE€BaHHMII  YelOBEKa, MEAMKO-TEHETHYECKOTO
KOHCYJTbTUPOBaHUS, OOOCHOBAaHUS HKOJOTMYECKHU I1eJIecoo0pa3HOro  MOBEASHUS B
OKpY’Karollled TpUPOJHON cpesie, aHaIN3a BIMSHUS XO35MCTBEHHOHN J1€ATEIbHOCTH YEJI0OBEKa
Ha COCTOSIHUE MTPUPOIHBIX U UICKYCCTBEHHBIX SKOCUCTEM. Y CUIICHHE BHUMAHUS K MIPUKIIATHON
HampaBlIeHHOCTH Yy4eOHoro mnpeamera «buoNOTHS» NPOAUKTOBAHO HEOOXOIHMMOCTHIO
obOecrieueHrs YCIOBHM [ pEIICeHHUs OJHOM W3 aKTYalbHBIX 3a4a4 IIKOJHHOTO
OuoJorM4eckoro oOpa3oBaHMsl, KOTopas MpeanojaraeT (GopMUpOBaHHE Yy OOYYaIOIIUXCS
CIOCOOHOCTH aaNTUPOBATHCA K MU3MEHEHHUSIM JUHAMUYHO Pa3BHBAIOMIETOCS COBPEMEHHOTO
MUpA.

buonorus Ha ypoBHE cpeqHero oOmiero oOpa3oBaHUs 3aHUMAEeT BaxkHOe Mecto. OHa
obecrnieurBaeT (OpMUpPOBaHUE Y OOYJAIOIMIUXCS MPEICTAaBICHUI O HAYYHOW KapTHHE MHUpA,
pacmupsieT u 0000IIaeT 3HAHUA O JKUBOW TpUpoJe, €€ OTIMYUTENbHBIX MpH3HAKaX —
YPOBHEBOW OpraHU3allMid U HBOJIIOLUHU, CO3AAET YCIOBUSA JUIsl: MO3HAHUS 3aKOHOB KUBOU
npupoabl, GOpMUPOBaHUS (YHKIIMOHATHHOW T'PaMOTHOCTH, HABBIKOB 3I0POBOTO U
0e30MmacHOro 00pasa KU3HU, IKOJOTUIECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIIEHUS K KUBOI
MIPUPO/JIE U YETIOBEKY.

Bonpmioe 3HaueHWe OWONOTHS WMEET TakKe Ui PEUICHUS BOCHUTATENBHBIX H
Pa3BUBAIOIIMX 3324 CPEAHEro oO0Iiero oOpa3oBaHUs, CONMAIM3AIMUA OOYUYaArOIIUXCS.
Nzydyenne Owuonornu oOecmeunBaeT YCIOBUS M1 (DOPMHUPOBAHUS WHTEIUIEKTYaIbHBIX,
KOMMYHHKAITMOHHBIX U HHPOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOUN KYIbTYPBI, CHOCOOCTBYET
WHTETpaAIui OMOJOTUYECKUX 3HAHUH C MPEICTaBICHUSIMH U3 IPYrUX Y4EOHBIX MPEIMETOB, B



YacTHOCTH, (u3uku, XuMuu M reorpaguu. Ha3BaHHbIE MONOXKEHUS O NpeJHA3HAYCHUU
yuebHoro npeamMera «buosorusy cocTaBUIIM OCHOBY JJIsl OIIPEeNIeHHs TOAX010B K 0TOOpY U
CTPYKTYPUPOBAHUIO €T0 COJEPHKAHUS, IPEACTABICHHOr0 B IIPOrpaMMe 1o OHOJIOTHH.

OT10op coneprxkanus yueOHoro npeamMera «brnosorus» Ha 6a30BOM YpOBHE OCYILIECTBIEH
C NO3MLUH KyJIbTypOoCOOOpPa3HOro MOAXO0Ja, B COOTBETCTBUU C KOTOPBIM OOy4aroliuecs
JOJDKHBl OCBOWUTH 3HAHUS M yMEHUS, 3HauuMMble Uil (OpMHUpOBaHUS OOIIEH KYIbTYpBI,
ONIpEACIAIOIME aNeKBAaTHOE IIOBEICHUE YEJIOBEKAa B OKpPYXKAIOIIEH IPUPOAHON Cpere,
BOCTpeOOBAaHHbIE B ITOBCEHEBHOMN XKM3HU U MPAaKTUYECKOH nestenbHOcTH. Ocoboe MecTo B
9TOW CHCTEME 3HAHMM 3aHUMAIOT JJIEMEHTBHI COJEP)KaHUSA, KOTOPBIE CIIy’KaT OCHOBOW JUIS
(GbopMHpOBaHUS IPEJICTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTHMHE MHUpPA U
LEHHOCTHBIX OPUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIUX TIyMaHHM3alMU OHOJIOIMYECKOIro
oOpa3oBaHHs.

CTpyKTypHpOBaHUE COAEp)KaHUS Y4eOHOro marepuaia B IporpaMMe Mo OHOJIOTHH
OCYILECTBIICHO € Y4ETOM IPUOPUTETHOIO 3HAYECHUS 3HAHUI 00 OTIIMUUTENIBHBIX 0COOEHHOCTSIX
KUBOM NPUPOABI, O €€ ypPOBHEBOM OpPraHM3allMd U SBOJIOLMU. B cooTBeTCTBHM € 3THM B
CTPYKTYpe yueOHOro npeamera « buoorus» BblIEIEHbI CIEAYIOLINE COlepKaTeNIbHbIE TMHUH:
«buonoruss xak Hayka. Meroabl HaydyHOro mo3HaHusA», «Kierka kak Ouosiormueckas
cucremay, «OpraHusM Kak Ouojoruueckas cucrema», «Cucrema M MHOrooopasue
OpPraHUYECKOTO MHpa», «IBOJIOLUSA JKUBOH INPUPOABD», «IKOCHUCTEMBI U IPUCYIIUE UM
3aKOHOMEPHOCTH.

Lenp u3yuenust yuebHoro mnpeamera «buosorus» Ha 6a30BOM ypOBHE — OBIIAJICHHE
00y4aroIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKLIMOHAIbHON OpraHu3alMM >KUBBIX CUCTEM
Pa3HOro paHra M MpuoOpeTeHNue YMEHUH HCII0b30BaTh ATU 3HAHUSI JJIs TPAMOTHBIX JAeHCTBHMA
B OTHOILIEHUH O0BEKTOB )KMBOM NMPHUPOJIBI U PEIICHUS PAa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTikeHue Lenu u3ydeHus yuyeObHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM CIeIyoIuX 3a1au:

OCBOGHHE OOYyYaroIIMMHUCS CHCTEMBbl 3HAHUH O OMOJIOTMYECKUX TEOpUsX, YUCHMSX,
3aKOHaX, 3aKOHOMEPHOCTSX, TUMOTe3axX, NMpaBuiIax, CIyXaluxX OCHOBOM Juis (OpMHUPOBAHUS
IIPEICTABICHUM O €CTECTBEHHO-HAYyYHOW KapTHMHE MHpa, O METOJax HAay4yHOIO IIO3HaHUf,
CTPOEHUHU, MHOT000pa3suu U OCOOEHHOCTSIX >KUBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmHpoBaHUEe Yy 00yUarOIIKXCs MO3HABATENbHBIX, MHTEJJIEKTYAIbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIu3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUM HAYUHBIX B3IJIAI0B,
UJEN U TOIXO0/I0B K M3YUEHUIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydarommuxcs oOmeill KyabTypbl, (YHKIMOHAJIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHATH U OLIEHUBATh SBJICHUS OKPYKAIOIIEro MUPA KUBOM MPUPO/IBI HA
OCHOBAHUU 3HAHUU U ONBITA, TOJYYSHHBIX MPU U3YUEHUU OUOJIOTHH;

¢dbopmupoBaHUe y 00yJarOIUXcsd YMEHUIN WIUTIOCTPUPOBATh 3HAUYCHHE OMOJIOTHYECKUX
3HAHUHA B IPAKTHUYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIHUIIMHCKHX
TEXHOJIOTHH U arpoOMOTEXHOIOTHA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS UYEIOBEKOM >KHBOM MPUPOIHI,
HEOO0XOAUMOCTH OEpeX HOro OTHOIIEHUS K HeH, COONIONEHUS STHYECKUX HOPM IMIpU
MIPOBE/ICHUHU OMOJIOTHUECKUX UCCIIEIOBaHMIA;

OCO3HaHME IEHHOCTHU OMOJIOTMYECKUX 3HAHUN ISl TIOBBIIICHHS YPOBHSI SKOJIOTHYECKOM
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE PUOOPETEHHBIX 3HAHUM U YMEHHMI B TOBCEJIHEBHOW KU3HU JJISI OLEHKU
MOCTIC/ICTBUI CBOEW AEATENHHOCTH IO OTHOILICHHIO K OKpPYKaIoLIeH cpelie, COOCTBEHHOMY
3J10pOBbIO0, 000CHOBaHME U COOIOACHNE MEp NMPODUITAKTUKH 3a00I€BaHUH.

B cucreme cpennero oOmiero oOpazoBanust «buonorus», mzyuaemas Ha 0a30BOM
YPOBHE, SIBIISIETCSI 00s3aTeIbHBIM YUYEOHBIM MPEIMETOM, BXOJSIIUM B COCTaB MpPEAMETHON
obnactu «EcTeCTBEHHO-HAYYHBIC IPEIMETHI».



Jnst m3ydeHust Ouojornd Ha 0a30BOM YPOBHE CpEeAHEro oO0Iero ooOpa3oBaHUs
orBoautcs 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 knacce — 34 gaca (1 gac B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOIHH ¢ OOLECTBEHHBIMU, TEXHUYECKUMH U JPYTUMH
€CTECTBEHHBIMHM HayKaMH, ¢uiiocopueil, STUKOH, 3CTeTUKON U mpaBoM. Posp OGuonorum B
(bopMHpPOBaHUN COBPEMEHHON Hay4HOM KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

Mertoabl TO3HaHUS JKUBOM mpupoabl (HaONIOJEHHE, HKCIEPUMEHT, OIMCAHMUE,
U3MepeHue, Kilaccuukanus, MOAEIMPOBaHNE, CTaTUCTHYECKas 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

[Hoptpetsr: Y. Hapeun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU PUPOIBI».

JlaGoparopHble U NpaKTHYecKue padoThbl:

IIpaktuyeckass padora Ne 1. «lcronp3oBaHMe pPa3IUYHBIX METOJOB IpPU H3YyYEHUU
OHOJIOTUYEeCKHX 00OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M1 X OPraHU3aI U,

Xussle cucremsl (0MOCUCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTiauyue >KUBbIX
CHUCTEM OT HEOPraHU4ECKON IPUPOJIBI.

CpoiicTBa OuocucteM Hu HX pa3HooOpa3ue. YPOBHM OpraHU3alUU OUOCHUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHBIM, TKaHEBbIM, OPraHW3MEHHBIM, MONYJIALUOHHO-BUIOBOH,
AKOCHCTEMHBIN (OMOTeOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE NMPHU3HAKU KU3HW», «YPOBHHM OpraHM3allUd KUBOH
IIPUPOABDY.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XuMHYeCKHIl COCTAaB U CTPOCHHE KJICTKH.

XVMMHYECKUH  COCTaB  KJIETKM. XHMHUYECKHE  DJJEMEHTHI:  MAaKPOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosia 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMM BOJBI U MHUHEPAJIBHBIX BELIECTB B KieTke. Ilomnepixanue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMUHOKHCIOTBI — MOHOMEpHI O€JKOB.
HezameHnMbIe 1 3aMEHUMBbIE aMUHOKHUCIIOTEL. AMUHOKHMCIIOTHBIN COCTaB. Y POBHU CTPYKTYPbI
0eIKOBOM MOJEKYJbl (TEepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAS CTPYKTYpa).
Xumuueckue cBoicTBa 6enkoB. buonornyeckue GpyHKIUN OEIKOB.

depMeHTHI — Ouonornueckue Karanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTP,
cyoctparHas crneuupuyHoctb. Kodepmentsl. Burtamunsl. Otauuust ¢QepMEHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB.

VYrneBoasl: MoOHOcaxapuIbl (TJIIOKO3a, pubo3a U Je30Kcupubo3a), aucaxapuibl
(caxapo3sa, JnakTo3a) M TOJMcaxapuabl (Kpaxmaj, TJIMKOTeH, 1eJUI0jI03a). buomornueckue
(GYHKIIUU YTIIEBOJIOB.

Junuasl: Tpurauuepuasl, ¢ocdomunuabl, crepouasl. ['uapodunbHO-rHIPOGOOHBIE
cBoiicTBa. buonornueckue GyHxun munuaoB. CpaBHEHHE YTIEBOIOB, OEIKOB U JIUIUIO0B KaK
HCTOYHUKOB YHEPIHH.

Hyxneunosbsie kucnorsl: JJHK m PHK. Hykmeotunbl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciaot. Crpoenue u pynkimu JJHK. Crpoenne u pynkiuu PHK. Buast PHK. AT®: ctpoenue
U GYHKLUH.

[uTtonorus — Hayka o kieTke. Kierounas Teopust — npuMep B3auUMOJAEHUCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KICTKH.

Knerka kak menoctHast >kxuBas cucrtema. OOIIue NpPU3HAKK KIETOK: 3aMKHYTas
HapyxHas meMmOpana, Mosiekynsl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a 0enka.



Tunsl KJIETOK: syKapuoTHUecKas U MpokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKor KieTku. Kierounas creHka Oakrepuil. CTpoeHHE SyKapHOTHUECKOU
kJIeTKd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON M TPUOHO KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs! CTEHKA, TTTUKOKAIUKC, UX (YHKIIHH.
[Inazmatnueckass memOpaHa, e€ cBoicTBa W GyHKuuu. lluTomnazmMa u e€ OpraHoUbI.
OnnomemOpannble  opranouasl  kietkw: OIIC, ammapar  [olbIKH,  JTU30COMBI.
[lonyaBTOHOMHBIE OpraHOMJbl KJIETKH: MUTOXOHApUH, Iactuasl. [Ipouncxoxnenue
MUTOXOHApHUI u miacTua. Bunel minactun. HememOpanHbie opraHoubl KIETKUA: pUOOCOMBI,
KJIIETOYHBIA LEHTP, LEHTPUOIH, PECHUYKH, XKIYTUKH. DyHKIMM OpPraHOUJIOB KIIETKH.
Bxitouenus.

SAnpo — perynasTopHbld 1eHTp KieTkd. CTpoeHue sjpa: sepHas o000J04Ka,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdeMmoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkunc, P. ®pankiaun, K. M. bap.

Huarpammsbl: «PacnpeneneHue XHUMHYECKUX 3JIEMEHTOB B HEKHUBOM IPUPOIE»,
«Pacnpenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOIE».

Tabmupst u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKUX AJIEMEHTOBY, «CTpoeHHe
MOJIEKYJbl BOJbI», «buocunres Oenka», «CTpoeHune MoJeKynsl Oenka», «CTpoeHue
dbepmenta», «HykiennoBsie kuciotbl. JJHK», «Ctpoenue monexynsl AT®», «CtpoeHue
JYKapUOTHUECKOW KIeTKN», «CTpoeHue >KUBOTHOM KIETKHW», «CTpPOEHHE pacTUTEIbHOU
KJIETKN», «CTpOEHHE MPOKAPUOTHUECKON KIEeTKN», «CTpoeHHE sapa KIETKN», «YTIEBOABI,
«JIunouaeny.

OO0opyznoBaHue: CBETOBOM MHUKPOCKOIN, 000pYyI0BaHUE Ul IPOBEICHUS HAOIIONECHUH,
WU3MEpEeHUH, SKCTIEPUMEHTOB, MUKPOTIPENapaThl PAaCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATHHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JIaboparopHas pabota Ne 1. «M3yueHne KaTaTuTHUYECKONH aKTUBHOCTU (EPMEHTOB (Ha
MIpUMEPE aMUIIa3bl UJIM KaTala3bl)».

JlaboparopHasi pabora Ne 2. «/3yueHue CTpOEHHUs KJIETOK PACTCHH, KUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHeneATEJIbHOCTh KJIECTKH.

OOmen BemiecTB, WiIM MeTabomu3M. AccuMunsAius (MIACTHYECKH OOMEH) U
JTUCCUMUIISALUS (PHEPTreTHUECKUd OOMEH) — JIBE CTOPOHBI €IMHOTO Mpoiecca MeTaboan3Ma.
Poub 3aK0HOB coXpaHEeHHs BEIIECTB M SHEPTUU B TOHUMAaHUU MeTabonmu3ma.

Tumnbl oOMeHa BelecTB: aBTOTPOGHBIN U rerepoTpodHbIi. Poibs hepmMeHTOB B 00MEHe
BEILIECTB U MPEBPAIICHUU SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TemHOBas (¢a3bl (oTocuHTe3a. Peakiuu (oTocunTesa.
OddexTuBHOCTL PoTOCHHTE3a. 3HaUeHHE (OTOCHHTE3a A KM3HM Ha 3emie. BnusHwue
yCIOBUH Cpeabl HA POTOCHHTE3 M CIIOCOOBI OBBIIICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHui.

XeMocHHTe3. XEMOCUHTE3UPYOIIe 0akTepuu. 3HaUYeHNEe XeMOCHUHTE3a [Tl KU3HU Ha
3emie.

DHepreTudyeckuii oOMeH B KIeTke. PacmiermiieHue BeIIeCTB, BBIACIECHUE U
aKKyMYJIMPOBAaHHE SHEPTUHU B KIIETKE. DTallbl JHEPreTudeckoro ooMena. [ mukonus. bpoxxenue
u ero Buabl. KucnoponHoe OKuCII€HHE, WM KJIETOYHOE JbixaHue. OKUCITUTENBHOE
dochopunmupoBanue. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peaknun matpuyHoro cunresa. ['enermueckas mHpopmauus u JAHK. Peanuzanms
TeHEeTHYeCKOM MH(pOpMaIuu B KieTKe. ['eHeThueckuii Ko U ero cBoMcTBa. TpaHCKpUIIUA —



MatpuuHblii cuHTe3 PHK. Tpancisaius — buocuntes O6enka. Dramnbl Tpancisaiuu. KonupoBanue
aMUHOKHCIIOT. Poib prbocom B OrocuHTE3e Oernka.

Hexknerounsie ¢opmbl xu3Hu — BuUpychl. Mcropust oTkpeitust BupycoB (. H.
NBanoBckuii). OcOOEHHOCTH CTPOEHUS U KM3HEHHOrO LHMKIAa BUpYcoB. bakrepuodaru.
bone3nn pacrteHmii, JKMBOTHBIX W  4YEJIOBEKAa, BbI3bIBAEMBIE BHUpycaMH. Bupyc
nMmmyHoaeduinuta denoBeka (BHUY) — Bo3Oymurens CIIMJla. OOpartHas TpaHCKPHIIIHS,
peBeprasa u unTerpasa. [lpodunaktuka pacrnpocTpaHeHHsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpauuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsszes.

Tabmuet u  cxembl: «Tumbl  nutanusy», «Mertaboauzm», «MUTOXOHIPUS,
«DHepreTuueckuii ooMen», «Xioporacty, «®orocunresy, «Ctpoenne [JHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHe TeHa», «Cunre3 Oenka», «['eHeTnueckuid Koa», «Bupyco»,
«bakrepuodaruy, «Ctpoenue u xu3HeHHbI wnukn Bupyca CIIWMJla, OGaxtepuodaray,
«Penmukanus [JJHK».

O6opynoBanue: moenu-anmnkanuu «Y nsoenue JIHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTKn», Mojieb cTpykTypsl JTHK.

Tema 5. PasMHOKeHHe M HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1Mk, WK KU3HEHHBIH LUK KieTku. MaTepdaza u murtos. [Ipoueccsl,
nporekawmue B uHTepdase. Permnmukanus — peakuus matpuuHoro cunteza JIHK. Ctpoenue
XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J[UIJITOUIHBIA U TallJIOUIHBIA XPOMOCOMHBIE
HaOopbl. XpoMaTusl. L{uTonornueckne OCHOBBI Pa3MHOKEHUS U MHIMBUYaIbHOTO Pa3BUTHS
OpraHU3MOB.

Jlenenne kietkn — muto3. Cramum muto3a. [Ipomeccsl, nmpoucxonsdiue Ha pa3HbIX
CTaAUSX MUTO3a. BUOIOrMueckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — alonTo3.

@opMbl  pa3MHOKEHHS OpraHU3MOB: Oecrmojoe W TMoyioBoe. Buuabl 6ecronoro
Pa3MHOXKEHHUS: JIeIeHUEe HAJBOE, TOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CTIOPOOOPA30BaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHUPOBAHUE OPTAaHU3MOB, €r0 3HAUEHHUE AJIs
CEJIKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTONOTO.

Metio3. Ctagumn meio3a. [Iponeccsl, npoucxoasnie Ha ctagusx Menosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonorudyeckuii CMbIC U 3HaUEHHE Meio3a.

I"amerorenes — nmporiecc 00pa30BaHUS MOJIOBBIX KIETOK Y )KUBOTHBIX. [10JIOBBIE Kene3bl:
CEMEHHHKU U simuHuKA. OOpa3oBaHKe M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u/l,
SHMIIEKIIeTKa) — crhepMaToreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHUS SIMIIEKIETOK U
cnepmato3ounioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuUTHE (OHTOTeHE3). DOMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Dranbkl SMOPUOHAIBHOTO PAa3BUTHUSL y MO3BOHOYHBIX XUBOTHBIX: JIPOOJICHUE, TacTpyJsIus,
opranorenes3. IlocToMOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, HempsMoe (JTMYMHOYHOE). BhusHuEe cpeipl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE CEMEHH,
CTaJNM Pa3BUTHUA.

JdemMoHcTpanum:

Tabmuie! 1 cxeMbl: «@OpMBI pa3MHOKEHHUST OPTaHU3MOBY, «/[BoitHOE omI010TBOpEHNE
y LBETKOBBIX pacTeHui», «BereraruBHOE pPAa3sMHOXKECHUE DPACTCHUN», «JleIeHHe KIETKH
OakTepuii», «CTpOeHHE MOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIETOUHBIN MUK,
«Pemmmukanua IHK», «Muto3», «Meio3y, «IIpsiMoe u HenpsiMoe pa3BUTHE», «] amMeToreHes y
MJIEKOIUTAIOIINX U YelloBeKay, «OCHOBHBIE CTAJIMU OHTOTECHE3a.



O6opynoBanue: MUKPOCKOI, MUKpornpenapatbl «CriepMaTo30uabl MICKOITUTAIOIIETOY,
«slineknerka miieKkonuraromero», «KapuokuHes B KIETKaX KOpElIka JyKa», MarHUTHas
Moeb-anruIukaus «/lenenue knetkn», monens JIHK, Mmoaens MmetadaszHoit XpoMOCOMBI.

JlabGopaTropHble H NpaKTHYecKue padoThbl:

JlaGopaTtopHas padota Ne 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
Ha FOTOBBIX MUKpOIIpEnapaTaxy.

JlaGopaTopHass pabora Ne 4. «l3ydeHHe CTPOCHHS IIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amauu reHeTuku. Mcropusi pa3BUTUS TEHETUKH. Poib LUTOIOTUM U
SMOPHOJIOTUM B CTAaHOBJIICHHHM TE€HETUKH. BKIaax pOCCHMCKUX M 3apyOe)KHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeTonbl TeHEeTUKH (THOpUI0JIOTMYEeCKUH, IUTOTCHETHYECCKUH,
MOJIEKYJISIpHO-TeHeTHYecKHi ). OCHOBHBIE TeHEeTUYECKUE MOHATHUS. [ eHeThuuecKas CHMBOJIUKA,
HCIIOJIb3yEMasi B CXeMaxX CKpeIIUBaHUM.

3aKOHOMEPHOCTM  HACJEJOBAaHMS INPU3HAKOB, ycTaHOBieHHble [. Mennenem.
MonHoruOpuaHOe CKpeIMBaHue. 3aKOH €IMHOO0Opa3us THOPUIOB IIEPBOTO ITOKOJICHUS.
[IpaBuino noMUHUpOBaHMS. 3aKOH pacCUICIUICHHWs MPU3HAKOB. ['MMoTe3a 4YUCTOTHI TaMer.
[TonHoe ¥ HemoJHOe JOMUHUPOBAHUE.

JluruOpuaHoe CKpeluBaHUE. 3aKOH HE3aBUCHMOIO HACJCAOBaHUS IPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI TUTHMOPHUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOUIee CKPEIUBaHuUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs T€HOTUIIA OCOOH.

CuernieHHoe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mno cuemieHHOMY
HacJeA0BaHUIO reHoB. HapyIlieHue clienyienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTnUecKue KapThl.

I'enetnka nosna. XpoMOCOMHOE onpeieieHue noja. AyToCOMbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble U rereporameTHble opraHu3Mbl. HaciienoBanue npu3HaKoB, CHEIVIEHHBIX C
TTOJIOM.

HUsmenunBocTh. Buasl M3MEHUYMBOCTH: HEHACIEICTBEHHas W HaciieAcTBeHHas. Poib
CpeIbl B  HEHACJENCTBEHHOM HW3MEHUMBOCTH. XapaKTepUCTHKAa MOAU(DUKAIIMOHHON
M3MEHYMBOCTH. BapualnmoHHslii psg ¥ BapuallMoHHas KpuBas. Hopma peakiuu mpu3Haka.
KonnuecTBeHHbIE M KauyeCTBEHHbIE TMPU3HAKM M HUX HopMa peakuuu. CBolicTBa
MOAU(PHUKAITIOHHON U3MEHUUBOCTH.

Hacnencreennas, 58)071 FeHOTUIYeCKasd, W3MEHYHBOCTb. KomOunnaTuBHas
W3MEHUYUBOCTh. Mei03 M MOJOBOM MpoIlecC — OCHOBAa KOMOMHATHMBHONW HW3MEHYMBOCTH.
MyrtannonHas "3BMeHYuBOCTh. Kiaccudukaryst MyTaiuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE.
Yacrota W mpuyuHbBl MyTaruil. MyrareHable (QakTopbl. 3aKOH TOMOJOTHYECKUX PSIOB B
HacleacTBeHHo# n3MenunBocty H. M. BaBuiosa.

BuesigepHast HacIe€ICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBexka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKA:
TeHEaNOTUYECKUI, OJM3HENOBbIN, HUTOTCHETHUYECKU, OMOXMMHUYECKUN, MOJEKYISIPHO-
reHeTuyeckuid. COBpEMEHHOE ONpe/IeJIEHUe T€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUITUPOBaHUE, B TOM uncie ¢ nomomisto [11[P-ananu3a. HacneacrBenHsie 3a0oneBaHus
YeloBeKa: TEHHble OoNle3HH, OOJEe3HHM C HACIEJACTBEHHOW MPEIpacloNoKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. CoMaTHdeckue U TeHepaTUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIHITBI 310pOBOTO 00pa3a KU3HU, JMATHOCTUKH, MPOPIITAKTUKY U JTCUCHUSI TEHETHUECKUX
Oone3nell. MequKO-TeHeTHUECKOe KOHCYIbTUPOBaHNE. 3HAYCHUE MEIUIIMHCKONW TeHETUKU B
MPEIOTBPALCHUH 1 JICYCHUU TeHETUIECKUX 3a00JIeBaHU YETTOBEKA.

JdemMoHcTpanum:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YUerBepukos, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.



Tabnuib! u cxembl: «KMOHOTHOPHIHOE CKPEIIMBAHUE M €TI0 [IUTOTEHETHYECKast OCHOBAY,
«3aKOH pacUICIJICHUS] W €ro UIUTOI€HETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«/lurnbpunnoe ckpemmBanuey, «l{uTonorndyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHH,
«Meno3y, «BzauMoielCTBUE aIJICTbHBIX TE€HOBY», «['€HEeTMYECKHEe KapThl PACTCHHIA,
JKUBOTHBIX M YeJIOBEKay», «I'€HeTHKa mnojay», «3aKOHOMEPHOCTH HACJI€I0BaHUS, CUEILICHHOTO
¢ mnojsoM», «KapuoTumbl yemoBeKa M JKUBOTHBIX», «BuUIbl  HM3MEHUHUBOCTHY,
«MoaudukanmonHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTuka Tpyrmi
KpoBU», «MyTallMOHHAs! U3MEHUYUBOCThHY.

OO6opynoBanue: MoJeau-anIuIMKanun «MOHOTHOpHUIHOE CKpemuBanuey», «HemomHoe
JTOMUHUPOBaHHUEY, «urndpumaHoe ckpenuBanuey», «llepekpéct XpoMocom», MUKPOCKOI H
MUKporpenapat «/{po3oduna» (Hopma, myranuu GOpMbl KPbLUTLEB U OKPACKHU Tella), repoapuit
«I"OpoX MOCEBHOM.

JlaGoparopHble H NpaKTHYecKue padoThbl:

Jlaboparopnass pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTHOPUIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIBI Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopuass pabGora Ne 6. «M3yuenue MoAUGUKALIMOHHOW W3MEHYUBOCTH,
MOCTPOEHUE BapUALMOHHOIO Ps/ia U BAPUALIMOHHOU KPUBOW.

Jlaboparopuass pabora No 7. «AnHanmu3 wmyTauuid y Jpo30(uibl Ha TOTOBBIX
MUKpOIpenapaTax».

[TpakTrueckas padota Ne 2. «CocTaBlICHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekius Kak HayKa M MpoIecc. 3apoxkKACHUE CEJEKIMU U JoMecTUKalusa. Yuenue H.
. BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT000pa3us KyJabTYpHBIX pacTeHuil. L{eHTpbl
MIPOUCXOXKACHUS JOMAIIHUX )KMBOTHBIX. COpT, HOPOAA, LITAMM.

CoBpeMeHHbIE METOIbI CEIEeKIIMU. MacCOBBIM M HHIWBUIYaTbHBI OTOOPHI B CEIEKIIUN
pacTeHuid © KUBOTHBIX. OIllEHKa »JKcTepbepa. bBIM3KOpOACTBEHHOE CKpEIIMBaHUE —
uHOpuauHT. Yncras nuaust. CKpelrBaHue YUCThIX TUHUH. ['eTeposuc, uinm rubpuaHas cuia.
Heponctsennoe ckpemmBanue — ayrOpuauHr. OtrganénHas ruOpuan3amus U e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 M MOJy4eHHUE MOJUIIONI0B. JIOCTHIKEHHSI CeIeKIIMU pacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WMHXKEHEpHs. DTamlbl CO3JaHUsA
pexombunantHoit JIHK u Tpancrennsix opranmsmoB. Kierounas mxxkeHepus. Krnerounsie
KYJIbTYpBI. MUuKpOKIOHaIBbHOE pa3MHOXEHUE pacTeHuM. KnonupoBanue
BBICOKOITPOJIYKTUBHBIX CEIbCKOXO35HCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ITUUYECKHE
npo6iembl. MO — reneTudecku MOAU(PUITMIPOBAHHBIC OPTAHU3MBIL.

JleMoHcTpanmu:

IToptpetsr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnuier u cxeMbl: kapta «L{eHTpBl TPOUCXOXKACHUS U MHOTO000pa3usi KyIbTYPHBIX
pactenuit», «llopoasl JOMAmIHUX JKUBOTHBIX», «CopTa KYJABTYPHBIX PpacTEHUI,
«Otnanénnas rubpuamsanus», «Pabotel akamemuka M. @. HBanoBay, «[lomummonnusy,
«O0BEeKTHI OMOTEXHONOTUNY, «KIIeTouHbIE KyIbTyphl U KIOHUpOBaHUEY, «KOHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKU TUIO0OB U KOPHEIUIOJOB JUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHUS.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

Dkckypeusi «OCHOBHBIE METO/BI U JIOCTUKEHUS CENEKLUU PACTEHUHN M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOUCTIBITATENLHBIA yIaCTOK, B TEIUTHYHOE
X03SIICTBO, JTA0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. DBoJIIOLIMOHHAS OMOJIOTHA.

IIpennocelaku BO3SHUKHOBEHUS 3BOJIOLIMOHHON TEOpUHU. DBOJIOLUOHHAS TeOpus U eé
MecTo B Ouojoruy. BiusiHue 3BOIIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CeugerenbcTBa 3BotoLuK. [laneoHTonornyeckue: MoCiIeI0BATENbHOCTh MOSIBICHHS
BUJIOB B IIAJICOHTOJIOTHUECKOW JIETONMCH, IepexoaHsle (opmbl. buoreorpaduueckue:
CXOJICTBO U paznuuue GayH u (op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOrMUYECKUe: CXOJACTBA U PA3JINUUs SMOPHOHOB pa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AHAJOTHMYHBbIE, PYJUMEHTApHbIE OpraHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTel y BCEX OPraHU3MOB.

OomonnonHas teopust Y. [lapBuna. Ilpeanochuikd BO3HUKHOBEHHUS JapBHHU3MA.
JIBIDKyILIIME CHJIbl 3BOJIIOLMM BHUJOB 1O JlapBUHY (M30BITOYHOE pPa3sMHOXKEHUE IIPU
OIPaHUYEHHOCTH PECYpCOB, HeoNpeAeaéHHas W3MEHYMBOCTb, OOpb0Oa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD).

Cunterndeckas Teopus 3Bosoruu (CTI) u e€ 0OCHOBHBIE OJOKEHHUS.

Muxkpossosronust. [Tomynsnus kak e1MHUIAa BUAA U SBOJIIOLIUH.

JIBrokyiye cuiibl ((pakTopbl) SBOJIOLUN BUJOB B MpUpoae. MyTalMOHHBIN Mpoliecc U
KOMOMHATHBHAs W3MEHUYMBOCTb. l[lomynsuuoHHble BOJMHBI U Jpeld reHoB. M3zomsanus u
MUTpaLys.

EcrectBenHblil 0T00p — Hanpasisoomuil Gaxkrop s3Bomonuu. GopMel eCcTeCTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3BoyonMu.  [Ipumepsl
MPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMop(O3bl U HAMO0AAANITALUH.

Bun u BupooOpasoBanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BHI000pa3OBaHUS:
reorpagpuueckoe, 3K0JI0rHYecKoe.

Maxpossostonust. @opMbl 3BoIOLUM: (pUIeTHYecKas, TMBEpreHTHas, KOHBEPreHTHas,
napasensHas. HeoOpaTuMocTh 3BOIONNH.

[IponucxoxkaeHne OT  HeCHENMAIM3UpPOBaHHBIX  IpenkoB.  IIporpeccupyromas
crienyanu3anns. AganTuBHas pajnuanus.

JdemoHcTpanum:

IToprpetsr: K. JInunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepios.

Tabmuupel u cxembl: «Pa3BUTHE OpraHWYECKOro Mupa Ha 3emie», «3apoJbIlIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctecTBennslit  0T00p», «MHOroobpazue cOpTOB pacTeHui», «MHoroodpasue Mopos
KHUBOTHBIX»,  «[lomymauum»,  «MyTauMOHHAas  HM3MEHYMBOCTBY,  «ApPOMOPGO3bI»,
«Maunoanantanuny, «O0mas nereHepanusy, «/Brkymue cuisl Botonun», «Kapra-cxema
Mmapuipyta nyremectsus Y. Jlapsunay, «bopsba 3a cymecrtBoBanuey, «lIpucrnoco0ieHHOCTh
Opranu3MoBy, «I eorpaduyeckoe BH1000pa3oBaHUEy, «IKOJOTHUECKOE BUI000pa30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAcKH, HA0OP IJI0JI0B
U ceMsH, Kojulekuusa «lIpuMepbl 3alMTHBIX MPUCIIOCOOICHUH Y IKHUBOTHBIX», MOJEINb
«OCHOBHBIE HAIpaBJICHUs HBOJIOLHUM», 00bEMHas Mojenb «CTpoeHHe ToJOBHOTO MO3ra
IT03BOHOYHBIX .

buoreorpaduyeckas kapra Mupa, KojuleKuus «DOpMbI COXPaHHOCTH HCKOMAEMBIX
YKUBOTHBIX U pacTEHUI», MOJENb anuMkamnus «llepekpéct XxpoMocom», BiIaXKHbIE IIpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe NIATymIKH», MUKpomnpenapar «Jpo3odpuna» (Hopma,
MyTaI# (OpMbI KPBIJILEB U OKPACKHU TETa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGoparopnast pabora Ne 2. «Omnmcanue mHpHUCIIOCOOICHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.



Tema 2. Bo3HNKHOBEeHMeE U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHbIe MPEACTABICHUSA O 3apOKICHIH )KU3HU. HayuHble THIIOTe3bl BO3HUKHOBEHUS
KU3HU Ha 3emJiie: abMOreHe3 U MaHcrnepMusi. XuMHYecKasi 3BOIIONUS. AOMOTeHHbBIN CUHTE3
OPraHMYECKHUX BEIIECTB M3 HEOPraHMYECKHX. OKCIEPUMEHTaJbHOE MOATBEPKICHHE
XUMHUYECKoH sBomonnu. HauansHble 3Tarbl Ouonorudeckoi somonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U
ux 3Boorus. @opMHUpPOBaHHE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.

Pazputne xu3Hu Ha 3emsie mo 3pamM W nepuojgaMm. Karapxen. Apxeilckas U
nporepo3oiickas 3pbl. [lanmeo3olickas 3pa ¥ e€ mepuoabl: KEMOPUMCKUN, OpPIOBUKCKUH,
CUJTYPUICKUH, J€BOHCKUH, KAMEHHOYTOJIbHbBIN, IEPMCKHU.

Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas a3pa u €€ nepuoibl: MajeoreHOBbI, HEOr€HOBBIN, AaHTPOIIOT€HOBBIA.

XapakTepucTuKa KiumaTa U reojIorTMu4ecKuX rpoueccoB. OCHOBHBIE 3Talbl YBOIIOLUN
PaCTUTENBHOTO M KUBOTHOrO Mupa. Apomopdo3bl y pacTeHud W KUBOTHBIX. [losiBieHue,
paciBET U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema  OpPraHMYecKOro Mupa Kak OTpaxeHue 3Boiarouud. (OCHOBHbIE
CUCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEeKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue mnpencraBieHUd O
MIPOUCXOXKACHUM 4YeloBeKa. MeToapl u3yuyeHus aHTpororese3a. CXOJCTBa W pa3ivyuuid
YeJIOBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YEJIOBEKa.

JBwxymme cuibl (akTopsl) aHTpororeHe3a. HacnmeiacTBeHHass H3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHbI 00pa3 JKU3HMU, W3TOTOBIEHHE OpYyIUd Tpyna,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaUU U BETBH HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEI0BEK yMENbIH,
UYenosek npsamoxomamuii, YenoBek HeaHaepranbCkuii, Yenosek pasymuslii. Haxonxu
HCKOIIaeMBIX OCTATKOB, BPEMSI CYILIECTBOBAaHUS, 00JIaCTh PACIIPOCTPaHEHHUsI, 00BEM T'OJIOBHOT'O
Mo3ra, 00pa3 )KU3HU, OPYIHSL.

Yenoeueckue packl. OCHOBHbIE OOJIbIINE PAChl: €BPONCOUHAs (eBpa3uiickas), Herpo-
aBcTpajoujHas (PKBaTOpUAbHAs), MOHTONOWIHAs (a3uWaTCKO-aMepUKaHCKas). YepThl
MIPUCIIOCOOJICHHOCTH TPE/ICTABUTENeH YEIOBEYECKMX pac K YCJIOBHUSM CYLIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpurrka pacuzma.

JdemoncTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Musep, I'. Opu, Y. /{apsus.

Tabmuuer u  cxembl: «Bo3uukHoBeHue CoyiHeuHOM cucTeMmbl», «Pa3BuTHe
OpraHuYecKoro Mupay, «PacturenbHas kietkay, «KuBoTHas kietkay, «lIpokapuornyeckas
KJIeTKa», «CoBpeMEeHHasl CUCTEMAa OPraHUUYECKOTro Mupay, «CpaBHEHHME aHATOMUYECKUX YEPT
CTPOEHUS YelloBeKa U 4YeJIOBEKOOOPa3HbIX 00e3bsH», «OCHOBHBIE MECTA MMAaJICOHTOIOIMUECKUX
HaXOJOK IIPEAKOB COBPEMEHHOTO ueloBeKa», «JllpeBHelmme moau», «JpeBHHE roan»,
«IlepBbIe COBpEMEHHBIE JIIOIN», «HenoBeuecKue paceD.

Ob6opynoBanue: Mymspku «lIpoucxoxneHue uenoBeka» (OIOCTBI aBCTPaJIONUTEKA,
MUTEKAHTPOIIa, HeaHAepTalIblla, KPOMAaHBOHIIA), CTICTIKU WU U300paKEHUSI KAMEHHBIX OpYyIUi
NEPBOOBITHOTO YeI0BeKa (KaMHHU-YOIIIEPhI, pyouiia, ckpediia), reOXpOHOJIOTHYecKas TabauIa,
KoJuIeKUUs «@OpMBbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHII.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTuyeckas padota Ne 1. «M3ydyeHue uckonaeMbIX OCTaTKOB PACTEHUN U )KHUBOTHBIX
B KOJUIEKLIMSIX).

DKCKypcHs «BOJIIOIMS OPraHMYECKOro MUpa Ha 3emMJie» (B €eCTECTBEHHO-HAYUHbIN WIN
KpaeBequeCKUl My3eil).

Tema 3. Opranu3mbl 4 OKpPY:KAKIIAs cpeaa.

OKojorusi Kak Hayka. 3aJaud M pasfenbl 3KOJOTMU. MeToabl 3KOJIOrMYeCKHX
UCCIIEIOBaHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



Cpensl  oOuTaHWS  OPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YIIHAs, IOYBEHHAs,
BHYTPHOpPTaHU3MEHHAS.

Oxonoruueckue akroprl. Kiaccudukanus 3xonornaeckux HakTopoB: aOHOTHYECKHUE,
OMOTHYECKHE M aHTPOIIOTeHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuoTtndeckne (HakTOphl: CBET, TeMIeparypa, BIaXHOCTb. doronepuoausm.
[IpucnocoOneHus OpraHu3MoB K JeHCTBUIO a0MOTHYECKUX (haKTOpOB. brojornyeckue puTmel.

buotnueckne (¢dakTopel. Buabl OHMOTHMYECKMX B3aMMOJCUCTBHI: KOHKYpPEHIIHS,
XUITHUYECTBO, CHMOMO3 U ero ¢popMel. [Tapazutusm, koonepamus, MyTyaan3M, KOMMEHCATU3M
(KBapTHPaAHCTBO, HAXJICOHMYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HAUYCHHE OMOTHYECKHX
B3aUMOJICHCTBUH ISl CYIIICCTBOBAHHUS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKU Tonyisuur. OCHOBHBIC ITOKA3aTENHM TOIYJISIUH:
YUCJICHHOCTh, IUIOTHOCTh, POXKJIaeMOCTh, CMEPTHOCThb, NPHUPOCT, MHUTpanus. J[uHamuka
YHCIIEHHOCTHU MOMYJISILIAY U €€ PeryJsiusl.

JdeMmoHcTpanum:

IToptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabmuubpr u cxembl: kapta «lIpupomubie 30HBI 3emmm», «Cpembl 0oOWTaHUS
opranusmoBy, «Dortonepuoauzmy, «llomynsuun», «3aKOHOMEPHOCTH POCTAa YUCIEHHOCTU
nonyisiiuu uHpy3zopun-tydenskuy, «llumessie nenm».

JlaGoparopHble U NpaKTHYecKue padoThbl:

JlaGopaTopHas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PaCTEHUN M3 Pa3HbBIX
MECT OOUTaHUI.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktuueckass padora Ne 2. «[lomcdyér MIOTHOCTHM TMOMYJSAIUI pa3HBIX BHJIIOB

pacTeHH».
Tema 4. Coo01ecTBa M YKOJOTHYECKHE CHCTEMBI.
CooOmiectBo  opranu3mMoB — OuonieHo3. CTpyKTypbl OHOLIEHO3a:  BHJIOBaf,

NIPOCTPaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunbl-noMmuHanTsl. CBsi3u B OHOLIEHO3E.

Okonornyeckue cucreMsl (3xocuctemsl). IlonsTHe 00 sKocHcTeMe M OMOreoleHo3e.
OyHKIMOHAIBHbIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopot BeliecTB U MOTOK 3HEPrUM B dKocHucTeMe. Tpodudeckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumeBble menu M cetd. OCHOBHBIE IOKAa3aTeNld AKOCHUCTEMBI: OMoMacca,
NPOAYKIMSA. DKOJOTHUECKUE MUPAMHJIbL: MPOAYKIIUU, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTb, CAMOperyJisLus, pazsutue. Cykieccus.

[TpupoaHble 3KOCHUCTEMBL. JKOCHCTEMBI 03€p M peK. DKOCHCTeMa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonornueckoe u
X03SICTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue  kak  ¢dakrop  ycroiumBoctH  skocucteM.  CoxpaHeHue
OMOJIOTNYECKOr0o pa3HooOpa3us Ha 3emIie.

VYuenue B. 1. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u cTpykTypa 6HOChepsl.
XKusoe BemectBo u ero ¢pyHkuuu. OcobeHHOCTH OHOChEephl Kak I100aIbHON IKOCUCTEMBI.
JluHaMu4eckoe paBHOBECHE U 0OpaTHast CBsA3b B Onocdepe.

KpyroBopots! BemecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBO B Ouocdepe 3emiu. AHTpPONOTeHHblE H3MEHEHUss B Ouocdepe.
['mobGanbHBIE YKOIOTHYECKHE TTPOOIIEMBI.

CocymecTBoBanue mpupoAasl M dyenoBeyectBa. CoxpaHeHHe Omopa3zHooOpasusi Kak
ocHOBa ycToiumBocTH Omochepsl. OCHOBa palMOHAIBHOTO YIPABICHHUS NPUPOIHBIMU
pecypcamu U UX UCHOJb30BaHuE. JIOCTHKEHHsI OMOJIOTHH U OXpaHa MPUPOIBI.

JdemMoHcTpanum:

[optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.



TaGmuuet u cxembl: «[luimeBsie 1enny», «BHOIEHO03: cocTaB U CTPYKTypay, «[IpuponHbie
coobmiectBay, «llenmn murTanus», «DKkoysornyeckas nupamunay, «buocdepa u vemoBek»,
«JKocucTeMa WIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHUCTeMa XBOWHOrO Jiecay, «buorenos
BooéMay, «ArporeHo3», «lIpuMepHbIe aHTPOIOTEHHBIC BO3JCHCTBUS HA MPUPOIY»,
«BaxkHeie NCTOYHNKY 3arpsi3HEHHS BO3/lyXa M TPYHTOBBIX Boja», «[louBa — BakHeHIas
coctaBisitomast  oumocdepb», «dDaktopbl aerpamanuu  1mouB», «llapHUKOBBIA APPEKT?,
«DaKkTophl PaMOAKTHBHOTO 3arpsisHeHHs Owmochepb», «OO0mas crpykrypa Oumochepbi»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH Ouochepw», «KpyroBopot
yriepojaa B ouocepe», «KpyroBopor azora B mpupoie».

OOopynoBanue:  Mojenb-amiIvKanus  «TMOUYHBIE — OWOICHO3bI»,  repOapHii
«PactutenpHble  cooOmecTBay, Koiuleknuu «buomeHo3», «BpemuTenu  BaKHEWIIMX
CEIIbCKOXO3SMCTBEHHBIX KYJIbTYP», TepOapud M KOJUICKIUM PACTCHUH W IKUBOTHBIX,
MPUHAIISKAIIME K Pa3HBIM 3KOJOTMYECKUM TpyIaM OJHOro Buaa, KpacHas KkHura
Poccuiickoit @enepanuu, n300pakeHUs1 OXpaHICMbIX BUIOB PACTCHUN U KHBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 BUOJIOTMA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacao ®I'OC COO, ycraHaBmMBaKOTCS TpeOOBaHUSA K pe3yabTaTaM OCBOCHUS
00y4aroIMMUCS IPOrpaMM CPeHEro 00IIero 00pa3oBaHus: JMUHOCTHBIM, METAIIPEIMETHBIM
Y IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS INpeaMera «bHonorus» BbIIEICHbI
CIIEAYIOIIME COCTABJIAIOLIME: OCO3HAHME OOYYarOIIMMUCS POCCUICKOW TIpakJaHCKON
UJEHTUYHOCTH — FOTOBHOCTU K CaMOPa3BUTHUIO, CAMOCTOATEIBHOCTH U CaMOOIIPENEICHMUIO,
HaJIMYMEe MOTHUBALMHU K OOyueHHIO OMOJIOTMM, LIEJICHANpPaBICHHOE PA3BUTHE BHYTPEHHUX
yOeXIeHH JTMYHOCTH Ha OCHOBE KIIOUYEBBIX LIEHHOCTEH U UCTOPUYECKUX TPATULIMHA pa3BUTUSA
OMOJIOTMYECKOT0 3HaHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOLIMXCSl PYKOBOJCTBOBAThCS B
CBOCH JEATEIBbHOCTH IICHHOCTHO-CMBICIOBBIMA YCTAHOBKaMH, MPHUCYLIMMH CHUCTEME
OMOJIOTMYECKOT0 O00pa30BaHMsl, HAIWYHE SKOJIOTMYECKOT0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TIAHBI.

JIM4HOCTHBIE PE3ybTaThl OCBOEHUS IpenMeTa «buonorus» IOCTUraroTcs B €JUHCTBE
y4eOHO U BOCIIUTATEIbHOM 1€ TEILHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU
B 00LIeCTBE MTPaBUJIaMH U HOPMaMU IOBEJCHUS U CIIOCOOCTBYIOT MPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUs U CAMOPa3BUTHS, PA3BUTHUS BHYTPEHHEHN NO3ULIUH JIMYHOCTH, IATPUOTU3MA,
YBaXXEHUS K 3aKOHY U IIPABONOPSIAKY, YEIOBEKY TPYyda U CTapLIEMy ITOKOJIEHHUIO, B3AUMHOIO
YBaOKEHHsI, OEpEeKHOrO0 OTHOLIEHHS K KYyJbTYPHOMY HAcleIui0 M  TPaJULUIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickon Penepanuu, NpUpoae U OKPYKarollen cpele.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUs Yy4deOHOro mnpeamera «bHONOTHS» TOKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEH IIO3ULMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHUEHTALMM, ITO3UTUBHBIX
BHYTPEHHUX YOEXKIEHMH, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IIEHHOCTSM PpOCCHUICKOTrO
00111eCTBa, pacIIUPEHUE )KU3HEHHOT'O OIMbITA U ONbITA JIEATELHOCTH B IPOLIECCE pealn3aluu
OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIILHON AEATEILHOCTH, B TOM YUCIIE B YaCTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

C(OPMHPOBAHHOCTh TPAKIAHCKOH TO3UIUU OO0ydYarolerocs Kak akTHBHOTO H
OTBETCTBEHHOT'0 4JIEHa POCCUIICKOTr0 O0IIECTBa;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX MpaB M OO0sf3aHHOCTEH, yBaXC€HHWE 3aKOHA H
IIPaBOIIOPIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW HESATEIBHOCTH TPU CO3JAaHUM y4eOHBIX
MIPOEKTOB, PELICHUH Yy4eOHBIX M TI03HABaTEIbHBIX 3a]ad, BBIMOJHEHHH OHOJIOIMYECKHX
JKCIIEPUMEHTOB;

CIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3HUIMIO IO OTHOLICHHIO K SIBICHUSIM
COBPEMEHHOM XKHU3HHU U OOBICHSATH €€;

YMEHUE YYMUTHIBATh B CBOMX JICGHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIE C pa3HbIMU YOSXKIEHUSIMM, KYJIbTYpHBIMH UEHHOCTSIMH U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[I03HABATEJIBHBIX U MCCIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHHUIO
OIITOHEHTOB MPU 0OCYIEHUH CITIOPHBIX BOIMPOCOB OMOIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



cOpPMUPOBAHHOCTh ~ POCCHICKOM  TpakIaHCKOM HIACHTHUYHOCTH, MaTPHUOTU3MA,
YBa)XXEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU Iepes PoauHON, ropaocTu 3a CBOM
Kpai, cBOXO PonnHy, CBOl SI3bIK U KYyJbTYpPY, IPOLUIOE U HACTOSIIEE MHOTOHAMOHAIBHOTO
Hapona Poccuu;

LICHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M IaAMITHUKAM IPUPOJBI,
JNOCTHKEeHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHMCKHX Y4YEHBIX B CTAHOBJCHHE U DPa3BUTHUE
OHMOJI0TUH, TOHUMAaHUS 3HaYEHUSI OMOJIOTUY B IO3HAHUU 3aKOHOB NPUPO/IbI, B )KU3HU YEJIOBEKa
Y COBPEMEHHOT0 00IIECTBa;

uneitHass  yOeXIEHHOCTb, TOTOBHOCTb K CiHykeHHI0 U 3amute OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OLIEHUBATH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIE PEIICHUS, ODUEHTHPYSICh
Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POIUTENSIM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LEHHOCTEN CEMEITHOM KU3HU B COOTBETCTBUU C TPAJAULIMSIMU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MUPY, BKJIIOYasi SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;,

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3AEICTBUSA KUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BHUJIaX UCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauyecTBa TBOPUYECKOM JIMUHOCTH;

S) ¢usnyeckoro BocnuTaHWs, (POPMHPOBAHUS KYJBTYPbI 310POBb H
3MOIMOHAJIBHOIO 0JIArONOJIYYHs:

MMOHUMAaHKE U pean3aliysi 3J0pOBOro 1 6€30MacHOro 00pasa KU3HH (310pOBOE MUTAHUE,
COOJIOICHNE TUTUEHNYECKHX TPAaBUI U HOPM, COATaHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIbIXA,
perynspHas (u3MUecKkas aKTHUBHOCTH), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3JI0POBBIO;

MOHMUMAaHUE I[IEHHOCTH NPaBUJ WHIUBUAYAIBHOTO M KOJIJIEKTUBHOTO O€30MacHOTO
MOBEJIEHUS B CUTYallUsIX, YTPOKAIOIIKX 3JOPOBbIO U KM3HU JIOCH;

OCO3HaHWE TOCTIECTBUN U HEMPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOISHUS aKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHHSA:

TOTOBHOCTB K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHMBHOM  JESATENBHOCTH TEXHOJOTMYECKOM UM COLMaIbHOU
HaMpPaBJIEHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATD, IMJIAHUPOBATH U CAMOCTOSITEILHO BHITIONHATH
TaKyI0 JIeATebHOCTb;

HMHTEpPEC K pa3NudyHbIM chepaM mpoPecCHOHATHHON AesITebHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOp Oyaytei mpodeccuu u pealn3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M caMO00pa30BaHUIO Ha MPOTSHKEHUHU BCel
KU3HH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

AKOJIOTHYECKH IIeJieco00pa3Hoe OTHOIIECHHWE K MPUPOAEC KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS YKOJOTHYECKON KYJIBTYpPHI: TPHOOPETEHUE OMBITA IIAHUPOBAHUS
MOCTYIKOB ¥ OLICHKU WX BO3MOXKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEH Cpebl;

OCO3HaHUeE TT100aTHbHOT0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U MMyTeH HX PelIcHUS;



CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETacMbIe NMPH H3YyYCHUU OHOJIOTMW 3HAHUS H
YMEHHUSI TIPH PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHPOJIOIOJIE30BAHHEM
(cobOmroeHre mpaBWII IOBEJCHHS B MIPHUPO/JIE, HANIPABICHHBIX HA COXPAHCHUE PAaBHOBECHUS B
AKOCHUCTEMaXx, OXpaHy BHJIOB, YKOCHUCTEM, Orochepsl);

aKTUBHOE HETPUATHE NCHCTBUH, MPUHOCSIINX BPE] OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHHIC IKOJIOTUYECKUE MOCJICICTBHSI
MPEIIPUHIMAECMBIX JICHCTBHIA U MPEIOTBPAIIATh HX;

HAJIMYHE Pa3BUTOIO SKOJOTHYECKOTO MBIILIICHHS, YKOJOTUYECKON KYJIbTYpPBI, OIBITA
NESTeTbHOCTH JKOJOTHMYECKOW HAINPaBICHHOCTH, YMEHHSI PYKOBOJCTBOBAaThCSI HMH B
M03HABATEIPHON, KOMMYHUKATUBHOW M COIMAJILHOW IMPAKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JICATEIIEHOCTH SKOJIOTHUECKON HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 O3HAHUS:

Cc(OPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKh W OOINECTBEHHOW MPAaKTHKH, OCHOBAHHOTO HAa JHAJIOTE KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHKUE  SI3BIKOBOM M  YMTATEICKOW  KYJIBTYphl Kak CpEICTBa
B3aMMOJICHCTBHS MEXTy JTFOJIbMU M ITO3HAHUS MUPA;

MMOHUMaHKE CIEIU(PUKU OMOJIOTUU KaK HAayKH, OCO3HAHHUs €€ poyid B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM IEIIOCTHOTO MPEJCTaBICHUS 00
OKpY’KaroIIeM MUPE KaK O €IMHCTBE MPUPO/IbI, YSIIOBEKA U 00IIECTBA, B TO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIEM COXPAaHEHHSI IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTD B 3HAYMMOCTH OUOJIOTUH JIJIsl COBPEMEHHOM IIUBHIIN3AIUH: 00CCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IAHUE MEPCIIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
peliaTh pecypcHbIe MPOOIeMbI Pa3BUTHUS YEIOBEUECTBA, MOMCKA IMTyTel BBIXOa U3 INI00ATBHBIX
JKOJIOTMUECKUX TpobieM U olecnedeHus Tmepexofa K yCTOMYMBOMY pa3BUTHIO,
paloHaIbHOMY UCTIOIB30BAHUIO IPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTH B MOJIYUYEHUU OMOOTHYECKUX 3HAHHH B LIEJSIX MOBBIMICHUS 00111ei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOM dYacTh (PYHKIIMOHAIBHON
TPaMOTHOCTH O0y4aromuxcs, GopMUpyeMOi IPU U3y4yeHUN OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB TMO3HAHMS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TONy4YyaeMble 3HAHUS M aHauu3a M OOBACHEHHUs SBJICHHIA
OKpPYKaIOIIIero MUpa U MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHE JelaTh 000CHOBAaHHBIC
3aKJIIOUYEHUs] Ha OCHOBE HAYYHBIX ()AaKTOB M HMMEIOIIUXCS TaHHBIX C IEJNBbI0 TOTyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIHPHO HCIOJIh30BaTh OMOJOTHYECKUE 3HAHMS Ui PELICHUS
po0JieM B pealibHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHWE [IEHHOCTH HAyYHOU AESITeNbHOCTU, TOTOBHOCTh OCYIIECTBIISTH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO AeSTEIbHOCTh MHIUBUYaTbHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJNyYEHHUIO HOBBIX 3HAHUM MO OWOJOTMH B COOTBETCTBUU C >KU3HEHHBIMH
OTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHUS yueOHOTOo npeaMeTa «bruonorus» BKIOYAIoT:
3HaYUMBbIe U1 (OPMHPOBAHHUS MHMPOBO33PEHHSI OOYUAIOMIMUXCS MEKIUCIUILIMHAPHBIC
(MexmpenMeTHbIe) OOIIeHAYYHbIE MOHATHUS, OTPAXKAIOLIUE LIEIOCTHOCTh HAYYHON KapTUHBI
MHUpa U creuu(ruKy METO0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
SHEprus, sIBJIEHHE, IPOLIECC, CUCTEMa, HAyYHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD,



3aKOH, TEOpHs, HCCICAOBaHKWE, HAOIIOJICHUE, HW3MEPEHHE, OSKCIEPUMEHT U JAPYTHUX),
YHUBEpCalbHbIC YUeOHBIC JEHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC),
obecrieunBarone  (GopmupoBaHue (DYHKIIMOHAIBHOW TPaMOTHOCTH M COITHAIBHOU
KOMITIETCHIIMM OOYYaloIIMXCs, CIIOCOOHOCTh OOYYalOIIUXCS HCIIOJIb30BaTh OCBOCHHBIC
MEXIUCIUTIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS U YHUBEPCAJIbHBIC yU4eOHBIC JCHCTBUS B
MMO3HABATEIPHON U COIMATIBHOM MPAKTHKE.

MeranpeaMeTHbIE Pe3yIbTaThl OCBOSHUS MTPOTPaMMBbI CPEIHETO 00IIEro oOpa3oBaHuUs
JOJDKHBI OTpaXkaTh:

OBJj1ajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU NMO3HABATEIbHBIMHU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHeE TeHCTBHUS:

CaMOCTOATENIbHO (DOPMYJIMPOBATh U aKTyaJU3HPOBATh MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

WCIIO/Ib30BaTh NPH OCBOCHUHM 3HAHUH MPUEMBI JIOTHUYECKOTO MBINUICHUS (aHalu3a,
CUHTE3a, CPaBHEHUs, KIacCH(pUKAIMH, O0OO0OIICHHS), PACKPBHIBATh CMBICT OHOJOTHYECKHUX
MOHATHM (BBIACNATh MX XapaKTepHbIE TMPU3HAKH, YCTAaHABIMBATH CBSI3U C JAPYTUMU
TIOHSATHSIMH ),

OTpPENEATh LEIN JeATCIbHOCTH, 33JlaBas IapaMmMeTpbl U KPUTCPUH HX JIOCTHKEHUS,
COOTHOCHUTB PE3YyJbTAThl IEATEIHLHOCTHU C MOCTABICHHBIMU LIETSMU;

HCIIOJIb30BaTh OWMOJIOTMYECKUE TOHATHS IS OOBsICHEHUS (AKTOB W SBICHHHA >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTHUECKHE PACCYXKACHHsS (MHIYKTUBHBIC, ACAyKTHBHBIC, IO AHAIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX, (POPMYIHpPOBATH
BBIBOJBI Y 3aKJIFOYCHUS;

MIPUMEHATHh CXEMHO-MO/IEbHBIE CPEACTBA JIJISl IPEJICTABIEHNUS CYILIECTBEHHBIX CBS3EH U
OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TaKXKe MPOTUBOPEUUI Pa3HOTO poJia,
BBISIBJICHHBIX B PA3JTUYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUTAH pEUICHHWS MpoOJeMbl ¢ Y4€TOM aHalM3a HMEIOLUXCS
MaTepualbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B AESATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB ILIEJISIM,
OLICHUBATh PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

KOOPJIUHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEATbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3ZHEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeHCTBHS:

BIIQJIETh HABBIKAMHU Y4eOHO-MCCIEIOBATENbCKOW U  TPOEKTHOW AESITeNbHOCTH,
HaBBIKAMHU pa3pelieHus MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOMCKY METOJIOB pEIIeHUs MPaKTUYECKHX 3a/lay, NPUMEHEHHUIO pa3Iu4YHbIX METO/IOB
MMO3HAHMUS;

WCIIO0b30BaTh PA3JIMYHbBIE BHUJIbI JEATEIBHOCTH MO IMOJTYYEHUIO HOBOTO 3HAHMS, €ro
WHTEPIpETAINH, TPeoOpa3oBaHUI0 U IPUMEHEHHUIO B YU€OHBIX CUTYAlUSIX, B TOM YHCIIE MPU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBI THUI MBIIIJICHHUS, BIAACTh HAYYHOH TEPMUHOIIOTHEH,
KJIFOYEBLIMH TTOHATHIMH U METOJIaMHU;

CTaBUTHh U (OPMYIHUPOBATH COOCTBEHHBIEC 33a4l B 00PAa30BATEIBHON JESITENLHOCTH U
KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh MPUYMHHO-CJICJACTBEHHBIE CBS3M M AKTYaJIU3UpPOBATh 3a7ady, BBIJBUIaTh
TUNOTE3y €€ pEeIlIeHMs,, HAXOAUTh apryMEHThI ISl JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ PEHICHUS 3aJaydl pPe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OIIEHUBATH MPHUOOPETEHHBIHN OIBIT;



OCYILIECTBIISITH 1€JICHANIPABICHHbIN MMOUCK MEepeHoca CPECTB U COCOO0B JEHCTBUS B
npodeccuoHalbHYIO Cpeny;

yMETb TMEpPEHOCUTh 3HAaHMS B TIO3HABATENBHYID M IMPAKTUYECKYID O0IacTu
KHU3HECATEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OPUTHHAIbHBIE MOJIXOJbl U PEIICHHUS, CTaBUTh
poOGJIeMBI U 3a/1a4H, TOIYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHMKAX HHPOpMALMH (TEKCTe yueOHOro mocoous,
HAy4YHO-TIOMYJISIPHOM  JHUTepaType, OWOJIOTMYECKHMX  CJIOBapsAX M CIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3zax NMaHHBIX, B MHTepHeTe), aHanu3upoBaTh MHGOPMAILUIO PA3ITUYHBIX
BUJOB U (QOpM TMpenCTaBICHHs, KPUTHUECKU OLIEHHWBAaTh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampoChl U MPUMEHATH Pa3UYHbIE METOJbI MPU TOUCKE U OTOOpe
Ouonoruueckoi nHGopMaIuu, He0OXOAMMOI JIJIs BHITIOJIHEHUS YYEOHBIX 3a/1a4;

MPUOOPETATH OMBIT UCIIONb30BAHMS HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX TEXHOIOTHIA,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIB30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTUMAJIbHYIO (QOpMY MpEeACTaBICHUS OHOIOrHYECKOM
uHpopmanuu (cxeMsbl, rpaduKy, JUarpaMmmbl, TAOIHUIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAYYHBIA S3bIK B KayecTBE CpelcTBa Ipu padoTe ¢ OHUOIOrHuecKoi
uH(popMalel: MPUMEHITh XUMHUYECKUE, (PU3MUECKHe U MAaTEeMaTUYECKUE 3HAKU U CUMBOJIBI,
dbopMynbl, abOpeBHATYpy, HOMEHKIATYpY, HCIOJB30BaTh M MpeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIaJIETh HaBBIKAMM pACMO3HABAaHUS M 3alIUTHl WHGOpMalMU, WHGOPMAITMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) oomenne:

OCYIIIECTBISATH KOMMYHHKAIIUHU BO BceX c(hepax >KU3HU, aKTUBHO Y4aCTBOBATh B IMAJIOTE
WJIHM IUCKYCCHH TI0 CYIIECTBY 00CYk/1aeMoil TeMbl (YMEHHUE 3aJjaBaTh BOMPOCHI, BRICKA3bIBATh
CYXJCHHSI OTHOCHTENHHO BBIMIOJIHEHUsI MpEAjaraeMoil 3ajgaud, yYWUThIBaTh HHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHN APYTrUX YUaCTHUKOB AUATIOTA W JUCKYCCHN);

pacrno3HaBaTh HeBepOalbHBIE CPEICTBA OOIIEHUS, MOHMMATh 3HAYEHHE COIHAbHBIX
3HAKOB, MPEANOCHUTOK BOSHUKHOBEHUS KOH(PJIUKTHBIX CUTYAIHi, YMETh CMATYaTh KOH(PIUKTHI
Y BECTH MEPETOBOPHI;

BIIQJIETh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHUS
JIPYTUX TOJIEH, TPOSBISATH YBAXKHUTEILHOE OTHOIIICHHE K COOECETHUKY U B KOPPEKTHOU hopme
(bopMyIHpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOIH30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATH U UCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBUAYAILHON pabOTHI pu
pelieHnd  OWOJOTHYeCKOH TpoOieMbl, O0OOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
TPYMINOBBIX (pOpPM B3aUMOICHCTBUS MIPH PEIICHNUN Y4eOHOH 3a1auu;

BBIOMpATh TEMAaTUKY M METOJBI COBMECTHBIX JEUCTBUI C YUETOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO YJieHa KOJUICKTHBRA;

MPUHAMATH IIETd COBMECTHOW JESTEILHOCTH, OPTraHW30BBIBATH U KOOPIUHHPOBATH
JEUCTBUA MO €€ NOCTUKECHHIO: COCTABJATH IUIAH JEWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHUH YJaCTHHKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paOOTHI,

OIICHMBATh KA4eCTBO CBOETO BKJIAJa W KaXIOTO y4YaCTHHUKAa KOMaHIbl B OOIIuit
PE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;



npeJyIaraTh HOBBIE TIPOCKTHI, OLIEHUBATH WIEH C MO3UIIMH HOBU3HBI, OPUTHHAILHOCTH,
NPaKTHIECKON 3HAUNMOCTH;

OCYILECTBIIATh MO3UTHBHOE CTPATETHYECKOE TOBEICHUE B Pa3lIMYHBIX CHTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOPaXKEHHE, ObITh HHUIIHATHBHBIM.

OBj1ajieHHe YHUBEPCAIBLHBIMH PEryIATHBHBIMU JeCTBUSIMH:

1) camoopraHu3anus:

UCITOJIb30BAaTh OMOJIOTMYECKHE 3HAHWS IS BBIABJICHHS TPOOJIEM M WX DPEIICHHSA B
’KU3HCHHBIX M YIEOHBIX CHTYAIHAX;

BBIOMPATh Ha OCHOBE OMOJIOTMYCCKUX 3HAHWM IEJICBbIE M CMBICIOBBIE YCTAaHOBKH B
CBOMX JICHCTBHMSX M TOCTYIKax IO OTHOIICHUIO K JKHBOM TPHPOJE, CBOEMY 3I0POBBIO H
3JI0POBBIO OKPYIKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATD MIO3HABATENILHYIO J€ATEIBHOCTD, BBIBIIATH IIPOOIEMBI,
CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 33jlaud B O00OpA30BATELHON JESTEIBHOCTH |
’KU3HCHHBIX CUTYAIUsX;

CaMOCTOSTENILHO COCTABIATh IUIAH PEIICHHS TPOOJIEMBI C YYETOM HMEIOIIUXCS
pecypcoB, COGCTBEHHBIX BO3MOYKHOCTEH M IIPEIIOYTEHHIA;

JaBaTh OIIEHKY HOBBIM CHTYAIHsM;

PaCIIUPATh pAMKH Y4e€OHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MTPEAOYTECHHH;

JenaTh OCO3HAaHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATH TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMHUPOBAHMIO M IPOSIBJICHUIO MIMPOKOW OPYIUIMH B Pa3HBIX
00nacTsIX 3HaHHM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbBII U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYalUsIM, BHOCHUTh KOPPEKTHBBI B JICATEIbHOCTh, OL[CHUBATh
COOTBETCTBHE PE3YJIbTATOB LEIISIM;

BJIaJICTh HABBIKAMH [I03HABATENIbHON pe(IeKCHH Kak OCO3HAHMS COBEpPIIAEMbIX
JEHCTBUIA M MBICITHTEIIBHBIX TIPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHUIA, HCTIOIB30BATh IPHEMBI
pedIiekcuu TS OLICHKU CUTYaIHH, BEIOOPA BEPHOTO PELICHHS;

yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PELICHHS 10 UX CHU)KEHUIO;

NPUHAMATh MOTHBBI U apIYMEHTHI APYTUX HPH aHAIN3€e PE3YJIbTATOB JICSITEIbHOCTH;

3) npuHsITHE CeOsl U IPYTHX:

OPUHUAMATH ce0s1, TOHUMasi CBOM HEOCTATKH U JOCTOMHCTBA,

OPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX TIPH aHAINU3E PE3YIbTATOB JICSTCIbHOCTH;

NpPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKH;

pa3BUBATh CIIOCOOHOCTH MOHMMATh MUP C MO3UIMHU JPYTOTO YEIIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHsbie pe3ynbTathl ocBoeHUs mporpamMmmMbl COO o 6uoaoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue ajs yueOHoro npeamMera «bruonorus» HaydHble 3HAHUS, yMEHUS U
CHOCOObI JEHCTBUII O OCBOGHHIO, MHTEPIPETAllMM M TpeoOpa3oBaHUIO 3HAHWM, BHJIbI
NeSITeIbHOCTH 110 TIOJTYyYEHUIO0 HOBOT'O 3HAHUS U MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX YUEOHBIX
CUTyallusiX, a TakKe B peaJbHBIX >XU3HEHHBIX CUTYyallUsX, CBS3aHHBIX ¢ Ouosorueil. B
MporpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABICHBI 110 TOAaM 00yYEeHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydyeOHOro mpeamera «buomnorus» 6 10 knacce
JOJIKHBI OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE W POJIM OMOJIOTMU B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33pEHUS, O BKJA/JE€ POCCUUCKHX U 3apyOexHBIX Yy4EHBIX-OHMOJIOTOB B



pa3BuTHE OMOJOTUU, (PYHKIMOHATHHOW I'PaMOTHOCTH 4YEJIOBEKa Ui PEIICHUs >KU3HEHHBIX
3azauy;

YMEHHE pacKphIBaTh COJEpKaHHE OUOJOTMYECKUX TEPMHUHOB U TOHATUN: KU3Hb,
KJIETKa, OpraHu3M, MeTaboin3M (OOMEH BelleCTB M IpPEBpalleHHE HEPIUH), FOMEOCTa3
(camoperymnsuus), YpOBHEBas OpraHu3alus JKUBBIX CHUCTEM, CAaMOBOCIPOU3BE/ICHUE
(penpoayKIiys), HaCJIeICTBEHHOCTh, K3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHHE H3Jlaratb OMOJIOTHYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTal[MOHHAs,
LIEHTpaJbHas JorMa MOJEKYIsApHOU Oumosorun), 3akonsl (I'. Mennaens, T. Moprana, H. .
BaBuiioBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKACHUS KYIbTYPHbBIX pacTenuid H.
W. BaBusosa), onpeaensaTh TPaHUIbl UX IPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE U OTMCAaHUe
KUBBIX CHCTEM, IPOLIECCOB U SBJICHWM, OpraHu3alus U TMPOBEACHHE OUOIOTHMYECKOTO
9KCIIEPUMEHTA, BBIIB)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TOTYyYEHHBIX PE3yJbTaTOB, UCIOJIB30BAHHBIX HAaYUHBIX MOHSTH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICISTH CYHIECTBEHHbIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJICTOYHBIX OPTraHU3MOB, 0COOCHHOCTH MPOLIECCOB: 0OMEHA BEIIECTB
Y MIpEeBpaIlleHuUs SHEPTUU B KIIETKe, (POTOCHHTE3a, MJIACTUYECKOTO U SHEPTeTUYECKOro 0OMeHa,
XEMOCHHTE3a, MUT03a, MeH03a, OTNIOI0TBOPEHUS, PAa3MHOKEHU S, UHIUBUIYATbHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3);

yYMEHHE IPUMEHATh MOMy4YeHHbIC 3HAHUS 711 OObSICHEHUS OMOJIOTMYECKHUX MPOILIECCOB
W SBICHHUM, Ui TPUHITUS MPAKTUUYECKUX DELICHUI B TMOBCEAHEBHOW KH3HU C LEJIBIO
obecrieyeHrs: 6€30aCHOCTH CBOETO 3/10POBbSI U 3/10POBbs OKPYKAIOLIHX JIFOEH, COOI0ACHUS
HOPM I'PaMOTHOT'O OBEJICHHS B OKpY Karolllel NpUPOIHOH cpesie, TOHUMaHHe HE0OOXOJUMOCTH
MCIOJIb30BAHUS JTIOCTHKEHUN COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOTHIA JJISl pAallHOHAIIBHOTO
MIPUPOJIOTIONIB30BAHMS;

YMEHHUE pelllaTh 3JeMEHTapHble T'€HEeTHUYECKHE 3aJaud Ha MOHO- M JAUTHOpHIIHOE
CKpELIMBaHME, CLEIUICHHOE HaclIeZIOBaHUE, COCTaBIATh CXEMbl MOHOTMOPHIHOTO
CKpEeLIMBaHUA JJIs peicKa3aHus HacleI0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIOJIHATH JIa0OpPAaTOPHBIE U MPAaKTUYeCKHe paboThl, cOOI0aTh MpaBuia Ipu
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYIOBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MHPOPMALIUIO OHOIOTHYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAyUHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CpeacTBa
MaccoBoil  MH(OpMAIMK, HAYYHO-TIOMYJSIPHbIE  MaTepHajbl), O3TUYECKHE  ACHEKThI
COBPEMEHHBIX MCCIIEJOBAaHUI B OMOJIOTHH, METUIIMHE, ONOTEXHOJIOTUH;

yMEHHUE cO3[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Ias
OuosIornYecKyr0o HMH(OPMAIMI0 W3 HECKOJbKUX HCTOYHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOeHMs yyeOHoro mpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJM OMOJOTMU B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUH COBPEMEHHOH €CTEeCTBEHHO-HAYYHON KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCHMCKUX M 3apyOeXHBIX y4EHBIX-OMOJIOTOB B
pa3BuTHE OMOJOTMH, (YHKIMOHAJIBHONH TPaMOTHOCTH YeJIOBEKA Ul PelleHHs >KU3HEHHBIX
3ajau;

YMEHHUE pacKpbIBaTh COJepKaHWE OHOJOTHYECKUX TEPMHUHOB M TMOHATUH: BHI,
NOMYJNSAUS, TEHOQOHM, HBOJIONMS, JABWXKYIIME CHIBl  ((paKTOpsl)  IBOJIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, SKOJIOTHYECKHE (PAKTOPBI, IKOCHCTEMA,
MNPOAYLEHTBl, KOHCYMEHTBI, pEIYLEHTbI, IeNu MUTaHWsA, DHKOJIOTHYECKas MUPaMUAA,
ouoreoreHos, ouochepa;



yMEHHME H3araTh Ouoyiornyeckue Teopuu (dBomonuroHHas Teopus Y. JlapsBuna,
CUHTETHYECKasl TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojbiieBoro cxoacraa K.
M. bapa, yepenoBaHus IJIaBHBIX HalpaBiieHUH U mytei oo A. H. CeBepiioBa, yueHust
o Omochepe B. U. Bepnanackoro), ompenensts TpaHUIBl UX MPUMEHUMOCTH K KUBBIM
CUCTEMaM;

yYMEHHeE BIIaJIeTh METOIaMU HAyYHOT'O IMO3HAHUS B OMOJIOTUU: HAOIIOCHUE U OTMCAaHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3alus U TpOoBeleHHE OHOIIOTHYECKOTO
9KCIIEPUMEHTA, BBIIBU)KEHHE TUIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, O0BSCHEHUE MOMYYEHHBIX PE3yJbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MMOHSATHUH,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJMYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHbIC MPU3HAKH CTPOEHUS OWOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISLUN, TPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€OI[EHO30B U IKOCHCTEM,
OCOOCHHOCTH TPOIIECCOB: HACJIEICTBEHHOM M3MEHUYMBOCTH, €CTECTBEHHOrO0 OTOOpa,
BUI000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, ICUCTBUS YKOJIOTHYECKUX (PAKTOPOB Ha
OpraHM3Mbl, TEPEHOCa BEIIECTB M TOTOKA SHEPrUU B DKOCHCTEMaX, AHTPONOTECHHBIX
W3MEHEHUN B 9KOCHUCTEMaX CBOEH MECTHOCTH, KPYTrOBOPOTAa BEHIECTB M OMOT€OXMMHUYECKUX
LIUKJIOB B Ouocdepe;

yYMEHHE IPUMEHATH MOMyYeHHbIC 3HAHUS 711 OObSICHEHUS OMOJIOTMYECKHUX MPOIIECCOB
W SBJICHUM, Ui TPUHITUS MPAKTHYECKUX PEUICHUH B IMOBCEAHEBHOW >KM3HH C LEIBIO
obecrnieueHrs 6€30MacCHOCTH CBOETO 3/I0POBbA U 3I0POBbs OKPYKAIOIIUX JFOJICH, COOTIOACHUS
HOPM IPaMOTHOTO MIOBEJICHUS B OKPY KAIOLIECH MPUPOTHOM cpefie, TOHUMaHNe HE0OXOJMMOCTH
WCIONIb30BaHUS  JIOCTIDKEHUH  COBPEMEHHOH  Ouojoruu  Juisi  paldOHAIBbHOTO
MIPUPOJIOTIONIB30BaHMS;

YMEHHUE pellaTh 3JIeMEeHTapHble OMOJIOTHYECKHUE 337a4l, COCTaBIATh CXEMBI IIEpeHoca
BEIIECTB M SHEPIHHU B SKOCUCTEMaxX (LleNH MUTaHUs);

YMEHHE BBINOJHATH JJa0OPATOPHBIE U MPAKTUYECKHE paboThl, COOIOAATh MTpaBUiIa PU
paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pPYI0OBAHUEM;

YMEHHUE KPUTHUYECKU OLIEHUBATh U MHTEPIPETHPOBATH MHPOPMALUIO OHOJIOTHYECKOTO
COJIep KaHusl, BKJIFOYAIOIIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi HH(pOpMalMK, HAay4yHO-TOMYJISIPHbIE MaTepuallbl), paccMaTpUBaTh TIJ0OAJIbHBIE
HKOJIOTUYECKHE MPOOJEMbl COBPEMEHHOCTH, (OpPMUpPOBaTh IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

YMEHHE cO03[aBaTb COOCTBEHHbIE IHCBMEHHbIE W YCTHBIE COOOIIeHHs, 0000Imas
OuoJIOTNYecKyl0 HMH(OPMAIMIO M3 HECKOJbKUX HCTOYHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HauMveHoBaHUE KoaudecTBO yacoB
deKkTpoHHbIE (LM (POBbLIE)
n/ | pa3sgeioB H TeM KoHTpoJibHbIE IpakTHyeckune
Bcero o0pa3oBaTejibHbIE PeCypChl
I NporpamMmsbl padoTbI padoThbI
but6mmoreka [IOK
1 b
WOIOTI KAK Hayxd 2 0.5 https://m.edsoo.ru/7f41¢292
5 JKuBBIe cucTeMbI U BX 1 bubmuorexa [IOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XHUMHUYECKUH COCTaB U 8 1 bubmnoreka IIOK
CTPOCHUE KJIETKU https://m.edsoo.ru/7f41c292
4 KuzHeaesaTeIbHOCTD 6 bubmnoreka IIOK
KJIETKHU https://m.edsoo.ru/7f41¢292
Pasmuoxenue u
5 WHIMBHUIYaJIbHOE 5 1 bu6anoreka LIOK
Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnencTBeHHOCTD U
6 W3MEHYUBOCTh 8 15 Bubmuorexa IIOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiusi OpraHU3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
8 P
C3CPBHOC BpeMA 1 https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO
34 0 4

YACOB I10 [TPOTPAMME
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11 KITACC

HaumeHnoBanue KoanuectBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
1 DBOIOLIMOHHAS 9 1 bubnuotexa [JOK
Oouosiorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHHE U
9 ASBITIE SKIBHI 9 05 bubmuorexa [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranu3msl U
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
24 - https://m.edsoo.ru/7f41cc74
cpena
CooOmiectBa u
4 HKOJIOTUYECKHE 9 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6nuorexa [IOK
> Pesepsiioe spens 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[TPOI'PAMME
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