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INOACHUTEJIBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMmsel MO OHOJOIMHM TEOPETHUECKYI0 OCHOBY JJIsl ONpPEIEIeHUs
HOJX0/0B K (DOPMHUPOBAHMIO coJepxkaHUsi YydeOHoro mnpeamera «bHOJOrHsS» COCTABUIM:
koHuentyaibabie nojoxenus @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH, COIep>KaHHs,
pe3ynbTaToB 00y4YeHHs M TpeOOBaHMM K YPOBHIO IOJATOTOBKH BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LEeNIX M INPUHLUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHErO
oOmiero obpazoBanus B Poccuiickoit deneparun, a Takxe MOJIOKEHUs 0 creunduke ONoIOruH,

€€ 3HAYECHUM B MO3HAHWM KUBOW TPUPOJILI U OOECHEUYEHUH CYLIECTBOBAHMS YEIOBEYECKOIO
oOmiectBa. CorjaacHO Ha3BaHHBIM IOJIOKEHHSIM, OINPEAEICHBl OCHOBHBIE (DYHKIIMK MPOTpaMMBbl

110 OMOJIOTHMHU U €€ CTPYKTypa.

ITporpaMma 1o OUOJIOTHH Ja€T MpeACTaBIeHHE O LENsAX, 00 00lIel cTparerun 00ydeHus,
BOCIIUTAHUS © Pa3BUTUS OOyYalOMMXCS CpeacTBaMu ydeOHoro mpenmera «buomorusy,
onpezenseT o00s3aTeNbHOE TMPEIMETHOE COJEp)KaHHUEe, €ro CTPYKTYpy, paclpeaesieHHe IIo
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCIEeI0BaTeIbHOCTh M3YUYeHHs y4eOHOro marepuaia c
YYETOM MEKIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBSI3€H, JIOTHKU 00pa3oBaTeIbHOTO MpOIiecca,
BO3PACTHBIX OCOOEHHOCTEN 00yYaIOINXCS.

B nporpamve mno OuomorMuM TakKe YUYUTHIBAIOTCS TpeOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHBIM pe3yibTaraM oOyueHuss B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yueOHBIX NeHCTBUN 00yUYaroNIMXCs 1O
OCBOEHUIO COJIEP KaHUS OMOJIOTHYECKOr0 00pa30BaHUsl.

B mporpamme mo Guonoruu (10—11 kiaccel, 6a30BbIii ypOBEHb) pealii30BaH MPUHIUI
IPEEMCTBEHHOCTH B H3Yy4YeHUH Ouonoruu, Omarojaps dYeMmy B HEHl mpocMaTpuBaeTCs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PCHUS, IICHHOCTHBIX  OpPWUEHTALWH  JIMYHOCTH, 9SKOJIOTMYECKOTO  MBINUICHUS,
NPEJICTaBICHU O 3J0pPOBOM 00pa3e >KM3HM U OEpeXHBbIM OTHOIICHHEM K OKpYXaromleu
npupoaHoii cpene. IlosToMy Hapsgy ¢ u3yueHHEM OOIIEOMONIOTHYECKHX TEOpHH, a Takxke
3HAHUH O CTPOCHHUHU KUBBIX CHCTEM PAa3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIOIMINX B HUX
NPOIIECCOB B TPOTpaMMe MO OHOJOTHH yJNIENeHO BHHMAaHHE HWCITOJIB30BAHHUIO TTOyYECHHBIX
3HaHUU B TIOBCETHEBHOM JKU3HU JJISl PEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YHCIe: MPOPUIaKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMM  YelloBeKa, MEJUKO-T€HEeTHUECKOro  KOHCYJIbTHPOBAHUS,
000CHOBaHMS PKOJOTHUYECKH LEIeCO00pa3HOTO TOBEJACHUS B OKPYXKAIOIIEH MPHUPOTHON cpene,
aHaM3a BIMSHUS XO3SHWCTBEHHOH NEATENFHOCTH YEIOBEKa Ha COCTOSHHUE TPHPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIATHOW HAMPaBICHHOCTH y4eOHOTo
npeamera «buonorus» MpoaUKTOBAaHO HEOOXOIMMOCTHIO 00ECICUEHUs! YCIOBHMA Ml PeLIeHHs
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJIBHOTO OMOJIOTHUECKOT0 00pa30BaHus, KOTOPAs MPEInoaaract
dopmupoBaHHE y OOYYArOIIUXCS CIIOCOOHOCTH aTalTHPOBATHCS K HM3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHEe cpeaHero ooOuiero oOpa3oBaHMsA 3aHMMaeT BakHOoe MecTo. OHa
oOecrieunBaeT (GopMHUpOBaHHE Yy OOYYAIOUIMXCS NPEACTAaBICHUH O HAy4YHOH KapTHHE MHpa,

pacummpsieT U 060011aeT 3HaHKs O KUBOU TPUPOJIE, €€ OTIHYUTEILHBIX PU3HAKAX — YPOBHEBON

OpraHM3alli¥ M DBOJIOLUH, CO3JAeT YCIOBHS Ui IMO3HAHHWS 3aKOHOB >KMBOW IPHPOJIHI,
dbopmupoBanusa (yHKIIMOHATHLHOW T'PAMOTHOCTH, HABBIKOB 3JI0pOBOTO U Oe3omacHoro obpasza
KHN3HHU, SKOJOIrNYCCKOI'0 MbIIJICHUSA, HECHHOCTHOI'O OTHOIIICHUSA K JKUBOU npupoac U 4YCJIOBCKY.
Bonemioe 3HaueHne OHOJOTHS HWMEET TaKXKe A1 pCIICHUS BOCIHHTATCIIBHBIX U
Pa3BUBAIOIIMX 3a7a4 CPEIHEro o01ero oopa3oBaHusi, COIMAIM3AIMU o0ydaromuxcs. M3ydenne



Ounoaorun obecrnieunBaeT YCIIOBHS JUTSt dbopmupoBaHus WHTEJUIEKTyallbHbIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKON KYIBTYPBI, CIIOCOOCTBYET
WHTErpali OMOJOTUYECKUX 3HAHWUW C MPEJCTABICHUSMH M3 JIPYTUX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3MKU, XUMUH U Teorpaduu. HazpaHHble NOJI0XKEHUS O MpeJHa3HAYCHUN Y4eOHOTro
npenmera «buonorus» cocTaBUIM OCHOBY [UIsl ONpPENENICHHUS IMOAXOIO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

Ot16op comepxanns yuyeGHOro npeamera « BHoorus» Ha 6a30BOM YPOBHE OCYILECTBIEH C
MO3UINI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOIIMUECs TOJKHBI
OCBOUTH 3HAHUS W YMEHUS, 3HaYUMbIe s (popMupoBaHUS OOILIEH KyIbTYphl, OMPEIEIISIONIne
aJICcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAIOIIEH NPUPOJHON cpefie, BOCTPEOOBAHHBIE B
MTOBCETHEBHOM JKM3HHU W MPAKTHUECKOUW aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHMMAIOT DJEMEHTBHl COJAEPIKAHMS, KOTOpPbIE CIyKaT OCHOBOW il  (OPMHUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHE MHpPAa U LIEHHOCTHBIX
OPUEHTALMIX TUYHOCTH, CITOCOOCTBYIOIIMX TYMAaHHU3AUK OMOJIOTHUYECKOT0 00pa30BaHuUs.

CTpyKTypHpOBaHUE COJEp>KaHusl ydyeOHOro marepualia B MpOrpaMMme IO OHOJOTHH

OCYHICCTBJICHO C y‘{éTOM MPUOPUTETHOI'O 3HAYCHUA 3HAHUH 00 OTJIMYUTEIBHBIX OCOOCHHOCTSIX

KMBOU TIPUPOJBI, O €€ YPOBHEBOW OPraHU3alli¥ W SBOJIOLMH. B COOTBETCTBHHM C JTHM B
CTpyKType ydeOHoro mpenmera «buosorus» BblIEIEHBI CIEAYIOUINE COJAEpKATEeIbHbIE JIUHUU:
«buonorus xak Hayka. MeToapl HayyHOTo To3HaHus», «KieTka kak Ouojorudeckas cucTemMa,
«Opranusm Kak Ouoyormueckas cucrema», «CucreMa ¥ MHOTOOOpa3ne OpraHMYecKoro MHUpay,
«IBOJIOLUS KUBON MPUPOABD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTIY.

Llenp usydenust yuyeOHoro mpenmera «buonorus»» Ha 0a30BOM ypOBHE — OBJIAJICHHE
00y4JalImUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QDYHKIIMOHAIBLHOW OpraHu3allid KUBBIX CHCTEM
pPa3HOro paHra v MpuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHOIIIEHUU 0OBEKTOB KHBOW MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

Joctuxenue 1enu uzydeHus ydeOHoro mnpenmera «buomorus» Ha 0a30BOM ypoBHE
o0ecrneunBaeTcsl peLIeHueM CIeAYIOINX 3a/1a4:

OCBOEHUE O0Oy4YarolIMMUCA CHCTEMbl 3HAHUW O OHOJOTMYECKHX TEOpUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIOTEe3axX, MpaBMiIax, CIy)KalUX OCHOBOH ajsi (OpMUPOBAHUA
MPEACTABICHUI O €CTECTBEHHO-HAyYHOM KapTHHE MHUpa, O METOJaX HAay4YHOro ITO3HaHWI,
CTPOCHUHU, MHOT000pa3sMM W OCOOCHHOCTAX J>KUBBIX CHUCTEM pAa3HOTO YpPOBHS OpraHU3aLUH,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHMIX B OUOJIOTHH;

¢bopMupoBaHre y OOy4aroUIMXCs MO3HABATENbHBIX, WHTEIIEKTyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpOIECCe aHaIKM3a JTaHHBIX O MyTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISAOB,
UJed ¥ MOJX0/I0B K U3YyUEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUu;

CTaHOBJIEHHE Yy oOOydvaromuxcs oOmei KynbTypel, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLEHUBATH SBJICHUS OKPY’KAIOLIEr0 MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWU 3HAHUH U OMBITA, OJYYEHHBIX MPU U3yUYEHUU OHOJIOTHH;

(dbopMupoBaHHe Yy OOYYarOMIMXCS YMEHUH WILTIOCTPUPOBATH 3HAYEHUE OMOJIOTHYECKHX
3HAHUN B TMPAKTUYECKON JIEATETHHOCTH YEJOBEKa, DPA3BUTHUH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHUE YOEKICHHOCTH B BO3MOKHOCTH IO3HAHHS YEJIOBEKOM >KMBOW HPHPOJIBI,
HE00X0UMOCTH OEpe’KHOT0 OTHOIIEHUS K HEW, COOII0IEHUS] STUUECKUX HOPM IpU MPOBEACHUU
OHMOJIOTrMYECKHUX UCCIIEOBAHU;

OCO3HAaHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHWI JJisl MOBBIIECHUS YPOBHS HKOJIOTMYECKOM
KYJbTYPBI, 17151 JOPMUPOBAHHUS HAYYHOTO MUPOBO33PECHHUS,



NpUMEHEHHE TPUOOPETEHHBIX 3HAHMN M YMEHWH B IOBCEIHEBHOM JKU3HU JUIA OLEHKH
MOCJEICTBUI CBOEW JEATENBHOCTH IO OTHOIICHHIO K OKpYXKarolied cpene, COOCTBEHHOMY
3I0pOBBIO, 0OOCHOBAHUE U COOJIIOICHHE MEP MTPOPMITAKTUKH 3a00JI€BaHUIA.

B cucreme cpennero obmiero odpasoBanusi «bruonorus», usydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCA  00S3aTeNbHBIM YYeOHBIM IPEIMETOM, BXOMALIMM B COCTaB MPEAMETHOW 00JacTH
«EcrecTBeHHO-HayuUHbIE IPEAMETHD).

Jlng nzydyenust Ouonoruu Ha 0a30BOM YPOBHE CpelHEro oOIiero o0pa3oBaHus OTBOJUTCS
68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hezmeno), B 11 kinacce — 34 yaca (1 yac B HeneIno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi Kak Hayka.

Buonorus xak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMH, TEXHUYECKUMHU M JIPYTHMHU
€CTEeCTBCHHBIMU HayKaMH, (uiocopuei, 3TUKOW, ICTETUKOW W mpaBoMm. Pois Ouonoruu B
dbopMUpOBaHUY COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

MeTo/ bl TO3HAHUS KUBOU MPHUPOABI (HAOIIOIEHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHHE,
KJIaCCU(UKAIIMsI, MOJISIIMPOBAHKE, CTATHCTUYECKAss 00pabOTKa TaHHBIX).

JdeMoHcTpauuu:

IToptpersr: Y. {apBun, I'. Mennens, H. K. Konpos, /. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBD».

JlaGopaTopHble M IPAKTHYECKHE PAadOThI:

[Ipaktuueckas pabora Ne 1. «lcnonp3oBaHue pa3IUYHBIX METOJOB IPU H3YUYEHHH
OHOJIOrMYEeCKUX O0BEKTOBY.

Tema 2. )KuBble CHCTEMbI M UX OPraHU3AIUs.

JKusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIUYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CgoiictBa OuocucteM U HX pa3HooOpaszue. YPOBHM OpraHU3AIUMH OUOCUCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBbIM,  OpPraHU3MEHHBIM,  MOMYJAILMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OGMOC(hEPHBI.

JdemoncTpanum:

Tabmuubr 1 cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHU OpPraHU3AIMH KUBOU
PUPOIBD).

O6opynoBanue: Moaens Moiekysl JTHK.

Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMUYECKUE  DIJIEMEHTHI: MAaKpOd3JIEMEHTBHI,
MUKpO3JeMeHThI. Bosia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOJBI W MUHEpPATbHBIX BEIIeCTB B kieTke. [loamepskaHue OCMOTHYECKOTO
Oananca.

Bbenxu. CocraB u crpoeHue 6e1K0oB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmbie
U 3aMEHUMBIC AMUHOKHUCIOTHI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpPhl O€IKOBOM
MOJIeKyJbl (TIepBUYHAsl, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorudeckue GpyHKIUNU OEIKOB.

®epmeHTHl — OHonoruyeckne karainu3atopbl. CTpoeHue (epMeHTa: aKTHBHBIN IEHTD,
cyoctpatHas crneuuduuHocth.  Kodepmentsl. Buramuabel.  Otauums  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTalln3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U 1e30Kcupr003a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuibl (KpaxMmay, TIUKOTEH, IeJUII0NIo3a). buonormueckne QyHKIUH
YTJIEBOIOB.

Jlunuaer:  Tpurmunepuabl, Gochomunuabl, crepouabl. [ uapoduILHO-TUAPODHOOHBIC
cBoiicTBa. buonornyeckue ¢ynkuuu nunuaoB. CpaBHEHUE YTIEBOAOB, OCIKOB U JIMIIUIOB Kak
HMCTOYHHUKOB YHEPTUHU.



Hyxneunossie kucnotsl: JITHK u PHK. Hykneornasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuun JJHK. Crpoenne u ¢ynkumu PHK. Buner PHK. AT®: crtpoenue u
byHKUIUU.

Huronorus — Hayka o kierke. KierouHas Teopus — MpuMep B3aUMOJEHCTBUS HUACH U
(akTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHUS KIIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOmIie Npu3Hakyu KIETOK: 3aMKHYyTasl HapyskKHas
MeMmOpaHa, mosekynsl JJHK kak renetudeckuii anmapar, cucTemMa CUHTE3a Oelnka.

Tumpl KIETOK: JyKapuoTHYeCKas W Tpokapuorudeckas. OCOOEHHOCTH CTPOCHUS
MpoKapuoTUYeCKOn KieTku. Kietounas crenka 6akrepuil. CTpoeHUE 3yKapuOTHIECKON KIIETKH.
OcHOBHBIE OTIANYHUS PACTUTEIBHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAIHUKC, UX (YHKIHUU.
[lna3smatnyeckas MemOpaHa, €€ cBoWcTBa W (QyHKUmMU. Ll¥TommasmMa W €€ OpraHoMIbI.
OnnomeMOpanHnblie opranouas! kinetku: JIIC, annapar 'onpmkuy, muzocomsl. [loyaBToOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHAPWH, IMiIacTuabl. [IpoucxoxaeHne MUTOXOHIPUM W IUIACTHUA.
Buner nnactun. HememOpanHbie opraHoubl KIETKU: PHOOCOMBI, KIIETOUHBIH LIEHTP, LIEHTPHOJIH,
PECHUYKH, KTIyTUKH. DYHKIIMHU OPTaHOUIOB KIETKU. BritoueHusl.

Anpo — perynaropHslil neHTp ki1eTku. CTpoeHue sipa: aaepHas o00jiouka, Kapuora3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpauuu:

[optpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illnelinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «Pacnpenenenre XUMHYECKHMX 3JEMEHTOB B  HEKHUBOW IMPUPOIEH,
«PacnpenesieHue XUMUYECKUX 3JIEMEHTOB B )KUBOM IIPUPOLIEY.

Tabmumer u cxembl: «llepuomuyeckas TabmuIa XUMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOABIY, «brnocunTes 6enkay, «CtpoeHne Mosekybl 6enkay, «Ctpoerne hepMeHTay,
«Hyxiennoseie kuciotsl. [JHK», «Ctpoenue monexyinsl AT®», «CtpoeHne 3yKapuoTHYECKOM
KJIEeTKN», «CTpoeHue MKUBOTHOM KIeTKn», «CTpoeHHEe pacTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI», «CTpOCHHE siApa KIETKI», « Y TIEBOAbDY, «JIumuasn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, O0OpYyIOBaHHE AJisi MPOBEACHHUS HAOIIOICHUI,
WU3MEPEHH, DKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTropHble U NIpaKTHYeCKUe PadoThI:

JlaGopaTopHas pabora Ne 1. «M3yueHue KaTaJIUTHYECKOH aKTUBHOCTH (EepPMEHTOB (Ha
MpUMEpE aMIJIA3bl I KaTamnas3bl)y.

JlabopaTopHast padota Ne 2. «M3ydeHue CTpoOeHUs KJIETOK DPACTEHHH, >XHUBOTHBIX U
OaxTepuii Mo MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KusHeaessTeJbHOCTH KJIETKHU.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMuisanus (TUTACTHUECKHH  OOMEH) |
TUCCUMMIIALIUS (SHEPreTUYeCKHii 00MeH) — IBe CTOPOHBI €MHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEILECTB U SHEPTrUU B IOHUMaHUU MeTabosn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpodHsbiid. Poas pepmeHTOB B 00MEHE
BEILECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®orocunare3. CperoBas u TeMHOBas ¢a3bl (orocuHTe3a. Peakiuu QorocuHTE3A.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HHU Ha 3emuie. BimsiHue yciioBuii
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMmocuHTe3. XeMOCHHTe3UpyIone Oakrepuu. 3HaUYCHHE XEMOCHUHTe3a I JKU3HU Ha
3emie.

OHepretuueckuii oOMeH B  KkjeTke. PacmienyieHue  BemiecTB, BBIJEIEHHE U
AaKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTalbl JHEpreTuyecKoro ooMena. I nukonus. bpoxxenue u
ero Buabl. KucimopomHoe okuciaeHue, WIM  KIETOYHOE AblxaHue. OKUCIMTENbHOE
docdopmmpoBanne. IHHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peaxnmm wmarpmuHoro cuHTe3a. ['enermueckas wuHpopmamus u JIHK. Peamuzarms
reHeTudeckor mHpopmanuu B KieTke. [ eHeTHYEeCKUi KOl U ero CBOMCTBA. TpaHCKpUIIIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcusauuu. KoauposaHue
aMHHOKHUCIOT. Pons pubocoM B OuocunTese Oenka.

Hexnerounsie ¢opmbl xu3Hm — BUpychl. Mcropus otkpeitust BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKJIa BUPYCcoB. bakrepnodaru. bonesnn
pacTeHUi, )KUBOTHBIX U Y€JIOBEKa, BHI3bIBAEMbIC BUpycaMu. Bupyc nMMmyHoeduinTa yenoBeka

(BUY) - Bo3Oymurens CIIMJla. OOparHas TpaHCKpPHUILHKS, peBEpTa3a M HHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.
JdeMoHcTpauuu:

optpets: H. K. Konsnos, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmuer  w cxembl:  «Tumbl  mutanus»,  «Metabomm3my,  «MUTOXOHIPHSY,
«JHepreTrueckuit oOMen», «Xmoportacty, «Dorocuntes», «Ctpoenne JTHK», «Ctpoenne u
dbyHKIIMOHMpOBaHWEe  TeHa», «CuHTe3  Oenmka», «['eHeTmueckuid  koa», «Bupycem,
«bakrepuodarn», «Ctpoenne u ku3HeHHbId 1ukn Bupyca CIIM/la, OGaxrepuodaray,
«Penmukanms JIHK.

O6opynoBanue: moaenu-anukanun «Yasoenue JIHK u tpanckpunmms», «buocunrtes
Oenka», «CTpoeHHe KIETKW», Mojenb cTpykTypsl JITHK.

Tema 5. Pa3MHoOKeHMe U HHAUBHUIYAJbHOE PA3BUTHE OPTraHU3MOB.

Knerounplii WK, WIM >KU3HEHHBIM HHMKI KiIeTKUW. MHTepdaza m murtos. Ilpomeccsl,
npotekaronue B uHTepdaze. Pemnmukanus — peaknus matpuuHoro cunTteza J[HK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuoTuil. JIUIUIOWIHBIN U TaluIOWIHBI XPOMOCOMHBIE
Habopbl. XpomaTuapl. LluTomornueckue OCHOBBI Pa3MHOXKEHUS W WHAMBUAYATBHOTO Pa3BUTHUS
OpraHu3MOB.

Henenune xnerkn — muto3. Cramum mwurtosa. llpouecchl, mpoucxopsiive Ha pa3HbIX
CTagusIX MUTO3a. bronoruyeckuii CMbICI MHTO34.

[Iporpammupyemasi Tubenpb KJIETKHA — aroITo3.

®dopMBl  pa3MHOXKEHHsSI OpraHM3MoOB: Oecrmojoe U mojoBoe. Bwuumbl  Gecronoro
pPa3MHOXKEHUS: NIeJICHHE HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KJIOHMPOBAHHE OPraHU3MOB, €r0 3HAUCHUE IS
CEIICKITHH.

[ToroBOE pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOIOTO.

Meito3. Craguu meiosza. IIpoieccel, mpoucxonsimue Ha crtaausx Meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaYEHUE MeH03a.

l'amerorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KJIETOK y JKUBOTHBIX. [107I0BBIE JKeTe3bl:
CEeMEHHUKHU W suyHUKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30u,
SUICKIIETKAa) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKICTOK |
criepmaTo3ouoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOoe pa3Buthe (OHTOTEHE3). DMOpHOHAIbHOE pa3BHTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATBHOTO PA3BUTHUSL Y TO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacCTPYJISIINS,



opranoretes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBLHOIO Pa3BUTHS: HPSIMOE,
HenpsiMoe (TMurHOYHOE). BrusHHe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXK/IEHHbIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIUN
pa3BUTHSL.

Jdemoncrpanum:

Tabmuipl U cxeMbl: «@OpMBI Pa3MHOXKEHHUST OPTaHU3MOBY, «J[BOWHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOXKEHUE pacTeHui», «J/lenenue kieTku
Oakrepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIIETOUHBIN LMK,
«Pemmukanus JJHK», «Mutos», «Meiiosy, «lIpsMoe u HenpsiMmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/INA OHTOTE€HE3a.

O6opynoBaHue: MUKPOCKOI, MHUKpompenapaTsl «CriepMaTo30U/bl MIIEKOIHUTAIOLIETOY,
«Slineknerka miekonuraromero», «KapuokuHe3 B KIeTKax KOpellKa JIyKa», MarHUTHAas
MoaeNb-anukanus «/lenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpoMOCOMBL.

JlaGopaTopHble M IPaKTHYECKHE PadOThI:

JlabopaTtopnast padora Ne 3. «HabOmtonenne MuTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHass pabora Ne 4. «l3ydeHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOTpEnaparax.

Tema 6. HacjieacTBeHHOCTH M1 H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pas3BUTHS TEHETUKU. Poib LUTONOTMH U
SMOPHOJIOTHH B CTAHOBJICHHH TEHETUKH. BKIIa]] POCCUICKHUX U 3apYOEIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKH. MeToabl TeHEeTUKH (THOPHAONOrMYecKUd, IMTOI€HETUYECKUH, MOJIEKYJISIPHO-
reHeTuueckuit). OCHOBHBIE T€HETHUECKHUE MOHATHS. [ eHeThyecKass CUMBOJIMKA, UCTIONIb3yeMasi B
CXeMax CKpEIIMBaHMI.

3aKOHOMEPHOCTU  HAcle[OBaHUs  IMPU3HAKOB, YycTaHoOBJIeHHble [. Mennenewm.
MouorubpuaHoe CKpeuBanue. 3aKoH eJUHO00pa3us THOPUAOB MepBoro nokojaeHus. [Ipasuio
JOMUHHUPOBaHMsI. 3aKOH pacllelUIeHUs MpU3HaKoB. ['mnore3a wuctoTel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe  cKkpemMBaHHE. 3aKOH  HE3aBHCHUMOIO  HAcleOBAaHUA  MPHU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPUIHOIO CKpEIIMBaHMS. AHAIM3HUPYIOLIEe CKpeIIUBaHUE.
Hcnonb30BaHne aHAIU3UPYIOLIETO CKPELUBAHUS JIS1 OTIPEAEIICHUS] TEHOTHUIIA OCOOH.

CuemnnieHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana 1o cuerieHHOMY
HacJe10BaHUI0 reHoB. HapyiieHnue crierieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOPHS HACIIEACTBEHHOCTH. | €HeTHUECKHE KapThl.

I'eneTrka mosia. XpoMOCOMHOE OIpEECHHE MoJa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHele M reTeporaMeTHble OpraHu3mbl. HaciienoBaHue INpPU3HAKOB, CUEIJICHHBIX C
TIOJIOM.

N3menunBocTh. Buabl MN3MEHUMBOCTH: HEHACIEICTBEHHAs U HAcJeICTBEHHas. Poib cpejibl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYHBOCTH.
BapuannonHnsiil psg u BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peaknuu. CBoHcTBa MOIUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencrBenHas, Wiy TeHOTUITMYECKAs, U3MEHUNBOCTh. KOMOWHATHBHAS M3MEHYHBOCTD.
Meiio3 W TONOBOM TIpOllECC — OCHOBAa KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalMOHHAS
u3MeHYMBOCTh. Kiaccudukamus MyTainuii: reHHble, XpOMOCOMHBIE, TeHOMHbIe. YacToTa u



OPUYMHBI MyTaluil. MyTareHsbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON
n3menuuBocty H. M. BaBusosa.

BresnepHas HacIeACTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METO/Abl T€HETHUKHU YEJIOBEKA:
TeHEAIOTUYSCKUH, OJM3HEIOBBIN, IUTOTCHETHYECKUN, OWOXUMUYECKUH, MOJICKYISPHO-
reHetudyeckuii. COBpEeMEHHOE OIpeJeICHHe TEeHOTHIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHIMPOBaHKWE, B TOM uucie ¢ mnomonisto [IP-ananu3a. HacnenactBeHHbie 3a0oJieBaHMS
YyelnoBeKa: TeHHble Oolle3HH, OONIE3HM C  HACIEJACTBEHHOW MPEeApacroi0KEeHHOCTHIO,
XpoMocoMHBIe Oone3Hn. ComaTudeckne W TeHepaTuBHbie MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIHIIEI 370pOBOTO 00pa3a KU3HU, JUATHOCTUKH, MPO(PHIAKTUKH ¥ JICUCHUS TCHETUICCKUX
Oose3Heil. MenuKO-TeHETHYECKOe KOHCYJbTUPOBAHWE. 3HAUCHHE MEIUIIMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YEeTTOBEKA.

Jdemoncrpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. YerBepuxon, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabmuiel 1 cxembl: « MOHOTHOPHUIHOE CKPEUIUBAHUE M €T0 ITUTOTCHETUYECKAsk OCHOBAY,
«3aKOH paclIeIVIeHUs] M €ro IMTOreHETUYECKas OCHOBa», «3aKOH YHMCTOTBI TaMeT»,

«luruOpunnoe ckpeuuBanuey, «lluTomoruueckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHUS,
«Menosy, «B3zanMonencTBre amielbHbIX TEeHOBY, «l'€HeTHnYecKre KapThl paCTEHUMN, KUBOTHBIX
U yenoBeka», «l'eHeTnka momay», «3aKOHOMEpPHOCTH HACIEAOBaHUS, CLEIUIEHHOTO C IOJOM,
«KapuoTunsl yenoBeka ¥ IKUBOTHBIX», «Bumbl wu3MeHunBoct», «MonudukanmonHas
U3MEHYUBOCTEY», «HacnemoBanue pesyc-dakxropay, «l'eHeTHKa Tpymm KpoBW», «MyTarioHHas
HW3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-ammukanuu «MoHoruOpuaHOe CcKpemmBanue», «HemnomHoe
JOMHUHHMPOBaHUE», «JIMrHOpHIHOE CKpeluBaHuey, «IIepekpecT XpoMOCOM», MHUKPOCKOIN H
MuKpornpenapar «J[po3odunay (Hopma, MyTaruu GOpMbI KPBUILEB U OKPACKH TeJa), Tepoapuid
«I"opox moceBHOI».

JlabopaTopHble U MpaKTH4ecKHe padoThI:

JlaGopatopHas padota Ne 5. «3yueHue pe3yiabTaToB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIIPEIIapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MOAU(PUKATUOHHON H3MEHYUBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Ps/1a U BAPUALIMOHHON KPUBON.

Jlaboparoprass pabora Ne 7. «AHamm3 wMyTtauuid y Jpo3odmibl  Ha TOTOBBIX
MHUKpOTIpeTiapaTax.

[TpakTuueckas padbota Ne 2. «CocTtaBieHne U aHaIU3 POAOCIOBHBIX YETIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak HayKa U mpoliecc. 3apoxAeHUE CeNeKIu 1 qomecTukanus. Yuenue H. U.
BaBunoBa 0 1eHTpax NPOUCXOXKIECHUSA W MHOTO0Opaswsi KyJIbTYpPHBIX pacTeHuid. LleHTps
MIPOUCXO0KICHHSI IOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHbIE METObI CENEeKIIMU. MacCOBBIM M WHANBUIYAIbHBIA OTOOPHI B CEJIEKIIUU
pacteHuii u kUBOTHBIX. OIleHKa 3KcTepbepa. bInu3kopocTBEHHOE CKpeluBaHie — MHOPUANHT.
UYucras nuHusa. CkpemmBaHue YWCTBIX JuHMA. [erepo3uc, wnum rHOpUAHAs cuia.

HeponcrBenHoe ckpemmBanne — ayrOpuamar. OtTman€HHas THMOpHIM3alMs M €€  YCHEXH.
NcKycCTBEHHBI MYTareHe3 M IMOJYy4YEHUE MOJUIUIOWIOB. J[OCTHXKEHUS CENEKIMU pPaCTCHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAas HMHXKEHepUs. ODTambl CO3JaHUA
pexomOunanTHOM JIHK u Tpancrennsix opranumsmoB. Kiierounas wunxkenepus. Kiierounble
KYJbTYpbl. MUKPOKJIOHAIILHOE pa3MHOKEeHHE pacTeHuid. KilonnpoBaHue BHICOKOTPOIYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. ODKOJOTUYECKHME U IThyYeckue mpoodiembl. MO —
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsi: H. U. BaBunos, . B. Muuypum, I'. JI. Kapneyenko, M. ®@. BaHoB.

Tabmunel u cxeMmbl: kapta «L[eHTpbl TPOUCXOXKIEHUS U MHOT000paszus KyJIbTYPHBIX
pacrenuit», «ITopojbl JOMANIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuil», «OTaaneHHast
rubpunmzarus», «Paborer akagemumka M. @. HWsanoBay, «llomumnonmus», «OOBEKTHI
ounorexHonorum», «Kinerounsle KyJIbTypbl U KIOHUpOBaHUE», «KoHCTpyupoBaHue u mepeHoc
TE€HOB, XPOMOCOM.

ObopynoBaHue: MYJSDKH TUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYpHBIX COPTOB
pacrenuii, repoapuii «CenbCKOX035HCTBEHHBIEC PACTCHUS.

JlaGopaTopHble M IPAKTHYECKHE PAadOThI:

Oxckypcusi « OCHOBHBIE METOJIbI U JOCTHIKEHHUS CEJICKIHUU PACTEHHM W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIA y49acTOK, B TEITMYHOE
X035IICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 BUOJIOTMM HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cornacho ®I'OC COO, ycraHaBnuBaIOTCs TpeOOBaHMA K pe3yJbTaTaM OCBOCHHUS
00y4aromKMUCs MPOrPaMM CpPEIHEro 00IIEero 0Opa3oBaHUs: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B cTpykType ITUYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS mpeameTra «bHOIOTHS» BBIIEICHBI
CIIEIYIOUINE COCTABJISIONIME: OCO3HAHHME OOYYAIOUUMHCA  POCCHMCKON  IpaKAaHCKOM
UJACHTUYHOCTU — TOTOBHOCTH K CAaMOPA3BUTHUIO, CAaMOCTOSITEIBHOCTH U CaMOOIPEIEICHHUIO,
HaJIMYUEe MOTHBAIMM K OOyYeHHI0 OMOJNOruM, IeJIEHApPaBIEHHOE pa3BUTHE BHYTPEHHUX
yOEXKICHHUI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U MCTOPUYECKUX TPAIUIMA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JEATENIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  YCTaHOBKaMM, HPUCYIIMMHU  CHUCTEME
OMOJOrMYecKOro O00pa30BaHUsA, HaJUYME DSKOJOTHYECKOrO0 MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LIENTU ¥ CTPOUTD KU3HEHHBIC TUIAHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHs mpeaMmeTra «buonorus» AOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCIHTATEIbHON AESITETLHOCTH B COOTBETCTBUHM C TPAJUIMOHHBIMU POCCHHUCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B
oOuiecTBe NpaBWJIaMU U HOPMaMM IOBEJEHHMS M CHOCOOCTBYIOT IpolleccaM CaMONO3HaHMUS,
CaMOBOCITUTAaHUSI U CaMOPA3BUTHS, PA3BUTUS BHYTPEHHEH IMO3ULMU JIMYHOCTH, MaTPUOTHU3MA,
YBaXEHHSI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHIO, B3aUMHOTO
YB@KEHUs, OEpeKHOr0  OTHOIIEHUS K  KyJbTYpHOMY  HAclIeAUI0 U TPaJAULUSAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepauuu, NpUpoAe U OKPYKarolen cpeie.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS Y4eOHOTO mpeameTa «bruonorus» A0KHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb O0YYaroIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHMEHTAllMd, IIO3UTUBHBIX BHYTPEHHHUX
yOEXKIEHUI, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  oOllecTBa,
paciiipeHHe >KU3HEHHOTO OIbITa M OMNBITAa JESATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIpaBlIeHUI BOCIIUTATENBHOMN 1€ATEeIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUIMCKOr0 0OIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IMpaB U OOS3aHHOCTEH, yBakeHHE 3aKOHA U
MIPaBOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN AEATEIbHOCTU MPU CO3/IaHUU YUEOHBIX IIPOEKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJHEHUN OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIIMIO [0 OTHOIICHHWIO K SIBICHUAM
COBPEMEHHOI KU3HU U OOBACHATD €€;

YMEHHE yYWUThIBaTb B  CBOMX JEHCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3HbIMU yOeXKJACHUAMHU, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLIMATIbHBIM
MOJIO)KEHHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEJOBATENbCKUX 3a/ad, YBaXKUTEIbHOI'O OTHOLIEHUS K MHEHUIO
OIIIOHEHTOB MPH 00CYXJAEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHNUS;

TOTOBHOCTH K T'YMaHHUTAPHOM U BOJIOHTEPCKOM eI TeTbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTH POCCHUICKON TPAKIAHCKON HICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, 4yBCTBAa OTBETCTBEHHOCTH INepel PoaMHON, TOpAOCTH 3a CBOW Kpai, CBOIO
Poauny, cBOM S3BIK M KYJIBTYpPY, NPOILJIOE U HACTOAIIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHME K NPUPOJHOMY HACJIE€OUI0 M MaMATHUKAM IPHUPOJBI,
JIoCTHXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh  OIEHHMBATH BKJIAJ] POCCHUIMCKHX YYEHBIX B CTAHOBICHHE W Pa3BUTHE

OMOJI0TUH, TOHUMAaHHsI 3HAYE€HUsI OMOJIOTUH B TIO3HAHUU 3aKOHOB MTPUPO/IBI, B )KU3HH YEIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

HﬂeﬁHaﬂ Y6C)I(I[éHHOCTI>, TFOTOBHOCTD K CJIYKCHHUIO U 3allIUTEC OTquCTBa, OTBCTCTBCHHOCTH
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHHUE JTyXOBHBIX IICHHOCTEH POCCUICKOTO HApO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M IMPUHHUMATh OCO3HAHHbBIE PEIIECHUs, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKIIAJa B TOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO;

OTBETCTBCHHOE OTHOIIICHHE K CBOUM POJUTEIISIM, CO3JQHUI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO MPHUHSITHUS [IEHHOCTE CEeMEHON KU3HU B COOTBETCTBUM C TPATUIUSMHU HAPOJOB
Poccun;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasl 3CTETHKY ObITa, HAYYHOTO M TE€XHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

IOHUMAaHHUE SMOIMOHATIBHOTO BO3AEHCTBUS JKUBOM IIPUPOIBI ¥ €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMIICHHUE MPOSBIATH
KayecTBa TBOPUYECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (OPMHPOBAHHS  KYJLTYPbl  3A0POBbSI W
IMOLMOHAIBHOIO 0JIArONOJIy4usi:

MOHMMAaHWE U peaju3alus 3J0pOBOro U 0Ee30MacHOro o0pasa >KM3HM (30pOBOE MUTAHUE,
COOJIIO/ICHHE TUTUEHUYECKUX TPABWII M HOPM, COalaHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynspHas (u3ndYecKkas aKTUBHOCTB), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHHE IEHHOCTH TPaBUJ WHAMBHIYaIbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAILUAX, YTPOXKAIOIIKNX 37J0POBbIO U KU3HU JIIOJIEH;

OCO3HaHHE MOCJEACTBUM M HENPUSATHS BPEIHBIX NPHUBBIYEK (YNOTpeOIEHUs aIKOTOoJs,
HAapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHMA:

TOTOBHOCTB K TPY/1y, OCO3HaHHE [IEHHOCTH MacTepPCTBA, TPYIOTI00HE;

TOTOBHOCTH K aKTUBHOU OCATCIIBHOCTHU TEXHOJIOTHYECKON U COI_[PIaJIBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATb M CAMOCTOATEIBHO  BBIMIOJNHATH — TaKyIO
NEeSITeTTbHOCTD;



UHTEpeC K pa3nuyHbIM cepam mpodeccHoHaTbHON AeITeIbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAaHHBII BBIOOP Oyay1ieil mpodeccun u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE [IJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpPa30BaHUIO Ha NMPOTSKEHUHU BCEH
KU3HH;

7) 3K0JI0TMYE€CKOT0 BOCTIMTAHUS:

9KOJIOTUYECKH 11e7IeCO00pa3HOe OTHOIIECHUE K MPHUPOJE KaK UCTOYHHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMSI

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KyIbTYpbl: MPUOOPETEHHE OMbITa IUIAHUPOBAHUSA
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEACTBUN JUIsl OKPYKAIOILIEH CpeIbl;

0CO3HaHUE IrI100aTbHOTO XapaKTepa SKOJIOTHIECKUX TTPOOIIEM U MyTEeH X PEIICHUS;

CIOCOOHOCTH MCITOJIB30BaTh MPUOOpETaeMbIe TIPH M3yYCHUH OMOJIOTHU 3HAHUS U yMEHUS
IpU pelieHuu MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOOINOIb30BaHUEM (COOMIOICHNE
MpaBUJ MOBEACHUSI B MPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BUOB, YKOCHCTEM, OHOChepsl);

AKTUBHOE HEMPHUSATHE NEUCTBHUM, MPUHOCSIIIMX BPEI OKPYXKAIOIIEH MTPUPOJAHOU cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKUE MOCIEACTBHUS MPeIIpUHUMAEMBbIX
JIEHCTBUN U NIPENOTBPALLATD UX;

HAJIMYUE PA3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KyJIbTYpBhI, OIbITA
NESTEIbHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAThCSI HUMHU B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUMAIBHOM IPAKTUKE, TOTOBHOCTH K YYacCTUIO B
MPaKTUYECKON JEATETLHOCTH SKOJIOTHUECKOW HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOT 0 TO3HAHUSA:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsT HAyKH ¢ OOIIECTBEHHOW TMPAaKTUKHU, OCHOBAHHOTO Ha JHAlOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIHTYPHOM MUPE;

COBEpUICHCTBOBAHUE S3bIKOBOI M UNTATENIbCKON KYJIbTYpPbhI KaK CpEACTBa B3aUMOJICHCTBUS
MEXy JIIOJIbMU U NTO3HAHUS MUDPA;

MOHMMAaHWe CrenuUKY OUOJIOTHHM KaK HAayKH, OCO3HAaHHWs €€ poau B (HOpMHPOBAHHH
PaIMOHATILHOTO HAYYHOTO MBIIIJICHHSI, CO3IaHUU TICIOCTHOTO MPEACTABICHUS 00 OKPYIKAIOIIEM
MUpPE Kak O €IWHCTBE TMpPHUPOAbI, dYeloBeKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHrnu MpoodieM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OMOJIOTUM Ul COBPEMEHHOM LUBHIIM3AIMU: 00ECIIeUeH s
HOBOT'O YpPOBHSI Pa3BUTHS MEIULIMHBI, CO3JaHHUE MEPCIEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble mpoOaemMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 II00aNbHbBIX
IKOJIOTUYECKUX TIPOOJIeM U 00ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlMOHATLHOMY
MCIIOJIb30BAHUIO MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B TMOJYYCHUU OMOJIOTHYECKUX 3HAHHWM B IEJSAX TMOBBIIMICHHUS 00IIen
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM dYacTu (YHKIIMOHAIHHOU
TPaMOTHOCTH O0yUaronmxcs, GopMUPYEMOil PU U3yueHUU OUOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB IO3HAHMS, HMCIOJb3YyeMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH WCTIOJB30BaTh TMOJydaeMble 3HAHUS ISl aHAW3a W OOBSICHEHUS SBICHUUN
OKPYIXKAIOIIEr0 MUpPa W TPOMCXOAAIIMX B HEM W3MEHEHHM, yMeHHE JeiaaTh O00OCHOBAHHBIE
3aKJTIOYEHUST HA OCHOBE HAyYHBIX (DAKTOB W MMEIOMIMXCS JAaHHBIX C IENbI0 MOTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIHHO HCIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS IS PEHICHUS
po0JieM B peasbHBIX )KU3HEHHBIX CUTYAIIHSIX;



OCO3HaHME IICHHOCTU HAyYHOM AEATENbHOCTH, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO U
HCCIIE0BATEIbCKYIO ICSTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BAHUIO, K
aKTMBHOMY TIOJIyYCHHWIO HOBBIX 3HAaHMH 1O OHOJOTMM B COOTBETCTBHH C JKU3HCHHBIMH
HOTPEOHOCTSAMM.

METANPEIMETHBIE PE3YJIbTATHI

MertamnpeaMeTHble pe3yibTaThl OCBOCHUS ydyeOHOro mpenmera «buomorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33pEHHSI  OOYYAIOMIMXCS — MEXKIUCIHMILTHHAPHbIC
(MexmpenMeTHbIe) oOLIeHaYYHbIE TOHATHS, OTPaXKaroIINe LEI0CTHOCTh HAy4YHOH KapTUHbBI MUpa
U cnenu@uKy METoJ0B MO3HAHMS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIrus,
SBJICHHE, MpPOLecC, CUCTeMa, HAay4HbIM (akT, NMPUHLMII, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIeoBaHNe, HaONI0NeHNe, U3MEPEHUE, HSKCIEPUMEHT U JIPYTHX), YHHUBEpCaJIbHbIC
yueOHble JeHCTBUS (MO3HABATEJIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 00ECIIEUNBAIOLIIE
(dopmupoBaHue (PyHKIMOHAJIBHOW I'PAMOTHOCTH M COLMAIBHOM KOMIIETEHLUH OOYy4aroIIuxcs,
CHOCOOHOCTh o0yyaromuxcs UCII0JIb30BaTh OCBOEHHBIE MEXIUCLUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCAIbHbIC yueOHbIE JICHCTBUS B I03HABATEIbHON H
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe pe3ysbTaThl OCBOEHHsI MPOTrPaMMBbl CpeiHero oOmiero odpa3zoBaHHs
JOJIKHBI OTPaXKaTh:

OBi1ajieHNe YHHBePCAJbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMH ICHCTBHSIMH:

1) 0a3oBbIe JJorHYecKHe JeiicTBUS:

CaMOCTOATENLHO (HOPMYJIMPOBATh M AKTyald3MpOBaTh MPOOJIEMY, paccMaTpvBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPH OCBOCHUM 3HAHUH NPHEMbI JIOTHYECKOTO MBIIUIEHHs (aHAJIu3a,
CHHTE3a, CpaBHEHMA, KIacCU(PUKAIMH, OOOOIIEHUsS), PACKPBIBaTh CMBICT OHOJOTHYECKUX
MOHSTUN (BBLIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU MOHITUIMHU);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTUKCHMS,
COOTHOCHTB PE3YJIbTAThl ACSITEILHOCTHU C IIOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJOTMYECKUE MOHATUS sl OOBSCHEHHs (AKTOB U SIBICHUM KUBOH
HPUPOJIBL;

CTPOUTHb JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JAEIyKTUBHBIE, II0 AHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMAaTPHUBAEMBIX SBICHHSIX, (DOPMYITUPOBATH
BBIBOIbI M 3aKJIFOUECHHUS;

OPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIs MPEJCTaBICHUsS CYIIECTBEHHBIX CBs3€il U
OTHOLICHUNA B M3Y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYM pa3zHOro poja,
BBISIBIICHHBIX B PA3JTUYHBIX HH()OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH PEMIEHHs TPOOIIEMBI C YIETOM AHAIN3a UMEIOLIMXCS MATEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LENSIM,
OLICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPIMHHUPOBATh M BBINOJHATE pPabOTy B YCIOBUSX pPEaIbHOI0, BUPTYaJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHE IPY PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBHS:



BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEIHCKON U MPOEKTHOW AESITeIbHOCTH, HaBBIKAMU
paspenieHus: npoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY IOMCKY METOJIOB
penieHus MpakTUYECKHUX 3a/1a4, IPUMEHEHHUIO Pa3IUIHBIX METO/IOB ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIbI ACATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, MPEeoOpa30BaHUI0 U MPUMEHEHHUIO B YUYEOHBIX CHUTYyaIlUsX, B TOM YHCJIE MpU
CO31aHUU YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHON TEPMHUHOJIOTUEH, KITIOUEBBIMH
MOHATUSIMU U METOAAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BATENBbHON NESITEIBHOCTH M
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3aJady, BBIIBUTATH
TUIOTE3y €€ pElleHHs, HaXOAWTh apPryMEHTBI IS JI0KA3aTelbCTBA CBOMX YTBEPIKICHHH,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PELICHUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ peUIeHHs 3aJadyd pPe3yJabTaTbl, KPUTHUYECKU
OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

J1aBaTh OLCHKY HOBBIM CUTYAIMsIM, OIICHUBATH IPHOOPETEHHBI OIIBIT;

OCYILECTBIIATh II€JICHANPABIEHHBIN MOMCK INEpEeHoca CPEeACTB U CHOCOOOB JecTBUSA B
po(hecCHOHATBLHYIO CPEAY;

yMETh TEPEeHOCUTh 3HAHWSA B TIO3HABATENBHYI0 M  IPAKTHYECKYI0  00JacTu
’KU3HEAEATENIbHOCTH;

YMETh MHTETPUPOBATh 3HAHHS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, NpeIJlaraTb OPUTMHAIBHBIC IOAXOJIbl U PELICHUS, CTaBUTh
npoOJIeMbl U 3ajauu, JOMyCKAIOIUe aIbTePHATUBHBIE PELICHHUS.

3) paGora ¢ uHpopManmeii:

OPUEHTUPOBATHCS B PA3IUUHBIX MCTOYHMKAX HMH(oOpMaruu (TeKkcTe ydeOHOro mnocoowus,
HAYYHO-TIOMYJISIPHOW JIMTEpaType, ONOIOTHYECKUX CIIOBAPSIX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHaNM3MpPOBaTh HH(OPMALMIO PA3IUYHBIX BHIOB U (GOpM
TIPEJICTABIIEHUS, KDUTHYECKHU OI[EHUBATH €€ JIOCTOBEPHOCTH U HEIIPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3aMpOChl U TPUMEHSATH pPA3JIMYHbIE METOJbl MpPU MOUCKE U OTOOpE
Omosorndeckoi nHPopMaIuu, HeOOXOIUMOM ISl BBITTOJIHEHUS yUEOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCHOJIB30BAHUS PA3IUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMy MpPEACTaBICHHUS OHOIOrMYECKON
uHpopMaluu (cxemsl, rpaduKy, JUarpaMmmbl, TaOIUIbI, PUCYHKHU U JIPYTOe€);

UCIIOJIb30BaTh HAy4HBI S3bIK B KadyecTBE CpEACTBa NpH pabore ¢ OHOIOrHMYecKon
uHpOpMaLuell: TPUMEHATh XUMHUYECKUE, (U3MUECKUe M MaTeMaTHYeCKUEe 3HAKU U CHUMBOJIBI,
dbopMmyInbl, abOpeBHATypy, HOMEHKIATYpy, HCIHOIB30BaTh U NPeoOpa3OBLIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISAHOCTH;

BIAJCTh HAaBbIKAMU PpACIO3HABaHUS M 3allUThl UHpOpPMaLMU, HH(POPMALIMOHHON
0€30MaCHOCTH JTUYHOCTH.

OsgJiajieHne yHHBePCAIbHBIMH KOMMYHUKATUBHBIMU AeiiCTBUAMU:

1) oOmennue:

OCYILECTBIIATh KOMMYHHMKAIIUU BO Bcex cepax >KM3HM, aKTUBHO Yy4acTBOBaTh B JUANIOre
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXKJIaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXK/IGHUS OTHOCHUTEJIbHO BBINIOJHEHHS TMIpe/iaraeMoil 3aJayd, YYHTHIBAaTb WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIUH IPYTHX YYaCTHUKOB JIMAJIOTa WM JTUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IMKTHBIX CUTYallMid, yMETh CMAT4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3MUYHBIMU CIIOCOOAMM OOILEHHUS M B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUS
NPYTUX JIOACH, TPOSIBIISATh YBAXUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMyITHpPOBATH CBOM BO3PAKCHHUS;

Pa3sBEpPHYTO W JIOTMYHO H3JIaraTh CBOK) TOYKY 3PEHHS C HCIIOJb30BAHHEM SI3BIKOBBIX
CpPEZCTB.

2) coBMecTHas1 1eATeJIbHOCTD:

HOHMMaTh M HMCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHONH M MHIUBHIYAJIBHONH PabOTHI IpH
peleHn OMoIOrnYecKoi nMpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH PEIICHUH yUeOHOH 3a1auu;

BBIOMPATh TEMATHKY M METOJBI COBMECTHBIX JEHCTBUI C y4E€TOM OOIIMX MHTEPECOB M

BO3MOKHOCTEHN Ka)KJOr0 4J€Ha KOJIEKTUBA;

NPUHUMATh LEJIM COBMECTHOM JESITENbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JEHCTBHSL MO €€ JOCTHKCHHUIO: COCTABIATH IUIaH JEHCTBHM, PAclpenessTh POIH C YIETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaHJbI B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHMBATh WAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh IMO3UTUBHOE CTPATETMUECKOE IIOBEJECHUE B PA3JIUYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne yHUBepPCAJbHBIMY PeryJIITUBHBIMH 1CHCTBUSIMM:

1) camoopranusanms:

UCIIONIb30BaTh OMOJNIOTMYECKUe 3HaHUS MJI BBIIBICHHUS MpoOJIeM W HMX pELIeHUs B
KU3HEHHBIX M YU€OHbBIX CUTYaIHSIX;

BbIOMpaTh HA OCHOBE OMOJOTrMYECKHX 3HAHUI 11€JIeBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEMCTBUSX M TOCTYIIKaX MO OTHOIICHHWIO K >KMBOM IPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPY’KarOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIJIATh TO3HABATENIbHYIO JESTEIbHOCTD, BBISBIISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUpOBaTH COOCTBEHHBIE 3aJadydl B 0O0pa30BaTEIbHOM JACSITEIBHOCTU H
KU3HEHHBIX CUTYALMIX;

CaMOCTOATENLHO COCTABJIATH IUIAH PENICHUS TIPOOIEMBI ¢ YYETOM MMEKOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKU y4eOHOTro peIMeTa Ha OCHOBE JINYHBIX MPEANOUTEHHI;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OIIEHMBATh PUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO HIMPOKOUN 3PYIUIIMH B pa3HBIX 00JaCTsIX
3HaHUH, TOCTOSITHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YIbTATOB LEIISIM;



BJIa/ICTh HaBBIKAMH MMO3HABATEIbHON pedieKcur Kak OCO3HAHUS COBEpIIAeMbIX NEHCTBUI
N MBICJIUTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ, HUCITOJb30BATh HpI/IéMLI pe(bJICKCI/II/I
JUISL OLICHKU CUTYalluu, BbIOOpA BEPHOT'O PELICHHUS;

YMCTb OIICHUBATL PUCKH U CBOCBPCMCHHO NPUHUMATDL PCHICHUA 110 UX CHHUIKCHUILO,

NPUHUMAThL MOTHUBEL M apI'yMEHTHI IPYTHUX MIPU aHATIU3€ PE3YJIBTATOB NESITEILHOCTH,

3) npuHsTHE Ce0s1 M APYIrUX:

IPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAThG MOTHUBEL M apIYMEHTHI IPYTUX IIPU aHAIU3€ PE3YIbTaTOB AEATEILHOCTH,

MPU3HABATH CBOE MPABO ¥ MPABO IPYTHX Ha OLINOKHY;
pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYrOro YeJOBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbraThl ocBoeHUs nporpammbl COO no Ouosiornn Ha 0a30BOM YpOBHE
BKITIOYAOT crienuduueckue ajis ydyeOHoro npenMeTa «bronmorusy HaydHbIe 3HAHUS, YMCHHS H
CHocoOBbl JEHCTBUH TIO OCBOCHHWIO, HMHTEPIPETAIMH M IPEOOpPa30BAHUIO 3HAHWH, BHJIBI
NeSITebHOCTH 10 MOJyYEHHIO HOBOTO 3HAHUS M MPUMEHEHHMIO 3HAHMHM B Pa3IMUYHbIX Y4EeOHBIX
CUTyallMsX, a TaKKe B pEaIbHbIX >KU3HEHHBIX CUTyallusX, CBS3aHHBIX C Owuomorueir. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI IO TOJaM 00ydeHHS.

[IpenmerHbie pe3ynbTaThl OCBOCHHUs ydyeOHoro mpenmera «buonorus» e 10 knacce
JIOJKHBI OTPAXkKaTh:

c(OPMHPOBAHHOCTh 3HAHWHA O MECT€ W POJIM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHWUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MUpa H
Hay4YHOIO MUPOBO33PEHHMS, O BKIIAJE POCCUHUCKHMX U 3apYOEKHBIX YUCHBIX-OUOJIOIOB B Pa3BUTHE
O6uosiornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBeKa [T pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COJCPKaHUE OMOJIOTHMYECKHX TEPMUHOB U TIOHSTHIA: KHU3Hb, KIIETKa,
opraHusM, Merabosm3M (OOMEH BEIIeCTB H  MPEBpallleHHEe dSHEPIruH), TOMEeoCTa3
(camoperyisiiiusi), ypOBHEBasi  OpraHW3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIIPOW3BEICHHE
(penpoyKIys), HACIEACTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;

yYMEHHE u3JaraTh OWOJIOTHYECKHE Teopuu (KJIEeTOYHasi, XPOMOCOMHAs, MYTaI[MOHHAs,
[EHTpaJIbHAs JOTMa MOJIEKYJsipHOW Owosoruu), 3akoHel (I'. Menmens, T. Moprana, H. U.
BaBuiioBa) u yueHus (0 EHTpaX MHOT00Opa3us ¥ MPOUCXOXKICHHS KyJIbTypHBIX pactenuit H. U.
Bagunosa), onpeaensaTs rpaHUIbI X TPUMEHUMOCTH K JKUBBIM CUCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIOJCHHE W OIMCAHHE
KMBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHW3alus ¢ TPOBEICHHE OWOJIOTHYIECKOTO
OKCIEPUMEHTA, BBIIBUKCHUE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOPHA U 3aKOHOB, YMEHHE JeJIaTh BHIBO/IbI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE NMPHU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
NpeBpaIIeHusi YHEPTUU B KIETKE, (POTOCHHTE3a, TUIACTHYECKOTO M JSHEPTeTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mel03a, OTUIOIOTBOPEHUS, PA3MHOXKCHHS, WHIUBUAYAIBHOTO Pa3BUTHS
opranusma (OHTOT€HE3);

YMEHHE MPUMEHSTH MOJIYy4YEeHHBIC 3HAHUS Il OOBSCHEHUs OMOJOTMYECKUX IMPOIECCOB U
SIBIICHHUH, JIJISI TIPUHSTHS PAKTUIECKUX PEHICHUH B IIOBCEIHEBHOW KHU3HH C EJIBI0 00eCTICUeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI M 3]I0OPOBbSI OKPYKAIONIMX JFOJICH, COONIOJIEHHS HOPM



IPaMOTHOTO IOBEJICHUsI B OKpYXarollled NPUPOAHOM cpene, NMOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUH COBPEMEHHOW OHONOTHM M OMOTEXHOJIOTHH ISl palMoHaIbHOTO
IPUPOOIIOIB30BAHHUS;

YMEHHE pelaTh 3JEMEHTapHbleé TEeHETHYeCKHE 3aJaud Ha MOHO- M JTUTHOpHUAHOE
CKpEeIlMBaHME, CLEIUICHHOE HacleJOBAHUE, COCTABISATh CXEMbl MOHOTMOPHIHOTO CKPEIIUBAHUS
JUISL TIpe/ICKa3aHus HacleOBaHUS TPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOJHATh Ta0OpaTOpHbIE U MPAaKTHUECKHE paboOThl, COOMIOIATh MpaBUia MPH
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh W WHTEPIPETHUPOBATh HH(POPMAIUIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBAOHAYYHbIE 3HAHUS U3 PaA3IMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOW HMH(OPMALNU, HAYYHO-TIONMYJSPHbIE MaTEpUalbl), ITHUECKUE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHUCHMEHHBIE W YCTHBIE COOOWIEHHs, 0000mas
Ouojoruuyeckyro HMHGOpPMAIUI0 M3 HECKOJIbKUX HCTOYHUKOB, TIPaMOTHO HCIIOJIb30BATh
MOHATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3aesioB 1 (uudposrie)
KonTpoJsbHbIe IIpakTH4eckne
n/n TeM NPOrpamMMbl Bcero JIaGoparopHubie o0pa3oBaTeJIbHbIE
padoThI padoThI
padoThI pecypchl
but6mmoreka [IOK
1 b 2 1
MOTOTIBL IKal Hayka https://m.edsoo.ru/7{41¢292
) JKuBbIC CHCTEMBI U X 1 1 bu6mmoreka [JOK
OpraHu3aIs https://m.edsoo.ru/7f41¢292
3 XUMHUYCCKUH COCTAB U 2 1 1 bu6mmoreka [JOK
CTPOCHHE KJICTKH https://m.edsoo.ru/7f41¢292
4 KuzHenesTeILbHOCTD KIICTKU 6 1 bubmmorexa TIOK
https://m.edsoo.ru/7t41¢292
P
5 I/IfISI\I//III];II(/)Ime:JII/I:Hie a3BUTHE 5 1 Bubamorexa LHOK
FUBHIY p https://m.edsoo.ru/7f41¢292
OpPraHu3MOB
5 HacnencrBeHHOCTE U 2 1 bu6mmoreka [JOK
M3MEHYMBOCTH OPTaHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiusi OpraHU3MOB. 3 1 1 bubmmorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpemst 1 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O 34 9 7 |
ITPOI'PAMME
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11 KUIACC

KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ae/ioB u (uudposbie)
KontposbHbie IIpakTnueckune
n/n TeM NMPOrpaMMbl Bcero JlaGopaTopHbie o0pa3oBare/ibHbIE
padoThI padoThI
padoTbI pecypcnl
bu6nuoreka [JOK
I IBOIIOIHOHHAA GHONOTH ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE 9 ! 1 bubmmorexa [TOK
JKU3HU Ha 3emJie https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpY>KaroIast 5 | 1 bubmmoreka [TOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobmiecTBa n 9 ! 1 1 bu6mmoreka [JOK
JKOJIOTUYECKUE CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
2
> Peseparoe pems https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME 34 2 3 2
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