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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMHpOBaHUIO cojepxkaHus ydyeOHoro mnpeamera «buomorus» cocraBuiu:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
O0MMX LENSIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obuiero odbpazoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE ()YHKIIMH MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYarOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJAEp)KaHUe, €ro CTPYKTYpPY, pacrlpeieieHue o
pasgenaMm W TeMaM, PEeKOMEHAYEMYIO IMOCIEeIOBAaTEeIbHOCTh M3YYCHUs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEJAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTEIBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXcs.

B mporpamme mo Owmomormm 10 kmacc, 0a30BbIif ypOBEHb pEalM30BaH MPUHIIMIT
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, ILIEHHOCTHBIX  OpPUEHTAIMM  JIMYHOCTHU, SKOJOTHYECKOrO  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoii cpene. IloaTomMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HaHUH O CTPOCHMHU KHUBBIX CHUCTEM Pa3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
IPOIIECCOB B TMpOrpaMMe IO OHOJOIMU YJEeNeHO BHHUMAaHHE HCIHOJIb30BAHUIO MMOJYYEHHBIX
3HAHUH B TIOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS IKOJIOTHUYECKH IEIeCO00pa3HOro TOBEACHUS B OKPYKAIOUIeH MPUPOIHON cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YelOBeKa Ha COCTOSHHE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUeHUs] YCIOBHU JUTsl PEUICHUs
OJTHOW W3 aKTYaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOTo 00pa30BaHus, KOTOpask MpeAroiaraet
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHe cpemHero ooOmero oOpa3oBaHWsI 3aHUMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3/MaéT YCIOBHUA MJS: TO3HAHHMS 3aKOHOB JXHBOW TNPUPOJBI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpelHEero oouiero oopa3oBaHus, CoUanu3anuu odyyaromuxcs. M3ydenne
Oouosoruun obecrieunBaeT YCIIOBHSI TUTS dhopmMupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIbTYpbI, CIOCOOCTBYET
MHTETpaluy OMOJIOTHUECKUX 3HAHUM C NPEICTaBICHUSAMH W3 JIPYTUX YYEOHBIX NPEIMETOB, B
4aCcTHOCTH, (pU3HUKH, XUMUHU U Teorpaduu. HazBaHHbBIE MON0OXKEHUS O MTpeJHa3HAUYCHUH YIeOHOTO



npenmera «buonorus» CcocTaBUIM OCHOBY Ul ONpENENICHUs MOIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrPaMMe MO0 OHMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOIIEH KyJIbTYphI, ONpeAesIomne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHusl, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaia B TporpaMmMe Mo OWoJIoTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3alMd U 3BOJIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToabl HAy4YHOTO Mo3HaHUsM», «KileTka kak Ouonorudyeckas CUCTeMa,
«Opranusm Kak Ouonoruyeckas cucreMay, «Cucrtema 1 MHOrooOpa3ue OpraHudeckoro MUpay.

Lleny wzydenus yuyeOHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIIAJCHUE
00yJalOIMUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
obecreunBaeTcs pereHueM CIeayIMNuX 3a0ay.

- OCBOEHHE OOYYAIOIMMHUCS CHUCTEMBbl 3HAHUN O OHOJIOTHYECKUX TEOPHSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIYKallMX OCHOBON il (OpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOCHHUHM, MHOTO00pa3uu M OCOOCHHOCTSIX >XUBBIX CHCTEM pPa3HOTO YPOBHSI OpraHHU3allvu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

- (opmupoBanue y oOydaromUXcs MO3HABATEIbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJSAOB,
UJIeN ¥ TIOJIX0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

- CTaHOBJEHHME Yy OOydaromuxcsi oOmell KylbTypbl, (YHKIIMOHAJIbHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpA >KUBON MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U OMBITA, TIOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

- ¢opMupoBaHrE y OOYYAOMIMXCS YMEHHA HILTIOCTPUPOBATH 3HAYEHHE OMOJIOTHUECKHUX
3HAHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTU;

- BOCMHTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS UYEIOBEKOM >KHMBOW MPHUPOJIHI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOFOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

- OCO3HAHHE IIEHHOCTH OMOJIOTWYECKUX 3HAHWM ISl TIOBBIIICHUS YPOBHS JKOJIOTHUECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

- IpUMEHEHUE NMPUOOPETEHHBIX 3HAHWW M YMEHUU B MOBCEAHEBHOW KM3HHU ISl OLICHKU
MOCJIC/ICTBHA CBOEHM NIEATETLHOCTH IO OTHOIICHHIO K OKPYXKAIOIIEH cpeae, COOCTBEHHOMY
3J10pOBbBI0, 00OCHOBaHME U COOIIOACHNE MEp NMPO(UITAKTUKH 3200JI€BaHHA.



B cucreme cpennero obmiero obpazoBanus «buosorus», nzydaemas Ha 6a30BOM YPOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB IMPEIMETHOW oO0iacTu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

Jns u3ydenus Ouonoruu Ha 0a30BOM YpOBHE cpeqHero odmiero obpasoBanuss B 10
Kyacce orBoautcs 34 daca (1 gac B Henenio).



COJEPKAHUE OBbYYEHUA

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiiocoduei, 3TUKON, 3CTEeTHKOM U mpaBoMm. Ponbp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HAYK.

MeToap! o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobI TO3HAHUS KUBOU PUPOIBDY.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB MNpPHU HU3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cUCTEMBbI M UX OPraHU3aL M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucTteM H HX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBI,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AINH KUBOUH
TIPUPOIBIY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMHYECKUE  DIIEMEHTHI: MAaKpOd3JIEMEHTBHI,
MUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIUU BOJIBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHre 6eTKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHUMBbIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€ITKOBOMH
MOJICKYJIbI (TIEpBUYHAS, BTOPHYHAS, TPETUYHAS WM UYETBEPTUYHAS CTPYKTypa). XHUMHYECCKHE
cBoiicTBa OenkoB. buonorudeckue GpyHKIMN OETKOB.

®epMeHThl — Ouonornueckue karamu3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamuubl. Otmianuus  ¢GEepMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aToOpPOB.

YrneBoabl: MOHOCaxapu bl (TIOKO03a, pubo3a U J1e30Kcupud03a), qucaxapuibl (caxaposa,
JIaKTO3a) W TMOJMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNio3a). buomornyeckue QyHKINUN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aumuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB M JTUMHIOB Kak
HMCTOYHUKOB SHEPTUU.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTubl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢dynkumm PHK. Buger PHK. AT®: crpoenue u

byHKINN.



[{utomoruss — Hayka o kjeTke. KiietouHass Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI N3YUEHHSI KICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsel KIETOK: JyKapuoTHyeckas U mpokapuoTuueckas. OCOOCHHOCTH CTPOEHUs
pokapuoTHyeckoi kineTku. Kinerounas crenka 6akrepuil. CTpoeHHE DYKapUOTHUECKOH KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Buner mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneinen, P. Bupxos, [Ix. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHUBOM MPHUPOAEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuel u cxembl: «llepuogudeckass TabauIa XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTKkn», «CTpoeHue XHUBOTHOM KIETKM», «CTpOEHHE pacTUTENBHON KieTkn», «CTpoeHune
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUaTbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHE CTpOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX U
OaxkTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNapaTax U uX OMUCAHHE).

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BeImiecTB, WIHM MeTa0omu3M. ACCUMWIISAIUS (TJIACTUYECKH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTaboau3ma. Pob
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUU B IOHUMaHUU MeTa0oIn3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbi. Pons pepmenToB B 00MeHE
BELIECTB U ITPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas M TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3a.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a NSl KU3HH Ha 3emuie. Biusiaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.

XeMocHHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIS KU3HU Ha
3emie.



DHepreTuyecknii OoOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakiiun marpuuyHoro cuHTe3a. [enermueckas wuHbopmanus u JIHK. Peamuzarnus
TeHEeTUYeCKON MH(popMaMu B KieTKe. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuate3 PHK. Tpancmsamnus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpPYCHL. Mcropus oTkpeiTuss BupycoB (/1. U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IUKJIAa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYyCcaMu. Bupyc UMMyHOACPUITITA YETTOBEKA

(BUY) — Bo30oymutens CIIMJla. OOpaTHas TpaHCKpHUINILHMs, peBepTaza M HHTErpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tumel  mutaHus», «Metabomusm»,  «MUTOXOHAPUSNY,
«OHepreTuueckuii oomMen», «Xmnoporiacty, «Dotocunte3», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuil  kon», «Bupycoi»,
«bakrepnodarn», «Ctpoenne wu ku3HeHHbId 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM IMKJI KieTkd. MuTtepdaza m muto3. Ilpomeccsl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonornueckre OCHOBBI pPa3MHOXKEHMSI U MHIUBUAYAIbHOIO Pa3BUTHUS
OpraHU3MOB.

[lenenne xnetkn — muro3. Cramgum muto3a. I[Ipoueccel, Nmpoucxonslive Ha pa3HBIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[TporpamMmmupyemasi ru0esb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HAaJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOUYHBIX, CIIOpOOOpa3oBaHueE,
BEreTaTHBHOE pa3MHOKeHue. McKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHHW3MOB, €0 3HAUE€HUE JUIsS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMUHUS OT OECIOI0ro.

Meiio3. Craguu meiosza. Ilpormeccsl, mpoucxonsmiue Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M sSu4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AHIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs —SHULEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (SMOpHOTEHE3).
Otansl AMOPHOHATBFHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpYIIsLus,
opranorenes. IloctamOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATIBHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHue cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTalNuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHU», «BereraTuBHOE pPa3MHOXEHUE pacTCHUN», «lleJleHne KIEeTKH
OaxTepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KJIETOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'amMeTorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OOopynoBaHue: MHUKPOCKOI, MUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka muekonutarouero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHuTHas
Mo ieb-anmaukanus «/lenenue kinetkuny», monaens JJHK, Mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopnast padora Ne 3. «HaOmroieHne MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pa3Butus reHetuku. Ponbs nuronoruu u
SMOPHUOJIOTHH B CTAHOBJICHUH T'€HETUKU. BKitag pocCUicKUX U 3apyO0eKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUIIOIOTUYECKUHM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnueckas CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJENOBaHUS  NPU3HAKOB, ycTaHOBIEHHble [.  MeHpgenem.
MonoruOpuaHO€e CKpelrBaHue. 3aKOH eIMHO-00pa3us rTuOpHUI0B epBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBaHMs. 3aKOH paclleIUIeHUs MpU3HaKoB. ['umore3a uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuiHoe  CKpeuMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAaHMSI ISl ONIPEIeICHHs] TEHOTHUIIa OCOOH.

CueruienHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLEIUIEHHOMY
HacJIeOBaHMIO T'eHoB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'enetnka nosa. XpoMOCOMHOE OIpEAEIICHHE MOJIa. AyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHbE OpraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTHKAa MOJU(PUKAIMOHHOW H3MEHYMBOCTH.
Bapuauvonssiii psn v BapuanrionHast kpupas. Hopma peakiuu npusnaka. KonuuecTBeHHble U
KaueCTBEHHbBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnenctBenHnas, Wiy reHoTUnuyeckas, "3MeHYMBoCcTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOWM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpPOMOCOMHBIE, TeéHOMHble. YactoTra M
MPUYMHBI MyTaruii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNUBOCTb.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHYECKUH, MOJICKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNICHUE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBenusie 3a0onieBaHust
YeJOBEeKa: TeHHble OoJie3HW, OOJEe3HHM C HACJIEACTBEHHOW MpPEepacroiOkKEeHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTuueckue H TreHepaTuBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOE KOHCYJIbTUPOBAHHUE. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKUX 3a00JIeBaHUI YETTOBEKA.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumocdees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOTCHETHUYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOT€HETHYeCKass OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozeiicTBrue ajuieNbHbIX T€HOBY, «l €éHeTnyeckue KapTbl pacTEHUM, KUBOTHBIX
u 4denoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CICTUICHHOTO C TOJIOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY», «MoauduKamrmoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-anmiaukanuu «MoHoruOpunHoe ckpemuBanue», «HenomaHoe
TOMUHUpOBaHUEY, «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, mytanuu HopMbl KPBUIEEB U OKpPAcKU Telna), repbapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopnast pabota Ne 5. «3yueHnue pe3ynbTaToB MOHOTHOPUIHOTO M JTUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUYUBOCTH, MTOCTPOCHUE
BApHALIMOHHOTO Psia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyrauud y JApo30o@uiibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCIOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKIAEHUE CeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOro0Opaswsi KyJIbTYpHBIX pacTeHuid. LleHTpsl
MPOUCXO0KICHUS IOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMeHHBIE METOBI CENeKIMU. MacCoBBI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMHU
pacTeHui U XUBOTHBIX. OIIEHKA dKCTepbepa. bIn3KopoACTBEHHOE CKpEIMBaHUE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmBanue — ayrOpuauHr. OtmanéHHas rulOpugusanvs W e€ YCHeXH.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTHMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK wu Tpancrennsix opranmsmoB. Knerounas wumxenepus. Kierounsie
KylIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiioHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpBI MPOUCXOXKIEHUS M MHOT0oOpa3usi KYyJbTYPHBIX
pactenui», «Ilopoapl qoMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBanue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHMH M KMUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, TJIEMEHHYIO ()epMy, COPTOUCIIBITATENBHBIN Y4acTOK, B TEIUTMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



Ils1anupyeMble pe3yJibTaThl OCBOCHHS MPOrpaMMbl 10 OMOJIOTUHM HA 0230BOM YyPOBHeE
cpeHero oomero o0pazoBaHust

JInuHoCTHBIE pe3yJIbTaThI

B cTpykType JMUHOCTHBIX pE3yJbTAaTOB OCBOECHMs IpeaMera «buonorus» BblieIeHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSTENIBHOCTH M CaMOOIIPENECICHHUIO,
HaJIMYME€ MOTHUBALMU K OOYyYEHHUIO OHMOJOIMM, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTh OOy4aroUIMXcs PYKOBOJACTBOBAaThCS B
CBOCH  JEATEIBHOCTH  L€HHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IIPUCYLLIMMH  CHCTEME
Ouosnornyeckoro oOpa30BaHMs, HaJIMYUE SKOJOTMYECKOr0 IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOCHUs Npeamera «buonorus» nocTUraroTcs B €IUHCTBE
y4eOHOI W BOCHUTATENbHOMN JESITEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMHM, UICTOPUYECKUMH U JTyXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUjaMH U HOPMaMHu IOBEAEHUS U CIIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUS U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTHU3MA,
YBa)XXCHUsI K 3aKOHY W IIPaBOIIOPSIKY, YEJIOBEKY TPyJda U CTApIIEMY IIOKOJEHHUIO, B3aUMHOIO
yYBaKEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HAClI€OUI0 M TPagULMIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» HOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHUH, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM ILIEHHOCTSIM POCCUMCKOro  OOIIecTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEATM3allid OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATENBHOM AEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:
. C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMU OOYyYalomerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUIICKOT0 OOIIECTBa;
. OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX TIpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPaBOIIOPSIIKA;
. TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATEILHOCTH MPH CO3JJaHUN y4eOHBIX MPOEKTOB,
pelIeHrnr y4eOHbIX U MMO3HABATENIbHbIX 33/1a4, BHIITIOJHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;
. CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3UIHUIO 110 OTHOIIECHHIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;
. YMEHUE YUUTBIBaTh B CBOMX JEHCTBUSAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JItOJIeH C pa3HBIMU YOSXKIEHUSMU, KYJbTYPHBIMH LIEHHOCTSIMHU U COITMAJIBHBIM
IIOJIO’KEHUEM;
J TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHUS Y4EOHBIX,
IIO3HABATENBHBIX M HCCIENOBATEIbCKUX 3a/1ad, YBaKUTEIBHOIO OTHOIICHUS K MHEHHIO
OIITOHEHTOB MPU 0OCYXIEHUH CITIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COICPKAHUS;
J TOTOBHOCTb K TyMaHUTapHO! Y BOJIOHTEPCKOU JEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON WICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, CBOM S3bIK M KyJBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM MPUPOIBL,
nocTkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKMX YUYEHBIX B CTAaHOBJICHHWE W Pa3BHUTHE
6I/IOJIOFI/II/I, MOHUMAaHUS 3HaYEeHUsI OMOJIOTUHU B IO3HAHUU 3aKOHOB IIpUpPOAbI, B )KU3HHU YCJIIOBCKA U
COBPEMEHHOT0 00I11eCTBa;

uzeiHast yoexx IEHHOCTb, TOTOBHOCTb K CIIY’KE€HHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO HapoIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSIChH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTeﬁ CEMEUHON JKU3HU B COOTBETCTBUHU C TpaguusAMu HapoaO0B
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYIa, OOMIECTBEHHBIX OTHOIICHHUH;

IIOHUMAaHHNEC SMOIIUOHAJIBHOT'O BOSI[CfICTBI/IfI JKUBOH npupoanl 1 eé IICHHOCTH,

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUJAX HMCKYCCTBA, CTpPEMIIEHHE MPOSBIATH
KauyecTBa TBOPYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTanus, GOPMHPOBAHHMS  KYJLTYPbI 3A0POBbS U
IMOIMOHAIBLHOTO 0J1arOMOJIyYHusi:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
coONIOZIcHHEe TUTUEHHYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH U OTABIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HU JIO/ICH;

OCO3HAaHHE TMOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTpPEOIEHUs aiaKOroid,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0T00HE;

TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU TEXHOJIOTNYECKOU U COI.[I/IﬁJ'II)HOfI HaITpaBJICHHOCTH,
CHOCOOHOCTE WHUIIUUPOBAThH, IJIaHUPOBATh u CaMOCTOATECIIBHO BBIIIOJIHATH TaKYIO
JESITEIbHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccCHOHATBLHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIE KU3HCHHBIC TIJIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHMUIO HA MPOTSHKCHUH BCEH
KU3HU;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMA:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd ¢ OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JAHAJOre KYJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'O MECTA B IOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHNUE SI3IKOBOM M YHTATEIbCKON KyJIbTYpPBI KaK CPE/ICTBA B3aUMOICHCTBHS
MEK1y JIFOIBMH U TIO3HAHUS MUPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HAyKd, OCO3HaHMA €€ poiu B (OPMHPOBAHHU
paLMOHAIBHOTO HAYYHOTI'O MBIIIICHHUS, CO3JaHUU LIEIOCTHOTO IPEICTABICHUS 00 OKpPYyKaroLeM
MHpE KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M O0mecTBAa, B IO3HAHUHM IPUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOIeM COXpaHEHHs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM JJIsl COBPEMEHHOW IMBHIM3AIMU: 00ECTICYSHUs
HOBOTO YPOBHS Pa3BUTHsI MEAMIIMHBI, CO3[JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peuate pecypcHble IpoOIeMbl pa3BUTHS YEIOBEYECTBA, OUCKA MyTEH BBIXOJa U3 TI00aIbHBIX
9KOJIOTHYECKUX MPOOeM U oOecrieueH sl mepexoaa K yCTOHUYMBOMY Pa3BUTHUIO, PAIIHOHATIBHOMY
HCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHUU OMOIOTMYECKUX 3HAHHWH B IEJISX MOBBIIMICHUS OOIIEiH
KyJIbTYpPBl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTAaBHOH 4YacTH (YHKIHMOHAJIbHOM
IPaMOTHOCTH 00ydaromuxcsi, GoOpMHUPYEMOil TpU U3y4eHUH OHOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOOB MO3HAHMUS, HCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HAYyKax,
CHOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS Ui aHamu3a M OOBSCHEHUS SIBICHUM
OKpYXXAIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOUYCHHST HAa OCHOBE HAyYHBIX (AKTOB W HMEIOIIUXCS TaHHBIX C IIETbI0 MOJTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETIPHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PELICHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHME IIEHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO TSI TETLHOCTh HHANBHIYATBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIIOJIyYE€HUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTAMM.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl

MertamnpenMeTHble pe3ynbTaThl OCBOGHHUS yueOHOro mpeamera «buonmorus» BKIIOUYAIOT:
3HauUMMBbIE IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(uKy METOJI0OB IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTus,
SBJICHHE, TpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONI0eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCreunBaoIIne
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHEBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4YeOHbIE JEHCTBHS B IIO3HABATEILHOM U
COLMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3yJbTaThl OCBOSHHUS MPOrpaMMBbl CPETHEro o01ero odpazoBaHUs
JOJI’KHBI OTPAXKATh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:



1) 6a3oBbIe JJOrHYECKHUeE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHamu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKAIMU, OOOOIICHHS), PACKphIBATh CMBICT OHOJOTHYECKHX
MOHSITHIA (BBIIEIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIIUBATE CBSI3H C APYTUMHU MOHSATHSIMH ),

OTIPECIIATh IENH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HUX JOCTHIKCHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTaBICHHBIMU LIEISMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsi 0ObsACHEeHUs (AKTOB M SIBICHUN KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOIIICHUN B M3y4YaeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C YUETOM aHalIM3a UMEIOIINXCS MaTepHabHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIHOCTH, OIEHUBATH COOTBETCTBHE PE3YJIBTATOB MEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE e CTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspemieHus mpooieM, CocoOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOWCKY METOIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

UCIIONIB30BAaTh PA3JMyYHbIE BUABI JCSITEILHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3/IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJeTh HAYYHOW TEPMUHOJOTHEH, KITFOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYITUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BaTEIBbHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIIHSIX;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUNoTe3y €€ pelleHHs, HaXxOIUTh apTryMEHTHI IJIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHWS 3a7add  Pe3yIbTaThl, KPUTHUECKU
OIICHHBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPEY;

YMETh IEpPEeHOCUTh 3HaHWs B I[O3HABATEJbHYI0O W  IPaKTUYECKyl0  o0yacTu
KU3HEJEATEILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;



BBIIBUTATh HOBBIC HJCH, NpeIJiaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTaBUTh
npoOJIeMbl U 33]a49H, JTOIYCKAIOIIUE aJbTePHATUBHBIC PELICHHUS.

3) padora ¢ nngopmanmeii:

OPUCHTHUPOBATHCSI B Pa3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOJOTHYECKUX CIIOBapsIX M CHPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMALMIO DPAIMYHBIX BUIOB U (QOpM
MPEJICTABICHUS, KPUTUIECKH OIICHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPECUNBOCTE;

(GbopMyIHpOBaTh 3ampOChl M MPHUMEHSATh Pa3IHMYHBIE METOJbI IMPH IOWCKE U OTOOpE
Oouosornyeckoit nHGopMaIu, HeOOXOIUMOH JIJISl BHITIOJTHEHUS YYeOHBIX 3a/1a4;

pHOOpETaTh OMBIT WCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYI (OPMY TMPEIACTABICHHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JUarpaMmmbl, TaOIUIIbI, PUCYHKHU U IPYTOe);

UCTIOJIB30BaTh HAYYHBIM S3bIK B KaueCTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uH(pOpMaIMel: MPUMEHITh XUMUYECKUE, (PU3NUYSCKUE U MaTEeMaTHYCeCKHE 3HAKW U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATYPY, HCIIOJIB30BaTh W IMPEOOpPa30BbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU PACMO3HABAHWUS W 3alIUTHl  HHPOpPMAIMH, WHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.

OBsJiaieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUH BO BCEX Cdepax >KU3HU, aKTUBHO YYaCTBOBAThH B JHAJIIOTE
WINA JIUCKYCCHU TI0 CYIIECTBY OOCY)XKTaeMoOi TeMbl (YMEHHE 3a/1laBaTh BONPOCHI, BBHICKA3bIBATh
CY)KICHHS OTHOCUTENIbHO BBIMIOJHEHHsI MpeiaraeMol 3aJadd, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTb MO3UIIUHN APYTUX YIaCTHUKOB JHANIOTA WIIH JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPENOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUi, YMETh CMT4aTh KOH(QIMKTHI U
BECTH TEPErOBOPHI;

BJIIQJIETh Pa3NUYHBIMU CIOCOOAMU OOIIEHHUS M B3aHMMOJCHCTBHS, MOHHUMATh HaMEpEHUs
JIPYTHX JIOCH, MPOSBIIATh YBAXKHUTEIHLHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(bopMyITHpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MMOHWMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW paOOTHI TpU
pelieHnr OMOJIOTHYECKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOECHCTBYSI IPU PEIICHUH YUeOHOM 3a/1auH;

BBIOMpaATh TEMATHKy M METOJIBI COBMECTHBIX ICHCTBUH C y4ETOM OOIIMX WHTEPECOB U
BO3MOXXHOCTEH Ka)K/IOTO WIeHA KOJUIEKTHBA;

NPUHUMATh [T COBMECTHOW JEATEeTbHOCTH, OPTaHW30BBIBAaTH M KOOPJIWHUPOBATH
JOeHCTBUS MO €€ JOCTH)KCHHIO: COCTaBIATh IJIaH JACUCTBUM, paclpeAeNiiaTh pOld C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOH paboTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKIOTO YYaCTHHUKA KOMAaHbI B OOIINI pe3yibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIICHUBATH WJACH C TMO3WUIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PAa3JM4YHBIX CHUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

OsgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH J1CHCTBUSIMU:

1) camoopranu3amusi:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAaHUS [UI BBIABICHHUA NpoOJIeM M UX pELIeHHUd B
KU3HEHHBIX M YUCOHBIX CHUTYaIHsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX II0 OTHOLIEHHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPYXKarOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISATh [103HABATEIbHYIO JEATEIbHOCTb, BBISBIATH IIPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIaH peleHus NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECyPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JieNlaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYIUIIMH B PA3HBIX 00JIaCTIX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peQUIEeKCUU KaK OCO3HAHMs COBEpLIAEMBIX JIeHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHU aHAIN3€E PE3YNIbTATOB ACATEIBbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3ULMU APYrOro 4eI0BeKa.

IIpeaMeTHbIe pe3ybTaThl

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

e c(OopMHPOBAaHHOCTh 3HAHMH O MeCTeé M pOJIM OHOJOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
Hay4HOTO MMPOBO33pPEHMS, O BKJIAJE POCCHUMCKHUX M 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
O6uonoruu, pyHKIIMOHAIBHOM IPAaMOTHOCTH YeJIOBEKa [T PELICHUS KU3HEHHBIX 33/1a4;
® YMEHME pacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB M IOHATUN: *HU3Hb, KIIETKA,
OpraHusM, MeTadboin3M (0OMEH BELIECTB U MPEBpallleHHe SHEPTHH), TOMEOCTa3 (CaMOperyJsius),
YpOBHEBasi  OpraHM3alMsl  JKUBBIX  CHCTEM,  CaMOBOCIPOM3BEIEHHE  (PENpOAYKLHs),
HaCJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U PAa3BUTHE;



e yMEHHME WH3jararb OMOJIOTUYECKHE TEeOpuu (KJIETOYHAas, XPOMOCOMHAs, MYTallMOHHA,
IEHTpaJbHAs JIOrMa MOJICKYJIIpHOH Owuosoruu), 3akoHbl (I. Mengens, T. Moprana, H. W.
BaswiioBa) u yueHus (0 LEHTpax MHOrooOpas3usi U IPOUCXOXKAECHUS KylIbTypHbIX pacteHuil H. U.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

® YMEHHE BJIAJCTh METOJAAMU HAYYHOTO MO3HAHUS B OMOJOTMU: HAOIIOECHHE U OMHMCAHUE KUBBIX
CUCTEM, IPOLECCOB U SIBJICHUN, OpraHu3alus M IpOBEIECHUE OHOJIOIMUYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bl, BBISBICHHWE 3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEITUYMHAMU,
00BsICHEHHE TOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYUHBIX MOHSATHH, TEOPHIl U 3aKOHOB,
YMEHHME JI€J1aTh BbIBOJIbI HA OCHOBAHUU NOJYyYEHHBIX PE3YJIbTaTOB;

® yMEHHE BBIICIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MPOKAPHOT M DYKApUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHA BEIIECTB U
NpEBpalieHusT SHEPTHMH B KJIETKe, (POTOCHHTE3a, IIACTUYECKOTO M HHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3a, MHUTO03a, Mei03a, OIIOJOTBOPEHHMS, PA3MHOKECHUS, WHIUBUIYaTbHOTO Pa3BUTHUA
opraHu3ma (OHTOTCHE3);

e yMEHHE NPUMEHATHb MOJyYEHHBbIE 3HAHUA Ui OOBACHEHUS OMOJOrHMYECKUX TMPOIECCOB U
ABJICHUH, JJI NPUHATHS NPAKTUUYECKUX PEIIECHUI B MOBCEIHEBHOW JKHU3HM C 1I€JIbI0 00ecredeHus
0€30MacCHOCTH CBOETO 3/I0POBBS U 30POBbs OKPYKAIOIIUX JIFOJEH, COONIOIEHNs HOPM I'PaMOTHOIO
MOBE/ICHUSA B OKpYXKaollled NpUPOTHON cpele, MOHMMaHHe HeOoOXOIUMOCTH HCHOJIb30BAHUS
JOCTHXKEHUI ~ COBpPEMEHHOM  Ouomorud ¥ OMOTEXHOJOTHMH  JUIsi  palloHaJIbHOTO
PUPOIONOIB30BAHUS;

® YMEHME pelIaTh 3JEMEHTapHbIe T€HEeTHUECKUE 3a]aul Ha MOHO- U JUTUOPUIHOE CKpELBaHHUE,
CLIETUIEHHOE HaclleZIOBaHNE, COCTABIIATh CXEMbl MOHOTMOPUAHOTO CKpEIMBAaHMS JJIs MTpeIcKa3aHus
HaCJIEJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

e yMEHUE BBINOJHATh JAOOPATOPHBIE U MPaKTHYECKHE padOThI, COOII0IaTh MpaBuila Mpu padbore ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

® yMEHHE KpPUTHUYECKH OLIEHWBAThb W HHTEPHPETUPOBaTh HHGOPMALUI0 OHOJIOTUYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJIOHAyYHbIE 3HAHMSI M3 PA3JIMYHBIX HMCTOYHHMKOB (CpelncTBa
MaccoBOW MH(OpMaIMM, HAYyYHO-TIOMYJSPHBIE MaTepUaibl), STHUECKUE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

® yYMEHHME CO3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHUs, 0000111as OMOIOTHUECKYIO
MH(GOpPMALIMI0O M3 HECKOJIbKHX HCTOYHUKOB, TI'PAaMOTHO MHCIIOJIb30BaTh MOHATUHHBIN ammapar
Ouonoruu.



TEMATHYECKOE IINTAHUPOBAHHME

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/ Konrposbusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
buonorus xak Hayka 2 0.5 bubmnorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKvBble cucTeMBbl U UX OpraHu3anus 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢c292
XHUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubmmorexa LOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnorexka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
HacnencrBeHHOCTE 1 UBMEHUNBOCTD 3 15 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 4
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ITOYPOYHOE IIJTAHUPOBAHHUE 10 KJIACC

Koaun4gecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Hdara
Ne Tema ypoka Konrpouabsnbie IlpakTu oOpa3oBaTeJibHbIE
Bceero U3YYeHUS
n/n padoTbI YyecKHe pecypcehl
padoThI
bubmuoreka LIOK
1 buosorus B cucteMe HayK 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
, | Moot o, el | y
P JIOB TpH M3y ' https://m.edso0.ru/863e6122
OHMOJIOTHYECKUX OOBEKTOBY
3 Buonornueckue cucTeMsl, MPOIECCHI U UX U3YYEHHUE 1 bubmorexa HOK
» Tipont th https://m.edso0.ru/863e6564
4 XHUMHYECKHI cOCTaB KJIETKU. Bola 1 MUHEpAJILHBIE COIU 1 bubmmorexa [IOK
- PO p https://m.edsoo0.ru/863e674e
5 Bbenkn. CocrtaB u ctpoeHne 0€nKo 1 bubmorexa HOK
. TaB U CT HHA B
a1 P a1 https://m.eds00.ru/863e6b72
. CD%pMeI—;:II— I/fnonornqzcme KaTanplxcsavToim. Ha60pa;0pHaa . s BuGmorexa LIOK
pabota Ne 1 «M3yueHre KaTaIuTHIECKON aKTUBHOCTH ()ePMEHTOB ) https://m.eds00.ru/863e6b72
(Ha mpuMepe aMUIIa3bl WK KaTamasbl)»
Bu6nmoreka IJOK
7 . 1
YrueBol. JIumuLL https://m.edso0.ru/863e6870
bubmuoreka IIOK
8 H .ATO 1
YICICHHOBBIC KHCIOTRT https://m.edsoo.ru/863e6d5c
9 Hcrtopusa u MmeToasl n3ydeHus kietku. Kiietounas reopust 1 buGmorexa HOK
p A i ' p https://m.edso0.ru/863e6e88
10 Knerka kak nenoctHas )KuBas CUCTEMa 1
1 CtpoeHue 3yKapHOTHUECKOM KieTku. JJaboparopHas padora Ne 2 1 05 Bubnunoreka [IOK

«M3ydeHne CTpOCHUS KIIETOK PACTCHUH, )KUBOTHBIX, TPUOOB U

https://m.edso00.ru/863e6ff0
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63KT€pHI71 o4 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenaparax u ux

https://m.edso00.ru/863e716¢

OIIMCAHHE
bubmuoreka LIOK
12
Obmen BemecTs mm MeTabo M https://m.edsoo.ru/863e766¢
bu6nmoreka IJOK
13 0)] . X
OTOCHITES. ACMOCHITES https://m.eds00.ru/863e7c98
. bubmuoreka LIOK
14 Sueprerueciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbI UK KIeTKH. Jlenenne KiaeTKku. MuTo3.
15 JIaGoparopnas pabora Ne 3 «HaOmroneHne MUTO3a B KJIIETKaX 0.5 bubmmorexa [IOK
patopHas p ) ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOPEIIIKa JIyKa Ha TOTOBBIX MHKpOTpErapaTax»
bubmuoreka LIOK
16 buocunTes Oenka. Peakuus MaTpuaHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpanc ouocuHTE3 OENKa bubmorexa [IOK
HCJIAIIUS — OHUOCHHT
patciAl . https://m.edso0.ru/863e796e
18 HexkeTounsle popMBbI )KU3HH — BUPYCHI bubamorera LIOK
p Py https://m.edso0.ru/863e7540
bubmunoreka IIOK
19 DopMbI pa3MHOKEHHsI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
N Bubnuoreka [IOK
20 Meios https://m.edsoo.ru/863e7f4a
. J(26ga3013.an1/1e 5 p?;?,BI/IT;: ;IOJ;)BHX kieToK. OIIOI0TBOPEHHE. . BuGmorexa LIOK
aboparopHnast pabora Ne 4 «/3yueHne cTpOSHUS MOJOBBIX . https://m.edso0.ru/863¢81b6
KJICTOK HA I'OTOBBIX MHKponpeHapaTax»
29 " bubmuoreka LIOK
FAMBIILYRIILHOC PaspiTie Opratismon https://m.eds00.ru/863e8436
23 T'eneruka ayKa O HacJIEICTBEHHOC 3Me ocC bubmorexa [IOK
HCTHKA — HAYK H TBCHHOCTHU U U3BMCHYHNBOCTHU
Y e https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIICIOBAHUS TIPU3HAKOB. MOHOTHOPHIHOE Bubnunoreka [IOK
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CKpCUIuBaHUEC

I[I/II‘I/I6pI/II[HOC CKpClIBaHUC. 3aK0OH HE3aBHUCHMOI'0 HacJICaJ0BaHuA

https://m.edso0.ru/863e8878
bubmuoreka LIOK

25 NPU3HAKOB ! https://m.edso00.ru/863e89a4
CuenyieHHOe HacliefoBaHue Mpu3HakoB. JlaboparopHast pabora Ne

26 5 I<l<I/I3yIIeHHe pe3yniTaTOB MOI;IOFH6pHHHOFO I/II) ,I[I/IF}:I)/I6pI/I§HOFO 1 0.5 brbmmorexa LIOK

https://m.eds00.ru/863e8c60
CKPELIMBaHUS Y TPO30(HIIBI Ha TOTOBBIX MUKPOIpEnapaTax»
27 I'enernka mona. HacinenoBanue mpu3HAKOB, CIETUIEHHBIX C TTOJIOM 1 bubamorera LIOK
’ https://m.eds00.ru/863e8c60
M3menunBocth. HeHacneacTBeHHasi U3MEHYUBOCTD.

28 JlaboparopHas padota Ne 6. M3yuenne MmoandukanmoHHOH 1 05 bubmmorexa [IOK
U3MEHYHBOCTH, TIOCTPOCHHE BAPHAIIMOHHOTO psijia 1 https://m.edso0.ru/863e8efe
BApUALIUOHHOWU KPHUBOK»

29 Hacnencreennast m3ameHunBOCTh. JlJaboparopHas padora No 7. 1 05 bubmmorexa [IOK
«AHaIM3 MyTaluid y 1po30(uIibl Ha TOTOBBIX MUKpPOTIpErapaTaxy https://m.edso0.ru/863e8efe

30 I'enernka yenmoBeka 1 bubamorera LIOK

https://m.eds00.ru/863e8d78

31 PeseprHblii ypok. O6o01ieHue 1o Teme «HacnencrBeHHoCTh U 1
W3MEHYHBOCTh OPTaHU3MOBY
Cenekius Kak Hayka U mpouecc. MeToibl U JOCTHKEHUS Bu6nuoreka IJOK

32 N 1
CEJIEKITUY PACTECHHI ¥ KMBOTHBIX. https://m.eds00.ru/863e9214

bubmuoreka IIOK

33 HroroBas KoHTpOJIBbHAS paboTa. 1 1 https://m.edso0.ru/863¢9214

34 buorexHosorus Kak oTpacib IPOU3BOICTBA 1 bubmorera LIOK

https://m.eds00.ru/863e9336
Obwee Konuuecmao 4acos no npocpamme 34 1 4
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

Buonorus / MaceuHuk B.B., KameHckuii A.A., Pybuos A.M. u apyrue /Mog,
pea. MNaceyHunKa B.B., AKuMoHepHoe obulecTBo «M34aTenbCTBO

«[lpocseleHne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Buonoruga. 10-11 knaccel. Ba3oBbin ypoBeHb. [ToypoyHble

pa3paboTku.(lTaceynuk B. B., lLBeuoB I". ., Edbumosa T. M.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
HNudoypox

MynbTHypOK

Crynonenust

Yun.py


https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849c7d34296609f0ac582182c4b.pdf
https://cdn.catalog.prosv.ru/attachment/c8a7828dfedb6849c7d34296609f0ac582182c4b.pdf




