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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTUU TEOPETUUYECKYI0 OCHOBY IJISl OIpPEICIICHUS
NOIX0/0B K (OPMHUPOBAHMIO COJepKaHus ydeOHoro mnpenmera «buomorus» cocraBuim:
koHnentyaitpHbie mojoxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IEJieH, COIepIKaHUs,
pe3ynbTaToB 00ydeHHs U TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHErO
obmiero odbpaszoBanusi B Poccuiickoit @eneparyin, a TakxKe MOJIOKECHUS O crielupuKe OUOIOTHH,
e 3HAYCHWU B IMO3HAHMU >KUBOH MPHUPOIBI M OOECICUYECHHM CYIIECTBOBAHMS 4YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€t mpeacTaBiIeHHUe O LeNIX, 00 obuieit crpaTteruu o0yyeHus,
BOCIIUTAaHUSI M Ppa3BUTUS OOyYarOIIMXCS CpeacTBaMH ydyeOHoro mnpenmera «buomorusy»,
orpenenseT 00sf3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpelneieHue I10
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATeNbHOCTh M3yYeHHUsl y4eOHOro Marepuaia ¢
y4E€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYarOIUXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEJIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM o0yueHus B (HOPMUPOBAHUU
OCHOBHBIX BH/IOB Y4eOHO-TI03HABATEIbHON I€ATEIbHOCTH/yUueOHBIX AEUCTBUI 00yUarouXcs Mo
OCBOCHHIO COJICPIKAHUS OMOJIOTMYECKOT0 00pa30BaHuUs.

B nporpamme no Ouosoruu (10 kiacc, 0a30BbIii YpOBEHb) pEaiM30BaH IPUHIMII
MPEEeMCTBEHHOCTH B UW3y4YeHMHM Ouosoruu, Ornaromaps dYeMmMy B Hell mIpocMaTpuBaercs
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
IPEJICTaBICHU O 3J0pOBOM 00pa3e >XKU3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolen
npupoaHoit cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HaHUH O CTPOCHUHU KHBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAOLINX B HUX
NPOIIECCOB B TIPOTpaMMe IO OHWOJIOTUM YJEeNIEHO BHHUMAaHHE HCIOJIh30BAHUIO MOIYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HHU UIS PEIICHUsSI IPUKITIATHBIX 3a/1a4, B TOM YUCIIe: MPODUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHUS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Kalolleld NMPUPOIHON cpese,
aHalM3a BIMSHUS XO3SHCTBEHHOH JEATENFHOCTH YENOBEKAa HAa COCTOSHHE IPHPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHWE BHUMaHHMS K TPUKIAJIHOW HAINPAaBIEHHOCTH y4eOHOTO
npeamera «bUOTIOrHs) MPOJUKTOBAHO HEOOXOIUMOCTbIO OOECHeueHHs YCIOBUM Ul pelIeHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHusl, KOTOpas Mpeanosaraet
dopmupoBaHrEe y OOYYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThCS K W3MEHEHHSM TUHAMHYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe mecto. OHa
oOecrieunBaeT (popMupoBaHue y OOydarOUIMXCS TPEACTABICHUNH O HAy4YHOM KapTHHE MHpa,
pacmmpsieT ¥ 00001aeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHW3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS IUIs: TIO3HAHUS 3aKOHOB YKHBOW TPHPOJIBL,
¢dopmupoBaHUs (PYHKIMOHAIBHOM TPaMOTHOCTH, HaBBIKOB 3[0POBOTO M Oe3omacHoro obpasza
KHU3HH, 9KOJIOTUUYECKOTO MBIIIUIEHUS, [IEHHOCTHOT'O OTHOIICHHUS K )KUBOM MPUPOJIE U YETIOBEKY .

Bombioe 3HaueHWe OWONOTHS WMMEET TaKKe Ui PEIIeHWs BOCHUTATENBHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIETo 00pa30BaHUs, COIMANM3aU oOyJaromuxcs. M3ydenne
O6uonorun obecrieynBaet yCIOBUSA TSt (dbopmupoBaHus WHTEIJICKTYalbHBIX,



KOMMYHHMKAIIMOHHBIX U HH(MOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKON KYJIBTYPBHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C TMPEICTABICHUSAMH U3 JPYTUX Y4YeOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XMMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH Y4eOHOTO
npenMera «buonorus» cocraBUIM OCHOBY Ui ONpEJeNieHHs MOAXOJ0B K OTOOpy U
CTPYKTYPUPOBAHHIO €TO COAEP KAHUS, TPEJICTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OT16op conepxanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3HULHUN KYJIBTYpOCOOOPA3HOTO MOAX0/A, B COOTBETCTBHH C KOTOPHIM OOyYarOIMIMECs JOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HaUMMBbIe ISl (POPMUPOBAHUS OOIIEH KyJIbTYpbl, ONPEACISIONe
aJIeKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOlleH MNPUPOAHON cpene, BOCTpeOOBAHHBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT D3JEMEHTBHl COJEpXKAaHMSA, KOTOpbIe CIyXaT OCHOBOW [uii  (HOpPMHUPOBAHHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIOCOOCTBYIOIIUX I'YMaHU3AIUHU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypUpOBaHHE COJIEp)KaHMsl ydyeOHOTO Marepuaja B MporpaMMe 10 OHUOJIOTHHU
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOM OpraHu3aluyd U 3BOJIOLMU. B COOTBETCTBUUM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BblIENeHBI CIEAYIOUIUE COAEpIKATEIbHbIC JTNHUU:
«buonorus kak Hayka. Meroabl HaydyHOro mo3HaHus», «Kierka kak Ouosoruyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctema», «Cuctema U1 MHOroodpaszue OpraHu4ecKoro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyebHoro mpenmera «buonorus» Ha 06a30BOM YpOBHE — OBIJICHUE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpraHU3allii JKUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHrne YMEHHUI UCIOJIb30BaTh 3TU 3HAHUS JJII TPAaMOTHBIX JIEUCTBUH B
OTHOIIEHUH 00BEKTOB KMBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTiwxkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOEHHE OOy4YaloIIMMUCA CHCTEMbl 3HAHUNW O OHMOJOTMYECKHX TEOpUSX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TUIOTEe3aX, MpaBWIax, CIy)KalIMX OCHOBOH g (hOpMUpPOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAAX HAy4YHOIO II03HAHUS,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSX MHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3alluy,
BBIJIAIOIIMXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJIEKTYalbHBIX U TBOPYECKHX
CHOCOOHOCTEH B Mpoliecce aHaau3a JaHHBIX O MyTSIX pa3BUTHUs B OMOJIOTUM HAayUYHBIX B3IJISJIOB,
ueH U MOJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydJarommxcsi oOuieil KyJbTypbl, (QYHKIMOHAIbHONW TI'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUU M OMBITA, TOTYYEHHBIX MPU U3yYEHUU OHOJIOTHH;

dopMupoBaHue y OOyYaromMXCS YMEHHH WUTIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKHX
3HAaHUW B MPaKTUYECKOW JEATEIbHOCTU YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULIHUHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEJIOBEKOM KHBOW TNPHPOJIBI,
HE00X0MMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOTIOCHHS ATUUECKUX HOPM TP MIPOBEJICHUN
OHMOJOTUYECKUX UCCIIEJOBAHMI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJOTHYECKOMH
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMCHUH B TIOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJIECTBUI CBOEU JEATENILHOCTU IO OTHOIICHUIO K OKpYXaromel cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOoUIIaKTHKH 3a00JIeBaHU.

B cucreme cpennero obmiero oopa3oBanusi «buosnorus», ulydaeMasi Ha 6a30BOM ypOBHE,
SIBIISICTCS  00sI3aTEIILHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEIMETHOH OOJIACTH
«EcTecTBeHHO-HAYYHBIC TPEAMETHIY.

Jis u3yuenus 6uonoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKXAHUE OBYYEHUSA
10 KUIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMHU
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3TUKOH, 3CTETUKOH W mpaBoM. Posib Ouosorun B
(dbopMHpOBaHNN COBPEMEHHOW HaY4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Metoap!l o3HaHUS KUBOM MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEpEHHE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsh 00pabOTKa TaHHBIX).

JdemMoHCTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpros, k. Yorcon nu @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TO3HAHUS KUBOW IPUPOABI».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbi:

[Tpaktuyeckas pabora Ne 1. «lMcmomnb3oBaHue pa3IMYHBIX METOJOB IPU H3YUECHUHU
OMOJIOrN4ECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3AIHSA.

Xusple cucrembl (6MOCHCTEMBI) Kak IMpeaMeT u3ydeHus Ouonoruu. OTiaMuYue >KUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OHUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MOMYJISALHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OPraHU3alUU >KUBOH
HIPUPOJBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. Xumu4eckuii cOCTaB U CTPOCHHE KJIECTKH.

XHAMHMYECKMH  COCTaB  KIIETKH. XHAMHYECKHE  DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosia 1 MUHepasbHbIE BEIIECTBA.

@yYHKIIMM BOJBl M MUHEPAIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HesameHumbie
U 3aMEHHUMbI€ AMHUHOKHUCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYphbl O€IKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U UYETBEPTHUYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHknU OEITKOB.

®epMeHThl — Ounosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIM LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. Otmianuus  ¢GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOpPOB.

VYrneBoabl: MOHOCAXapH/ il (TJII0KO3a, pudo3a U J1e30KCHpr003a), Aucaxapusl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiUloio3a). buonornueckue QyHkuun
YTJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnorsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crtpoenne u ¢ynxmuun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.



[Mutonmoruss — Hayka o kjeTke. KietouHas Teopusi — mpuUMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3Y4EHUS KIIETKH.

Knerka kak nenoctHas >kuBas cucrema. OO1ue npu3Haky KJIETOK: 3aMKHYTasi HapysKHas
MeMOpana, mosekyisl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oenka.

Tunsl KIETOK: J3yKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 9yKapUOTUYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, X (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkHuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kiaetku: DIIC, anmapar [onbmaku, muzocomsl. [lomyaBTroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTUibl. lIpomcxoxaeHne MHUTOXOHIAPUNA U IIACTHI.
Bune nnactun. HememOpaHHble OpraHouAbl KJIETKU: pUOOCOMBI, KIIETOYHBINA HEHTP, HEHTPUOIIH,
PECHUYKHU, KIyTUKH. DyHKIIMM OpraHOU10B KJIETKHU. BritoueHus.

Anpo — perynaropHsblil neHTp KiaeTku. CTpoeHue sijipa: saepHas o00ji0ouKa, KapuoIiazma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM  IPHUPOAEH,
«Pacnpeenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEY.

Tabmuubr u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne MoiekyJsbl 6enka», «CtpoeHue pepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3yKapuoTH4eCcKOn
KIeTKn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
IPOKAPUOTUYECKON KIIeTKW», « CTpOCHHE Apa KIETKN», «YTIAEBOABD, «JIMIUABI.

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, OOOpYyJIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, KUBOTHBIX M OaKTepHalIbHbBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopatopuast pabora Ne 1. «M3yueHue KaTaqTuTUYECKONW aKTUBHOCTU (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «V3yueHHe CTpOEHHS KIETOK pAacTEeHHH, >XMBOTHBIX U
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWIAINMS (IIaCTHYECKUd OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAHEHUs BEUIECTB U SHEPTUHU B IOHUMAHUHN METa0O0IU3Ma.

Tumnber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHbi. Pomb gepmeHTOB B 0OMeHe
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass ¢a3bl (orocuHTe3a. Peakuuu ¢doTocuHTes3a.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a /IS KU3HH Ha 3emuie. Briusaune ycnoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XeMmocuHTe3. XeMOCHHTE3UpYyIolie OakTepuu. 3HaUYCHHE XEMOCHHTE3a Ul JKU3HU Ha
3emue.



DHepreTuyecknidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
AKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTalbl YHEPreTHUECKOro oomena. I nmnkonus. bpoxxenue u
ero Buabl. KucinopoaHoe oOKWCIE€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SIHEPTETHIESCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TreHEeTHYeCKOi nHpopMau B KieTke. ['eHeTHuecKkuii Ko M ero cBoWcTBa. TpaHCKpHUILIUS —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpancisainuu. KoaupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3Hu — BHUpycChl. Mcrtopus otkpeitus BupycoB (/. .
WBanoBckuii). OCOOEHHOCTH CTPOSHUS U KU3HEHHOTO IIUKJIa BUPYCcOB. bakrepuodaru. bonesnn
pacTeHHUIA, )KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIC BUpycaMu. Bupyc nMMmyHoeuIMTa 4eioBeKa

(BUY) — BoszOymgurenr CIIMJla. OOpartHas TpaHCKPHUIIIMA, peBepTa3a W HHTErpasa.
[TpoduiakTrka pacrpocTpaHEeHUs] BUPYCHBIX 3a00JICBaHUIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsses.

Tabmuuet  u cxembl: «Tumbl  nutaHus», «Mertabonuzm»,  «MHUTOXOHAPUSY,
«JHepreTuueckuii oomMeny», «Xmopormnact», «Dotocunrtes», «Crpoenne [IHK», «Crpoenue u
¢yHKnuoHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHetuueckuii kom», «Bupycen,
«baktepnodarm», «Crtpoenne wu sku3HeHHbId 1wk Bupyca CIIWMJla, OGakrepuodaray,
«Pennmukanmsa JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Yasoenue JJHK u tpanckpunums», «buocunres
oenka», «CTpoeHHe KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHBIM IMKJI KieTku. MHTepdaza m mutos. Ilpomeccst,
npoTekaromue B uHTepdaze. Permnmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIUIOMIHBIM W TarIOUIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonornueckre OCHOBBI pa3MHOXKEHHSI U UHIUBUIAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muto3. Crazum muto3a. IIpomecchl, NMpoMcXOonsAlIME HAa Pa3HbIX
CcTaugIX MUTO3a. bBromorndecknuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alloNTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JIeJICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHueE,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHWUE OPTaHU3MOB, €r0 3HAYCHHE IS
CEJIEKLIAH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Craguu wmeiosza. Ilporeccsl, mpoucxonsuime Ha craausax Mmenosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10/10BBIE *Kene3bl:
CEeMEHHUKU M siMYHUKH. OOpa3zoBaHHME M pa3BUTHE IMOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AWIEKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyansHOE€ pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oransl AMOPHOHAIBHOTO PAa3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTpyJISALus,
opranoretes. IloctamOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOTO PAaCTEHMSI: CTPOEHUE CEMEHH, CTaAUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuubl u cxembl: «@OPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OMIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHUui», «BereraruBHOE pa3MHOKEHUE pacTeHUN», «llelleHne KIEeTKU
OaxTtepuii», «CTpoeHHEe MOJOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIeTOUHBIH LUK,
«Pemmukanus JJHK», «Mutosy», «Meios», «lIpsmoe u Henpsimoe pa3Butuey, «l'ameToreHes y
MJIEKONUTAIOLIUX U YeJI0BEKa», K OCHOBHBIE CTA UM OHTOTE€HE3a».

O6opyoBaHMe: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Uibl MIIEKOIUTAIOLIET0,
«Sineknerka miekonuTaromero», «KapnokuHes B KJIETKax KOpeIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkn», moaens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble M IpaKkTHYeCKHEe PadoOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmtonenre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIPENapaTax».

Jlaboparopuas pabota Ne 4. «V3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopuss pasButus reHetuku. Ponbs nuronorun u
SMOPHUOJIOTHH B CTAHOBIICHUH T€HEeTUKU. BKinan poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJEKYJIIpHO-
reHeTuyeckuii). OCHOBHbIE F€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
cXemax CKpeluBaHuM.

3aKOHOMEPHOCTH  HACJENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HETOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemiuBaHWe. 3aKOH HE3aBUCHMOTO  HACTEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEIlBaHUE.
Hcnonp30BaHne aHAJIM3UPYIOMIETO CKPEIIMBAHUS IS ONIpe/IeTIeHHsI TEHOTHIIa OCOOH.

CueruleHHoe HacnenoBaHue mnpusHakoB. PaGora T. Moprana mno clenjgeHHOMY
HacJIEOBaHMIO T'eHoB. HapyleHnue cuenieHus reHoB B pe3ybTaTe KpOCCHHIOBEpA.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie OpraHu3Mbl. HacienoBaHue MPU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUbl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACcTBeHHas. Ponb cpeapl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(PUKALNOHHOW HW3MEHUYHBOCTH.
Bapuanunonssiii psa v BapualnoHHast kpubasi. Hopma peakuuu npusHaka. KonnuectBeHHble u
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBoHCTBa MOAUPUKANMOHHON N3MEHYMBOCTH.

HacnencTBenHas, iy reHOTUNUYECKasi, U3MEHUYUBOCTh. KOMOMHATHBHAS M3MEHUYHUBOCTD.
Meiio3 u moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalMoOHHas
M3MEHYUBOCTh. Kimaccudukamuss MmyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHUECKUX PSIOB B HACIIEICTBEHHOU
n3menurBocty H. M. BaBunosa.



BHesaepHas HACIECTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETUKH YeEJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYJISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpeAeNIeHHEe TE€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto [1[[P-ananuza. HacnenctBennsie 3a0oneBaHus
YeloBeKa: TIeHHBbIe OoJie3HHW, OOJE3HM C  HACJICACTBEHHOW  MPeapacioyioKeHHOCTHIO,
XpoMocoMHbIe ©Oosie3HH. ComaThdeckue W TeHepaTuBHbIe MyTanud. CTBOJOBBIC KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUEHUS T€HETHYECKUX
Oone3nell. MeauKO-TeHETUUECKOe KOHCYJIBTUPOBAHHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPAIIICHUH U JICUCHUU TEHETUIECKIX 3a00JICBAaHUN YeIoBeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBuios.

Tabmumel u cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHKUE M €r0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOThI TrameTy,
«lurubpuanoe ckpeumBanue», «L{uTomornyeckue OCHOBBI AUTMOPUIHOTO CKPEIIUBAHUSY,
«Meito3», «B3anmoneicTBrue amielbHbIX TE€HOBY, «l'€HeTuYecKre KapThl PACTEHUMN, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUVICHHOTO C TOJIOMY,
«KapuoTunel dYenoBeka W OKHBOTHBIX», «Bumbl wu3MeHumBocTH», «MonudukanmonHas
U3MEHYUBOCTHY, «HacnemnoBanue pesyc-gakropay», «l'eHeTHKa Tpynm KpoBu», «MyTalloHHas
U3MEHYUBOCTHY.

OOGopynoBanue: Mojeau-anminkanuu «MoHorudpuaHoe ckpemuBanuey, «HemomHnoe
JOMUHUpOBaHHUEY, «Jurnbpunnoe ckpemmuBanuey, «llepekpéct XpoMOcom», MHKPOCKON H
Mukpornpenapar «Jposoduna» (Hopma, Mytanuu GopMbl KPbUIbEB U OKPACKU Tena), repdapuit
«I"0pOoX MOCEBHOW».

JlabopaTopHble M NpaKkTHYeCKHEe PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «M3yueHue pe3ysibTaToB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBaHUS Y IP030(HIIBI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MOAU(PUKAIIMOHHON U3MEHYUBOCTH, MIOCTPOCHHE
BAPHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyranuid y JApo30ouiibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuust KaKk HayKa U MPOIECC. 3apOXKICHUE CEeJIEKIUH U qomectukanus. Yuenne H. U.
BaBmioBa o IeHTpax MPOUCXOXKIEHUS M MHOT000pa3us KyIbTYpPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHBIE METO/ABI CENeKIMU. MacCOBBbI U MHAUBUAYAJIbHBI OTOOPHI B CENEKIIHMH
pacTeHui U XUBOTHBIX. OIIeHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
UYucras nuHusa. CkpemmBaHHe YUCTBIX JWHUK. ['erepo3uc, wiam ruOpuUgHAsS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpuamszanus U e€ YCIexH.
NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYEHHE MOJUILIOUI0B. J[OCTHIKEHUSI CEJIEKUUH PaCTEHUI,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHUs. OTambl CO3JaHUs
pexombunantHoit JIHK wu TpancreHHeix opranuzmoB. Kinetounas umxenepus. KietouHsbie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIPOYKTUBHBIX



CEIbCKOXO035MCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M OJTHYecKue mnpobimembl. MO —
TeHETHYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. liBaHoB.

Tabmuipel u cxembl: Kapta «L[eHTpbI MPOUCXOXKIEHUS M MHOT0OOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonorun», «Kierounele KylabTypbl U KIOHHUpOBaHUe», «KOHCTpynpoBaHHE U MEpEeHOC
TE€HOB, XPOMOCOMY.

Ob6opynoBaHue: MYJSDKU TUIOJOB U KOPHEIJIOJOB JTUKUX (OPM M KYJIBTYpHBIX COPTOB
pactenuii, repobapuit «CenbCKOX03SIICTBEHHBIE PACTCHHSI.

JlaGopaTopHble U NpaKTH4YecKre padoThbi:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CEJIEKIMU PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO (pepMy, COPTOUCIIBITATENbHBIM yYacTOK, B TEILIMYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WM HAYYHOTO IICHTPA)».



MNJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'UHN
HA BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA
Cormacho ®I'OC COO, ycraHaBnuBarlOTCs TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
00YYaloUIMMHUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHMs: JINYHOCTHBIM, METAPEJAMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJbTaTOB OCBOCHHsA IpenMera «buonorus» BbLIEICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUWE OOy4YalOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJECHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIIPEAEIEHUIO,
HAJIMYME€ MOTHUBALMU K OOYyYEeHHIO OHOJOTHMH, LEJICHANPABICHHOE pAa3BUTHE BHYTPEHHUX
yOexIeH!H JIMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAAULUN Pa3BUTHA
OMOJIOTHYECKOr0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIIMXCsl PYyKOBOJCTBOBATbCS B
CBOEM  JEATENIbHOCTH  LI€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMM, IPUCYIIUMU  CHCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIMYHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBIL.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMs Ipeamera «buosjorus» IOCTUraroTcs B €IMHCTBE
y4eOHOM M BOCIIUTATEIbHON JAEATEILHOCTU B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMHU, UCTOPUUECKUMU U J1yXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSATHIMU B
oOmiecTBe MpaBWJIaMH M HOPMAaMU MOBEIEHHMS M CIOCOOCTBYIOT IpOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3ULUHU JUYHOCTH, MATPUOTHU3MA,
YBOXEHUSI K 3aKOHY M IPaBOIOPSIKY, YEJIOBEKY TpyJla U CTAaplIeMy HNOKOJEHUIO, B3aUMHOI'O
yBOKEHHUsS, OCEpeKHOTO  OTHOMICHHS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOI'OHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUpoae U OKPYXKaIOLEH Cpee.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro mpeaMera «buoIorus JA0KHBI OTpaxarhb
TOTOBHOCTb M CHOCOOHOCTH OOYyYarolUuXcsi pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, IO3UTHUBHBIX BHYTPEHHHUX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUMIUOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBna,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEaIU3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MIMU  oOydarolierocs Kak akTHUBHOIO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
IIPABOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEeATEIBHOCTH NMPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yuyeOHbIX U 03HABAaTENbHbIX 3371ay, BHIIOJHEHUH OMOIOTHUYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUThIBaTh B  CBOMX JICHCTBUSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aUMO/JICHCTBUS JIOJIEH ¢ pa3HbIMU YOS XKICHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSAMHU M COLIMAIBbHBIM
MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOTO BBIMIOJHEHHS Y4eOHBIX,
MIO3HABATEJIbHBIX M HCCIEOBATEIbCKUX 33Ja4, YBAXKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OIIIOHEHTOB MPU 00CYKAECHUU CIIOPHBIX BOIIPOCOB OMOJIOIMYECKOT0 COECPIKAHUS;

TOTOBHOCTH K TYMAHUTApPHO! U BOJIOHTEPCKOM EATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, ropmoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYPY, POILIOE M HACTOSALIEE MHOTOHALIMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M [AMITHUKAM IPUPOJBI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OILICHMBATh BKJIaJ POCCHHCKUX YUYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHOJI0TUY, TOHUMAaHK 3Ha4eHUsl OMOJIOTHH B MIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujciHas yOeKIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOMN KU3HU B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUIA;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJIAX HCKYCCTBAa, CTPEMIJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHMUA  KYJbTYPbI 3I0POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0POBOE MUTAHUE,
COOJII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXXHUM 3aHATHU M OTHbBIXA,
peryisipHass (u3uyecKkas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U ICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TPaBUJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUWE TIOCJIEICTBHI M HEMPHUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOJCHHS aJIKOTOJS,
HApKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10J1001E;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyHO
JIeATEITbHOCTb;

WHTEpPEC K Pa3au4HbIM cdepaMm TpodecCHOHATBHON NeATeIbHOCTH, YMEHUE COBEpIIaTh
OCO3HaAHHBIN BEIOOP Oyayme mpodeccru u peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI,

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH Bcel
KU3HU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU 11e51ecO00pa3HOe OTHOIIEHUE K MIPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIIEHUE YPOBHS 3KOJOTMYECKOW KYJBTYpPbl: INPUOOpPETEHHE OIbITa IJIAHWUPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;

0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJIOIHYECKUX MPo0sIeM U IyTel ux peleHus;

CIIOCOOHOCTh UCHOJb30BaTh NPUOOpPETAEMbIE NPU M3YUYEHUM OMOJIOTMU 3HAHUS U YMEHHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOoOII0AeHNE
IpaBUJI MOBEACHMs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NMPUHOCIIIMX BpPEX OKPYXKalOLIEed NPUPOJHOU Cpene,
YMEHHE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTUYECKOM KyJIbTYphl, OIBITA
JESTEIbHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS PpPYKOBOJICTBOBAaTbCS HMH B
[IO3HABATEJIbHON, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IpakTHUKE, FOTOBHOCTU K YYacTHIO B
IPAaKTUYECKOH 1eATEIbHOCTH 3KOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(OpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM IpPAaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKOW KYJIBTYphl KaK CPEJICTBA B3aUMOACHCTBUS
MEXJ1y JIFOJIbMU U TIO3HAHMSI MUPA;

NOHMMaHue cnenuduku OMONIOrMM KaKk HAyKH, OCO3HAaHHA €€ poiu B (OPMHPOBAHUHU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloIeM
MHUpe KaK O €IUHCTBE NpPUPOABI, YelOBeKa U OOIecTBa, B MO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHeHUs! IPUPOIHOTO PaBHOBECHS;

yOEXKAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBWIM3ALMU: OOECIieueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelath pecypcHble MpoOiIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA MyTeH BbIXO/A U3 II100aTbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoa K yCTONYMBOMY Pa3BUTHIO, PAllMOHATIbLHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWW B LIEJSIX MOBBIMIEHUS OOIIen
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH, KaK COCTaBHOW YacTH ()yHKIIMOHAJIbHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

NMOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJBb30BaTh IOJlyyaeMble 3HAHUS JUId aHajdu3a U OOBSICHEHUS SIBICHHM
OKpY’KaIOIIETO MHpa M NPOMCXOJAIIMX B HEM HU3MEHEHHH, yMEHHUe JeiaTb 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 TOJTYYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIS  pPELIeHUs
npo0JeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH NMPOEKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM MO OHOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATHBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS Y4eOHOro mpeamera «bUONOTHsS» BKIIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIONIMXCS  MEXIUCIUIIIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPHUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIeAOBaHNUEe, HAOIIOIEHUE, W3MEpPEHUE, SKCICPUMEHT U APYTHX), YHUBEPCAIbHBIC
yueOHble JeicTBUS (MO3HABaTeIbHbIe, KOMMYHHKATHUBHBIC, PETYJIATUBHBIE), 00eCIeunBaOIIne
dbopMupoBaHre (QPYHKIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLHUH O0O0ydYaroImxcs,
CIOCOOHOCTh 00y4Jaromuxcst HCIIO0JIb30BaTh OCBOCHHBIEC MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEpCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLIMATILHOM MPaKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPETHEro o01ero odpa3oBaHUs
JIOJKHBI OTPaXkaTh:

OByaieHHe YHHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3MpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIH30BaTh TPH OCBOCHUM 3HAHUW NTPUEMBI JIOTHYECKOTO MBINUICHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 0000IIeHUs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTH (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU MOHITUSIMHU);

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTH PE3YNbTATHI ACATEIHLHOCTH C MIOCTABJICHHBIMU TEIISIMU;

UCIONIb30BaTh OMOJIOTHYECKUE TOHSITHUSI JUisi OObACHEHUs (AKTOB U SIBICHUN KUBOU
MIPUPOIBL;

CTPOUTH JIOTHUECKHE pacCykAcHUs (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMsI B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYyIHUPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TaK)Ke MPOTHBOPEUYMM PA3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMUYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIAH PEUICHHs MPOOIEMBI ¢ YUETOM aHAIN3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YIHTATOB IIETISM,
OIICHUBATh PUCKH MOCJIECICTBHUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIIOIHATH pPabOTy B YCJIOBHUSX peaJbHOT0, BHUPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/ICTh HABBIKAMH y4€OHO-UCCIIEIOBATEIHLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTHI0 M TOTOBHOCTBIO K CaAMOCTOSITEIFHOMY TOMCKY METO/IOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3IMYHBIX METOIOB TTO3HAHNS,

WCIIOJIH30BaTh PA3JIMYHBIE BUJBI ACATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIINU, TTPEOOPA30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYyalMsIX, B TOM YHCIE TpU
CO3aHUH YY€OHBIX M COI[UAIBHBIX TPOSKTOB;



dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOU TEPMUHOJIOTUEHN, KITIOUEBBIMU
HNOHATUSMH U METOAAMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33a7aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallM3UpOBaTh 3aJady, BbIABUTaTh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Ui JI0Ka3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJaBaTh apaMeTPbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ pEUIeHHS 3a7aud pe3yJbTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
po(hecCHOHATIBHYIO Cpeay;

yMETb TMEPEHOCHTh 3HAHUS B  T[O3HABATEJIbHYID M  IPAKTHUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTAaTh HOBBIC WUJEH, IpEAjiaraTb OPUTHHAIBHBIE MOJXOAbl U pEUICHHs, CTaBUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) padora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3UYHBIX HUCTOYHUKAX HH(OpMAnuu (TEKCTe y4eOHOro MocoOwus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIIOTUYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIM3UPOBaTh WHMOPMALIMIO DPA3NIUYHBIX BUIOB U (POpM
NPECTaBICHUS, KPUTUIECKH OLIEHUBATH €€ JIOCTOBEPHOCTh M HETPOTHBOPEYHBOCTH;

(dopMyIHpOBaTh 3ampPOCHl M TMPHUMEHSATh Pa3IMYHBIE METOABI INPH IOHCKE U OTOOpe
6uonornyeckoit MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCHOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOTO HCIIOJIB30BAHMUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYI0 (OpMYy TpEeACTaBIEHUS OHOJIOrHYECKON
uH(popMalnu (cxemsl, TpaduKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOrHYecKoi
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHUMBOJIHI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIQJIeTh HABBIKAMHU pACMO3HABaHUS W 3alIUThl HHPOpMAIUH, HHDOPMALIMOHHON
0€30MacHOCTH JTNYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JTUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOH TeMbI (YMEHHE 3a/JaBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXKJICHUS OTHOCHTENBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4d, YYHUTHIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOLICHMs, MOHMUMATh 3HAUYEHHE COLUATIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUST KOH(PIMKTHBIX CUTYallui, YMETh CMATYATh KOH(DIUKTH U
BECTH MIEPETOBOPHI,

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHS M B3aWMOJICHCTBUSA, MOHMUMATh HaMEpPEHUs
JpYTUX JIOAEH, MPOSIBIIATh YBAXHUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;



pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHny OMOIOrn4YecKoil MpobiieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBHS MPH PEILICHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUA IO €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACIPENCNIATh POIU C Yy4ETOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOI0 Y4aCTHHKA KOMaHJbl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh TO3UTHBHOE CTPAaTETMYECKOE IIOBEIEHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsiaieHHe YHMBEPCAJIBLHBIMHU PeryJisiTHBHBIMU 1efiCTBUAMM:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHUS NpoOJIeM M HUX pELIeHHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUI LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW NPHUPOAE, CBOEMY 370POBbIO U 3/I0POBBIO
OKpPYXKarOLIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO JEATEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUpOBATh COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOW JIEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH pelIeHHs] TPoOIeMbl ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JieNaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHHUIO HIMPOKON 3pyAULIMU B pa3HbIX 00JacTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
U MBICIIUTENIBHBIX POIIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLIEHKU CUTYyallud, BBIOOpA BEPHOTO pEILICHUS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHX IIPH aHAJIU3€E PE3YJIbTATOB AECATEIbHOCTH;



pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;
pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C TIO3UIUH JIPYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmerHsble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAOT crieruduueckue st yaeOHoro npeamera «buosiorus» HaydHble 3HaHHS, YMEHUS U
CIOCOObl JEMCTBUII 1O OCBOEGHHIO, HMHTEpPHpPETAMUd U IPeoOpa3OBaHUI0 3HAHWM, BHUJbI
JESITeIbHOCTH TI0 MOJyYSCHHIO HOBOTO 3HAHHS M NMPUMEHEHMIO 3HAHWW B PAa3MUYHBIX y4EOHBIX
CUTyallUsIX, a TaKKe B pEalbHbIX >KM3HEHHBIX CUTyalUsX, CBSI3aHHbIX C Ouosorueil. B
porpaMMe INpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 roAaM 00yUeHHUSL.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MecTe W pOJM OMOJOTMM B CUCTEME HAY4YHOIO 3HAHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAy4YHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOECKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEIIOBEKA JUISI PEIICHHS )KU3HEHHBIX 3a71ay;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKUX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BEIeCTB M  IPEBpalleHUuEe DSHEPruu), TIoMeocTa3’
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoayKiusi), HacJIeJCTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAs,
HEHTpajbHas JorMa MOJEKyJsapHoi Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. W.
BaBunosa) u yueHus (0 meHTpax MHOT00Opa3us M MPOUCXOKICHHUS KyJIbTypHBIX pactenuii H. 1.
BasuiioBa), onpenenars rpaHuibl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4YHOTO MO3HAHUs B OMOJIOTWMHU: HAOJIOJEHHWE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alus M TMPOBEJEHHE OHOJIOTMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAYy HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yJIbTATOB;

YMEHHME BBIIEIATh CYLIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U JYKapHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEUIECTB U
IpEBpaLIeHNs] PHEPIUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEHO03a, OILNIOJOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUIYAJIbHOIO pPa3BUTHS
opraHusma (OHTOIeHe3);

yMEHHE MPUMEHAThH MOTy4YEHHbIE 3HAHUS 7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3J0POBBS OKPYXKAIOIIMX JIHOAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
WCIIOJIb30BaHUsl JOCTUKEHUH COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrOHAIBHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJjayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIMBaHNe, CLETUICHHOE HAaClleI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATh JJAOOpPAaTOpHbIE U MpPaKTHUYECKHe padoThl, cOOMI0AaTh MpaBUiia MpU
paboTe ¢ yueOHbBIM U 1abopaTOpHbIM 000pYI0OBAHUEM;



yMEHHE KPUTHUYECKH OILICHWBATh W HHTEPIPETHPOBaTh HH(OpPMALMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIICHUs, 000011as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbie pe3yibTaThl OCBOeHMsI yueOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
Ounonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBaTh COICP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U IOHATHUI: BHUI, TIOMYJISIIHS,
reHo(OoH, DBONIONHS, JBUXKYIUME CHIBI ((AaKTOpBl) SBOIIOIUH, IMPUCIOCOOICHHOCTD
OpraHU3MOB, BHJI000pa3OBaHUE, SKOJOrHYecKHe (aKTOPbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIYyLIEHTHI, LIETIH MUTaHU, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yMEHHE Wu3j1araTb Ouonoruueckue teopuu (3BoirounoHHass Tteopust Y. Jlapsuna,
CHUHTETUYECKAsi TEOPHS SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W mytel sBomronu A. H. CeBepiuoBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJAaMH HAYYHOTO MO3HAHMSA B OMOJOTHU: HAONIOJICHHE W OIMCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3anus M MPOBEACHUE OHOJIOrH4YECKOIro
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELYyEMbBIMU
BEJIMYMHAMHU, OOBSICHEHHE NONYUYEHHBIX pEe3ylbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX MOHSITHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BUJIOB,
HOMYJIALUN, TNPOJAYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOTeOlEHO30B U 3KOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  0TOOpa,
BHUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PAKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MMOTOKA IHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OHMOr€OXMMHUYECKHX LHKIOB B
ouocdepe;

YMEHHE MPUMEHATH MOITy4YEHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIeHUI B MOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/J0POBbS OKPYXKAIOIIMX JIOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXarolleil NpUponHOH cpenae, MOHMMaHUE HEOOXOAMMOCTH
UCIIOJIb30BaHUs JOCTUKEHUM COBpEMEHHOM ouonoruu IS paroHaIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3a/lauM, COCTABISATh CXEMbl IepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (1IeTH MUTaHUs);

YMEHHE BBINOJHATH J1JAOOpPAaTOpHbIE U MpaKTHUYeCKHe padoThl, cOOMI0OIaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTO0BAHHEM;

YMEHUE KPUTHUYECKH OILIEHUBAThb W WHTEPHPETHPOBATH HHPOPMAILUIO OHOIOIMYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBIAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOM HMH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TII00aJIbHBIE



9KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE U YCTHBIE COOOIIeHus, 00o001mas
Ononormyeckyro HMH(OPMALUIO M3 HECKOJbKMX HCTOYHHMKOB, TI'PaMOTHO HCIIOJIb30BaTh
MTOHATUIHBIN arnmapar OMOJIOTHH.









