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IHOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke MporpaMMsl MO OMOJIOTUU TEOPETUUYECKYIO OCHOBY JUISI OINPEIEIEHUs] OX0/10B K
dopmupoBaHui0 coiepx)aHus y4deOHOoro mpenmera «bHonOrHS» COCTAaBWIM: KOHIIETITyaJbHBIC
nosoxenuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIENIeH, COJEpKaHMs, Pe3ylIbTaTOB OOy4YeHUS U
TpeOOBaHUN K YPOBHIO IOATOTOBKH BBIMYCKHHMKOB, IOJIOKEHUS 00 OOLMX LEeNsIX W INpHHLUIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpefHero ooOuiero oOpasoBaHust B Poccuiickoit
denepanuy, a TakkKe MOJI0KEHUSA O crienudpuKe 0MojI0ruy, e€ 3HaueHUM B MO3HAHUM JKUBOM IPUPOIBI U
o0ecrieyeHUH CyYIIECTBOBAHUS 4YejoBedeckoro oomiectBa. CoriacHO Ha3BaHHBIM  IIOJIOKEHUSIM,
oTpezieNieHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouonorun Ja€T NpeAcTaBIeHUE O ILensdx, o0 olmel crparernn oOyueHwUs,
BOCIIUTaHUA M DPa3BUTUS OOYYAIOUIMXCS CpelcTBaMM ydeOHoro mpenmera «buonorus», ompenenser
00s3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpejaesieHHe M0 pas3jieiaM M Temaw,
PEKOMEHAYEMYIO IOCJIEA0BAaTEIbHOCTh M3YUeHHUs] ydyeOHOro maTepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM 00pa30BaTENBHOTO IpOLEcca, BO3PACTHBIX OCOOEHHOCTEH
00yJaroImxcsi.

B mporpamme mo OHOJOTMH TaKKe YYHUTBHIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JHYHOCTHBIM,
MeTanpeIMETHbIM U MPEAMETHBIM pe3yibTaTaM oOydeHHs B (POPMUPOBAHUU OCHOBHBIX BHJIOB y4€OHO-
MIO3HABATEIBHOM  J1eATENIbHOCTH/Y4€OHBIX JEHCTBUI OOy4yaloIMXCsl 1O OCBOCHHMIO COAEp KaHUs
OMO0JIOrNYeCcKOro 0Opa3oBaHMU.

B mporpamme 1o Ouomorum (10-11 kmaccel, 06a30BbI YpPOBEHb) peaqTU30BaH MPUHIUI
IIPEEMCTBEHHOCTH B M3y4eHHH OMOJIOruM, Ojaronaps 4eMy B Hell MpoCMaTpUBAeTCsl HAIIPaBJICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMHUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, IEHHOCTHBIX
OpUEHTALMH JIMYHOCTH, 3KOJOTUYECKOTO MBIIUICHUS, MPEICTaBICHUI O 310poBOM oOpa3e »KU3HU U
OepeXHbIM OTHOLIEHHWEM K OKpyKatomied mnpuponHoi cpene. [losromy Hapsny ¢ U3ydeHHEM
00111e0MOIOrMYECKIX TEOPUH, a TAaKXKE 3HAHUI O CTPOCHUH JKUBBIX CUCTEM Pa3HOI'O PaHTra U CYHIHOCTU
OCHOBHBIX IIPOTEKAIOIIMX B HHUX IIPOLECCOB B MporpaMmMe IO OHOJOrMM YIEIeHO BHHMaHUE
MCTIOJIb30BAaHUIO TOYUYEHHBIX 3HAaHUH B MOBCETHEBHOM JKU3HU JUISl PEIICHHS MPUKIIAJHBIX 33/1a4, B TOM
yuciie:  NpOQWIAKTUKH  HACJIEACTBEHHBIX  3a00J€BaHMM  dYelloBeKa,  MEIUKO-TEHETHYECKOTrO
KOHCYJIBTUPOBaHMsI, OOOCHOBaHMS 3KOJOIMYECKH IeJecO00pa3HOro MOBEACHHS B OKpYXaromei
IIPUPOJIHOM CpeJie, aHaIM3a BIUSHUS X031 CTBEHHOHN JESATEIbHOCTH Y€JI0BEKA HA COCTOSTHUE ITPUPOIHBIX
1 UCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHUA K MPUKIIAIHONW HAIIPABIEHHOCTH y4eOHOro MpeaMeTa
«buonorus» NPOJUKTOBAHO HEOOXOIUMOCTBIO OO€CIeUYeHUs] YCIOBUM Ui pEIIeHUs OJHOW U3
aKTyaJbHBIX 3a/1a4 MIKOJIBHOTO OMOJIOrMYecKoro oopa3zoBaHusi, KOTOpas MpernonaraeT GopMUpoBaHUE y
o0yJaroImuxcs CIOCOOHOCTH — aJalTUPOBaTbCd K  M3MEHEHUSAM  JUHAMUYHO  Pa3BHUBAIOLIETOCH
COBPEMEHHOI'0 MHpa.

buonorus Ha ypoBHE cpefHero oduiero oopa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa obecreunBaeT
¢dopmupoBaHue y OOydarolMXCsl MPEACTABICHUH O HAaydyHOM KapTUHE MMpa, paciiupseT U 0000maeT
3HAHUS O XHUBOM MpHUPOJE, €€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOW OpraHU3aIllMd M HBOJIOIHH,
cO3MaéT yCIIOBUS JUIsl: TO3HAHUS 3aKOHOB JKMBOM MpHponbl, (GOpMUPOBaHUS (YHKIIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M 0Oe3omacHoro o0pa3a >KU3HH, 3KOJOIMYECKOrO MBIIUICHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW IIPUPOJIE U YETIOBEKY.

Bonbiioe 3naueHre OMOIOTHUS UMEET TaKXKe Ui pelIeHHs BOCIIUTATENIbHBIX U Pa3BUBAIOLIUX 3a7a4
cpeaHero oOmero oOpa3oBaHus, cOLMaNM3alUU oOyuarommxcs. M3yueHue Ouonoruu obOecreunBaeT
ycnoBus 1Sl (POPMHUPOBAHUS MHTEIUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB,
3CTETUYECKON KyJbTYpbI, CIIOCOOCTBYET MHTErpalyd OMOJOTMYECKUX 3HAHUN C MPEICTaBICHUSAMH M3
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JIPYTUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHH U reorpaduu. Ha3BaHHBIC MOJOKEHUS O
npeAHa3HauYeHUn ydeOHOro npeamera «buonorusy cocTaBUIM OCHOBY [IJIsi OMpPEACIICHHS TOAXOMI0B K
0TOOpY U CTPYKTYPUPOBAHUIO €TO COACPKAHMSI, IPEACTABICHHOIO B IPOrpamMMe 10 OHUOJIOTHH.

OT160p comepxanus yaeOHOTO npeaMeTa «bruonorusy» Ha 6a30BOM YPOBHE OCYIIECTBIEH C TTO3HIIHIA
KYJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOYUYarOIIMECs JOKHBI OCBOUTH 3HAHUS U
yYMEHHsI, 3HauyuMble Al (OPMUPOBaHUS OOIIEH KyJIbTYpbl, ONpEICNAIolINe aJeKBaTHOE MOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOHON cpejie, BOCTpeOOBAHHBIEC B MOBCEIHEBHOM KM3HU M MPAKTUUYECKON
nesitenbHOCTH. Oco0oe MecTO B ATOM CHUCTEME 3HaHMM 3aHMMAIOT 3JIEMEHTHI COJEp:KAaHMS, KOTOphIE
CIIy>)KaT OCHOBOM nJisi ()OPMHUPOBAHUS TPEACTABICHUI O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHUHE
MUpa U ITEHHOCTHBIX OPHCHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHHU3AIMH OUOJIOTUYECKOTO
oOpa3oBaHwusl.

CTpykTypHupOBaHHE CoJiepKaHUs y4eOHOro MaTepuana B MporpaMMe 1Mo OHOJIOTUU OCYIIECTBICHO
C Y4ETOM IPHUOPUTETHOTO 3HAYECHUS 3HAHUU 00 OTIWYUTEIBHBIX OCOOCHHOCTSX >KMBOWM MPHUPOABI, O €&
YpOBHEBOI OpraHu3alMyd M SBOJIONHMH. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mnpeamera
«buoiiorus» BeIJIENEHBI CIEAYIOUIUE COIepKaTeabHble TUHUU: «bronorus kak Hayka. MeToabl Hay4HOTro
no3HaHus», «Knetka kak Owuosornueckas cucrema», «OpraHusMm Kak OHOJOTHYECKas CHCTEMay,
«Cucrema u MHOroo0Opasue OpraHH4ecKOoro Mupa», «IBOJIOIHS KUBOW MPUPOIBD», «IKOCUCTEMBI U
MIPUCYILHE UM 3aKOHOMEPHOCTU.

lenp wu3yuenust yuyeOHoro mpenmera «buonorusi» Ha 0a30BOM YpPOBHE — OBIJAJIEHUE
O0yUaIOIUMUCS 3HAHUSAMHU O CTPYKTYPHO-(DYHKIIMOHAEHOM OpraHU3aIliK KUBBIX CHCTEM Pa3HOTO paHTa
U TIpuoOpeTeHrne YMEHHUM HCTOIb30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUU OOBEKTOB
KUBOW MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTukeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM  ypOBHE
00eCTIeYnBaeTCsl PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMbl 3HAHUN O OMOJOrMYECKHUX TEOpHUAX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIAX, CIYXKAIIUX OCHOBOU it (hOpPMUPOBAHHS TPEICTABICHHHA O
€CTECTBCHHO-HAYYHON KAapTHHE MHUpPA, O METOJIaX HAy4YHOTO MO3HAHUs, CTPOCHUH, MHOTOOOpa3uu u
0COOEHHOCTSIX KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allH, BBIAAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICIOBaHUSIX B OMOJIOTHH;

dbopMupoBaHue y O0O0y4aroUIMXCs IO3HABAaTEIbHBIX, WHTEJUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpoliecce aHaIM3a JAaHHBIX O MyTAX Pa3BUTHS B OMOJOrMM HAy4YHBIX B3IJISIOB, UACH U
MOAXO0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3AINY;

CTaHOBJICHHE Yy oOOy4aroumxcs oOmiel KylnbTypbl, (YHKIMOHAJIBLHOW TPAMOTHOCTH, pa3BUTHE
YMEHU OOBSCHATH U OIICHUBATH SIBICHUS OKPYXKAIOIIETO MHUPA KUBOW MPUPOIBI HA OCHOBAaHUM 3HAHUN U
OTIBITA, TTOJIYYCHHBIX MPU U3yUYEHUU OMOJIOTHH;

dbopMupoBaHHE y 00YyYalONIMXCS YMEHUHM WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTMYECKUX 3HAHHWM B
MPAaKTUYECKOW JIEATEeJIbHOCTU YEJIOBEKAa, PA3BUTUM COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJOBEKOM JKHMBOM  MPHUPOJIBI,
HEOOXOIMMOCTH OEpEe)HOTO0 OTHOIICHHUS K HEH, COONIONEHUS STUYCCKUX HOPM TPU TIPOBEACHHUH
OHMOJIOrMYECKHUX UCCIIEI0OBAHUML;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUN JIJISl MOBBIIIECHUS YPOBHS 3KOJIOTUYECKOU KYIBTYPHI,
1u1s1 GOPMHUPOBAHUSI HAYYHOTO MHUPOBO33PEHUS;

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOM JKU3HM JIJIS1 OLIEHKHU MTOCIIECTBHM
CBOEH JIeATENbHOCTU 10 OTHOLICHHIO K OKpPY’KaIoLIeH cpene, COOCTBEHHOMY 310pOBbIO, 0OOCHOBAaHUE U
coOJroieHne Mep MpoPMIIaKTUKU 3a00JI€BaHU.
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B cucteme cpennero obiero oopasosanus «bruonorusy, nzydyaemasi Ha 0a30BOM YpOBHE, SIBISIETCS
00s13aTeIbHBIM y4eOHBIM TIPEMETOM, BXOSIINM B COCTAB MPEeAMETHOH 00mactu «EcTecTBeHHO-HayYHbIE
MIPEIMETHD.

Jlnst u3ydenus 6uosaoruu Ha 6a30BOM ypOBHE CpEIHEro 00Iero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 ximacce — 34 yaca (1 yac B Hegemo), B 11 knacce — 34 gaca (1 gac B Henenio).

«Touka pocra»:

IIporpamma peasnu3yercsi ¢ UCHOJIb30BaHUEM 00opyaoBanus «Touka pocTa» ecTeCTBEHHO-
HAYYHOH ¥ TEXHOJIOTMYEeCKOH HANIPABJIEHHOCTH.

ean u 3axaum:

. peayn3alys OCHOBHBIX 00111e00pa30BaTeNbHBIX MPOTrpaMM MO y4EOHBIM MpeaMeTam

€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH, B TOM YHCIE B pPaMKax BHEYPOUHOH ESTEIHHOCTH
oOyuaromxcs;

. pa3paboTKa U peann3anus pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 00111€00pa30BaTEIbHBIX

IpOrpaMM €CTEeCTBEHHO-HAYYHOW HANpaBIEHHOCTH, a TAK)K€ HMHBIX MPOTrpamMM, B TOM YHCIE B
KaHHUKYJISIPHBIN IEPUO]T;

. BOBJICUCHUE YYAIIUXCSI U MEArOTMYECKUX PAOOTHUKOB B MPOCKTHYIO NESATEIBHOCTH;

. OpraHu3anusi BHEYYeOHOW JEeATENTPHOCTH B KaHUKYJSPHBIA TEpHOJ, pa3paboTka W
peanuzanyisi COOTBETCTBYIOIIMX 0Opa3oBaTeNbHBIX MpOorpaMM, B TOM 4YHClIe [ Jarepei,
OpPTaHU30BaHHBIX 00Pa30BaTEILHBIMU OPTraHU3AIMAMA B KAHUKYIISIPHBIN TIEPUO/;

. HOBBIIIEHHE MPO(ECCHOHAIBHOIO MacTepCTBa MEJAarorMyeckux pabdOTHUKOB LEHTpa,
peau3yoX OCHOBHBIE U JOMOJHUTEIBHBIE 001Ie00pa3oBaTeIbHbIC TPOrPAMMBI.



COJAEPXAHUME OBYYEHMUSA

10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonoruss kak Hayka. CBsa3b OuoONOTMM C OOIIECTBEHHBIMH, TEXHHUYECKUMH M JIPYTHMHU
€CTECTBEHHBIMHU HayKaMH, puiocopueil, STUKOM, ScTeTuKoi 1 paBoM. Posb 61o0ruu B popMUpOBaHUU
COBPEMEHHOM Hay4HOH KapTHHBI Mupa. CucTtemMa GMOJOrMYeCKUX HayK.

Metoabl TO3HAHUS JKUBOW NpHUPOABl (HAOMIONEHHWE, HSKCHEPUMEHT, OINWCaHHWe, H3MEpeHue,
KJ1accu(puKaIys, MOJEITUPOBAHNE, CTATUCTHYECKAst 00pabOTKa JaHHBIX).

JdemoHcTpanuu:

[TopTpetsr: U. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuuel u cxembl: «MeTo bl TO3HAHUS )KUBOW TPUPOIBD.

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

[Tpaktrueckas padora Ne 1. «Vcnosnb30BaHNE Pa3IMUHBIX METOJIOB MPU M3YyYECHUU OUOTOTHYECKUX
O00BEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHHU3AIHA.

Kuble cucteMbl (OMOCHCTEMBI) KaK MpeAMET u3ydeHHus Onosioruu. OTIuvue >KUBBIX CUCTEM OT
HEOPraHU4eCcKOi MPUPOIBL.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHu3alli OMOCHCTEM: MOJEKYISPHBIH,

KJIETOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIMOHHO-BUOBOH, 3KOCUCTEMHBIH
(OuoreoneHOTHYECKUIT ), OMOCEPHBIH.
JdemoHcTpanuu:

Tabnuuel u cxembl: «OCHOBHBIC IPU3HAKH KU3HI», «YPOBHH OpTraHU3ALUU )KUBOW TIPUPOJIBI».

Ob6opynosanue: Mojens MoJekyibl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOeHHE KIECTKH.

XUMUYECKUH COCTaB KIETKH. XUMHUECKHE dJIEMEHTBI: MaKpOdJIEMEHThI, MUKPO3JIeMeHTHI. Bosa u
MUHEPAJIbHBIE BELIECTBA.

OyHKIMY BOABI 1 MUHEPAJIbHBIX BeLIECTB B KieTke. [lonaepxanue ocMoTHUecKoro 6anaxca.

benku. CocraB u cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. HezameHumblie u
3aMEHMMbIE AMHUHOKHCIOThL. AMHHOKHCIIOTHBIM COCTaB. YPOBHH CTPYKTYpbl OEJIKOBOH MOJEKYIbI
(mepBuUYHasi, BTOpUYHAS, TPETUYHAsT W YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOICTBa OEIKOB.
buonorunueckue GpyHKIUN OEIKOB.

depMeHTH — Onoorndeckne Kataauzaropsl. CtpoeHue pepMeHTa: akTUBHBINA IIEHTP, CYOCTpaTHAS
cneruduanocTsb. Kodhepmentsl. Butamunsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB.

YrneBoabl: MOHOCaXapuabl (TIOKO03a, pudo3a u ne30Kcuprb03a), Tucaxapuasl (caxaposa, J1aKTo3a)
U TIoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, 11eJUTi0103a). buonornyeckue GyHKIUN yrieBOI0B.

Jlunuael: TpuraMuepuasl, Qgochonunuael, crepouabl. ['mapoduiabHO-TUAPOGOOHBIE CBOMCTBA.
buonoruueckue ¢yHkuuu saunugoB. CpaBHEHUE YIJIEBOJOB, OEJIKOB M JIMIMJIOB KaK MCTOYHHUKOB
SHEPTUH.

Hyxnennoseie kuciorsl: JIHK un PHK. Hykieotuabl — MOHOMEpPBI HYKJIEHMHOBBIX KHUCIIOT.
Crpoenue u pynkuuu JIHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuun.

[Mutonorust — Hayka o kierke. KieTouHas Teopusi — mpumep B3aUMOACHCTBUSA uaek U (HakToB B
HayYHOM IN0O3HAHUU. MeTO/1bl U3yUEHUS KIIETKH.

Knerka kak wnenoctHas xuBas cuctema. OOmiye NpU3HAKK KJIETOK: 3aMKHYyTas Hapy)KHas
MeMOpana, monekynsl JJHK kak renetudeckuii anmapart, cucreMa CUHTe3a Oelka.



Tunel  KJIETOK:  JyKapuoTHdeckas ©  TIpokapuotudeckas. (OCOOEHHOCTH  CTPOCHHSA
mpokapuoTHyeckoi kietku. Kirerounas crenka Oakrtepuil. CTpoeHHE DYKAPUOTHYCCKOH KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIIETOYHAs CTEHKA, TJIUKOKAIMKC, UX (YHKIUH.
[Tnazmaruueckass MmemOpana, e€ cBoiicta u Gynkuuu. [{utorazma u e€ opranounsl. OqHOMEMOpPaHHBIC
opranouasl knetku: OIIC, ammapat ['onbmxu, nmu3ocomsl. IloyaBTOHOMHBIE OpPraHoubl KIETKH:
MUTOXOH/IpHH, TUTacTUABL. [IpoucxokaeHne MUTOXOHAPUH U mactua. Bunsl mnactun. HememOpanubie
OpraHOW/bl KJIETKH: PHUOOCOMBI, KIETOYHBIA IEHTP, LEHTPUOJIM, PECHUYKH, XTyTHKUA. DYHKIIUU
OpraHOM/I0B KJIETKHU. BKitoueHus.

SAnpo — perynsaTopHblii 1eHTp KiIeTku. CTpoeHue sjapa: siaepHas 000JI0YKa, KapuoIliazMa,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoncTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «PacnipeneneHne XMMUYECKUX 3JIEMEHTOB B HEKHMBOUM Tpupoae», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B )KMBOU MPUPOIEY.

Tabmuusl u cxemsl: «[leprogndeckast Tabiua XUMUYECKUX DJIEMEHTOB», «CTPOECHUE MOJIEKYIIbI
BOo/b», «buocunTe3 Oenka», «CTpoeHue Moisekynbl Oenka», «Ctpoenue ¢depmeHta», «HykienHoBbie
kuciotTel. JIHK», «Ctpoenne monekynsl AT®», «CTpoeHue 3yKapuoTHUECKON KIeTKW», «CTpoeHue
KUBOTHOU KIIETKH», «CTpOEHHE PACTUTEIBbHON KIETKH», «CTpOCHHE MPOKAPUOTUUECKOU KIIETKH,
«CTpoeHue sA11pa KIETKN», «YIIeBOAb», «JIunuas».

OOGopyznoBaHue: CBETOBOM MUKPOCKOI, 000PYI0BaHUE AJIS IPOBEACHUS HAOIIOAECHHH, N3MEPEHHH,
AKCTIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIIBHBIX, )KUBOTHBIX U OaKTepUATIbHBIX KIIETOK.

JlaGopaTopHblie U IpaKTHYECKUE PadoThI:

JlaGoparopnas pabota Ne 1. «/3ydeHHe KaTaIUTUYECKOW aKTUBHOCTH (pepMeHTOB (Ha mpuMepe
aMUJIa3bl WIM KaTaaas3bl)y.

JlaGopartopnast padota Ne 2. «M3ydeHne cTpOSHUS KIETOK PACTEHUH, )KHBOTHBIX M OaKTEpUH 1O
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OIMHCAHUE.

Tema 4. /KuzHeneATeJIbHOCTh KIETKH.

OOmMeH BeliecTB, WIM METa0OMM3M. ACCHUMIIAIMS (TUIACTHYCCKHH OOMEH) M JIUCCUMMJISIIMS
(pHEepreTuyecKkuid OOMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca MeTaboausma. Polib 3aKOHOB COXpaHEHUs
BELIECTB M SHEPTUU B IOHHUMaHUU MeTabon3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOHBIN U reTepoTpodHbIif. Porb hepMeHTOB B 0OMEHE BEIIeCTB U
MIPEBPAIICHUH YHEPTUU B KIIETKE.

®otocunre3. CBeToBas u TeMHOBas (as3bl poTocuHTe3a. Peakuuu dotocunTe3a. DPPeKTUBHOCTD
dorocunTe3a. 3HaueHue GpoTocuHTe3a AN KU3HU Ha 3emIie. BiusiHue ycnoBuii cpenbl Ha GpoTOoCHHTE3 U
CIIOCOOBI TOBBIIIEHUS €r0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3UpYIoIIe 0akTepuH. 3HaUeHWEe XeMOCHHTe3a JIJIs )KU3HH Ha 3eMIle.

DHepreTHdyeckuii oOMEH B KJEeTKe. PaciieruieHne BemecTB, BBIACICHHE W aKKyMYJIHUPOBAaHUE
SHEPTHH B KJIETKE. DTallbl dHEpreTudeckoro oomena. I'mukonus. bpoxenue u ero Buasl. Kuciopomnoe
OKHUCIIGHHWE, WU KJIeTouHoe Jbixanue. OkucnutenbHoe QochopunupoBanue. IhHEKTHBHOCTH
SHEPreTUUeCKOro oOMeHa.

Peaknun matpuunoro cunrte3a. ['eHetndeckass mndopmanus u JIHK. Peanuzarnus renetnyeckoi
uHpopManuu B kieTke. ['eHeTnueckuil koa u ero cpoiicta. TpaHckpunius — Matpudsbii cunre3 PHK.
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Tpancnsuus — OuocuHTe3 Oenka. Dtamel TpaHcaauud. KoawpoBanue amuHOKHCTIOT. Ponb pubocom B
OounocuHTe3e OemKa.

Heknerounsie ¢opmbl xu3Hu — BUpYChl. Wctopuss oTkpeitus BupycoB (J[. WM. VBaHOBCKwMi).
OcOoOEeHHOCTH CTPOCHUS M KU3HEHHOTO LIMKJIa BUpYycoB. baktepnodaru. bone3nu pacteHuid, 5)kKUBOTHBIX U
4eJioBeKa, BhI3bIBaeMble BUpycaMu. Bupyc nmmynonedunura yenoseka (BUY) — Bo3dynurens CITN/Ia.
OOpaTHasi TpaHCKpUIIUs, peBepTaza M uHTerpasza. [Ipodunaktuka pacnpocTpaHEHHS BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumuu:

[TopTpetsi: H. K. Kounbiios, JI. 1. BanoBckuii, K. A. Tumupsizes.

Tabmuuel u cxeMbl: «Tunbsl mutanusy, «Metabonusm», «MUTOXOHIPHSY, «DHEPTreTUICCKHIA
obmen», «Xmoportacty, «Dotocuate3», «Ctpoenue JJHK», «Ctpoenne n GyHKIMOHUPOBAHHUE TEHAY,
«Cunre3 Oenkay, «['eHeTnueckuii ko, «Bupyce», «bakrepuodarny», «CTpoeHre W KU3HEHHBIN UK
Bupyca CIINa, 6akreprodaray, «Pemmkamms JTHK».

O6opynoBanue: monenu-ammiukanuu «Yasoenue JIHK u tpanckpumnmuus», «buocunTtes Oenkay,
«CtpoeHue KieTkn», Mozaeib cTpykTypsl JJHK.

Tema S. PazMHokeHUe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTounslii MK, WK KU3HEHHBIN UK kieTku. MHTepdasza u mutos. [Ipoueccel, mporekatoriue
B nHTep(daze. Pemnmukanus — peakuus marpuunoro cunresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
HaboOp — KapuoTun. JUniaou HbIi U rariouHbI XpoMOCOMHBIE HA0Opbl. XpomaTuibl. Llutonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAIBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenune knetkn — muto3. Cramum mutosa. [Iporecchl, mMpoMCXOASIINE Ha Pa3HBIX CTATUAX
MHUTO3a. brosornyeckuii cMpICi MUTO3a.

[TporpamMmmupyemasi TuOenb KIETKH — arlonTo3.

@®opMBbI pPa3MHOXKEHUSI OPTraHU3MOB: OECIOoNoe W TMOJ0BOe. BuIbl 0ecmoyioro pa3MHOXKECHHS:
JIeJICHHe HaJaBOE, IIOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHE, BEreTaTUBHOE
pa3mHo)keHue. IcKycCTBEHHOE KIIOHMPOBAaHUE OPTraHU3MOB, €T0 3HAUEHUE IS CEJICKIIUH.

[TonoBoe pa3MHOMXKEHHE, €T0 OTIUYHUS OT OECIOoIoro.

Meito3. Cranuu meio3a. [Iporecchl, mpoucxosiue Ha cTaausax Meiosa. [loBeaenrne xpomocom B
Mmeiiose. Kpoccunrosep. buonornueckuii cMbICh U 3HaY€HUE MEH03a.

'ametorenes — mporecc oOpa3oBaHHs TMOJOBBIX KIJIETOK Yy >KUBOTHBIX. [loyioBbIe >Kemne3bl:
CEMEHHHKH U ssnuHuKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK — TaMeT (CIIEpMaTO30U/I, SIMIIEKIeTKA)
— cnepmartoreHe3 U  oOBoreHe3d. (OCOOEHHOCTH CTPOCHHs SIUIEKIETOK U  CIIEPMAaTO30MIO0B.
OmnonotBopenue. [lapreHorenes.

NupuBuayanbHoe pa3BuTHEe (OHTOreHe3). DMOpHOHambHOE pas3BUTHE (dMOpUOreHe3). OTarbl
SMOPHOHAILHOTO PAa3BUTHsI Y TO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHWE, TaCTPYJSIIIUS, OpPraHOTeHE3.
[ToctomOpuoHanbHOe  pa3BuTHE. THUNBI  MOCTIMOPHUOHATBLHOTO  PAa3BUTHS:  MPSIMOE, HEMPSMOE
(mrmunHOYHOE). BnusiHMe cpefibl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE
YPOICTBA.

Poct u pasButme pacteHuil. OHTOre€He3 IIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaJIuu
pa3BUTHSL.

JdemoncTpauuu:

Tabmuusl u cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBOWHOE OIUIOJOTBOpPEHHE Y
LIBETKOBBIX pacTeHHil», «BereratnBHOe pa3MHOKEHUE pacTeHMi», «JleneHne KIeTKH OaxkTepuii»,
«CTpoeHune MOJOBBIX KIETOK», «CTpoeHue Xpomocombly, «Kierounbi nukiny, «Pemmukanus JTHK»,
«Muro3sy, «Meito3y, «IIpsamoe u HenpsiMmoe pa3BUTHEY, «] aMeTOreHe3 y MIEKOMUTAIOIINX U YEIOBEKay,
«OCHOBHBIE CTaJNH OHTOI'CHE3a.
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O6opynoBaHue:  MHKPOCKON,  MHKpompemapaTbl  «CrnepMaTto3ouabl  MIIEKOMHUTAIOIIETOY,
«Sineknerka milekonurTaroniero», «KapuokuHe3 B KIETKax KOpEIIKa JIyKa», MarHUTHash MOJEIb-
anmumukanus «Jlenenne kinetkny», moaens JJHK, monens metadaznoit XpoMoCOMEI.

JlabopaTopHble M NpaKTHYeCKHe padoThbI:

Jlabopartopnas pabota Ne 3. «Habmronenne MuTo3a B KJIE€TKaX KOHUYMKA KOPEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaGoparoprass pabora Ne 4. «V3ydeHwe CTpOCHHsI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTaxy.

Tema 6. HaciieacTBEHHOCTh U U3MEHYHMBOCTH OPraHU3MOB.

[Mpenver u 3amauu reHeTHKU. VICTOpUS pa3BUTHUS T€HETUKU. POib IUTONOTHU U SMOPHOJIOTHU B
CTaHOBJICHMHM T€HETUKH. BKiaa pocCUHCKUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE T€HETUKU. MeTonbl
TeHETUKH  (TUOPHUIONOTUYECKUHM, IUTOTCHETHYECKUN, MOJEKYISIpHO-TeHeTu4Yeckuii). OCHOBHBIC
TeHETUYECKUE MOHATHUS. [ eHeThUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HAcleAOBaHUSA MPHU3HAKOB, ycTaHoBiIeHHble . Menaenem. MoHoruGpumaHoe
CKpelIrMBaHue. 3aKOH eUHO-00pa3us THOPUI0B MEPBOro MoKoyieHus. [IpaBuino JoOMUHUpPOBaHUs. 3aKOH
pacuierieHus: mpu3HakoB. ['unore3a yucToTel ramet. [losiHOE ¥ HEMOJIHOE JOMHUHUPOBAHKE.

JlurubpuaHoe ckpemrMBanye. 3aKOH HE3aBUCUMOTO HacjeloBaHuUs NMpu3HakoB. L{uTorenernueckue
OCHOBbI ~ JUTHOPUAHOTO  CKpelMBaHWs.  AHajgu3upylollee  CKpemuBaHue.  Vcmonb3oBaHHe
AHAJTM3UPYIONIETO CKPEIIUBAHUS JIJIsl OTIPEICTICHUS TeHOTHIIa OCOOH.

CuersieHHOe HaclefoBaHue mnpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY HaclelI0BaHUIO
reHoB. Hapy1ieHue crieruieHust TeHOB B pe3yibTaTe KPOCCHHTOBEpa.

XpOMOCOMHAasI TEOPUS HACJIEICTBEHHOCTH. | eHeTHYecKue KapThl.

I'enetnka mnona. XpoMOCOMHOE OIpEAeNeHre IMoia. AYyTOCOMBI M IOJIOBbIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbie opranu3mMel. HacnemoBanrue mpu3HaKoB, CIETUICHHBIX C ITOJIOM.

N3menunBocTh. Buabpl M3MEHUMBOCTH: HEHACIIEACTBEHHAs M HaclelcTBeHHass. Poiib cpensl B
HEHACJIEJCTBEHHON W3MEHYMBOCTH. XapakTepucTuka MOIU(PHUKAITMOHHOM W3MEHYUBOCTH.
BaprannonHnslii psx u BapuanuoHHas kpuBas. Hopma peakumm npusHaka. KonmuecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoicTBa MOIU(BUKAIIMOHHONW U3MEHYHBOCTH.

HacnencreenHnasi, uiau reHOTUIIUYECKAsl, H3MEHYMBOCTh. KOMOMHATHBHASI N3BMEHYHUBOCTh. Melo3 u
MOJIOBOM MpPOLECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTH. MYyTallMOHHAs H3MEHUYHUBOCTD.
Knaccudukanus wmyTanuii: TeHHBIE, XPOMOCOMHBIE, T'e€HOMHbIE. YacToTa W TPUYUHBI MYTAIIMM.
Myrarennsie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX pSAJOB B HAcleICTBEeHHOM wu3MeHunBoctu H. M.
Basuioga.

BuesiaepHas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuworun 4yenoBeka. (OCHOBHBIE METOIbI TEHETHUKH  YEJIOBEKA!
reHealloTnYecKuil, ONM3HEIOBbIM, MUTOTeHEeTUYECKUNH, OMOXUMUYECKUH, MOJIEKYJISPHO-TEHETUYECKUI.
CoBpeMeHHOE OIpeeIeHUe IeHOTHUNA: MOJHOT€HOMHOE CEKBEHHPOBAHUE, T'€HOTUIUPOBAHUE, B TOM
yucie ¢ nomoisto [11[P-ananu3a. HacnenctBennbie 3a001€BaHus YeI0BEKa: TeHHbIE 00JIe3HU, O0JIE3HU ¢
HACJIEICTBEHHOW MPEeAPaCIONOKEHHOCThIO, XPOMOCOMHBIE 0o0se3HH. CoMaTHYecKue U TeHEPaTHUBHBIC
mytanuu. CTBOJIOBBIC KJIETKH. [IpUHIMITBI 30pOBOTO 00pasa KU3HU, JUATHOCTUKH, MPOPUIAKTUKH U
JICYeHUs FeHeTHYeCcKUX Ooje3Held. MeauKo-TeHeTHYecKoe KOHCYIbTUPOBaHHE. 3HAUCHHE MEIUIIUHCKON
TeHETUKH B MPEAOTBPAILICHUH U ICYCHUH TeHETUYECKUX 3a00IeBaHMIA YeIIOBEKA.

JdemoncTpauuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-PecoBcknid,
H. U. BaBuiios.



9

Tabmuusl u cxembl: «MOHOTHOPHIHOE CKpEIIMBAaHUE W €T0 IUTOTEHETHYECKas OCHOBa», «3aKOH
pacIienjeHus] M €ro IUTOI€HETHYEeCKas OCHOBa», <«3aKoH YMCTOTBHI Tramer», «Jlurubpunnoe
cKpelrBanuey, «Llutomornyeckue 0CHOBBI IUTHOPUIHOTO CKpelIUBaHusy, «Meiio3y, «B3aumoaenctaue
aJIeNIbHBIX TeHOBY», «['eHeTHyeckue KapThl PacCTEHUM, >KUBOTHBIX M 4YelOBeKa», «l'eHeThka mojay,
«3aKOHOMEPHOCTH HAacJIeJOBaHMs, CLEIUIEHHOro ¢ Mojiom», «KapuoTumbl 4yenoBeka M KUBOTHBIX,
«Bunpr u3meHunBoctH», «MonudukanuonHas u3MeHYUBOCTH», «HacnenoBanue pesyc-(akropay,
«I'eneruka rpynmn kposu», «MyTaluOHHas: U3MEHYUBOCTb.

ObopynoBanue:  Mojenu-anmuMkamuun — «MoHorubpugHoe — ckpemuBaHue»,  «Hemomnoe
JOMHUHUpOBaHUE», «JlurubpugHoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jlpo3oduna» (Hopma, myTaruu GOpMbI KPBUILEB U OKPACKHU Tena), repbapuii «I opox
ITOCEBHOI».

JlaGopaTopHble U NpPaKTHYeCKUe padoThi:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO U JUTHOPUIHOTO
CKpEIIMBAaHUA Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopatopnas pabora Ne 6. «l3yuyeHne MOAM(PUKALMOHHON HM3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

Jlaboparopnas pabota Ne 7. «AHanu3 MyTauuid y Apo30¢uisbl Ha TOTOBBIX MUKpOTpenapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cesiekuusi opranHu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekmus Kak HayKa M MPOLECC. 3apoKICHHE celleKuu U foMectukanus. Yuenne H. Y. BaBunosa
O LEHTpax MPOMCXOXKIEHUS M MHOrooOpasusi KyJdbTypHBIX pacTeHuil. LleHTpsl npoucxoxieHus
JOMAaIIHUX XKUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHBIE METOIbI CENICKITUU. MacCOBBIN U WHANBUAYAIBHBIN OTOOPHI B CENIEKIIMUA PACTCHUIN U
KHUBOTHBIX. OrneHKa 3KcTepbepa. BIM3KOpOICTBEHHOE CKpellMBaHUE — WHOpUIMHI. Yucrtas JUHUS.
CkpemBanue 4ucThIX JUHHHA. ['erepos3uc, mnu rubpuanas cuia. HepoicTBeHHOE CKpellMBaHUE —
ayropunuur. OtnanéHHas ruOpuguzanuss U e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 W IOJyueHHUE
MOJIUIUIONAOB. JIOCTHKEHUS CEJIEKLUU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomoruss Kkak OTpacip NOPOU3BOACTBA. ['€HHas WHXKEHepHs. OTamnbl CO3JaHUs
pexombunantHoit JIHK u Tpancrennpix opranm3moB. Kierounas wmxeHepus. KiieTodHble KyIbTYpHI.
MukpokIoHaIbHOE pPa3MHOXKEHHE pacTeHuM. KnonupoBanue BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO35UCTBEHHBIX OPraHU3MOB. DJKOJIOTWYECKHE M 3Thdeckue mnpobiembl. MO — reneruuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnumel u cxembl: KapTa «L{eHTpbI MPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTYPHBIX PAacTCHUN»,
«[Topoabl moMamIHUX >KUBOTHBIX», «CopTa KYNbTYpHBIX pacTeHuit», «OtnanéHHas TUOpUAM3AII,
«Pabotel akamemuka M. @. MBanoBay, «l[lomumionaus», «OO0bEKTBl OHOTEXHOIOTHM», «KileTOouHBIC
KYJIbTYpPbI U KIIOHUpOBaHue», «KoHCTpyHpoBaHHe U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MYJSIKH TUIOJIOB U KOPHEIUIOAOB JAUKUX (OPM U KYIBTYPHBIX COPTOB PaCTEHHA,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHblie U NpaKTHYECKUE PadoThI:

Okckypcusi «OCHOBHBIE METOJAbl M JIOCTHKEHHUS CEJIEKLIHMM pacTeHUH U SKMBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIHIO, IJIEMEHHYIO (pepMy, COPTOUCIIBITATENIbHBIN Y4aCTOK, B TEIJIMYHOE XO35HCTBO,
71ab0paTOPHIO arpOYHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».
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11 KJIACC

Tema 1. DBoTIOLIMOHHAS OHOJIOTHS.

[Ipennochbliku BO3HUKHOBEHMSI 3BOJIIOLMOHHOM TEOpHU. ODBOJIIOLIMOHHAS TEOpPHUs U €€ MECTO B
Ouosioruu. BinusiHue 3BOIIOIMOHHOM TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CupnerenscTtBa »BoMoLMd. IlameoHTONOrMUECKHue: MOCIENOBATENBHOCTh IOSBICHUS BHIOB B
MAJICOHTOJIOTUYECKOH JIeTONnCH, iepexoiHbie GopMmel. broreorpaduueckue: cXoaCTBO U paznuuue GpayH
U (JI0Op MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA M Ppa3Nuuus SMOPHUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTHMYHbIE, PYAHUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTM M OCHOBHBIX
MeTa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. Jlapsuna. IIpeanoceuiku BO3HMKHOBEHMs JapBUHH3MA. JIBIOKyIHe
CHJIBl 3BOJIONMU BHUAOB 1O JlapBuHY (M30BITOYHOE pPAa3sMHOXKEHUE IPH OTPAHUYEHHOCTH PECYpCOB,
HeolpeaenéHHast I3MEHYMBOCTbh, 00pb0a 3a CylIecTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus Bostonuu (CTD) u e€ 0oCHOBHBIE MMOJIO0KEHHUS.

Muxkpososonus. [Tonynsanus kak equHUIA BU1a U 3BOJIIOLUN.

JBmwxymue cunbl ((akTOphl) 3BOJIOLNMU BUAOB B TNpupoje. MyTalMOHHBIM mpouecc U
KOMOMHATHBHAs U3MEHYNBOCTb. [lomynsanroHHbIe BOJIHBI U ipeid reHoB. M3omnauus 1 Murpamus.

EctectBennslit 0T00p — Hanpasisiomuil Gpaxktop sBosronuu. @OpMbI €CTECTBEHHOTO 0TOOpA.

[Tprcrnoco0neHHOCT, OpPraHU3MOB Kak pe3yiabTaT 3Bodtonuu. I[Ipumepsl mnpucrnocoOiaeHUil y
OpraHu3MoB. ApoMop(O3bl U UANO-aAANITALIUH.

Bun u BunooOpaszoBanue. Kputepun Buga. OcHOBHBIE ()OpMBI BUA000pa30BaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

Makpospomoniua.  @Popmbl  3BoNOLMU:  (UIeTHYECKas, JUMBEpPreHTHas, KOHBEpPIeHTHasd,
napasuienbHas. HeoOpatumocTs 3BoMIONNN.

IIpoucxoxneHne OT HecleUUaIU3UPOBaHHBIX IpeAkoB. [Iporpeccupyromas crnenuanans3anys.
AnanTuBHAs paauaus.

JdemoncTpauuu:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkensb, O.
Mromep, A. H. CeBepLos.

Tabmuupel u cxembl: «Pa3BuTHe opraHuueckoro mupa Ha 3emiiey», «3apoJbIlK O3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Popmbl 00pbOBl 3a cymliecTBOBaHME», «EcTeCTBEHHBIH 0TOODPY,
«MHorooOpa3ue COpTOB  pacTeHuit», «MHoOrooOpasue TOPOJ  KUBOTHBIX», «llomymsimmy,
«MyTanmoHHass HM3MEHUYUBOCTH», «Apomopdo3b», «Wamoamanramumy, «OOmas aereHepamnus»,
«IBmwxymme cunbl 3Bomouun», «Kapra-cxema mapmpyra myremectsusi Y. [lapsunay, «bopnba 3a
cyuiectBoBaHue», «lIpucrnocoGneHHoCTh  opraHusmMoB», «l'eorpaduyeckoe  BUA00Opa30BaHUE»,
«OKOJOrMYeCKOe BUA000PA30BAHUEN.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3IMYHBIMHM THIIAMU OKPACKH, HA0Op IJIOJIOB M CEMSH,
kosutekuus «lIpumepsl 3alIUTHBIX TPUCIIOCOOIEHUN y KUBOTHBIX», MOAENb «OCHOBHBIE HAIpaBIICHUS
IBOJIIOLMMNY», 00BEMHASE MO1eb «CTpOEHUE IOJIOBHOTO MO3Ta TO3BOHOUHBIX.

buoreorpaduyeckas kapra mupa, Kowiekius «DopMbl COXPAaHHOCTH MCKOMAEMBIX >KUBOTHBIX U
pacTeHmit», Moaenp anmiukauus «llepekpéct xpomocom», BiaxkHble mnpemnaparbl «Pa3zBurtue
HacekoMoro», «PasButue narymku», Mukpomnpenapat «/po3oduna» (Hopma, MyTauuu (GopMbl KpbLIbEB
1 OKpAacKH Teja).

JlabopaTopHble U NpaKTHYeCKHe PadOThI:
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JlabopaTopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPUTEPUIOY.

Jlaboparopnast pabora Ne 2. «Omnucanue mpucrocoOJEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BHTHE JKM3HHU HA 3emiie.

JloHayuHBIE MPEACTABICHUS O 3aPOKIECHUM >KU3HU. HayuHble rUnmoTe3bl BO3HUKHOBEHUS KU3HU Ha
3emiie: abOMoOreHe3 U MaHcrnepMus. XUMUYEcKas SBONIONM. AOUOTeHHBIM CUHTE3 OPraHUYeCKUX BEIIECTB
U3 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKOH 3BoItolMi. HauanbHble 3Tamnsl
ouonornueckor sBomonuu. ['mmoreza PHK-mmpa. @DopmupoBanue meMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE MPOTOKIETKU. [lepBble kineTkn M ux 3Bomouus. DopmMupoBaHHE OCHOBHBIX T'PYII
KHUBBIX OPTaHNU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam W nepuojam. Karapxeil. Apxeiickas U IpOTEPO30UCKast 3PBHI.
[Taneo3olickass spa u €€ mepuoAbl: KeMOPHMCKHUHA, OpPIOBUKCKHM, CHIYpUHCKUH, IEBOHCKHH,
KaMEHHOYTOJIBHBIH, IEPMCKHUI.

Me3so3olickas 3pa U €€ MepuoJibl: TPUACOBBIN, IOPCKUA, MEJIOBOM.

KaiiHo301icKkas 3pa 1 €€ epuo/ipl: NajleoreHOBbIi, HEOT€HOBBIM, aHTPOIIONEHOBBI.

XapakTepucTUKa KiuMaTa U TeoJIoTMYecKuX mporeccoB. OCHOBHbIE ATambl  SBOJIOLUU
PacCTUTENHHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U KUBOTHBIX. llosBieHue, pacuBer u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema opraHM4eCKOro Mupa Kak OTpa)K€HHE 3BOJIOLMU. OCHOBHBIE CHCTEMATHUYECKHE TPYIIIBI
OpPraHHU3MOB.

OBoronus 4yenoBeKka. AHTPOINOJIOrUs Kak Hayka. Pa3BuTue npencTaBieHUN O MPOUCXOKIACHUU
yesnoBeka. Mertoapl u3ydeHMsl aHTponoreHe3a. CXoacTBa W pas3iiMyuusl 4EJOBEKa M YKUBOTHBIX.
CucremaTHuecKoe NOJI0KEHUE YEIOBEKa.

JIBmwkyniie cuibl ((akTopsl) aHTpororenesa. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot6op. OO1ecTBEHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAUN TPY/AA, MBIILJICHHE, PEUb.

OCHOBHBIE CTaJiMM U BETBU DBOJIIOLMM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenslil, Yenosek
npsaMoxosamui, YenoBek HeaHaepranbCKui, YenoBek pa3yMmHbId. HaxoIKu HCKONaeMbIX OCTaTKOB,
BpEMS CYIIECTBOBAaHUSA, 00JIACTh pACIIPOCTPAHEHUS, 00BEM FOJIOBHOT'O MO3ra, 00pa3 )KU3HH, OPYAUS.

UYenoBeueckne packl. OCHOBHBIE OOINBIIME pachkl: €BpOINEOHaHAas (eBpa3uiickas), Herpo-
aBCTpaJIONTHAS (’xBaTopHaIbHAS), MOHTOJIOMTHAs (a3uaTcKko-aMepUKaHCKas). Yepthl
INPUCIIOCOOJICHHOCTH TpEeACTAaBUTENEH YeOBEeUeCKUX pac K YCIOBUSM CYIIECTBOBaHUA. EnuHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpanuu:

IToptpetsr: @. Peau, JI. Ilactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. /lapsus.

Tabnumel u cxeMbl: «Bo3HukHOBeHHe COTHEYHOW CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PactutenbHas kineTka», «KuBoTHasa kietkay, «lIpokapuornueckas kinetka», «CoBpeMeHHas cucTeMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMHUYECKHUX YEpT CTPOCHHUS YEIIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO YEIOBEKa»,
«/IpeBHeiimue moan», «Ipesnue moan», «IlepBblie cOBpeMEHHBIE TIOAN», «HeI0BEUECKHE Pach».

Ob6opynoBanue: Myispku «lIporcxoxnenue yenoBeka» (OIOCTBI aBCTPAJIOMUTEKA, MUTEKAHTPOTIIA,
HeaHJepTaiblia, KPOMaHbOHIIA), CJIETKH WU U300pa’keHUsl KaMEHHBIX OpYyIui MEepBOOBITHOIO YeJIOBEKa
(xamMHH-yUOMIIEpHI, pyOuMIIa, ckpebiia), reoXpoHoJoruueckas Tadauna, Kouiekuus «PopMbl COXpaHHOCTH
HCKONAEMBIX JKUBOTHBIX U PACTCHUI».

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «M3ydyeHue HCKOMAEMBIX OCTATKOB pPACTEHUIl W JKUBOTHBIX B
KOJUTIEKLIASAX».
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OKCKypcusi «IBOJIIOIHSI OpPraHMYECKOro Mupa Ha 3emsie» (B €CTECTBEHHO-HAYYHBIM WM
KpaeBeaUeCKHil My3eil).

Tema 3. OpranusMbl 4 OKpYyKa0IIAs cpeaa.

DKoJjorusi Kak Hayka. 3aJaud W pa3fesibl dKOJOTUU. METOIbl JKOJOTHYECKHX HCCIIECTOBaHUIA.
DKOJIOTHYECKOe MHPOBO33PEHIE COBPEMEHHOTO YETIOBEKA.

Cpenbl 0O0uTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHAsI.

Okonornyeckne  (akropel. Kiaccupukamust  dKoIOrHdeckux  (akTOpoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. [leiCTBHE SKOJIOTHIECKHX (PAKTOPOB HAa OPTaHU3MBI.

Abuotnyeckue (HakTOpbl: CBET, TeMIlepaTypa, BiaxkHocTh. PotomepuomusMm. [IpucnocobneHus
OpPraHu3MOB K JIeHCTBHIO abNOTHYECKUX (akTOpoB. bronornyeckre puTMsl.

buotnueckne dakropbl. Bumpl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPCHIIHS, XHUITHHUYECTBO,
cumbro3 u ero ¢opmel. [lapasutusm, koomepanus, MyTyalu3M, KOMMEHCAIH3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HAUYCHHE OMOTHMUECKHUX B3aUMOJCUCTBUI ISt
CYILIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKUE XapaKTePUCTUKHU MOmyisiui. OCHOBHBIE MOKA3aTeN MOMYISIIUK: YUCICHHOCTD,
TUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, TIPUPOCT, MUTpanus. JIMHaMUKa YUCICHHOCTH TOMYJISAINAN U e€
perynsLus.

JdeMoHcTpanum:

[Moptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuusl u cxembl: kapta «[Ipupomueie 30HBI 3emuny», «Cpeabl OOWTaHUS OPraHU3MOBY,
«Doroneproam3my», «llomymsanuny, «3aKOHOMEPHOCTH pPOCTa YUCIECHHOCTH MOMYJSIIMA HH(QY30pHH-
Tydenbkny, «IIuiessie nemnmy.

JlabopaTopHble M NpaKTHYeCKUe padoThbI:

JlaGoparoprass padora Ne 3. «Mopdosioruueckue OCOOCHHOCTH PACTEHWH W3 PAa3HBIX MECT
OOUTaHUS.

Jlaboparopnas padota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTU MOMYJSALUNA PA3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01mecTBa U IKOJIOrHYECKHE CHCTEMBI.

CoobmiecTBO OpranuzMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBasi, MPOCTPAHCTBEHHA,
Tpodudeckas (ruiieBasi). Bunbi-noMmuaanTel. CBsi3u B OHOIICHO3E.

Dkonorudeckue cucteMbl (3kocucteMsl). llonatue 00 o3KkocucteMe U OHOTEOIEHO3E.
@OyHKIIMOHAIEHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT
BELIECTB M MOTOK PHEPruu B 3KocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU SKOocucTeMbl. [lumieBbie
nenu 1 cetd. OCHOBHBIE TOKa3aTeIM SKOCHCTEMBbI: Oromacca, MPOAYKIHs. DKOJOTHUECKUE MUPAMHIbL:
MPOAYKIINH, YACICHHOCTH, OMoMacchl. CBOHCTBA HKOCHCTEM: YCTOMUHNBOCTh, CAMOPETYIISIINS, Pa3BUTHE.
Cykueccus.

IIpuponHble  9KOCHUCTEMBL. DKOCHCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO WM
[IMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOTEHHBIE  3KOCHUCTEMBL.  ATpO3’KOCUCTEMBI.  YpOoskocuctembl. buomormueckoe u
X031CTBEHHOE 3HAUYEHHE arpPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopaznooOpa3ue kak ¢akrtop ycToHyuMBOCTH dKocucTteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. ['panumbl, coctaB u cTpykTypa Omochepst. Kusoe
BemecTBO U ero gynkmuu. OcobeHHOCTH OMocdepbl Kak riao0albHOW 3KOCHCTEMBI. J[MHammuueckoe
paBHOBecHe U o0paTHast CB3b B Orocdepe.
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KpyroBopoTs! BelecTB 1 OMOT€OXMMHUUECKUE IUKIIBI JIEMEHTOB (yriiepoja, a3oTa). 30HaIbHOCTb
onochepsr. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Omochepe 3emiau. AHTpONOTeHHbIE H3MeHEHHss B Ouocdepe. [mobGanmpHBIC
HKOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHHe MpHUpoabl M yenoBeuecTBa. CoxpaHeHHe OMOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctd Ouochepsl. OcCHOBa pPALMOHAIBHOTO YIPABICHUS NPUPOIHBIMH pECypcaMH U HX
ucnoib3oBanue. JlocTikeHUst OMOJIOTHH M OXpaHa MPUPOJIBL.

JdemoHcTpaumuu:

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

Tabmuuet u cxembl: «[lumeBsie nenm», «bUOIEHO3: cocTaB M CTPYKTypa», «lIpupogHbie
coobmectBay, «llenmn muTaHus», «IKoNOrHYecKas nmupamuaay, «buocdepa u yenoBek», «IKOocUCTEMA
LIMPOKOJIMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOMHOrO Jiecay, «buoneHo3 BomoéMay», «ATpOLEHO3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3JECUCTBUS Ha NPUPOAY», «BakHelIMe HCTOYHUKH 3arpsA3HEHUs
BO3/lyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIas cocTaBisomas ouocheps», «PakTopbl Jerpagauu
nouBy», «llapHukoBblii 3pdexT», «DaKTOpbl PaTUOAKTUBHOIO 3arps3HeHHus Ouochepsr», «OOmas
cTpykTypa Ouocdepnl», «Pacmpoctpanenue xu3HuU B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B 6uocdepe», «KpyroBopot a3oTa B IpUpPOACH.

OO6opynoBanue: Mojenb-anmuKanus «TunuuHsle OHOLEHO3b», Tepbapuil  «PacTtuTenbHble
coob1iecTBa», Koekuuu «buonenos», «Bpeautenun BaXHEMIINX CENbCKOXO3SIMCTBEHHBIX KYIbTYpY,
repb6apuy M KOJUIEKIIMM PACTEHUH W JKUBOTHBIX, MPUHAAJIEKAIIME K Pa3HbIM 3KOJIOTMYECKHM TpyHIam
omHoro Buaa, Kpacnas kuura Poccuiickoit deneparun, n300pakeHNs: OXpaHsIeMbIX BUIOB PAaCTCHUH U
KUBOTHBIX.



14

IUTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA TTPOTPAMMBI 110 BUOJIOTH HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O OBPA30OBAHUA

Cornacao ®I'OC COO, ycraHaBmuBaloTCsl TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS 0OYYaIOIIMMUCS
IPOTPaMM CPEIHEro 00Iero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEAMETHBIM U ITPEMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType NMUHOCTHBIX PE3yJNbTaTOB OCBOCHUS IpeameTa «buosorusy BbIAEICHBI CIEIYIOIINE
COCTABJISIIOIIME: OCO3HAHME OOYUYAIOIIMMUCS POCCUUCKON TpakIaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTHA M CAMOOTIPEIEIICHUIO, HaJTMYie MOTUBALIMU K O0Yy4EHUIO OHMOJIOTHH,
[[eJICHANPABICHHOE PAa3BUTHE BHYTPCHHHUX YOEKICHHI TUYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
HMCTOPUYECKUX TPAJAMUIMI pa3BUTHS OUOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh U CITIOCOOHOCTH OOYUYaIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOEW JIESATEIBHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYILIUMHU
cucreMe OHOJIOTMYECKOro OOpa3oBaHMs, HAJIUYME SKOJOTUYECKOTO IPABOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HECHHBIE TUIAHBI.

JluaHOCTHBIE pe3ynbTaThl OCBOCHHS MpeaMera «bHoIorus» AOCTUTAIOTCS B €UHCTBE Y4eOHOU U
BOCIIUTATEIbHOMN ESITEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU, MPHUHSTHIMH B 0OIECTBE MpaBWIAMH H
HOpPMaMH TOBEJICHHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOMO3HAHUsI, CAMOBOCIHUTAHUS U CaMOPa3BUTHS,
pPa3BUTHUS BHYTPEHHEHW TMO3UIIMU JIMYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K 3aKOHY U MPaBOMOPAJKY,
YeJIOBEKY TPY/a U CTaplIieMy MOKOJICHHIO, B3AUMHOTO YBaXKEHHUsI, 0EPEKHOTO OTHOLIEHUS K KyJIbTYpPHOMY
HacleAUI0 ¢ TpaJulMsIM MHOTOHAIMOHAIbHOTO Hapoaa Poccuiickoit ®enepanuu, mnpupojae u
OKpY>Karollen cpee.

JludHOCTHBIE pe3ynbTaThl OCBOEHHS ydeOHOro mpenMera «buonorus» MOMKHBI OTpaxaTh
TOTOBHOCTB U CITIOCOOHOCTH 00YYaIONIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3HUIIMEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPHEHTAIlM{, TIO3UTUBHBIX  BHYTPEHHUX  YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOINECTBa, pPaCHUIMPEHUE >KU3HEHHOTO
OMbITa W ONBITA JEATEIHHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX HAMPAaBICHUNA BOCIHUTATEIHLHOMN
NEeATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIETOCs KaK aKTHBHOTO M OTBETCTBCHHOTO
YJIeHa POCCUICKOro 00I1IecTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX TIPaB U 003aHHOCTEH, YBAXKCHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JIEATEILHOCTH IIPH CO3aHUH YICOHBIX TTPOCKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 33/1a4, BHIOJIHEHUU OMOJIOTHUECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTB OTPENENATh COOCTBEHHYIO TO3UIUIO MO OTHOIICHHIO K SIBICHUSM COBPEMEHHOU
JKH3HU U O0BACHATH €€;

YMEHHE YYUTBIBATh B CBOUX JACHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTMBHOTO B3aWMOJICUCTBUS
JOJIEH C pa3HbIMU YOCKACHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAIBHBIM TTOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOT'O BBIMIOJIHEHUS YU€OHBIX, 1I03HABATEIbHBIX
U HCCNEOBATEeIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MPU OOCYKICHHUH
CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHUS;

TFOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKON J€ATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:
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c(hOPMHUPOBAHHOCTH POCCUUCKOH TpaXKIaHCKON UICHTHYHOCTH, MATPUOTU3MA, YBAXKEHHUS K CBOEMY
HapOAy, YyBCTBAa OTBETCTBEHHOCTH Inepea PoauHoM, ropaocTu 3a CBOM Kpaid, CBOX0 PoiuHy, CBOM SI3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOMOHALIMOHAIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACJIEAMI0 U TMAMSITHUKAM HPHUPOABIL, JOCTHKCHHUSIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKMX Y4YEHBIX B CTAHOBJICHHE W pa3BUTHUE OHOJIOTHH,
MOHMMAHUS 3HAYEHUs OMOJOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HHU YEIIOBEKA U COBPEMEHHOTO
00111eCTBA;

uzeitHas yoe:xxAEHHOCTh, TOTOBHOCTD K CIY)KE€HHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTH 3a €T0
cyas0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUA:

OCO3HaHUE TYXOBHBIX [IEHHOCTEN POCCUICKOr0 Hapo/a;

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHMS, OPHUEHTHUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OyAYILIETO;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM POJUTENISAM, CO3JAaHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaaULUsIMU HaponoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIUTAHMS:

ACTETHMYECKOE OTHOIIECHHWE K MHpPY, BKIIOYAs OJCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/AQ, OOIIECTBEHHBIX OTHOLIICHUH;

ITOHUMAHNE SMOLMOHAIIBHOT'O BO3/ICMCTBUS KUBOM MPUPOIBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHusA, (popMHPOBaHUS KYJBTYPbI 310POBbS M IMOLHOHAJIBHOIO
0J1aronoJTyyus:

NMOHMMAaHWE W peaju3alys 3J0pOBOr0 W 0Oe30macHoro oOpas3a >KHM3HM (3A0pOBOE MHUTAHWE,
COONIOZICHHE THUTMEHUYECKMX TPaBWJI M HOPM, COalaHCHUPOBAaHHBIA pEXUM 3aHATUH M OTHbIXa,
perynspHas ¢u3ndecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
coOCTBEeHHOMY (DHM3UYECKOMY U TICUXUIECKOMY 37]0POBBIO;

MOHMMAaHKUE IIEHHOCTU TMPaBWJI WHAMBHUIYaTbHOTO U KOJJICKTUBHOTO OE€30MACHOTrO MOBEICHUS B
CUTYaIMSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHHUE MOCIEACTBUM U HEMIPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB,
KYpEHHs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTIO0HE;

FOTOBHOCTh K AaKTHUBHOW JAESTEIbHOCTH TEXHOJOTUYECKOW M COLMAIbHOM HalpaBlIE€HHOCTH,
CIOCOOHOCTH UHUITUUPOBATh, INTAHUPOBATH U CAMOCTOSITEJIBHO BHITIOJHATH TaKyIO JI€SITEIHHOCTD;

UHTEpeC K pa3iauuHbiM chepam mpodeCcCHOHATBHON JEeSTENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOODP OyyIel mpoeccru 1 pearn30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO HA IPOTSHKEHUH BCEH JKU3HM;

7) 3K0JIOrH4YeCKOro BOCIIMTAHUS:

AKOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY >KM3HM Ha 3eMJie, OCHOBE
€€ CyIIIECTBOBAHMUS,

MOBBIIICHUE YPOBHS SKOJOTHYECKON KyIbTYpPhI: IPUOOPETEHHE OIBbITA IIAHUPOBAHUS TTOCTYNKOB U
OIICHKU X BO3MOXKHBIX TIOCIIECICTBUM JJIsl OKPYXKAIOIIEH CPEIbl;
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0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTHYeCKUX Mpo0eM U MyTel UX pelIeHus;

CTIIOCOOHOCTh HCIIONIb30BaTh MPHOOpETaeMble TPU HM3YyYCHWH OWOJIOTUU 3HAHHMA M YMEHHS TpHU
peleHn MpobsieM, CBA3AHHBIX C palMOHAJIBHBIM MPUPOAONOIb30BaHUEM (COOIIONEHUE IPaBUI
MOBEJCHHUSI B IMPHUPOJE, HANPABICHHBIX HAa COXPAaHEHHE PABHOBECHsS B JKOCHCTEMaX, OXpaHy BHUJIOB,
IKOCUCTEM, Onochepsl);

aKTUBHOE HENpUATHE NEHCTBUM, NPUHOCAIIMX BpEJ OKpYXAIOIIEH NpPUPOJHOM cpene, yMEHHE
MPOTHO3UPOBATh HEOJArONPUATHBIE HKOJOTHUECKUE TIOCIEACTBUSA MPEIIPUHUMAEMbIX JCHCTBUI H
NPeOTBPAIIATh UX;

HaJINYME Pa3BUTOIO FKOJIOTHYECKOT'O MBILIUIEHUS, SKOJIOIMYECKON KYJIBTYpPBI, ONbITA EATEIbHOCTH
HKOJIOTUYECKON  HANpaBIE€HHOCTH, YMEHHS  PYKOBOJCTBOBAaThCS MMM B  II03HABaTENBbHOH,
KOMMYHHKAaTHUBHON M COLMAJIbHOW IMpPAaKTHKE, TOTOBHOCTH K YYAacTUIO B NMPAKTHYECKOH IeATelIbHOCTH
HKOJIOTUYECKOI HAaIpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JMAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO
MECTa B TIOJHUKYJIBTYPHOM MHpE;

COBEpPILEHCTBOBAHHE S3bIKOBOI M YUTATEIBCKON KYJIBTYpPbI KaK CPEJICTBA B3aUMOJCHCTBUS MEXTY
JIOABMU U TTIO3HAHUS MUPA;

MOHMMAaHUE CHeUUu(PUKH OHOJIOTMM KaK HayKH, OCO3HaHus €€ ponu B (HOPMHUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBIIIICHUS, CO3/IaHUM LIEJIOCTHOIO MPEACTaBIECHUS 00 OKpYXKarolleM MHpe
KaK O eIMHCTBE MPHUPOJIbI, YeTIOBEKa U 00IIECTBa, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U pEIICHUHN
po0JIeM COXpPaHEHUs IPUPOHOIO PABHOBECHS,

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOM LMBWIM3ALMU: 00ECIeYeHUs] HOBOTO
YPOBHS pa3BUTHS MEIWIMHBI, CO3JaHWE NEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pemaTh
pecypcHbIe IIPOOJIEMBbl Pa3BUTHS UEJIOBEYECTBA, MOMCKA IyTeH BBIXOJA U3 IJI00AJIBHBIX SKOJIOTHYECKUX
npobiemM u obecredyeHus nepexojia K YCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BaHHIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJIYY€HHMM OHOJOIMYECKMX 3HAaHUM B LEISIX IOBBIIEHUS O0OLIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIIMOHAIBHOM I'PaMOTHOCTH
oOy4Jaroruxcsi, oOpMUPYEMOM MPU U3YICHUU OMOJIOTUH;

MOHUMaHHE CYIIHOCTH METOJIOB MTO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
HCIOJIb30BaTh IOJIyYa€Mble 3HAHUS /U1 aHalu3a U OOBACHEHUS SBJIEHUN OKpPY)KAIOIIEro MHpa M
IMPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHE JielaTh OOOCHOBaHHbBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB M MMEIOLINXCS JAHHBIX C LEJBIO MOJTY4YEHUs JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJISl pelleHus: mnpoOseM B
peasbHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME LEHHOCTH HAay4yHOW JESTEeIbHOCTH, TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO U
MCCIIEIOBATENILCKYIO JeSITETbHOCTh WHANBHUIYaJIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMpPEPBHIBHOMY OOpa30BaHUIO M caMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMH MMOTPEOHOCTIMH.

METAINPEAMETHBIE PE3YJIbTATbHI

MeTtanpeameTHble pe3ysibTaThl OCBOCHUS yueOHOro npeamera «buojaorus» BKIIIOUAIOT: 3HAYUMBIE
s (QOPMHUPOBAHUS  MHUPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oO0IIeHayYHbIe TOHATHS, OTPAKaoIMe LEeTOCTHOCTh HAYYHOM KapTUHBI MUpa U CIEUU(PHUKY METOJO0B
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MO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax (BEILIECTBO, SHEPIHsl, SBJICHUE, MPOLECC, CUCTEMA,
HAyYHBIA (DAKT, MPUHINUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEJOBaHUE, HAOIIOJCHHE,
U3MEpEHHUE, OKCIePUMEHT U JApPYrux), YHHUBepcajbHble YyueOHbIe JeHCTBUS (TIO3HABaTENbHBIE,
KOMMYHHKaTHUBHbIE, PETYSITUBHbIE), oOecreunBaronme GopMupoBanue (GpyHKIIMOHAIBHOW IPaMOTHOCTH
M COIMAIILHOW KOMIIETEHIIMHA OOYYalOMIMXCs, CIIOCOOHOCTh OOYYaromMXCS HCIOJIh30BATH OCBOCHHEIC
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUECKHE 3HAHUS U YHHUBEpCajbHble Y4eOHble JCHCTBHUS B
[TI0O3HABATEJILHON U COLIMAIIbHON ITPAKTHUKE.

MertamnpeaMeTHbIe Pe3ylIbTaThl OCBOCHHUS IMPOrpaMMBl CpPEIHEro o0mero o0pa3oBaHUS IOJKHBI
OTpaXkaTh:

OBJaieHNe YHUBEPCAJIBHBIMH YUeOHBIMH O3HABATEIbHBIMH 1 CTBUAIMM:

1) 6a3oBble JOruvecKHe e CTBHUSI:

CaMOCTOSITENILHO (POPMYIMPOBATE U AKTYaJIM3UPOBAThH MPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIOJB30BaTh MpPHU OCBOCHUU 3HAHUM NPUEMBI JIOTHUECKOTO MBIIUICHUS (aHAInM3a, CHUHTE3a,
CpaBHEHHs, KiaccuUKaIMK, 0000IIEeHHs), PaCKPhIBATh CMBICT OMOJIOTHYECKUX TOHATHHA (BBIACIATH UX
XapaKTepHble PU3HAKHU, YCTAaHABINUBATh CBSI3U C IPYTUMH MMOHIATUSIMHN);

OTIPENIeNATh IeTHN JeATeIBHOCTH, 33/1aBas MapaMeTpbl M KPUTEPUH WX IOCTIKEHHS, COOTHOCHTH
PE3yNAbTaThl ACSATEILHOCTH C TOCTABICHHBIMU 1IEJISIMH;

UCITIO0JIb30BaTh OMOJIOTHYECKUE TIOHATHS M1l 00bsICHEHHs (DAKTOB U SBJICHUMN KUBOM MTPUPOIBI;

CTPOWUTH JIOTHYECKHE pACCYXIeHUs (MHAYKTHBHBIC, ICIyKTHBHBIC, 110 aHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEYMS B paccMaTpPUBAEMBIX SIBIECHUSX, (OPMYIMPOBAaTh BBIBOABI H
3aKITIOYCHUS;

INPUMEHSTh CXEMHO-MOJEJIbHbIE CpPEICTBA JUIsl MPEJICTaBICHUS CYIIECTBEHHBIX CBSI3ed W
OTHOLIEHUH B M3yyaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe IMPOTUBOPEUYUH pa3HOro poja,
BBISIBIICHHBIX B PA3JTMYHBIX HHOOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabathiBaTh IUJIaH pEIICHUs MpoOJieMbl ¢ y4ETOM aHalM3a HMEIOIIUXCS MaTepHalbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB IENSM, OIICHUBAThH
PHUCKU TIOCTIEACTBUN AESTENILHOCTH;

KOODJAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSX  PEAIbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBaHHOT'O B3aUMOJICHCTBHS;

pa3BUBaTbh KPEATHMBHOE MBIIIUICHUE NIPH PEILICHUH KU3HEHHBIX MIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE IeHCTBUS:

BJIQJIeTh HAaBBIKAMU y4e€OHO-MCCIIEIOBATENIbCKOW W MPOEKTHOM JeSITeTbHOCTH, HaBBIKAMU
paszpemieHus npodaeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B pEIIeHUs
MPAaKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3InNYHBIX METO/IOB TIO3HAHUS;

UCIIONIb30BaTh  PA3jMYHbIE BHJBI JAESITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUI0 U IPUMEHEHUIO B YUEOHBIX CUTYAIMsIX, B TOM YHUCIIC TPU CO3/1aHUU
y4eOHBIX M COIMATIBHBIX IIPOCKTOB;

¢dbopMHpOBaTh HAy4YHBI THUI MBILIUICHUS, BIAJETh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSIMH U METOTAAMU;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7]aul B 00pa30BaTENbHON JAEATEIbHOCTU U KU3HEHHBIX
CUTYyaLUsX;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJH3UpPOBATH 3a/ady, BBIABHIATh TUIOTE3y €€
pEllIeHUs, HAaXOJUTh apryMEHThl JUIsl JOKa3aTeJbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapameTphl U
KPUTEPHUU PELICHHUS;
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aHaJM3UPOBaTh MOJYYEHHBIE B XOJ€ PEIlEHUs 3aJaud pe3ylbTaThl, KpUTHUECKH OLIEHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILLIECTBIATh LEJICHANPABICHHBIM IOMCK TEpeHoca CpeICTB U  CIIOCOOOB JIEHCTBHS B
poQeCCUOHATBHYIO CPENY;

YMETb [IEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U IPAKTUUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00J1aCcTei;

BBIJIBUTATh HOBBIC HJIEH, TPEIaraTh OPUTHHAIBHBIC TIOAXOIbI M PEIICHHsI, CTABUTh MPOOJIEMBI U
3a/1a4d, JOMYCKAIOUINe allbTePHATUBHBIC PEIICHHUS.

3) padora ¢ mnopmanueii:

OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX MH(POpPMAIUHU (TEKCTE y4eOHOTO MOCOOuSs, HAydyHO-
HOMYJISIPHOM TUTEpaType, OMOJIOrMYECKUX CIOBAPSX M CHPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WutepHere), aHanu3upoBaTh MH(OOPMAIUIO Pa3IUYHBIX BHIOB M (HOPM NPEACTABICHHS, KPUTUICCKH
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIHMpOBaTh 3alPOCHl U IPUMEHATH Pa3IMUHbIE METOBI IPU MOUCKE B 0TOOpEe OHOIOTHYECKOI
nH(popmanru, He0OXOAUMOM JIJIsl BBITIOJHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  KCMONb30BaHHS ~ MH()OPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPILEHCTBOBATh KYJIBTYpPY aKTUBHOT'O MCIIOJIB30BAHUS PA3UUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY IpencTaBiIeHUs] OMOIOrMYecKoil MH(opManuu
(cxeMsl, Tpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U JPYTOE);

WCTIOJIB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJCTBA MPU paboTe ¢ OMONOTHYECKON MH(pOpMAIHEH:
MPUMEHSTh XUMHUUECKHe, (pU3nuecKre U MaTeMaTHYeCKue 3HaKH U CUMBOJIbI, (OpMYIbl, aOOpeBUaTypy,
HOMEHKJIaTypy, UCTIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATIIATHOCTH;

BJIAJICTh HAaBBIKAMH DPACIIO3HABAHMS M 3aIIUTHl WH(pOpMAIK, WHPOPMAIMOHHONW OE30MacHOCTH
JUYHOCTH.

OBiajeHne YHHMBEPCAJIbHBIMH KOMMYHHKATHUBHBIMU /1€l CTBUSIMU:

1) obmenne:

OCYIIIECTBISTh KOMMYHHUKAIIUM BO BceX cdepax KH3HU, aKTMBHO y4acTBOBATh B JUAJIOTE WM
IMCKYCCHM TIO CYHIECTBY 0OCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CY)KICHHS
OTHOCHUTEINILHO BBIMIOJIHEHUS IpeaaraeMoil 3ajjaun, yYuThIBaTh UHTEPECH U COTJIACOBAHHOCTH MO3HIIMMA
JIPYTUX YYaCTHUKOB JUAJIOTA WU TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOLICHMS, MMOHMMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPENNOChIIIOK BO3HUKHOBEHHUS KOHQIMKTHBIX CHUTYyalllil, YMETh CMSAr4aTh KOH(MJIUKTHI U BECTH
MIEPErOBOPHI;

BJIAJIETh PA3JMYHBIMH CTIOCO0aMHU OOIICHUS W B3aUMOJICHCTBHUS, IMOHMMATh HAMEPEHUS IPYTruX
JOJIEH, TPOSBIIATh YBaKUTEIbHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHOH dopme hopMynupoBaTh
CBOU BO3PAXCHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

MOHUMATh ¥ UCTOJI30BATH NMPEUMYILECTBA KOMAHIHOW M MHIWBUAYAIbHOW paOOTHI MPH PELICHUN
OMOJIOTHUECKOM  TPOOJIeMBbl, OOOCHOBBIBAaTH HEOOXOAMMOCTh MPUMEHEHHUsS TPYNIOBBIX  (Hopm
B3aUMOJICHCTBHS MIPU PELICHUN YueOHOH 3a1a4H;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCHUCTBHA € Yy4€TOM OOIMIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA,
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IIPUHUMATD LIEJIM COBMECTHOM AESITEIbHOCTH, OPraHU30BBIBATh U KOOPJAUHUPOBATH JEHUCTBUSA IO €€
JNOCTW)KCHMIO: COCTAaBJIATh IUIAH JEWCTBUHM, pPACHPENENATh POJM C YY4ETOM MHEHUM YYAaCTHHKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHON paOOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJa M KAXKAOI0 YYaCTHMKA KOMAaHIbl B OOIIMI pe3yapTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpeajgaraTb HOBBIE IIPOEKThHI, OLEHUBATh HJEU C TO3MLMH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBISATh TO3UTUBHOE CTPAaTErMUYeCKO€ IOBEJIEHHWE B PA3IMYHBIX CHUTYalUsX, IMPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgiageHne yHHMBepPCAJIbHBIMHU PeryJIsiTHBHBIMH ICHCTBUSIMU

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHMS /ISl BBISIBICHUS MPOOJEM M UX pEIICHUs B )KU3HEHHBIX U
y4eOHBIX CUTYalUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMM IEJEeBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNEUCTBUSX M TOCTYIKAaX II0 OTHOIIEHUIO K JXKUBOW IIPUPOJE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAIOIIIKX;

CaMOCTOSITEJIbHO OCYILECTBIIATh M03HABATEIbHYIO ACSITEIbHOCTb, BBIABIATH IPOOJIEMBI, CTAaBUTh U
(dbopmynupoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON AEATEILHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEHIeHUs NpoOJieMbl € Y4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHUl;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupATh paMKU y4eOHOI0 IpeiMeTa Ha OCHOBE JIMUHBIX MTPEIOYTCHUN;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pyIUIIMK B Pa3HbIX 00JIACTIX 3HAHUM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTyallsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LIEISAM;

BJIAJIeTh HABBIKAMHU II03HABATEJIBHOW peQUIeKCHMHM KaK OCO3HaHMs COBEPUIAEMBbIX ACHCTBUI U
MBICIIMTENbHBIX IPOIECCOB, UX PE3yJIbTaTOB M OCHOBaHMH, HCIOJIB30BATh MPUEMBI pedIeKCUH s
OLIEHKH CHUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHMBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U ApI'yMEHTBI JPYTUX IIPU aHAIMU3€E PE3YJIbTaTOB IEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHX:

INPUHUMATh ceOsl, TOHUMasi CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U ApI'YMEHTBI APYTUX IPU aHAJIU3E PE3yJbTaTOB I€ATEIbHOCTH;

IIpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OIINOKU;

pa3BUBaTh CIOCOOHOCTH NOHUMATh MUP C MO3UIMH JPYroro 4eaoBeka.

INPEAMETHBIE PE3YJIBTATbBI

[lpeametnsie pe3ynbTraThl ocBoeHus nporpammbl COO mno Owuonoruu Ha 0a30BOM YpOBHE
BKITIOYAIOT crienududeckue ais yaeOHoro npenmeta «buonornsy» HaydHbIe 3HAHUS, YMEHUS H CIIOCOOBI
JIeMCTBUH 10 OCBOCHMIO, HMHTEPHNPETALUMU W MpeoO0pa3oBaHUIO 3HAHUM, BBl JAEATEIBHOCTH I10
MOJIyYeHUIO HOBOTO 3HAHUS M NMPUMEHEHHMIO 3HAHUM B PA3UYHBIX YYEOHBIX CHUTYallUsiX, a TaKKe B
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peanbHBIX JKU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C Ouonorumeil. B mporpamme mpenMeTHbIE pe3ylbTaThbl
MIPEJICTAaBICHBI 110 TOJIaM O0yYeHUSI.

[IpenMeTrHbie pe3yabTaThl OCBOeHUS ydeOHoro mnpeamera «buonorus» 6 10 knacce DOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUH B CHCTEME HayYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHHMH COBPEMEHHOW €CTeCTBEHHO-HAy4YHOH KapTUHBl MHpAa W HAy4yHOTO
MHUpPOBO33PEHHUS, O BKJIAJAE POCCHHMCKHX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GyHKIMOHATBHON IPaMOTHOCTH YeJI0OBEKa JJISl PEIICHNUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COJEpKaHWe OMONOTHYECKMX TEPMUHOB U TOHATHUN: JKU3Hb, KIIETKa,
OpranusM, MeTa0oiau3M (OOMEH BEUIECTB W TNPEBpallleHHE SHEPrHH), TOMeOocTa3 (CaMOoperyssius),
YpOBHEBasi OpraHU3allds >KUBBIX CHCTEM, CaMOBOCIIPOW3BeAEHHE (PETpOnyKIHs), HACIEACTBEHHOCTD,
M3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHUE U3JIaraTh OMOJIOTUYECKHE TeOpUH (KJIETOYHAsI, XpPOMOCOMHAsI, MyTallMOHHAs, IEHTPaJIbHAsS
JIOTMa MOJIEKyJIsspHON Ouosorun), 3akoHbl (I. Mennens, T. Moprana, H. . BaBunosa) u ydenus (o
LEHTpaX MHOrooOpas3usi M IPOUCXOKACHUS KyIbTYpHbIX pacteHuit H. WM. BaBuinosa), onpeznensitsh
T'PaHUIIBI UX PIMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIAJeTh METOJAAMH HAay4yHOTO MO3HAaHUS B OMOJOTHU: HAOIIOJACHHE W ONMHCAHUE >KUBBIX
CHCTEM, IIPOLECCOB M SBJICHMH, OpraHM3alus M IPOBEJACHHE OHOJOTHYECKOro HKCIEPUMEHTA,
BBIJIBUKCHUE TUIOTE3bI, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH BEJIHMYUHAMH, OOBSICHEHUE
MOJIyYEHHBIX PE3yJIbTaTOB, MCIOJb30BAHHBIX HAy4YHBIX MOHSATHH, TEOpUH M 3aKOHOB, YMEHHUE [JeJaTh
BBIBOJIBI HA OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHIECTBEHHBIE MPHU3HAKW BHUPYCOB, KIETOK MPOKAPHOT M 3IYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH TIPOILIECCOB: OOMEHa BEIIECTB U
NpEeBpalleHusl JHEPrUU B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W HIHEPreTHYECKOro OoOMeHa,
XeMOCHHTE3a, MUTO3a, Mei03a, OIJI0JJOTBOPEHHUS, Pa3MHOKEHUS, MHAUBUIyaJIbHOTO PA3BUTHUS OpraHu3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOJyYeHHbIC 3HAHUS JUIsI OOBSICHEHUsI OMOJIOTHUECKUX TIPOIIECCOB U SIBJICHUH,
JUTSL TIPUHSTHS TIPAKTUYECKUX PELICHH B MOBCEIHEBHOM U3HU C Lebl0 oOecrieueHus: 06e30MmacHOCTH
CBOETO 3/0pPOBBSI U 3/I0POBBSI OKPYKAIOUIMX JIOAEH, COONIONEHUS HOPM T'PAaMOTHOTO TIOBE/ICHUS B
OKpYJKaloIlle TMPUPOIHOM cpeAe, TOHMMaHHE HEOOXOJAMMOCTH  HCIOJIB30BAaHMUS  JOCTHIKEHUUN
COBPEMEHHOM OMOJIOrUK 1 OMOTEXHOJIOTU Il PALlMOHATIBHOTO MPUPOIOTIOIB30BAHMS;

YMEHHE pelIaTh 3JIEMEHTapHbIe TeHETHYECKHUEe 3a7aydl Ha MOHO- U JUTHOPHIHOE CKpEIMBaHHE,
CLIETUICHHOE HACJEeIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPUIAHOIO CKpPELIMBAHUS AJIs MpeICKa3aHUs
HacJleZI0BaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOIHATH J1a00paTOpHbIE U MpaKTHYeCKHe paboThl, cOOMI0AAaTh MpaBuiia MpU padoTe C
y4eOHBIM U JTabOpaTOPHBIM 000PYAOBAaHUEM;

YMEHHE KPUTHYECKH OLIEHUBATb MW  HMHTEPIPETUPOBATH HHGOpMAIUIO  OHOJOTHYECKOro
COJICpKAaHUs, BKIIFOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS M3 PAa3IMYHBIX MCTOYHUKOB (CPEICTBA MACCOBOM
MHpOpPMAalLUY, HAYyYHO-TIOMYJISIpHBbIE MaTepuabl), STUHUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEOBAaHUHI B
Ouosiornu, MeaUIKHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIIECHHMs, 00001as OMOIOTHYECKYIO
MHPOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO HUCIOJIb30BATh MOHATHHHBINA anmnapaT OMOJIOTHH.

[IpeameTHbie pe3ynbTaThl OCBOCHUS ydyeOHoro mnpeamera «buomnorusi» 6 11 Knacce ROIKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUM O MeCTe U POJIU OMOJIOTHH B CHCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBaHMHM COBPEMEHHOH €CTECTBCHHO-HAyYHOW KapTHHBI MHpa H HAyYHOTO
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MHUPOBO33PEHHUS, O BKJIAJAE POCCHHMCKHX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUH,
(GyHKIMOHATHHON TPaMOTHOCTH YeJIOBEKa ISl PEIICHHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COJIep)KaHHE OHOJOTMYECKUX TEPMHUHOB M TOHSTUH: BUJ, MOMYJISAIU,
reHO(OH], ABOJIOMA, IBWXKYIIHE CHWIbl ((aKTOPBI) HBOJIOLUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJ1000pa30BaHUeE, FIKOJIOTHUECKHUE (PaKTOPhl, SKOCUCTEMA, IPOAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTHI, LIETH
MUTaHMs, SKOJIOruuecKas nupamuaa, ouoreoneHos, ouocdepa;

yYMEHHE Hu3jaraTh OHWOJIOTHYECKHe Teopuu (IBOMONMOHHAs Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHs HBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsimeBoro cxoactBa K. M. bapa, depenoBanus
TJIaBHBIX HampapieHuil u myteit sBomonuu A. H. CeBeprioBa, yuenusi o 6uocdepe B. 1. Bepnaackoro),
OIIPEAEIIATh TPAHULIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BIAJeTh METOJAMH HAay4yHOTO MO3HAaHUS B OMOJOTHMU: HAOIIOJACHHE W ONMHCAHUE >KUBBIX
CHCTEM, IIPOLECCOB M SBJICHUN, OpraHM3alus U TMPOBEJCHHE OHOJOTMYECKOro HKCIEPUMEHTA,
BBIIBDKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIIETyEMbIMH BEJIMYUHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3Yy/bTaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX TMOHSATUH, TEOpPUH M 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICISATh CYUIECTBEHHbIE NPHU3HAKA CTPOEHUS OHOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJNSIIHMA, MTPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OMOTEOIICHO30B U 3KOCHUCTEM, OCOOEHHOCTH
NPOIECCOB:  HACIEACTBEHHOM  WM3MEHYMBOCTH,  €CTECTBEHHOro  0oTOOpa,  BHI000pa3oBaHus,
MIPUCTIOCOOJIEHHOCTH OpPraHU3MOB, JIEHCTBUS HKOJIOTMUYECKUX (DaKTOPOB Ha OpraHU3MBbI, IepeHoca
BELIECTB M IIOTOKA JHEPIMM B DKOCHCTEMAax, AaHTPOIIOTEHHBIX WM3MEHEHUH B DKOCHUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKHX IIUKIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJy4YeHHbIC 3HaHUS 1Ji1 OOBSICHEHUS OMOJIOTUYECKUX MPOIECCOB U SBIICHUM,
JUI TIPUHATHA NPAaKTUYECKUX PELICHUH B MOBCETHEBHOM XM3HH C ILIEJbI0 oOecreueHust 0e30MacHOCTH
CBOETO 3/I0pPOBBSI U 3JIOPOBBSI OKPYKAIOUIMX JFOJCH, COONIONEHUS HOPM TPaMOTHOTO TIOBE/ICHUS B
OKpy)Xarllled MNpUpPOIHON cpele, TMOHUMAaHHE HEOOXOIMMOCTH HCIOJB30BaHUS  JOCTHUKECHHM
COBPEMEHHOM OMOJIOTUH /ISl pAllMOHAIEHOTO PUPOAONOIB30BAHNUS;

YMEHHE penlaTh 3JeMEHTapHble OMOJIOTMYECKUE 3a/lauk, COCTABIIATH CXEMBbl IIEPEHOCA BEUIECTB U
SHEPTUU B dKOocHUcTeMax (LN MUTaHuUs);

YMEHHUE BBIMOIHATH Ja00paTOpHBIE U MPAaKTUYECKHE pabOThl, COOMIOIATh MpaBuiIa MpH padoTe ¢
y4eOHBIM U JTabOpaTOPHBIM 000PYAOBAaHUEM;

YMEHHE KpUTHYECKHM OLEHHBAThb M MHTEPIPETUPOBaTh HHGPOPMAIMIO  OUOJIOrHYECKOrO
COJIEp’KaHusl, BKIIOYAIOIIYI0 IICEBAOHAYUYHbIE 3HAHMS U3 Pa3IMYHBIX MCTOYHHUKOB (CpEICTBa MacCOBOM
uHbOpMalliy, HAY4YHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpUBaTh TIJ100ANbHBIE SKOJIOTHYECKHE
po6JIeMBbl COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001Iast OMOIOTHIECKYIO
nH(GOpPMAaILIMIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIIOIb30BAaTh MOHATHIHBIN anmapaT OMOIOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHnue
No (uudgposbie)
pa3esioB U TeM Konrpoabusie | IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMsbl padoThI padoThI
pecypchbl
bu6anoreka LIOK
1 b 2 0.5
HOMOTIDE Rt Hayka https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMEI U 1 bubmuoreka [JOK
UX OpraHu3aIus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB 8 1 bu6anoreka LIOK
U CTPOCHUE KIICTKU https://m.edsoo.ru/7f41c292
4 KuznenesaTe1bHOCTD 5 bu6mmoreka [JOK
KJIETKH https://m.edsoo0.ru/7f41c292
PasmHoxeHue u
WHJIUBUYaIbHOE bub6moreka [IOK
5 5 1
pa3BHUTHE https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
. HacnenctBeHHOCTE . s BuGniorexa LIOK
1 HBMEHTHBOCTD ' https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
Cenexuus
7 OpTaHU3MOB. 3 bubnuorexa [JOK
OCHOBBI https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUH
but6mmoreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO
YACOBIIO 34 0 4
I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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11 KJIACC
KosmmnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3eiioB U TeM Kontpoabubie | [IpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
NMPorpaMMbl paéoThI padoThI
pecypchbl
N BOIOLHONHAS bu6nmmoreka [IOK
1 B 9 1 https://m.edsoo.ru/7f41c
ouonorus
cr4
Bo3nuknoBenue u bubmuorexa [IOK
2 pa3BUTHE KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41lc
3emie c/4
ODrAHIEMEL T bubmuorexa [IOK
3 P 5 1 https://m.edsoo.ru/7f41c
OKpY’Karolas cpesa
cr4
CoobmiectBa u bubmuorexa [IOK
4 IKOJOTUIECKUE 9 https://m.edsoo.ru/7f41c
CHUCTEMBI c74
bu6nmmoreka [IOK
5 PesepBHOE Bpems 2 https://m.edsoo.ru/7f4lc
cr4
OBHUIEE KOJIMYECTBO 34 0 55
YACOB I10 ITPOI'PAMME '
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