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IHHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke mporpaMMbl IO OUOJIOTUN TEOPETHUSCKYIO OCHOBY JIJISl OMIPEICIICHHS TIOXO0/I0B
K (dopmupoBaHHIO coAepxkaHus ydeOHoro mnpenmera «buonorus» coctaBuiIM: KOHLENTYyajlbHbIE
nonoxkenuss ®I'OC COO o B3anM0O0OYCIOBICHHOCTH IIEJIEH, COMEPIKaHMs, PEe3yJIbTaTOB 00yUeHUS U
TpeOOBaHUI K YpPOBHIO TMOJTOTOBKH BBHIMTYCKHHUKOB, IMOJIOXKCHHS 00 OONIMX MENsSX W MPHHIIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CpEAHEro ob1ero oopasosanus B Poccuiickoit
Oenepanuu, a TaKkKe MOJOKEHUsS 0 crenuduke Onosoruu, e€ 3HaUeHUU B TTO3HAHUU JKUBOM MPUPOJIBI
u o0ecnedyeHur CYIIECTBOBaHUS 4YelloBeueckoro oobmiecTBa. COracHO Ha3BAaHHBIM IOJOXKEHHSM,
orpezieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U € CTPYKTYpa.

[TporpamMma pazpaboTaHa AJisg peaqu3alnuy B IIEHTPE €CTECTBEHHOHAYYHOW U TEXHOJIOTUYCCKOM
HanpaBieHHocTH  «Todyka  pocTta», pa3pabOTaHHBIX B  COOTBETCTBUUM C  TPeOOBAHHUSIMHU
3aKOHOAATENbCTBA B cdepe oOpasoBaHus U ¢ Y4ETOM pekoMeHpanuii denepalbHOTO omeparopa
yaeOHOoro nmpeamera «buonorus». OOpa3oBaTelnbHAs TpoOrpaMma MO3BOJISIET MHTETPHPOBATH
peali3yeMbie 3/1eCh MOAXO0/bI, CTPYKTYPY U COJCpIKaHHE MPU OpraHu3anuu ooydeHus ononoruu B 10-
11 xmaccax, BBICTPOGHHOM Ha 0a3e J1000T0 M3 JOCTYHNHBIX Y4eOHO-METOAMYECKUX KOMILIEKCOB
(YMK). Hcnons3zoBanue obGopyaoBanus IieHTpa «Touka pocta» mnpu peanuszauuu ganHoil OII
MIO3BOJISIET CO3AATh YCIOBUS:

— Ul paCIIMPEHUS COACPIKAHUS IKOJIBLHOTO OMOJIOTUIECKOr0o 00pa30BaHUs;

— Ui TIOBBIIEHHUS TMO3HABATEIbHOM AKTMBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYYHOM
0o0acTH;

— Ui pa3BUTHS JIMYHOCTH pebdeHKa B Mpoliecce oOydeHHs OMOJIOTHH, €r0 CIOCOOHOCTEH,
(hopMHUPOBaHUS U YIOBJIETBOPEHUSI COIUATBLHO 3HAYUMBIX HUHTEPECOB U TOTPEOHOCTENH;

— i paboThl C OJApEHHBIMHU IIKOJIHHUKAMM, OPTaHU3aIlMUd WX PAa3BUTHUS B PA3JTHYHBIX
o0acTax o0pa3oBaTeNbHOM, TBOPUECKOM EATEIBHOCTH.

[Iporpamma mo Ouosoruu Aa€T TMpeACTaBICHUE O MLENsAxX, 00 oOmel cTpareruu OO0ydeHus,
BOCIIUTAHMSI U Pa3BUTHUSL OOydalOUIUMXCsS CpelcTBaMu yueOHoro mpenmera «buomnorusy», omnpenenser
o0s13aTenbHOE MPEIAMETHOE COJIEp’KaHue, €ro CTPYKTYpY, pacmpeleleHHe Mo pa3feliaM U TeMaw,
PEKOMEHIyEMYIO TIOCJIEIOBATEILHOCTh U3YUCHHS YYEOHOTO MaTepuaia ¢ yuéToOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKM OO0pa3oBaTEIBHOTO TIPOIlECcCca, BO3PACTHBIX OCOOEHHOCTEH
o0yJaronumxcs.

B mporpamMmMe mo OMONOTHH TakKe YYUTHIBAIOTCS TPEOOBAaHUS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeAMETHBIM H TPEAMETHBIM pe3yjbTaTaM O00y4deHus B (OPMUpPOBAaHWUM OCHOBHBIX BHIOB
y4eOHO-TI03HABATEIbHON JEATEIbHOCTH/ydeOHBIX JEHCTBUM 00YUYaAIOIIUXCS TT0 OCBOCHHIO COJICPKAHUS
OuoJI0rN4ecKoro oopazoBaHusl.

B mnporpamme mno Owomormm (10—11 kmaccel, 0a30BbBIi ypOBEHb) peaqu30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B M3YYEHUHU OMOJIOTHH, Ojaromaps 4eMy B HEW IPOCMAaTPUBAETCS HANPaBIEHHOCTh
Ha pa3BUTHE 3HAHUN, CBS3aHHBIX C (POPMUPOBAHWUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OpPUEHTAllUi JUYHOCTH, 3KOJOTMYECKOTO MBIIUICHUS, MPEACTABICHUN O 370pOBOM
oOpa3ze KH3HU U OEpeKHBIM OTHOIIEHHUEM K OKpYXKaromledl mpuponHoil cpeae. [lostomy Hapsiny c
M3Y4YeHHEM O00Ie0HOIOTHYECKUX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHHH >KHUBBIX CHCTEM PAa3HOI0 paHra
U CYUIHOCTHM OCHOBHBIX MPOTEKAIOMIMX B HHUX IMPOIECCOB B MporpamMme Mo OHUOJOTHH YAEICHO
BHUMAaHUE MCIOJb30BAaHUIO MOJIYYCHHBIX 3HAHUNM B MOBCEIHEBHON KU3HU ISl PELICHUS] TPUKIAIHBIX
3a/1a4, B TOM 4UCiIe: TPOGUITAKTHKY HACIEACTBEHHBIX 3a00JICBaHUI YeI0BEeKa, MEIUKO-TeHETUIECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHUS 3KOJOTHYECKH IIeIeCOO00pa3HOro IMOBEACHUS B OKpYy)Karolen
MPUPOAHON Cpele, aHajdu3a BIUAHUS XO3AMCTBEHHOW JESITEIBHOCTH 4YEJIOBEKa Ha COCTOSIHHE



MPUPOJHBIX W HMCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHUS K TPUKIAJHOW HApPaBICHHOCTH
yueOHoro mnpeamera «bHONIOTHS» MPOJUKTOBAHO HEOOXOJAMMOCTBHIO OOECIEUCHHUs YCIOBUH s
pellicHUsI OJHOM W3 aKTYaJbHBIX 3ajJad IIKOJIBHOTO OHOJIOTHYECKOro 00pa3oBaHHUs, KOTOpas
npeanoiaracT (GOpMHpPOBaHHUE y OOYYAIOIIUXCS CIIOCOOHOCTH aJalTUPOBAaThCS K H3MCHEHUSIM
JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buomoruss Ha ypoBHEe cpeaHero oOmiero o0pa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OmnHa
obecnieunBaeT (HOPMHUPOBAHKE Y O0YUAIONTUXCS MMPEACTABICHUI 0 HAyYHOU KapTUHE MHPA, PACIIHPSET
1 0000IIaeT 3HaHUS O )KUBOH MPHUPOJE, €€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allMH U
IBOJIIOIUK, CO37aéT YCIOBHS JUJIs: TIO3HAHUS 3aKOHOB JKUBOW TPUPOABI, (OPMHUPOBAHUS
(GYHKIIMOHATBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOIO M 0€30IacHOT0 00pa3a jKHU3HHU, SIKOJIOTHIECKOTO
MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K JKUBOM MPUPOJIC U YETIOBEKY.

Bosbioe 3HaveHue OWOJNOTHSI MMEET TAKKE JIJIS PEIICHUS BOCIUTATEIBHBIX U Pa3BHBAIOIINX
3aa4  CpeHero oOmmero oOpa3oBaHWs, COIUAIW3AlMK OoOydarouuxcs. V3ydeHue Owuosioruu
obecrieunBaeT  ycioBHsS JUISE  (OPMHPOBAHUS  HHTEIUICKTYaJbHBIX, KOMMYHHUKAIIHOHHBIX U
HHGOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIBTYPbHI, CIHOCOOCTBYET HMHTETPALUU OHOJOTHYCCKHX
3HAHUI C TMPENCTABICHUSAMH W3 JIPYIMX YUYEOHBIX TNPEJAMETOB, B YaCTHOCTH, (DU3MKH, XUMHUH W
reorpaduu. Ha3BaHHbBIC MMOJIOKEHUS O MPEJIHA3HAYCHUU YYEOHOro mpeaMera «BbHuoIorusy CoCTaBHIIN
OCHOBY JIIsl OINpPEICNCHUS TMOIXOJOB K OTOOpY M CTPYKTYPHPOBAaHHIO €ro COACPIKaHMS,
MPEJCTABICHHOTO B IPOrpaMMe M0 OMOJIOTHH.

Ot0op conepxanus ydeOHOro mpeamera «buosorus» Ha 0a30BOM YPOBHE OCYILECTBIIEH C
MO3UIMK KYJIBTYpPOCOOOPa3HOTO TMOJX0/a, B COOTBETCTBHH C KOTOPHIM OOYYaOUIHECs JTOJIKHBI
OCBOWTH 3HAHWS W YMEHHUs, 3HAYMMbIe IS (OPMHUPOBAaHUS OOIIEH KyJIbTYphI, OMPEICIISIONINE
aJIeKBaTHOE TIOBEJCHME UYEIIOBEKAa B OKpPYKAIOMIeW TPUPOJHOM Cpele, BOCTpeOOBaHHBIE B
MOBCETHCBHON JKU3HU W TPAKTUYECKOH nestenpHocTH. Ocoboe MECTo B 3TOW CHCTeMe 3HaHUUN
3aHUMAIOT 3JIEMEHTBI COJEPIKAHUS, KOTOPBIC CIIY)KaT OCHOBOH JUIsl JOPMUPOBAHUS MPEICTABICHUI O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpa M IICHHOCTHBIX OPHEHTAIUSAX JIHYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIIUU OMOJIOTUYECKOT0 00pa30BaHuUs.

CTpyKTypHpOBaHHE COACp)KaHUS Y4eOHOrOo Marepuaja B MporpaMme 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUI 00 OTIMUYUTEIHHBIX OCOOCHHOCTSIX KHBOM
MIPHUPOIBI, O €€ YPOBHEBOM OpPraHU3aIMK U SBOJIIOIMU. B COOTBETCTBHM C 3TUM B CTPYKTYpE yUeOHOTO
npeamera «bHONOTHS» BBIIACIEHBI CIEIYIONIUE CONEpKATeIbHbIE JTHHUU: «BHOJOTHS Kak Hayka.
Metonbl HayuyHOro Tmo3HaHUs», «KieTka kak Owosiorndeckas cucremay, «OpraHu3m Kak
Ouosiornyeckass cucremayn, «CucreMa U MHOrooOpa3ue OpraHMYeCKOro MHUpPa», «IBOJIOLUS KHBOMH
MPHUPOIBD), «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenus ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJICHHE
00yYaroIUMUCS 3HAHUSIMUA O CTPYKTYPHO-(PYHKIIMOHAJIBHON OpraHU3allMH >KUBBIX CHCTEM Pa3HOTO
paHra ¥ MpUoOpeTEeHHEe YMEHUN UCIOJBb30BaTh ATHU 3HAHUS I TPAMOTHBIX JICHCTBHI B OTHOIICHUU
00BEKTOB JKUBOI MPUPOJIBI U PEIIECHUS PA3TMUHBIX KHU3HECHHBIX POOJIEM.

JlocTmkeHne T1enu u3ydeHus ydeOHoro mpenvera «bumomorums» Ha 0a30BOM  ypOBHE
o0ecreurBaeTcsl pEIICHUEM CIICYIONUX 3a/1au:

OCBOCHHE OOYYAIOIIUMHCS CUCTEMbl 3HAHUH O OMOJOTMUYECKUX TEOPHUSAX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, NMPaBHiIaX, CIyXKaIIUX OCHOBOW Ui ()OPMHUPOBAHUS TPEACTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAyYHOTO MO3HAHWs, CTPOCHUH, MHOT000pa3nu U
O0COOCHHOCTSIX JKMBBIX CHUCTEM pPa3HOIO YPOBHS OpPraHU3allMH, BBIIAIONIMXCSA OTKPBITHSIX U
COBPEMEHHBIX MCCIICIOBAHUAX B OMOJIOTHH;



dbopmupoBaHHe Yy OOYyYarOMMXCS IMO3HABATEIBHBIX, HHTEIUICKTYAIBHBIX M TBOPYECKHX
CIOCOOHOCTEH B MpoIiecce aHAIM3a JAHHBIX O MYTSX Pa3BUTHUS B OMOJIOTHH HAyYHBIX B3TJISA0B, UACH U
MOJIXO0JIOB K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allny;

CTaHOBJICHHE y OOydarommxcsi oOmed KyJbTypbl, (YHKIMOHAIBHON TI'PAaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATH W OLCHUBATH SIBICHHUS OKPY)KAIOIIETO MHpa >KUBOW INPHPOJBI Ha OCHOBAHUHU
3HAHUU U OTBITA, OJIYYEHHBIX IPU U3YYCHUU OMOJIOTHH;

(dbopMupoBaHHE Yy 00y4YaIONINXCs YMEHUN MIUTFOCTPUPOBAThH 3HAUYCHHE OMOJIOTUYCCKUX 3HAHUH B
MPAKTUYECKON JICATEIBHOCTH YeJOBEKa, DPa3BHUTUM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJIOTHHA U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEKJAEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEIIOBEKOM JKUBOH MPUPOIBI,
HE00X0IMMOCTH OEpe’KHOTO OTHOIICHUS K HEH, COONIOACHHS 3TUYCCKUX HOPM TPH MPOBEACHUU
OMOJIOTMYECKUX MCCIICIOBAHUM;

OCO3HAHHME IICHHOCTH OHOJIOTMYCCKHX 3HAHMW JUIS TIOBBIIICHHUS YPOBHS SKOJOTHYECCKOM
KYJBTYPBI, 17151 (JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

MPUMCHCHHE TIPUOOPETEHHBIX 3HAHMW W YMCHHH B TIOBCEIHEBHOW JKWU3HU ISl OICHKH
MOCJICICTBUI CBOEH JIEATEILHOCTH 0 OTHOIICHHUIO K OKPYKaloIIel cpesie, COOCTBEHHOMY 370POBBIO,
000CHOBaHUE U COOJIIOICHHE MEp TTPOPHITAKTUKH 3a00IEBaHUM.

B cucreme cpennero obmiero oOpa3zoBanusi «buosorusi»y, mzydaemass Ha 0a30BOM YpOBHE,
SBJIICTCS O0SA3aTeIbHBIM yYEOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00JIaCTH
«EcTecTBeHHO-HAYYHBIC TTPEMETHIY.

s u3ydenus 6uonoruu Ha 0a30BOM YPOBHE CpEIHEro o0miero oopa3oBaHUs OTBOIUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 yac B Hezeio).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OHMONOTMHM C OOIIECTBEHHBIMH, TEXHHYECKMMH W JPYTUMHU
€CTECTBEHHBIMH HayKamu, (uinocodueit, STUKON, dSCTeTUKOW M TmpaBoM. Pons Ouonorun B
(hopMHPOBAaHUM COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

Meroapl TO3HAHUS KUBOW NpUPOABl (HAOTIOIEHWE, SKCIIEPUMEHT, OIHCAHHWE, W3MEpPEHHE,
KIaccuuKalus, MOJISTHPOBaHNE, CTAaTHCTUUYECKass 00paboTKa JaHHBIX).

JdemMoHcTpanun:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon n ®@. Kpuk.

Tabnuip! U cxembl: «MeTo bl MO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuueckass pabora Ne 1. «lMcmonp3oBaHUE pa3IUYHBIX METOAOB TMPU U3YYECHUU
OHOJIOTrMYECKUX OOBEKTOB.

Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,

JKusble cuctembl (OMOCHUCTEMBI) KaK MpeAMET u3yueHus ouonoruu. OTandre KUBBIX CUCTEM OT
HEOPraHUYECKOU MIPUPOJIBI.

CgoiicTBa OMOCHCTEM M UX pazHOooOpaszue. YPOBHH OpraHU3AIMH OMOCHCTEM: MOJEKYISIPHBIMU,
KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MOMYJISITUOHHO-BUI0BOM, 9KOCHCTEMHBIHN
(OmoreoreHOTHYECKUIT ), OMOCEPHBIH.

JdemMoHcTpanum:

Tabmuib! u cxembl: «OCHOBHBIE IPU3HAKH KU3HWY, «Y POBHH OPTaHHU3AIUHN KUBOH TIPUPOIBI».



O6opynoBanue: moaens mosiekynsl JJTHK.

Tema 3. XumMH4ecKHii cocTaB U CTPOCHHE KJIETKH.

XUMUYECKU COCTAB KIIETKU. XUMUYECKHUE JIIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIEMEHTHL. Boma
Y MUHEpaJbHbIE BEILIECTBA.

OyHKIMH BOJbI U MUHEPAIbHBIX BellecTB B KieTke. [loanepxkanue ocMoTH4ecKoro 6anaHca.

benku. CocraB u cTpoeHHEe OETKOB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumbie u
3aMEHUMBIC AMUHOKHCIOTBl. AMHMHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYPHl OEIKOBOH MOJIEKYIIbI
(mepBuUYHasi, BTOpUYHAs, TPETUYHAs W YETBEPTHUHAS CTPYKTypa). XHMMHUYECKHE CBOWCTBA OENKOB.
buonornueckue GyHKIIUN OCITKOB.

®epmenTsl — Ouonormyeckue Karanuszartopel. CrpoeHue (epMmeHTa: AaKTHBHBIH IIEHTD,
cyoctparnas crenuduanocts. Kodpepmentsl. Buramunsl. OTinnunst (epMEHTOB OT HEOPTaHUYECKHX
KaTaJIu3aTOPOB.

VYrneBoabl: MOHOcaxapuibl (TJIIOKO3a, pubo3a M Je30Kcupubo03a), Aucaxapuisl (caxaposa,
JIAKTO3a) M MoJIMcaxapupl (KpaxMai, TIMKOTeH, EJUTI0I03a). bruonorndeckne pyHKIIUN yTIeBOIOB.

Jlumuapr: Tpurmmuepuapl, dochomunuabl, crepouasl. IuapodunbHO-THAPOPOOHBIE CBOKCTBA.
buonoruueckue ¢ynkuun naunuaoB. CpaBHEHHE YIIEBOJOB, OEJIKOB W JIMIUIOB KaK HMCTOYHUKOB
SHEPTHUH.

Hykneunoseie kucnorsl: JJHK u PHK. Hykimeoruapl — MOHOMEpPBI HYKJIEHMHOBBIX KHCJIOT.
Crpoenne u Gpynkun JJHK. Crpoenue n pynkunun PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.

Huronorus — Hayka o kieTke. Kiierounas teopust — npumep B3auMOJAEUCTBUS UAeH U (PakToB B
Hay4HOM ITO3HAHUU. METObl U3yUEHHUs KIIETKU.

Krnerka kak nemoctHas xuBas cucrema. OOmne NpHU3HAKM KIIETOK: 3aMKHYyTas HapyxHas
MeMOpaHa, mosekyibl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oenka.

Tunbl  KJIE€TOK:  dyKapHOTHUecKas W HpokapuoTrnyeckas. (OcoOEHHOCTH  CTPOEHUs
npokapuoTHueckoi kieTku. Knerounas crteHka Oaxtepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHUS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKa, TIJIMKOKAJIUKC, UX (DYHKIHU.
[Ina3maruueckass wmemOpaHa, e€ cBoiictBa M ¢yHkuuu. IluTormasma u  e€ OpraHoupbl.
OnnomemOpanuble opranouasl kinetku: OIIC, ammapar ['ombmxu, nmuzocomsl. IlomyaBToOHOMHBIE
OpraHOW/bl KJIETKM: MUTOXOHJAPHWH, IUIacTHABL. lIpomcxokaeHne MHUTOXOHIPUM W IUTacTHA. Buibl
wiactul. HemeMOpaHHble OopraHOU/bl KJIETKU: puOOCOMBI, KIIETOUHBIN LEHTP, [IEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIINN OpraHoOUAOB KIETKU. BKitoueHus.

Snpo — perynsaTopHblii HeHTp kieTku. CTpoeHue sapa: sjepHas 000J04Ka, KapHuoIlla3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, Jx. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. Bap.

Juarpammsl: «Pacnpenenenne XUMAYECKUX 3JIEMEHTOB B HEKMBOW IpUpoze», «Pacnpenenenne
XUMUYECKUX HJIEMEHTOB B JKUBOU IIPUPOLEY.

Tabnuuer u cxemsl: «llepuonuueckas TabaMIa XUMUYECKHX JIEMEHTOBY, «CTPOSHUE MOJIEKYIIbI
BoAbI», «buocunres Oenka», «CtpoeHue mMosekyinbl Oenka», «CtpoeHue gpepmentay, «HykienHoBbIe
kuciotel. JTHK», «Ctpoenune monekynbsl AT®», «CTpoeHne 3yKapuoTUYECKON KiIeTKn», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOEHHE pacTUTEIbHOU KIETKU», «CTpOEHHE MPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue s/ipa KIETKW», «YTIeBOAb», «JIunuasn.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyJdOBaHWE [yIsi TPOBEACHUS HAOJIOJICHHM,
U3MEpPEHU, SKCIIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUAJIbHBIX KIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabora Ne 1. «3ydyeHne KaTaTUTHYECKON aKTUBHOCTH ()EpMEHTOB (Ha MpUMEpe
aMMJIa3bl WM KaTayasbl)».

JlaboparopHast pabota Ne 2. «M3yueHune cTpOCHUS KIIETOK PACTEHUH, )KUBOTHBIX U OAKTEPHIA TIO]T
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U ux OIMUCaHHUE).

Tema 4. KuznenesaTeJLHOCTh KJIETKH.

OOMeH BemecTB, WM META00JIM3M. ACCUMIIIIIUS (TIACTUYECKUA OOMEH) WM JAUCCUMUIISAIUS
(sHepreTUyeckuii 0OMeH) — IBe CTOPOHBI €AMHOTO Ipoliecca MeTabonu3Ma. Posb 3aKOHOB cOXpaHEeHUs
BEIIECTB M SHEPTHH B TOHUMAaHUU METa00IM3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPO(HBINA U reTepoTpodHbIif. Poib ¢pepmeHTOB B 00MEHe BelecTB
Y IIPEBPAILLICHUH SHEPTUU B KIIETKE.

@®otocunte3. CperoBass u TeMHOBas (a3pl  (orocuHTe3a. Peakumm  QoTtocuHTE3A.
DddexTuBHOCTE (PoTOCHHTE3a. 3HAUEHWE (POTOCHHTE3a IS KM3HM Ha 3emiie. BimsiHuWe yclioBuid
cpeabl Ha (POTOCHHTE3 U CIIOCOObI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOocuHTEe3. XeMOCHUHTE3UpYIole OakTepun. 3HaueHUE XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KileTKe. PaciiernieHue BeIlecTB, BBIJICICHUE M aKKyMYJIMpPOBaHHE
SHEPruM B KJIETKE. DTanbl JHEpreTuueckoro oomena. I'nukonus. bpoxkenue u ero Buasl. Kucnopognoe
OKHCIICHME, WIM KieToyHoe JbixaHue. OxucnurtenbHoe ¢dochopunupoBanue. ¢P(HEeKTUBHOCTh
HHEPreTH4YecKOoro ooMeHa.

Peakuuu matpuynoro cunresa. I'enerndeckas nadopmanus u JJHK. Peanuzanus renernueckoit
nHpopmanuu B KieTke. ['eHeTHyeckuil koA U ero cBoiicTBa. TpaHCKpUNIMS — MAaTPUYHBIM CHHTE3
PHK. Tpancnsiuus — OuocuHTe3 Oenka. Otambl TpaHcisuuu. KomupoBaHue aMuHOKHCHOT. Poinb
pubocom B OmocuHTe3e Oernka.

Heknerounsle gopmsbl xu3Hu — Bupychl. Mcropust otkpeitust Bupycos (. WM. BanoBckwii).
Oco0eHHOCTH CTpOEHUs] M JKU3HEHHOro LuKiIa BupycoB. bakrtepuodaru. bonesHu pacteHuid,
KMBOTHBIX M 4YeJOBEKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHozeduuurta uenoBeka (BUY) —
Bo3Oyautens CIIM/la. OOparHas TpaHCKpUIIus, peBepraza U uHTerpasza. IIpodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUil.

JdemoHcTpaumnu:

IToptpetsr: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunbl nutanus», «Metabomuzmy», «MHUTOXOHAPH», «DHEPreTHUECKUi
obmeny, «Ximoporacty, «Potocunredy, «Crpoernue JJHK», «Ctpoenne u pyHKITMOHUPOBAHHE TEHAY,
«Cunre3 Oenka», «['eHernueckuit koa», «Bupyco», «bakrepuodarny», «CTpoeHue M KU3HEHHBIN
ki Bupyca CIIM/1a, 6axtepuodaray, «Pemmukarus JJTHK».

Ob6opynoBanue: Mmoenu-anmukanuu «Y nsoerane JIHK u tpanckpunuus», «brnocunres 6enkay,
«CTpoeHHe KIeTKn», Moenb cTpykTypsl JIHK.

Tema 5. PasMHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounblif 1uki, WM KU3HEHHBIM 1K1 kieTku. MHrepdasa m  muto3. Ilpomeccsl,
npotekaromue B uHTepdasze. Perumkammsa — peaknus marpuuHoro cuuteda JIHK. Crpoenune
XpOMOCOM. XPOMOCOMHBIA HA0Op — KapHOTHUIL. JIUTUTOUTHBIN U TarUIOWIHBI XPOMOCOMHBIE HaOOPHI.
Xpomaruzsl. LluTonornuyeckne OCHOBBI pa3MHOXKECHHS U MHIAUBUYAIbHOIO PA3BUTHUS OPIaHU3MOB.

Henenue kietkn — muto3. Cragum muto3a. IIporecchl, mpoucxonsiue Ha pasHbIX CTaAMSIX
MHUTO3a. BHOJIOrHYecKuil CMBICIT MUTO3A.

IIporpammupyemasi rudesb KJIETKU — aloITo3.



®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyioe W MonoBoe. Buabl 0ecrnoyioro pasMHOKEHUS:
JeTICHHE HaJBOE, IOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHKE, BETETATUBHOE
pa3MHOXkeHue. MckyccTBEHHOE KJIOHHPOBAHUE OPraHU3MOB, €I0 3HAYEHHE ISl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Ctaguu meio3za. [Iporeccel, mpoucxoasume Ha cTaausax merosa. [loBenenne xpomocom
B Mero3e. KpoccuHrosep. buosnorndyeckuil CMbICII M 3HAYEHHUE MEHO03a.

I'amerorenes — mpouecc oOpa3oBaHMsI IOJOBBIX KJIETOK Y >KMBOTHBIX. llojioBble Kenesbl:
CeMEHHMKU M SU4YHUKH. OOpazoBaHuME U pa3BUTHE IMOJIOBBIX KIETOK — TaMeT (CIepMaro3ouf,
SHIIeKJIeTKA) — criepMaTorete3 U oBorene3. OCOOEHHOCTH CTPOCHHUS SHUIIEKJIETOK U CIIEpMaTO30U/IOB.
OnnonorBopenue. Ilaprenorenes.

WupuBuayansHoe pa3Butue (OHTOreHe3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3). DTambl
SMOpPHUOHAILHOTO PAa3BUTHUS Yy TO3BOHOYHBIX JKMBOTHBIX: IPOOJIEHWE, TacTPYJALUSA, OpPraHOTeHE3.
[ToctTomMOpuoHanbHOe pa3BUTHE. THUINBI MOCTAIMOPUOHAIBHOTO PAa3BUTHUS: MPSAMOE, HEMpsIMoe
(lnynHOYHOE). BrusHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BbI3BIBATH
BPOXIAEHHBIE YPOJCTBA.

Poct u pasButue pacrenmii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuipl 1 cxembl: «POpMBl pa3MHOXKEHMSI OPraHU3MOBY», «J/IBOilHOE OIUIOAOTBOpEHUE Yy
LBETKOBBIX pacTeHUil», «BereraruBHOe pa3MHOXKEHHE pacTeHUil», «JleneHue KiIeTku OakTepuiiy,
«CTpoeHHe MOJOBBIX KIETOK», «CTpoeHre XpoMocoMbl», «Kierounsiii mukm», «Permmukanus JTHK»,
«Mwuto3», «Meio3», «lIpamoe m Hempsimoe paszBuTue», «l'amMeroreHes y MIIEKONMUTAIOIUX |
yenoBeka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOGopynoBaHue: MHUKPOCKON, MHUKpompenapatsl  «CrnepMaTo30oMJibl  MIJIEKOIMHUTAIOLIETOY,
«Siueknerka muekonuTaromero», «KapuokumHe3 B KIETKaxX KOpEIIKa JIyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBEI.

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlaboparopHast pabota Ne 3. «HabmiomeHume MHTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax».

JlabopatopHnas pabota No 4. «lM3yueHue CTpOEHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[IpenmMer u 3agauu reHeTHKU. VicTOpus pa3BUTHS TeHETUKU. PObh ITUTOIOTHUN U SMOPUOJIOTUH B
CTaHOBJICHUM TeHEeTUKU. Bkian poccuiickux u 3apyOekHbIX YYEHBIX B pa3BUTHE F€HETHKU. MeToabl
TEHETUKH (TUOPHUIOJIOTUYECKUN, ITMTOTCHETHYECKUH, MOJEKYJISIpHO-TeHETHYeCKnii). (OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJI€ZIOBaHUS MPU3HAKOB, ycTaHOBIEHHbIE I. Mennenem. MoHorubpuaHoe
CKpeIllMBaHHEe. 3aKOH eIuHO0-00pa3us THOPHUIIOB IMEpPBOro MOKoJIeHUs. [IpaBUIO JTOMUHUPOBAHUS.
3aKoH pacileryieHus Mpu3HakoB. [ 'unore3a unctorsl rameT. [lonHoe 1 HEMoIHOE TOMUHUPOBAHUE.

JlurubpunHoe  CKpeluBaHHE. 3aKOH  HE3aBUCUMOIO  HAcJEOBAaHHUA  IPU3HAKOB.
[{uToreHeTHYECKME OCHOBBI JAMTHOPUIHOTO CKpEIIMBAaHUA. AHAJIM3UPYIOLIEe CKpPELIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOIIETO CKPEIMBAHUS IS OIIpeIeJICHHs] TEHOTUIIa OCOOH.

CueruieHHOe HacliemoBaHue mpu3HakoB. Pabora T. MopraHa mo ClermieHHOMY HacjaeI0BaHHUIO
reHoB. Hapy1ieHue crerieHus FeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUEeCKHE KapThl.



l'eneruka mnona. XpoMOCOMHOE OINpEAEiIeHUE TMoJia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHble Opranu3mbl. HacnenoBanyue npu3sHaKoB, CLEIIIEHHBIX € IIOJIOM.

N3menunBocTh. Buabpl M3MEHUYMBOCTU: HEHACJIEACTBEHHAs M Hacle[CTBEHHas. Posib cpensl B
HEHACJEeJCTBEHHONM  W3MEHYMBOCTH.  XapaKTEepUCTHKAa  MOJU(PHUKALMOHHON  M3MEHYMBOCTH.
BapuanuonHbsiii pax um BapuanuvoHHas kpusad. Hopma peakumm npusHaka. KonuuecTBeHHBIE U
KayecTBEHHBIC MMPU3HAKU M X HOpMa peakiuu. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

Hacnencreennasi, uiau reHOTUIMYECKAst, ©3AMEHYHMBOCTh. KoMOMHATUBHAS U3MEHUYUBOCThL. Meio3
U TIOJIOBOM HpoIlecC — OCHOBAa KOMOMHAaTHMBHOM WM3MEHUYMBOCTH. MyTallMOHHAs W3MEHYHMBOCTD.
Knaccugukanus Myranuil: reHHble, XpOMOCOMHBIE, I'€HOMHble. YacToTa M NpPUYMHBI MYyTaLHUH.
MyrareHnnsie (akTopbel. 3aKOH TOMOJIOTUYECKHMX DSJIOB B HaclieACTBEHHOW wu3MmeHumBoctu H. W.
Basuinosa.

BHesnepHast Haca€ICTBEHHOCTb U H3MEHUUBOCTbD.

I'enernka wuyenoseka. Kapuorun denmoBeka. OCHOBHBIE METOABI TE€HETUKH 4YEJIOBEKA:
reHEaJOTNYeCKuil, OJIM3HELOBBIN, IMTOI€HETUYECKUI, OMOXMMHUYECKUI, MOJIEKYJISIPHO-TE€HETUYECKUH.
CoBpeMeHHOE OmnpeJielieHHe TeHOTHUIA: MTOJIHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM
yuciae c¢ nomompto [II[P-ananuza. HacneactBenHble 3a0oyieBaHMs 4elIOBEKa: TIEHHbIE OOJIE3HH,
00JIE3HH C HACIEICTBEHHOM IpPeapacHoOkKEeHHOCTbIO, XPOMOCOMHbIE Oosie3HH. ComaTHyecKue M
reHeparuBHble MyTanuu. CTBOJIOBBIE KiIeTKH. [IpuHIMIBI 310poBOro oOpasa >KM3HHU, TUATHOCTHKH,
npoWIAKTUKA M JICYCHUS TeHETUYEeCKUX Oose3Held. MennKo-TeHeTHYeCKoe KOHCYJIbTHPOBAaHUE.
3HayeHUe MEIUIUHCKON T'€HETMKUM B MPEJOTBPALICHMHM U JICUCHUM TI'eHETHYECKHUX 3a0osieBaHUil
4eJI0BEKa.

JdemoHcTpaumnu:

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

Tabnuuel u cxembl: «MOHOTHOPUIHOE CKPELIMBAHNE U €r0 IIUTOr€HeTHYeCcKasi OCHOBa», «3aKOH
pacillelyIeHusT W €ro IUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOTBHI ramery, «JlurubpuaHoe
cKpemuBaHue»,  «llurtorormyeckre  OCHOBBI  JUTHOPUAHOIO  CKpemmBaHus»,  «Meio3»,
«B3anMonelicTBrue ajuIenbHBIX I'€HOB», «l'€HeTHuecKkne KapThl pacTEHUM, >KMBOTHBIX M YEJIOBEKAy,
«['enernka nosay», «3aKOHOMEPHOCTH HACIEA0BAaHUS, CLEIJIECHHOTO € NOJIoM», «KapruoTuIel yenoBeka
1 ’KMBOTHBIX», «Buabl uaMeHunBoCcTHY», «MoaupukannoHHas U3MEHYMBOCThY, «Hacnenoanue pesyc-
(bakTopay, «'eHeTuka rpymni KpoBu», «MyTallMOHHAs H3MEHYUBOCTb.

Ob6opynoBanue:  Mojenu-anmukanuun  «MoHorubpuaHoe — ckpemuBanue», «HemnonHoe
JOMUHHpOBaHuEe», «JlurubpunHoe ckpemmuBanuey, «llepekpéer XpomMocom», MHKPOCKON U
MuKpornpenapat «/[po3oduna» (Hopma, MmyTaruu GopMbl KpbUIbEB U OKpPACKH Tena), repbapuit «I'opox
ITIOCEBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 5. «M3ydeHue pe3ysibTaTOB MOHOTMOPHUIHOIO U JAUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlabopatopHas pabora Ne 6. «M3ydeHue MoaM(PUKANMOHHON W3MEHUYMBOCTH, MOCTPOEHHUE
BapHAallMIOHHOTO psAJla U BApUALMOHHON KPUBOW».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuil y Apo30(uiibl Ha TOTOBBIX MUKpOIpenapaTax.

[TpakTrueckas padota Ne 2. «CocTaBlIeHHE U aHATIN3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M TpoOLECC. 3apOoXKIEHUE CEeNEeKIUM M aoMecTukanus. Yuenue H. WM.
BaBuioBa 0 1EHTpax MPOUCXOXKICHHSA M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHHS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHbBIE METOJIbl CeNeKIMU. MacCcoBbIi W WHIWBHIYAJIbHBIH OTOOPHI B CEJICKIIUHU
pactenmii u KUBOTHBIX. OIllEHKa 3KcTephepa. BIM3KOPOICTBEHHOE CKpEUIMBAHUE — HWHOPUIMHT.
UYucrag nuaus. CkpeuiyBaHUe YUCTBIX JUHMM. 'ereposuc, wim rubpunHas cuia. HeponacTBeHHoe
CKpelrBanue — ayropuauHr. Otnanénnas rubpuausanus u e€ ycrnexu. ICKyCCTBEHHBIH MyTareHes u
MOJIyYEHUE TOJUILTONI0B. JIOCTUKEHHUSI CENIEKIIUN PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexnonoruss kak oTpacib NPOU3BOACTBA. [ eHHAas WHXXEHEpHUs. JTambl CO3JaHUs
pexombunanTHoU JIHK u Tpancrenusix opranuszmos. Kierounas nnxenepus. Kierounsie KynbTyphl.
MUuKpOKIIOHaIBHOE Pa3MHOKEHHE pacTeHUN. KiionupoBanue BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO03SCTBEHHBIX OPraHU3MOB. JKOJOrHYecKue U Tudeckue mnpoodiembl. [MO — reHernuecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabnuie! u cxeMbl: kapTa «LleHTpBI MPOUCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX PACTCHHI,
«IToponbl AOMAITHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuil», «OTmanéHHas rudpuauzaius»,
«Pabote! akagemuka M. @. MBanosay, «I[lomumionausy, «O0bEKTH OMOTEXHOJOIHNY, «KaeTounbie
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJSDKU II0JI0OB U KOPHETIIIONOB AUKUX (OPM U KYJIbTYPHBIX COPTOB PACTEHUH,
repOapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

Okckypcusi «OCHOBHBIE METOABl M JOCTH)KEHUS CENEeKIMM pPACTeHUH M JKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH YYacTOK, B TEIJTUYHOE
XO035ICTBO, J1a0OpaTOPHUIO arPOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo/nonMOHHAsA OHOJIOTHS.

[IpeanochIku BOZHUKHOBEHUSI DBOJIIOIMOHHONW TEOPUHU. DBOJIOIMOHHAS TEOPHUS U €€ MECTO B
Ouosorun. BiusHue 3BOIIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CuzerenscTBa sBosmonMM. [laneoHTonmornveckue: mociaer0BaTEbHOCTh IMOSBICHUS BUIOB B
MAJIEOHTOJIOTUYECKO JieTonucH, nepexoaHsie ¢opmbl. buoreorpaduueckue: cXoJCTBO U pa3uyune
(dayH u ¢0p MaTEPUKOB U OCTPOBOB.

OMOpHONIOTHYEcKHe: CXOJACTBAa W pa3auuus SMOPHOHOB pa3HBIX BHUAOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OPTraHbl, ATABU3MBI.
MonexkyasipHO-OMOXMMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJCTBEHHOCTH U  OCHOBHBIX
MeTaboIMUecKUX MyTel y BCceX OpraHu3MOB.

OpomonnonHas teopus Y. Jlapsuna. IIpeanocbuiky BOZHHKHOBEHUS JAapBHHM3MA. J[BHOKymiue
CHJIBI DBOJIIOLIMU BUAOB MO JlapBUHY (M30BITOUHOE pa3MHOXEHHE MPHU OTPaAaHMYEHHOCTH PECYpPCOB,
HeolpeeéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckas Teopus 3Bomonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpososntorus. [lonmynsius Kak eIuHUIAa BUAA U IBOJIIOLINH.

JBwxyue cuibl ((akTophl) HBOJIONUM BHAOB B IpHpone. MyTallMOHHBIM mpouecc u
KOMOWHATHBHAs U3MEHUYMBOCTD. [loNMyIsIiMOHHbBIE BOJIHBI U ipeid reHoB. M30suus U MUrparus.

EctecTBenHnbIit 0TOOp — Hanpamstomuii GpaxTop 3Bomonud. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0aeHHOCTh OPraHW3MOB KaK pe3yiabTaT 3BOJIONHH. [Ipumepsl mpucrnocoOieHun y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bun wu Bumoo6OpazoBanue. Kpurepum Buma. OcHOBHbIE (GOpPMBI  BHI000pa30BaHUS:
reorpaduyeckoe, 3K0JI0rH4ecKoe.



MakposBomtoniust.  Popmbl  IBOJMIOLMM:  (QUIETHYECKasl, [UBEPreHTHAas, KOHBEPIEeHTHas,
napaenbHas. HeoOpaTuMocTs 3BOTIONHN.

[IpoucxoxaeHue OT HeCHEUaIM3UpPOBaHHBIX IpeakoB. [Iporpeccupyromias crnenuanu3anus.
AnanTuBHas paauanys.

JdemoHcTpaumuu:

[Moptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuuel u cxemsl: «Pa3BuTHE OpraHMYECKOro Mupa Ha 3emiie», «3apoAbIll MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O0pbObI 3a cyliecTBOBaHUE», «EcTecTBEHHBI 0TOOpPY,
«MHorooOpa3ue COpPTOB pacTeHuil», «MHoroodpasue TMoOpoa KUBOTHBIX», «[lomymsumny,
«MyTanoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mamoamanramum», «OOmas aereHepanusy,
«IBmwxyiue cuibl 3Boironumn», «Kapra-cxema mapupyra nyremectsus Y. Jlapsunay», «bopbba 3a
cymectBoBaHuey», «lIpucnocobneHHocTs oOpraHuzMoB», «l'eorpaduueckoe BHI000pa30OBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.

O6opynoBaHMe: KOJUIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIAMH OKpPACKHM, HAOOp IUIOJOB U
ceMsH, kosulekuus «IIpuMepbl 3alUTHBIX NPUCIIOCOOJIEHUH y KHUBOTHBIX», MoJenb «OCHOBHBIE
HampaBJICHUs 3BOIIOLUNY, 00bEMHAs MOzeNb «CTpOeHUE FOJIOBHOTO MO3I'a O3BOHOUHBIX).

buoreorpaguueckas kapra mupa, KoyieKuus «PopMbl COXPAHHOCTH NCKONAEMbIX KUBOTHBIX U
pacteHuii», wmonens ammmukanus «llepekpéct xpomocom», BiaxHbIe Ipenaparsl «Pa3Butue
HacekoMoro», «Pa3BuThe mArymkn», Mukpomnpenapar «J/posoduna» (Hopma, MyTtauuu (Hopmbl
KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble U IpPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JIaGoparophas padora Ne 2. «OnucaHue Npucroco0JIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOTO
Xapakrepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe MIpeICTaBICHUS O 3apOKI€HUH KU3HU. HayuHble runore3sl BOSHUKHOBEHUS KU3HU
Ha 3emiie: abuoOreHe3 W MaHCHEpMUs. XHUMHUYECKash 3BOMIONMSA. AOMOTEHHBIM CHHTE3 OpraHUYEeCKUX
BEUIECTB N3 HEOPraHWYECKHX. OKCHEPUMEHTAIbHOE TOATBEP)KIECHUE XUMHYECKON 3BOJIOLUU.
Havanphbie sTansl Ononornyeckoil spomonuu. ['nnoreza PHK-mupa. ®opmupoBanue MeMOpaHHbBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NpoTOKieTkH. [lepBple KieTkM M uX 3Boiouusa. PopMupoBaHue
OCHOBHBIX I'PYTII KUBBIX OPIraHU3MOB.

Pa3BuTHe xxu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxeickas U IpoTepo30icKast IPbl.
[Taneozolickags spa M e€ mnepuoabl: KeMOPHUICKHUIl, OpJOBUKCKHUM, CHUITypUICKUN, JEBOHCKHIA,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaiiHo30licKas pa U €€ epro/pl: aJe0reHOBbIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KiuMaTa M TeO0JOTMYeCKHX IporeccoB. OCHOBHBIE JTallbl HBOJIIOLUHU
PacTUTENBHOTO U KUBOTHOTO MHpa. ApomMopdo3bl Yy pacTeHuil u *KUBOTHbIX. [losiBieHMe, pacuBeT u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpaxeHue 3BoIroluU. OCHOBHBIE CHCTEMAaTHYECKHE
IPYyIIBI OPTaHU3MOB.

DBOJIIOLHS YeloBeKa. AHTPONOJIOTUs KaKk Hayka. Pa3BuTHe MpencTaBieHUl O MPOUCXOKIACHUN
yenoBeka. Meroabl M3yueHus aHTpornoreHe3a. CXOACTBa M pa3iMuusl 4YEJIOBEKAa M IKUBOTHBIX.
CucremaTHuecKoe MOJI0KEHUE YEIOBEKa.



JBuxymue cuibl (pakTopbl) aHTponoreHe3a. HacneacTBeHHass H3MEHUMBOCTh M €CTECTBEHHBIN
ot6op. OO1IecTBeHHBIN 00pa3 XKU3HHU, U3TOTOBICHUE OPYIUI TPy, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaIUM U BETBHU 3BOJIIOIIMHU YEJIOBEKA: aBCTpajionuTeku, YenoBek ymensiil, Yenosek
npsaMoxoamui, Yenosek Heanaepraiabckuii, YenoBek pazymHblil. Haxonku MCkomaeMbIX OCTAaTKOB,
BpEMS CYIIECTBOBAHHUS, 00JIaCTh paCHpOCTpaHEHUs, 00bEM MOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAHUS.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BporeouHas (eBpa3uiickas), HErpo-
aBCTpaJIONIHAs (3xBaTOpHaNbHas), MOHTOJIOUAHAs (a3maTcko-aMepHKaHCKas). Yeprol
MPUCTIOCOOJICHHOCTH MpPEICTaBUTENeH YeOBEUYEeCKHX pac K YCIOBHSM CyllecTBOBaHMs. EQMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[optpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuis! u cxembl: «Bo3HukHoBeHHe COMHEYHOMN CHUCTeMbI», «Pa3BUTHE OPraHMYECKOrO MUPaAY,
«PacTtutenbHas kineTka», «KuBoTHas kieTka», «lIpokapuotnyeckas kierkay, «CoBpeMeHHas cucTemMa
OpPraHUYECKOTO MHpay», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHS YeJIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bstH», «OCHOBHBIC MECTa MAJICOHTOJIOTMYECKHX HAaXOJOK MPEIKOB COBPEMEHHOTO YEIIOBEKAY,
«/peBHeiimue moau», «JpeBHue moan», «llepBbie cCOBpeMEHHBIE 0N, «HeloBeuecKre pachi».

O6opynoBanue:  Mymspku — «[IpoucxoxxkaeHne — yenoBeka»  (OIOCTBI  aBCTpaAJONUTEKA,
MATEKAHTPOIa, HEaHAEpPTalblla, KPOMAaHbOHIIA), CIENKH WM H300paKEHUS KaMEHHBIX OpYIUi
MEePBOOBITHOTO 4YeNIOBeKa (KaMHU-YONIEphl, pyoOmia, ckpebia), TeoXpoHOJOrMdeckas Tabiuia,
KoJuIeKUUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlabopaTopHble H IPaKTHYECKHE PAdOThI:

[Tpaktuueckas pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTATKOB PACTEHUN M JKUBOTHBIX B
KOJUIEKIIHSX».

DKCKypcusi «DBOIIOLMS OpPraHUYeCKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBINH WU
KpaeBequecKuii My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaddl M pa3/eibl KOJOTHU. METObI SKOJIOTMYEeCKUX HCCIIECTOBAHUN.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpensl oOuTaHMs OpraHU3MOB: BOJHAS, Ha3eMHO-BO3/yIIHAs, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Oxonornueckue ¢daktopel. Kiaccudukamus HSKOJOTHUECKHX  (PaKTOpPOB: aOMOTHYECKHE,
OMOTUYECKHE U aHTPONOreHHbIe. J[efiCTBHE IKOIOTHYeCKUX (PAKTOPOB HAa OPTaHU3MBI.

AbGuotnyeckue (hakTOphl: CBET, TeMIiepaTypa, BiakHOCTh. DoTtonepuonusm. [Ipucnocobnenus
OpPTaHU3MOB K JCHCTBHIO a0MOTHYECKUX (aKkTOpoB. bruomornueckue puTmel.

buotnueckune daxropel. Buapl OHMOTHUYECKHX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUITHHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHcanu3M, HelTpanu3M. 3HaueHHe OHOTHYECKHX B3aUMOJCHCTBUIN aMs
CYIIIECTBOBAHMS OPTaHU3MOB B MIPUPOJTHBIX COOOIIECTBAX.

DKOJIOTHYECKUE  XapaKTepUCTUKH  momyysiquu.  OCHOBHBIE — TOKa3aTeNW  MOMYJISIIUU:
YUCJIEHHOCTb, MIIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaIUs. JIMHaMUKa YMCIEHHOCTH
MONYJISALUY U €€ PETyIsIus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, 3. ['ekkensb.

Tabmuier u cxembl: kapta «[Ipupogubsie 30HBI 3emum», «Cpeabl OOUTAaHUS OPTAHU3MOBY,
«Dotonepuoanzmy, «llomymnsumy, «3aKOHOMEPHOCTH POCTa YHCIECHHOCTH MOMYJISIUN WH(Y30pUU-
Typenbkuy, «[Iuiesbie nemnmy.



JlaGopaTopHble H MpaKkTU4YecKue padoTbi:

Jlaboparopuast pabora Ne 3. «Mopdonoruyeckue OCOOCHHOCTH PACTEHUN M3 pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYyCa.

[IpakTrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISALMKA pa3HBIX BUIOB PACTCHUI».

Tema 4. Coo0miecTBa U IKOJOTMYECKHE CUCTEMBI.

Coo0miecTBo opranu3MoB — OuorieHo3. CTpyKTyphl OMOIIEHO3a: BHJIOBAsi, POCTPAHCTBEHHAS,
Tpoduyeckas (rumieBas). Bunbi-noMmuaantel. CBsi3u B OHOIIEHO3E.

Dkojoruueckue cucreMbl (9kocuctembl). llonstue 00 »5kocucremMe U OHOreOlLEHO3E.
OYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYIIEHThI, KOHCYMEHTHI, penyleHTsl. KpyroBopor
BEIIECTB M MOTOK HEPTUU B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [IuieBbie
menu u cetd. OCHOBHBIE TIIOKa3aTeNd »SKOCUCTEMbl: Ouomacca, NPOAYKLHUA. IKOJIOTHYECKHE
MUpaMHUIbl: TPOAYKIIHMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA HIKOCHCTEM: YCTOWYUBOCTbD,
camoperysuus, pazsutue. CyKieccus.

[Ipuponnble SKOCHUCTEMBI. OKOCHCTEMBI O03€p M peK. OKocucTeMa XBOMHOrO  WIU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE DKOCHUCTEMBIL. ATPOIKOCUCTEMBI. YpOoskocuctembl. buonoruueckoe u
XO3SICTBEHHOE 3HAUYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpasue kak (akTop ycroiumBocTH dKOocHcTeM. CoxXpaHeHHuEe OHOJIOTHYEeCKOTrO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. Kupoe
BemiecTBO U ero Gynkmuu. OcodeHHOCTH Ouochepsl Kak rio0aabHON SKOCHCTEMBI. JIMHAMUYecKoe
paBHOBecHe 1 oOpaTHasi CBsI3b B Ouocdepe.

KpyroBopotsl BemliecTB W OHOTCOXMMHUYECKHE IIMKJIBI JJIEMEHTOB (yriiepoja, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emuu. AHTpOINOreHHble uU3MeHeHHs: B Ouocdepe. [nmobanpHbIE
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymecTBoBaHue mpupoabl U uenoBedecTBa. CoxpaHeHue Omopa3zHOOOpas3usi Kak OCHOBA
ycroitunBocTu Onocheprl. OCHOBa pallMOHAIBHOTO YIPAaBICHUS MPUPOIHBIMU pECypcaMH M HX
UCIO0JIb30BaHue. JlocTHkeHust OMOJIOTHH U OXpaHa MPUPOBI.

JdemoHcTpaumnu:

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

Tabmumer u cxemsl: «llumieBsie nenu», «buoreHo3: coctaB M CTpykTypay, «lIpupomnsie
coobmiecTBay, «llemn mutanusy, «dxoorudeckas nupamuaay, «buocdepa u yenoBek», « IKocucTemMa
IHUPOKOJIUCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOIrO Jyecay», «bHoieHo3 BomoéMay, «ATrpoleHO03»,
«[IpumepHbIE aHTPOIIOTCHHBIE BO3JCUCTBUS HA TPUPOIY», «BakHeHIre HMCTOUYHWUKH 3arpsi3HEHUs
BO3[lyXa U TPYHTOBBIX BOJ», «[louBa — BakHelmias cocraBusiomas Ouocdepr», «DaKTOPHI
nerpanaunu nousy, «llapaukoBsiit 3ddexT», «DakTOphl paguoaKTUBHOTO 3arps3HEHUs Ouochepb»,
«Obmas crpykrypa Ouochepr», «Pacmnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
6uocdeps», «Kpyrosoport yriepona B buochepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue: Mojenb-anTuMKanus «Tunudable OUOIEHO3BI», repOapwii «PacTUTenbHbIC
coobmecTBay, Kowekuuu «buoueno3y», «Bpenureny BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX KYIbTYPY,
repOapuy U KOJUIEKIIUN PACTEHUN U KUBOTHBIX, MPUHAAJIEKAIIME K Pa3HBIM SKOJIOTHYECKUM TpyIIam
oxHoro Buza, Kpacnas kaura Poccuiickoit denepanyu, n300pakeHUsI OXPaHIEMBIX BUI0OB PACTCHUN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COQO, ycraHaBnmuBarOTCA TpeOOBaHUS K pe3yiabTaTaM  OCBOCHUS
0oOy4arolUMUCS. MPOTrpamMM CpelHero oO0miero o0pa3oBaHUsS: JIMYHOCTHBIM, METANpPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHUs Ipeamera «buosorus» BbIICIECHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHNE O0yYaIOUMMUC POCCUMCKON TPakJaHCKON MICHTUYHOCTU —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTU WU CAMOOIIPEAEICHHUIO, HAJIMYUE MOTHBALMM K
00y4eHHI0 OMOJIOTHH, IEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HAa OCHOBE
KIIFOUEBBIX [IEHHOCTEH W MCTOPUYECKHUX TPAAULUN Pa3BUTHS OMOJIOTHYECKOTO 3HAHMSI, TOTOBHOCTh U
CHOCOOHOCTh OOYyYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEU NEATENBHOCTH ILIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKaMH, NPUCYIIUMH CHUCTEME OMOJIOTUYECKOTO 00pa3oBaHMs, HAUYHWE SKOJOTHMYECKOTO
MIPaBOCO3HAHUs, CHIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTD KU3HEHHBIE IIJIaHBI.

JIn4HOCTHBIE pe3ybTaThl OCBOEHUS IpeameTa «buonorusy JocTuraroTcsl B €IMHCTBE yueOHOU U
BOCIIUTATEIbHOM  JEATEIbHOCTH B  COOTBETCTBMM  C  TPAJAULMOHHBIMU  POCCUHCKHUMH
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM I€HHOCTSMH, HPUHATHIMU B
o0IIecTBE TpaBWIAMH M HOPMaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoOIleccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUsI U CAMOPA3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3WMLMMU JIMYHOCTH, HaTPUOTU3MA,
YBa)KEHHA K 3aKOHY U IPAaBONOPSAIKY, 4YEJIOBEKY Tpylda M CTapLIEMy IIOKOJIEHHIO, B3aMMHOIO
YBaXXEHUsI, OEPEXKHOTO0 OTHOLIEHUS K KYJbTYpPHOMY HACJIEIUIO U TPaJUIMsIM MHOTOHAIMOHAJIBHOTO
Hapopa Poccuiickoit @enepannu, NpUpoe U OKPYKAIOIIEH cpee.

JIMYyHOCTHBIE pe3yibTaThl OCBOGHHUSA Yy4yeOHOro mnpeamera «buoNOrHs» OMKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCUHMCKOrO OOIIECTBA, PAaCHUIMPEHUE >KU3HEHHOTO
OIbITAa W ONBITA JEATEIBHOCTH B INPOLIECCE pEalu3alMM OCHOBHBIX HAIPaBICHUH BOCIHUTATEIbHOU
JESATENIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh I'PaXJIaHCKON MO3ULUU 00yYaromerocs Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBaKEHUE 3aKOHA U NIPaBOIOPSIKa,;

TOTOBHOCTh K COBMECTHOH TBOpPYECKOW IEATENBHOCTH NPU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATeNIbHbIX 33/1a4, BBITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHHUIO K SIBICHUSM COBPEMEHHOU
KHU3HHU U OOBACHATH €€;

YMEHHE YYUTHIBATh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJIEHCTBUS
JOJIEH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAJIBHBIM TOJI0KEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B IMpOIECCE COBMECTHOIO BBINOJHEHHS  Y4EOHBIX,
[I0O3HABATENIbHBIX U HUCCIEN0BATEIbCKUX 3ajjad, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
MpH 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJEPKaHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON EATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



c(hOPMHUPOBAHHOCTh POCCHMCKON TPaXKTAHCKON HMJICHTUYHOCTH, TMAaTPUOTH3MA, YBAKECHHS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PonuHOM, ropaocTu 3a CBOM Kpai, cBOow Poauny,
CBOMH SI3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIIEE MHOTOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOAHOMY HACIEAHI0 M MHaMATHUKAM MPUPOJBI, JTOCTHUKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJ] POCCHMCKHX Y4YEHBIX B CTAHOBIIGHHE M DPA3BUTHE OUOJIOTHH,
MMOHVMAHUS 3HAYCHHS OMOJIOTUU B IMO3HAHWUU 3aKOHOB MIPHUPOJIbI, B )KU3HHU YEIIOBEKA M COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexaEHHOCTh, TOTOBHOCTh K CIIY>K€HHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX EHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIllMI0O W MPHHUMATHh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJUTENSAM, CO3JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOIO
NPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaaULUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OICTETHKY ObITa, HAyYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOILICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKCHHIO B Pa3HbIX BUIAX MCKYCCTBA, CTPEMJICHUE MPOSBISATH KayecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, POPMHUPOBAHUA KYJIbTYPbI 3A0POBbS W 3MOLHMOHAJIBLHOIO
os1aromosty4ms:

MOHMMAaHUE U peajau3anusi 37J0pOBOTO W 0€30MacHOro obOpasza KU3HU (3I0pOBOE IMHUTAHHE,
COONIOZICHHE TUTHEHUYECKUX TPaBHJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perynspHas (pu3HUecKas aKTHBHOCTB), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMaHWE IIEHHOCTU MPaBWJI WHIWBHIYATHHOTO M KOJUICKTUBHOTO 0€30MMaCHOTO MOBEICHHS B
CUTYALUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCNEACTBMM W HENPHUATHS BpPEIHBIX TNPUBBIYEK (YMOTPEOJIGHUs aATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JESATEIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOM HalpaBIeHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, TNIAHUPOBATH U CAMOCTOSITEIBHO BBITIOJHATH TAKYIO JACATEIHHOCTD;

WHTEpeC K pa3nudyabiM cdepam NpodecCHOHATHHOW AESTENHbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oynyiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

HKOJIOTMUYECKH 11e1eco00pa3HOe OTHOLIEHHE K MPUPOIe KaK HCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyLIECTBOBAHUS,

MOBBIIIICHUE YPOBHSI DKOJIOTMYECKOW KYJIbTYphl: TPHUOOPETEHUE OIbITa IUIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX NIOCIIECTBUN JIJIs1 OKPYXKAIOLIEN CPebl;



OCO3HaHME ITI00AILHOTO XapaKTepa 3KOJIOIHYECKHX MPo0IeM U IyTel UX PeLIeHus;

CIOCOOHOCTh MCHOJB30BATh MPUOOpPETaeMble NPU M3YyYCHUU OMOJIOTHH 3HAHHS U YMEHHUS NpPHU
pemieHr Mpo0JieM, CBS3aHHBIX C PALMOHAIBHBIM IMPUPOAONOIB30BAHUEM (COOMIOACHNUE TPaBUII
IIOBE/ICHUS B IPUPOJIE, HAIIPABJICHHBIX Ha COXPAaHCHHE PABHOBECHUSA B DKOCHCTEMAaX, OXpaHy BHUIOB,
IKOCUCTeM, OMochepbl);

AKTUBHOE HEINPUATHE JNEHUCTBUN, IPUHOCAIIUX BPEJ] OKPYKAIOLIEW NPUPOJHON Cpene, yMEHUE
MIPOTHO3UPOBATh HEOJATONPUATHBIE KOJIOTMYECKHE IOCIEACTBUS NPEANPUHIUMAEMBIX JIEHCTBHHA WU
IIPEIOTBPALLATD HUX;

HaJIM4ME€ Pa3BUTOTO OSKOJOIMYECKOrO  MBIIUICHUS, OKOJIOIMYECKOHM KyJNbTYpbI, OIbITa
JESITEIbHOCTH 3KOJIOTUYECKON HaIIPaBJI€HHOCTH, YMEHMS PYKOBOJICTBOBATHCS MU B II03HABATEIbHOM,
KOMMYHHMKATUBHOW U COLUAIBbHON IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON AESITEIbHOCTU
9KOJIOTMYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpLICHCTBOBAHUE S3BIKOBOM M UWTATEIBCKOM KYJIBTYpbl Kak CpEICTBAa B3aUMMOJCHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHMMaHue cnenu(ukn OHONOrMM KakK HayKH, OCO3HaHHWs e€ poiu B (OPMHPOBAHUU
palMoOHAIBHOIO HayYHOI'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTaBIECHUs 00 OKpYXaroIleM MUpe
KaK O €IUHCTBE NPUPOJbI, YEJOBEKAa M OOILIeCTBa, B MO3HAHUM TNPHPOTHBIX 3aKOHOMEPHOCTEH M
pelieHny IpodiieM COXpaHEeHUs IPUPOIHOIO PABHOBECUS;

yOeXKAEHHOCTh B 3HAUMMOCTU OMOJIOTUU ISl COBPEMEHHOM LUBUIM3ALUHU: 00eCIIedeHNs] HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JIaHME TEPCIEKTUBHBIX OMOTEXHOIOIUH, CHOCOOHBIX peIIaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IOMCKa MyTell BbIXOJa M3 IJI0OATIBHBIX
HKOJIOTMUECKUX MpolieM U obecrneueHus Inepexofa K YCTOMYMBOMY pa3BUTHIO, PallMOHAIBHOMY
HCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYEHHMH OHMOJOTMYECKMX 3HAHMH B IENAX MOBBILIEHHUS oOIIen
KyJIbTYpbl, ~€CTECTBEHHO-Hay4yHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTu (yHKIHOHAIBHON
IrPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoi pu U3y4yeHUN OUOJIOTHH;

MOHMMaHUE CYIIHOCTH METOJIOB TIO3HAHUS, MHCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BaTh MOJIy4aeMble 3HAHUS JUIs aHaIM3a U 0ObSCHEHUS SIBJICHUN OKPY)KaIOIIETO
MHUpa M MPOUCXOJAIIMX B HEM M3MEHEHHMH, YMEHHUE JlelaTh 0OOOCHOBAHHBIE 3aKIIOUEHHUS HA OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TaHHBIX C LIEBIO MOJIy4YEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO HCIIOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS JJIs pelIeHus mpobiaemM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE IIEHHOCTH HAy4yHOW JESATENbHOCTH, TI'OTOBHOCTH OCYILECTBISATh IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMHU IMOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaThl OCBOGHMsSI y4yeOHoro rmpenmera «buonorus» BKIIIOYAIOT:
3HaYuUMBble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHUA  OOYYAIOIIMUXCS  MEXKIUCHUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOILIEHAYYHbIE MOHATHS, OTPAXKAIOIIKE IEIOCTHOCTh HAYYHOH KapTHUHBI MHpa U
cneun(uKy METOJOB IIO3HAHUS, HCIOJB3YyEMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, 3HEPTrus,



SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIM (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIoBaHNe, HaOMI0eHNe, HW3MEpEHUe, HKCIEPUMEHT M JpPYrux), YHHBEpCaJbHbIE Y4eOHBIC
neiictBus (IIO3HABaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYIATUBHBIE), obecneunBaionie GopMUpoOBaHUe
(GYHKIMOHATBHOM TIPaMOTHOCTH M COLMAIbHOW KOMIIETEHIMM OOY4YaroLIUXCs, CIOCOOHOCTb
o0yJaroIuxcs HMCIHOJIb30BaTh OCBOECHHBIE MEXKIUCLUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaJIbHBIC YUeOHbBIE ICHCTBHS B TO3HABATEIBHOM U COLUAIEHON TPAKTHKE.

MeramnpeamMeTHble pe3yabTaThl OCBOCHUS MPOTrPaMMBI CPETHETO 0OLIer0 00pa30BaHUS JOIKHBI
OTpaXkaTh:

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENIFHO  (DOPMYIUpPOBaTh M AKTyaJU3UpOBaTh MpoOJieMy, paccMaTpuBarh &
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUM NPHEMBI JIOTMUECKOTO MBINUIEHUs (aHanu3a, CUHTE3a,
CpaBHEHMsI, KJIacCU(pHUKAIMHA, 0000IICHNS), PACKPBIBATH CMBICI OMOJIIOTUYECKUX MOHATHH (BBIACTATH
UX XapaKTepHbIE IPU3HAKU, YCTAaHABIUBATh CBSI3U C IPYTUMHU IOHATUSAMU);

OIIPEAECIATD eI IEATEIBHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUH UX JOCTHIKEHUS, COOTHOCUTD
PE3YJIbTAThl JEATEIIBHOCTH € ITOCTABJICHHBIMU LIETISIMY;

WCIIOJIB30BATh OMOJIOTUYECKUE TIOHATHS Il OOBSICHEHUS (PAKTOB U SIBIICHHUI KUBOW TPUPOIBI;

CTPOUTH JIOTMUECKUE pacCyXJIeHUs (MHIYKTUBHbBIC, JECIYKTUBHBIEC, 110 AHAJIOTUU), BBISBISTH
3aKOHOMEPHOCTH M TPOTUBOPEYHs B PACCMATPUBAEMbIX SIBJICHUAX, (HOPMYIUpPOBAaTh BBIBOABI U
3aKJIFOYEHNS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CpEACTBA JUIsl MPEACTaBICHUS CYIIECTBEHHBIX CBfA3€H U
OTHOIIEHUH B U3Yy4YaeMBIX OHOJOTHYECKHX OOBEKTaxX, a TaKXke MPOTHBOPEUUN pa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEUIEHUs MPOOJIEMBl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepHaJbHBIX H
HeMaTepUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIHTATOB LIE€JISIM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATEIBHOCTH;

KOOpPAMHUPOBaTb M  BBINOJHATE pabOTy B  YCIOBUSAX PpEAJbHOrO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIE0BATENBCKHE TeHCTBUS:

BJaJIeTh HAaBBIKAMH Y4eOHO-MCCIIEeIOBATEeIbCKOW W TPOEKTHOM JIeATeNbHOCTH, HaBBIKAMU
paspelieHuss mpobsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY METO/IOB
pelIeHrs MPaKTUYECKHX 3aj1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MO3HAHUS;

UCIOJIb30BaTh Ppa3/IMYHbIE BHUJABI JEATEIBHOCTH 110 TOJIYYEHHIO HOBOIO 3HAHMS, €ro
MHTEpHpEeTalny, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE NIPH CO3aHUU
y4€OHBIX U COLUAIBHBIX TPOEKTOB;

¢bopMHpOBaTh HAy4YHBIA THUM MBIIIJICHUS, BIaJAE€Th HAYyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh M (POPMYTUPOBATH COOCTBEHHBIC 3aJa4yd B 00pa30BaTENbHON MAEATEIHHOCTH U
YKU3HEHHBIX CUTYyalUsX;

BBISBJIATH IPUYMHHO-CIICCTBCHHBIC CBSI3U U AKTYaJIM3UPOBAThH 3a7ady, BBIIBUIATH THIIOTE3Y €€
pellieHns, HaXOAUTh apryMEHTHI AJIs JOKa3aTelbCTBA CBOMX YTBEP)KICHMI, 3a/laBaTh NapaMmeTpbl U
KPUTEPUHN PELLIECHUS;



aHAJIM3UPOBATh MOJYyYEHHBIE B XOJ/I€ PEIICHUS 33/Ja4d Pe3ybTaThl, KpUTHUYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh LIE€JICHANPABICHHBI IIOMCK IE€peHoca CpelICTB M CHOCOOOB JIEHCTBUSL B
npodeccuoHalbHYIO Cpeny;

YMETh MIEPEHOCUTDH 3HAHUS B I0O3HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE UJIEH, NIPEAJIaraTb OPUTHHAIBHBIE TOXO/bl U PELICHUS, CTABUTH MPOOIEMBI U
3aJ1a4u, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3JIIMYHBIX UCTOYHMKAX WH(POpPMALUU (TEKCTEe Y4eOHOTro Mocoous, HayqyHO-
MOMYJISIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B MHTepHeTe), aHaInu3upoBaTh HHPOPMAIIUIO PA3IMUHBIX BUIOB U (OPM MPEICTaBICHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyIHpOBaTh 3ampoOChl M TNPUMEHATh pPAa3IUYHbIE METOABI TpPU TIOUCKE H OTOOpe
Ouonoruueckoi nHGoOpMaIuu, HeOOXOAUMOI JIJIs BHITIOJIHEHUS YUYEOHBIX 3a/1a4;

MpHUOOpeTaTh  OMBIT  HUCHOJB30BaHUA HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHIA,
COBEPIIEHCTBOBATH KYJIBTYPY aKTUBHOTO UCTIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENTLHO BEIOMPATh ONTUMAIIBHYIO (hOpMY MPECTaBICHHs OMOJIOTHYECKON HHPOPMALIUU
(cxembl, TpaduKy, TUArpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

UCTOJb30BaTh HAy4YHBIM S3bIK B KAuyecTBE CpEACTBa MpH paboTe ¢ OHOIOrHYecKon
nHbOpMaMel: MPUMEHATh XHMHUYECKHe, (U3MYeCKHe M MaTeMaTHYeCKHe 3HAKW W CHMBOJIBL,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTb U  IMPeoOpa3oBBIBAThH  3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH;

BIIa/IETh HABBIKAMU PACMO3HABaHUS U 3alUThl UHOpManmu, nHGOPMAIMOHHONW 0€30MacHOCTH
JMYHOCTH.

OByaieHne YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) oomenne:

OCYIIECTBIISITh KOMMYHUKAIIUA BO BcexX c(epax >KM3HU, aKTUBHO Y4YacTBOBATh B JIUAJIOTE WIIH
JIMCKYCCHH TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHTEIIFHO BBINIOJHEHUS TIpEeIJIaraeMoi 3aJadd, y4YUTHIBATh HHTEPECHl M COTJIACOBAHHOCTh
MO3UIUH IPYTUX YUACTHUKOB AUATIOTA WM JUCKYCCHH);

pacrmo3HaBaTh HeBepOallbHBIE CpelcTBa OOIICHHs, MOHMMATh 3HAUEHUE COIMAIBHBIX 3HAKOB,
MPEAIOCHIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIldd, yMETh CMSTYaTh KOH(DIUKTHI W BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IUYHBIMU CIIOCOOAMH OOIICHHS W B3aWMOJCWUCTBUS, IOHUMATh HAMEPEHUS TPYTHX
JIOACH, TPOSIBIATH YBAXUTEIBHOE OTHOIIEHHE K COOECeHMKY M B KOPpPEKTHOH Qopme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO M JJOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esiITeJIbHOCTh:

MOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM W WHIAMBUAYyAIbHOH pabOTHI MpHU
perieHuu OMOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (HopM
B3aUMOJICHCTBUS TIPU PEIICHUN yU4eOHOM 3a/1a4H;

BBIOMPAaTh TEMAaTHKy W METOABI COBMECTHBIX JCWCTBUH C yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHA KOJUIEKTHUBA;



IIPUHUMATH LIEJIM COBMECTHON NIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBUSA 110
€€ JNOCTH)KEHHIO: COCTAaBJIATH IUIAH JIEHCTBHUM, pacHpeneiarTh POjad ¢ y4€TOM MHEHUN YYaCTHHKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh KayeCTBO CBOETO BKJIA/Ja M KaXJOTr0 y4aCTHMKA KOMaH[Ibl B OOLIUI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTBI, OLEHMBAThb HACU C IIO3ULHMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B PA3JIMYHBIX CUTYalUsAX, MPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OgBiageHne YHMBEPCAJIBHBIMHU Pery/JsiTHBHBIMY /1efiCTBUAMM:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS AJIS BBISIBICHUS IPOOJIEM M UX pPEIleHHs B KU3HEHHBIX U
y4EOHBIX CUTYyalLlUsX;

BBIOMPAaTh HAa OCHOBE OMOJOTHYECKMX 3HAHWN IENIEBBIE W CMBICIOBBIE YCTAaHOBKHM B CBOHX
JEACTBUAX M TOCTYNKAX II0 OTHOLICHUIO K JKMBOM NPHUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKPY>KaIOIIHX;

CaMOCTOSITENILHO OCYILECTBIATh [I03HABATENbHYIO J€SITEIbHOCTb, BBIABIATH IPOOIEMbI, CTABUTh
1 GOpPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACATEIHHOCTH U )KU3HEHHBIX CUTYAIHAX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHUs MpoOJeMbl C Y4YETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MTPEIIOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYIUIMH B Pa3HbIX 0OO0JIACTIX
3HAHUMN, TOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIa/IETh HABbIKAMHU II03HABATENbHON pe(IeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX IEUCTBUU U
MBICIIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUMW, MCHOIB30BaTh MPUEMBI pediieKcuu ass
OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIIBHOCTH;

3) npuHsATHE CeOs U APYTrUX:

NIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYIUX [IPU aHAIU3€E PE3YIIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JIPYrOro YeJIOBeKa.

HNPEAMETHBIE PE3YJIbTATbBI

[Ipenmernsie pe3ynbraThl ocBoeHus mnporpammbl COO mo Ouonormu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue uisi ydeOHoro npeamera «buosorus» HayuyHble 3HAHUS, YMEHMS HU
Coco0B! AEWCTBUI MO OCBOCHHIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUMN, BUBI 1EATEIbHOCTH
0 TIOJTY4YE€HHUIO HOBOT'O 3HAHUS U MPUMEHEHUIO 3HaHUI B pa3IMYHBIX Y4eOHBIX CHUTYalHAX, a TAKXKE B



peanbHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ OMojoruei. B nmporpamme npeaMeTHbIe pe3ysbTaThl
MPEJCTABIICHBI 110 T0JIaM 00y4eHUsI.

[IpeamerHbie pe3ynbTaThl OCBOCHMS yueOHOro mpeamera «buonorus» ¢ 10 knacce NONKHBI
OTpaXKaTh:

C(OPMHUPOBAHHOCTh 3HAHUH O MeCT€ M POJM OUOJOTMM B CHUCTEME HAYYHOIO 3HAHUS
€CTeCTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJAE POCCUUCKUAX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE DACKPBIBATh COJEp’KaHHE OHOJOTMYECKUX TEPMHMHOB W IOHATUH: *KHU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BellecTB M IpEBpallleHHE YHEPIUr), TOMEOcTa3 (CamMOperyJsius),
YPOBHEBAsi OpraHU3alusl *XKUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PETPOILYKIHS), HACIEICTBEHHOCTD,
W3MEHYHBOCTb, POCT U Pa3BUTHE;

yMEHHE u3JaraTh OHOJOrMYeCKHMEe TeopHH (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHAsd,
[EHTpAJbHAS JIOTMa MOJICKYJIsIpHOU Omonoruwn), 3akoHbl (I'. Mengens, T. Moprana, H. V1. BaBunosa)
1 yueHus (0 LIEHTpax MHOrooOpasusi M MPOMCXOKJIEHUs KynbTypHbiX pactenuit H. W. Basunosa),
OIpeIeNIATh TPAHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIaJIeTh METOJJaMH HAyYHOI'O MO3HaHMsI B OMOJIOTUM: HAOIIOAECHNE U ONMCAHHUE >KUBBIX
CUCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3alus M NPOBEACHHE OHOJIOIMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y MCCIEAYEMBbIMHU BEIMYMHAMHU, OOBSICHEHHE
MIOJTyYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHbBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBO/Ibl HA OCHOBaHMHU MOJYYEHHBIX Pe3yJbTaToB;

YMEHHE BBIACIATh CYIIECTBEHHbIE IMPU3HAKU BHPYCOB, KJIETOK MPOKApUOT U IYKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEUIECTB U
IpeBpallleH!s] PHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M D3HEPreTMYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHS, HWHAMBUIYAJIBHOTO pPAa3BUTHUSA
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTh IOJTY4YEHHbIE 3HAHUS M OOBSICHEHMsS] OMOJOTMYECKHX IPOLECCOB U
SBJICHUM, JUISI TMPUHATHS MPAKTUUYECKUX PELICHUH B MOBCEAHEBHOM XM3HM C IIENBI0 0OecredeHus
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBbsSI OKPY)KAIOLIUX JIIOJIEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBEICHNUS B OKpY)Kalollled MNpUPOJHONW cpele, MNOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTUKEHUIM COBPEMEHHOM OMOJIOrUH U OMOTEXHOJIOTUH I PallMOHAIBHOTO IPUPOIONOIb30BaAHUS;

YMEHHUE pelaTh JIeMEHTapHble TeHEeTHYEeCKHE 33/1a4l Ha MOHO- U AUTHOPUIHOE CKpEIIMBaHUE,
CLIETIJICHHOE HAaCJI€JIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHMS JUIS Mpe/ICKa3aHus
HACJIeIOBaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MpaKTU4YecKue padoThl, cOOII0AaTh MpaBuia npu padore ¢
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OLIEHUBAaTh W HWHTEPHPETHPOBaTh HH(GOPMAIMIO OHOJOTHYECKOTO
coJIepKaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
nH(pOpMalUY, HAyYHO-TIONYJISPHbIE MaTepHalIbl), STUYECKHE aCTIEKThl COBPEMEHHBIX UCCIIEJJOBaHUN B
OuoJIOruy, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U YCTHBIE COOOIEHHs, 00001asi OMOIOTHYECKYIO
MH(GOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh MOHATUHHBIN anmnapar OMoJIOoTruy.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4eOHOro mpeamera «buonorus» 6 I1 knacce NONKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pPOJU OWOJOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPAa U



HAay4YHOTO MHUPOBO33PEHHUS, O BKIJIAJ€ POCCUHUCKUX U 3apyOeX HBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosiornu, PyHKIIMOHAIEHOW TPAMOTHOCTH Y€JIOBEKa I PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE DPACKPBIBATH COJEP)KAaHHE OWONOTHYECKUX TEPMHHOB W TOHATUH: BUJ, TOMYJISAIHA,
reHo(OoH A, ABOJIOLHUS, ABMXKYIIHE CHIBI ((PaKTOPBI) 3BOJIIOLUHU, MPUCIOCOOIEHHOCTH OPraHU3MOB,
BUJI000pa30BaHUe, SKOJOrHUecKkue (aKkToOpbl, IKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEIyLIEHTHI,
I[N MUTAHUS, YKOJIOTUYEeCKas TIpaMuia, OMOreoneHos, ouocdepa;

yYMEHHUE M3JlaraTh OMOJOTHYECKUe TeopHuH (IBomonnonHas Teopus Y. JlapBuHa, CHHTETHUECKAs
TeopHs HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpHOCTH (3apozbliiieBoro cxoactsa K. M. bapa, yepenoBanus
IVIABHBIX HampaBieHud W myred sBomoruu A. H. CeseprioBa, ydyeHuss o Owochepe B. U.
Bepnajickoro), onpenensTh TpaHUIIBI UX IPUMEHHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BIIaJIETh METOJAMH HAYYHOT'O MO3HAHHS B OMOJIOTUH: HAOIIOACHNUE U ONMCAHHUE >KUBBIX
CUCTEM, IMPOLIECCOB W SBICHUH, OpraHu3alus M NpPOBEACHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMBbIMH BEIUYUHAMH, OOBSICHEHUE
MOJTyYCHHBIX PE3y/IbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MMOHATUH, TEOPUH M 3aKOHOB, YMEHHE JIEJIaTh
BBIBOJIbl HA OCHOBAaHHMH MOJTYYCHHBIX PE3yJbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE NPU3HAKU CTPOCHHUS OMOJOTMYECKUX OOBEKTOB: BHUIOB,
MOMYJISIIIUM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOr€OlIEHO30B M 3KOCHUCTEM, OCOOEHHOCTHU
MPOIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHMW3MOB, JCHCTBHS JKOJIOTMYECKMX (DAaKTOpOB Ha OpraHW3MbI, IepeHoca
BELIECTB U IOTOKA JHEPrHH B JKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXUMHUECKUX IIUKIOB B Ouocdepe;

YMEHHE TPUMEHATH TOJyYEeHHBIC 3HAHUSA IS OOBSCHEHHS OWMOJIIOTMYECKHUX IPOIECCOB H
SIBJICHUM, JUISl TIPUHSATHS MPAKTHYCCKUX PEIICHWA B TIOBCETHEBHOW KH3HU C IICNIbIO 00ECIeUCHHUS
0€30IaCHOCTH CBOETO 37I0POBbSl M 3/I0POBbSI OKPY)KAIOLIUX JII0JIEH, COOMI0IEHUs] HOPM TPaMOTHOTO
MOBEJCHUSI B OKpY)Kalolle NpupoAHOM cpene, MOHMMaHUE HEOOXOJIUMOCTH HCIIOJIb30BaHUS
JTOCTIKEHUH COBPEMEHHOM OMOJIOTHH ISl PallMOHAIBHOTO TPUPOIOTIOIB30BAHNS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJIOTrHYEeCKHEe 3a/1auk, COCTABIIATH CXEMbl NIEPEHOCA BEILECTB
Y DHEPTHH B SKOCUCTeMaXx (IIeTH MUTaHHUs);

YMEHHE BBITIOJIHATD JIA0OpaTOpPHBIE U MpaKTUYeCKue padoThl, COOMI0AATh MpaBuia Ipu padore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HHGOPMAIHMIO OHOJOTHYECKOTO
COJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeCTBa MaCCOBOM
uH(pOpMallUY, HAyYHO-TIONMYJSPHBIE MaTepuaibl), paccMaTpuBaTh TN00aIbHBIE OSKOJOTUYECKHE
po0GJIEMbI COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIC M YCTHBIE COOOIIEeHNs, 0000111as OMOIOTHYECKYIO

HH(bOpMaLIHIO N3 HCCKOJIbKUX HCTOYHHUKOB, I'PaMOTHO HCITIOJIB30BAThH MOHATUMHBIN arrapar OHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 : .
HONOTHA Kak fiayka 05 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXeEHUE U MTHAVBUYAIBHOE PAa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
P 1 0.5
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 4
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 05 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2 1
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1.5 2.5
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