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1 HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  o0meoOpa3zoBaTeIbHON — yuyeOHOW  auCHUIUIMHBI  «buomorus»
npeaHaszHaueHa st u3ydeHus owosorun B @I'BOY BO «MarHuToropckuii rocyaapCTBEHHBIN
TexHuueckuid yHuBepcuter um. [.JM. HocoBa» MHOrompopmibHBII KOJUIEIK, peaU3yONIeM
00pa30BaTeNpHyI0 MPOrpaMMy CpelHero oouiero oopa3oBaHus B Mpejieiax OCBOCHHUS MPOrPAMMBbI
MOJIrOTOBKH CHEIHMAIMCTOB CPETHETO 3BE€HA Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHusI.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegHero oOmero oOpa3oBaHMs, TPEIbIBIIEMBIX K
CTPYKTYpE, COACPKAHUIO U pe3ysIbTaTaM OCBOEHUS yueOHON AUCUUIIINHBI «buonorusy;

— B COOTBETCTBUM C PexoMeHAanWsMu MO OpTraHU3alMH TOJXYYEHHUS CpEeTHEero OOIIero
oOpa3oBaHMsi B  TIpelenax  OCBOGHHS  00pa30BaTeNbHBIX  MPOTpaMM  CPEIHEro
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeboBaHUil (enepaTbHBIX TOCYAAPCTBEHHBIX CTAHIAPTOB M MOJIy4aeMO mMpodeccuu HiH
CHEIHAbHOCTH cpenHero mnpodeccuonanbHoro obpa3zoBanus (Ilucemo [lemapramenta
TOCYJapCTBEHHON MOJUTHKH B chepe moaroroBku padbounx kagpos u 1O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259);

— Ha OCHOBE TIPUMEPHOW TpPOTpamMMbl OO0IIE0Opa30BATEIPHON Y4eOHOW  JUCIHILTAHBI
«buonorus» s npodeccnoHaTbHBIX 00pa30BaTENFHBIX OpraHU3alui, PEKOMEHIOBAaHHON
@denepallbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexxaeHueM «DenepanbHblii UHCTUTYT
pazButua ooOpazoBanus (PI'AY «DPHUPO») B kauecTBe NPUMEPHOM MPOrpaMMbl IS
peaM3aliii OCHOBHOM mpodeccruoHaibHO oOpaszoBarenbHON mporpammbl CIIO Ha 6asze
OCHOBHOT'O 00IIIero 00pa3oBaHus C MOJIYUEHHEM CpeaHero oomero odpazoBanus. [IpoTokon
Ne 3 ot 21 urons 2015r. Perucrpaunonnsiii Homep peuensuu 372 ot 23 utons 2015r. ®I'AY
«DUPOw;

— ¢ yuetoM [IpumepHOil 0cHOBHOI 00pazoBaTeIbLHON MPOrPaMMBbI CpEAHEro 00IIero 0Opa3oBaHus,
onoOpeHHON pemeHUeM (enepaabHOro y4eO0HO-METOAUYECKOTO OOBEIUHEHHUS IO OO0IIeMy
oOpazoBanmuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).

- c yderoMm TpeboBanuii ®I'OC cpenHero mpodeccHOHATBLHOIO O00pa3oBaHMUs U HPOPUIS
poeCCHOHATLHOTO 00pa30BaHMsL.

Coneprxanue mporpamMMbl « BHOJIOTHS HAPaBIEHO HA JIOCTHKECHUE CIEAYIOMNX 1eaeii:

—  mojydyeHue (QyHAAMEHTAIbHBIX 3HaHUN o Ouonormdyeckux cucremax (Kierka, Opranusm,
[onmymnsius, Bua, Dxocuctema); HCTOPUU Pa3BUTHUSI COBPEMEHHBIX MPEJICTaBICHUN O KUBOI
IIPUPO/JIE, BBIJAIOIINXCS OTKPBITUSAX B OMOJIOTHYECKOM HayKe; posid OMOJIOTHYECKOM HAayKH B
(GOpMHpPOBAaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTWHBI MHpA; METOAAX HAYyYHOTO
MO3HAHUS;

- OBJIQJICHUE YMEHHSMHU JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO W POJIb OMOIOTHYECKHX
3HaHUIl B NPAKTUYECKOM NEATETBbHOCTH JIIOJEH, pPa3BUTUM COBPEMEHHBIX TEXHOJIOIHH;
OTIPEIENIATH KHUBBIE OOBEKTHI B TIPUPO/IC; TPOBOANTH HAOIIOIEHHS 32 IKOCUCTEMAMHU C IIEITBIO
WX OMHUCAHWS W BBISBICHHUS €CTECTBEHHBIX M aHTPOIOTEHHBIX H3MEHEHUWH; HaXOJUTh M
aHAJIM3UPOBATh MHPOPMAIIUIO O KHUBBIX 00BHEKTaX;

—  pa3BUTHE II03HABATEIbHBIX HMHTEPECOB, MHTEIIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydJaromuxcst B MpoIecce M3yYeHUs] OMOJIOTHUECKUX SIBICHUH; BBITAIOMINXCS JTOCTHKCHHN
OMO0JIOTMH, BOLIEIINX B OOIIEYETIOBEYECKYIO KYIbTYPY; CIIOKHBIX M POTUBOPEUUBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX HAayYHBIX B3TJISIIOB, WACH, TEOPHA, KOHIENIHHA, TUMoTe3 (0
CYIIHOCTH U TIPOMCXOXKJIEHHHM JKM3HHM, 4YeJIOBEKa) B XoJAe paboThl C pa3IMYHBIMU
WUCTOYHUKAMU MHPOPMAIINH;

—  BOCIUTaHME YOEXIECHHOCTH B HEOOXOIMMOCTH MO3HAHUS KMBOM MPUPOJBI, HEOOXOAUMOCTH
paMoOHATFHOTO MPUPOAONOIH30BaHUS, OEPEKHOTO OTHOIIEHUS K TPUPOIHBIM pecypcam H
OKpy>Karomen cpeae, COOCTBEHHOMY 3I0POBBIO; YBRKEHHS K MHEHHUIO OIIMOHEHTa NpU
00CyXIeHIH OMOJIOTHYECKUX TTPOOIeM;

—  HCIIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOrMYECKMX 3HAHUN M YMEHUH B MOBCEJHEBHOMN >KU3HU
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JUISL OLIEHKH TIOCJIEACTBUM CBOEU JEATEIBHOCTH (KM JEATENBHOCTH JIPYTUX JIIOAEH) Mo
OTHOIICHUIO K OKpY>Kalollel cpele, 310pOBbI0 APYTUX JIIOACH U COOCTBEHHOMY 3/I0pPOBBIO;
000CHOBaHHE U COOJNIIO/ICHHE Mep MPO(HIAKTUKK 3a00JIeBaHUM, OKa3aHUE MEPBOW MOMOIIH

IIpHU TpaBMax, COOJIOJICHHUE MTPABUJI TIOBEACHUS B IPUPOJIE.

B mporpaMmy BKITIOYEHO COJEpiKaHUE, HANpaBICHHOE Ha (OpPMHUpPOBaHUE y OOYYAIOIIUXCS
KOMIIETEHIIMH, HEOOXOAUMBIX I KadecTBeHHoro ocBoenus IIIICC3 Ha 6a3e 0OCHOBHOro OOIIETO
00pa30BaHMs C MOJIYICHUEM CPETHETO O0IIero 00pa3oBaHusl.

B nmanHoii paboueii mporpamMMe MpeacTaBiIeHbl: 00Ias XapaKTepUCTHKAa M MECTO y4eOHOMH
JTUCIUIUIMHBI, PE3YyIbTaThl OOYYCHHs, TEMATHUSCKUW TUIAH ¥ COJEpKaHHWE C TEpPeyHEM
MPAKTUYECKUX PabOT, TEMATUKONW CAMOCTOSITENIbHOM PabOThl, AKTUBHBIE U UHTEPAKTUBHBIE (HOPMBI
MPOBEJICHUST  3aHIATHH, Y4eOHO-METOJAMYECKOE U MaTepHaTbHO-TEXHHUYECKOoe obecredeHue
00pa30BaTeNbHON e TEIbHOCTH.

AnanTtupoBaHHas TporpamMma pa3padaThlBaeTCs MPU HAIUYUU 3asBICHUS CO CTOPOHBI
o0y4aroerocsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0pOBBSI (€r0 pOJUTENeH WM 3aKOHHBIX
MpeACTaBUTENC) W MEIULIMHCKUX  TOKa3aHUM  (PEeKOMEHJAUUSIMH  TCHUXOJIOTO-MEIUKO-
MeJarorunyecko KOMHUCCUN).



2 OBIIASI XAPAKTEPUCTHKA YUYEBHOM JUCHUITTINHBI
«BHOJIOT USI»

buonorus — cucrema Hayk, U3ydarolias BCe acleKThl )KU3HHU, Ha BCEX YPOBHSAX OpraHU3allUuM
KMBOTO, HAUMHAS C MOJICKYJIIPHOTO M 3aKaH4yuBasg ouocepHbiM. OObEeKTaMH U3yd4eHUs! OHMOJIOTHU
ABJISIIOTCSL JKMBBIE OpraHU3Mbl, HUX CTPOCHME U IKHU3HEIEATEeIbHOCTb, HUX MHOroobpasue,
IIPOUCXOXACHNE, IBOJIIOLIUS U PACIIPEIETICHUE KUBBIX OPIraHU3MOB Ha 3eMIIE.

OOmast Ouosiorusi HM3y4aeT 3aKOHbl MCTOPHUYECKOTO M HHAMBHUIYaJIbHOIO pa3BUTHSA
OpPraHu3MOB, OOIIME 3aKOHBI JKU3HU U T€ OCOOCHHOCTH, KOTOPBIE XapaKTEPHBI JJISI BCEX BHJIOB
KMBBIX CYLIECTB Ha IIJIAHETE, a TAK)KE UX B3aUMOJICHCTBHE C OKPYKAIOLIEH CpeoH.

Bbuonorusi, Takum o00pa3oM, SIBISETCS OJHOM W3 OCHOBOIIOJIATAIONIMX HAyK O KHU3HH, a
BJIaJIeHHE OMOJIOTMYECKUMH 3HAHUAMU — OJTHUM U3 HEOOXOJMMBbIX YCIIOBHM COXpaHEHMs KM3HU Ha
IUIaHETE.

OcHOBY cojiepkaHusl y4eOHON JUCHMILIMHBI «BHOJIOTHs» COCTABIAIOT CIEAyIOLIe BeAyIIHe
UJEU: OTIMYUTENbHbIE NPU3HAKU KMBOW IMPHUPOJBI, €€ YPOBHEBas OpraHu3auus U 3Bojrouus. B
COOTBETCTBUM C HUMH BBIJIEJICHBI COJEpIKATENbHbIE JTUHUU: OMOJOIUs KaK HayKa; OMOJIOTMYecKue
3aKOHOMEPHOCTH; METO/Ibl HAYYHOI'O MO3HAHUS; KJIETKA; OPraHu3M; MOMYJIALKS; BUI; S3KOCUCTEMBI
(B TOoM uncie ouocdepa).

Conepxanue yueOHON NUCHUIUIMHBI HAIIPaBJICHO HA MOJATOTOBKY OOYYAIOIIMXCS K PELICHUIO
BOKHEHIIMX 3a7ay, CTOSIIMX Iepel] OMOJIOTMYECKOH HaykoW, — IO paldOHAIBHOMY
MIPUPOIONOIB30BaHUIO, OXPAHE OKPYKAIOIIEH CPElIbl U 310POBbS JTOACH.

B npodeccronanbHbIXx 00pa3oBaTeIbHBIX OpraHU3alMIX, PEAIN3YIOIIUX 00pa30BaTEIbHYIO
IIporpaMMy cpeaHero oouero oopazosanus B npeaenax ocsoenust OIIOII CITO na 6a3e 0oCHOBHOIO
ob1iero oOpa3oBaHusi, U3ydyeHHE y4eOHOH AUCHUIUIMHBI «BHOJOrUs» UMEeeT CBOM 0COOEHHOCTH B
3aBHUCUMOCTH OT Tmpodmwis mnpodeccHoHAIBHOTO 00pa3oBaHus, Oa3upyercs Ha 3HAHUAX
o0yyJaroImuxcs, MOJIy4eHHbIX P M3Yy4eHUU OMOJIOIMH, XUMHHU, (U3UKHU, reorpaguu B OCHOBHOU
mkoiie. Ilpu ocBoenun mpodeccuit CIIO um cmemmansHOcTel CIIO TexHMYECKOTO MPOPUIIS
npogeccuoHanbHOro 00pa3oBaHus Ouosiorust u3ydaercs Ha 0azoBoMm ypoBHe PI'OC cpennero
o01ero o0pa3oBaHus. DTO BEIPAXKAETCS B COJIEPKAHUN 00YUEHUSI, KOJTUIECTBE YacOB, BBIJIEISIEMbIX
Ha M3y4eHHE OTIENIbHBIX TeM Y4eOHOM AMCLUIUIMHBI, TJIyOMHE HX OCBOEHHUS OOy4aroIlMMUCH,
o0beME M XapakTepe NPaKTUUYECKUX 3aHsITHH, JIEMOHCTpalUii, BUIaX BHEAYAUTOPHOMN
CaMOCTOSITENIbHON pabOThI CTY/IEHTOB U T. II.

IIpu  otOope coxepxkanuss  ydyeOHOM  aucuumiauHbel  «bHOJOrMsS»  UCHOJIB30BaH
KYJIBTYpOCOOOpa3HbIi MOJXOJA, B COOTBETCTBUM C KOTOPBIM OOYydYaroIluecs JIOJKHBI YCBOUTh
3HaHWA W YMEHHMs, HeoOXoauMble [Uisi (OpMHUpPOBaHUS OOLIEH KyJIbTYphl, OMNpeIesomen
aJIeKBaTHOE TIOBE/IEHUE YEJIOBEKAa B OKpYXarolled cpeae, BOCTpeOOBaHHbIE B KHM3HM M B
MIPAKTHYECKON JIEATEIbHOCTH.

Ocoboe BHUMaHME YAEICHO KOJIOTMYECKOMY OOpa30BaHHMIO M BOCIMTAHHIO OOy4aromIMxcs,
(OpMHPOBAHUIO Y HUX 3HAHUI O COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHMHE MHpa, IEHHOCTHBIX
OpPHEHTAIN, 4YTO CBUJETENbCTBYET O 'yMaHHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHMsL.

Pa6ouas nporpamma y4eOHOMN AUCHUIUIMHBI COCTOUT U3 4 pa3/iesnoB:

1. OCHOBBI IIUTOJIOTHH.

2. OCHOBBI YMOPHOJIOTHH.

3. OCHOBBI TE€HETHKH U CEJICKIIUH.

4. DBomonnoHHOe yueHue. [Iponcxoxaenne yenoBexa.

[Ipu u3ydeHHH IUCHMIUIMHBI «BHONOTHS» HMCHONB3YIOTCS COBPEMEHHbIE IIelarornyecKue
TEXHOJIOTUU. YClIOBHEM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIUH M YHHUBEPCAJIbHBIX Y4YEOHBIX
JecTBUI sBiseTcsl O0y4eHHE Ha OCHOBE CHCTEMHO-AEATENIbHOCTHOrO IMojaxoja (Ipeanojaraer
aKTUBHOCTbh OOydYaromMxcsi, KOrjJja 3HaHUE He IepelaeTcss B TOTOBOM BHJIE, a CTPOUTCS CaMUMHU
o0y4aroIMMHUCs B TMpOLEcCCe MX I[O3HABATEIbHON JEATENbHOCTH): HUIPOBas JIEATEIbHOCTH;
MPOCKTHAs JEATEIbHOCTh; MpoOJIeMHOe O0ydeHue; oOydeHue B Juajore; CUCTeMa BOIPOCOB U
3aJJaHUi, OpraHu3auus peQEeKCUBHONW [EATENFHOCTH; CO3/1aHUE CHUTYyallui, HANpaBJICHHBIX Ha



nH(OPMAIIMOHHBINA TOUCK; CO3JaHHe CUTyallud BeIOOpa u T.A. Hambomee menecooOpa3Hbie BUIBI
3aHATHHA: KOMOWHHPOBAHHBIC YPOKH, IPAKTHUYCCKHUE 3aHATHSA, CaMOCTOSTCIbHBIC 3aHSITHS,
CEMHUHApPBI, 3a4€THI, TUCKYCCUU, KOHCYJIBTAIIUU.

CamocTtosiTenbHass padoTa BBIMOJIHACTCS OOYYAIOIMMMHUCA BO BHEAYJIUTOPHOE BpeMs IIO
3aJIaHUI0 U TPU METOJUYECKOM PYKOBOJACTBE IMPEMNOJaBaTeNisi, HO 0€3 ero HEemoCpeICTBEHHOTO
yuactus. KOHTpOJIb BBITIOJHEHUS CAaMOCTOSITENIbHOM pabOThl OCYIIECTBISICTCS B IMPUCYTCTBUU
oOydaromuxcsi (B paMKax ayIUTOPHBIX 3aHATHI) WM 0e3 ydactust oOyuaromierocs. [Iporpamma
VYHUTBIBACT HEOOXOJAMMOCTh Pa3BUTHsA Yy OOYydYalONUMXCS KOMIIETGHTHOCTH B  00JacTh
WCIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHA M  HCCIIEIOBATEIbCKIX
HaBBIKOB. J[J11 3TOro B KayecTBE 3aJaHHil CaMOCTOSTCIIBHOH pPabOTHl MPEIyCMOTPEH IOUCK H
aHanm3 wuHpopmanuu B UHTepHeTe, pa3padOTKa WHAMBUAYAILHOTO TMPOCKTAa U CO3JaHUE
KOMITBIOTEPHOU TIPE3CHTALINH.

OrneHka Ka4yecTBa OCBOCHUS Y4e€OHOW MUCIUIUIMHBI OCYIIECTBIISIETCS B MPOIIECCE TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOM aTTeCTaI|H.

Texymuii KOHTPOJbL YCINEBAEMOCTH TIPOBOAMUTCA B Qopme: ompoca, TECTUPOBAHUS,
KOHTPOJIbHBIX Pa0OT, OIICHKH BBINOJHCHHUS NPAKTHYECKUX pPadOT, 3aJaHHil CaMOCTOSTEIbLHOM
paboTHLI.

I[To 3aBepuieHnn M3yveHus yueOHON nucuuiuinHbl «buonorus» oOyuarommecss B 1 cemectpe
cmarT quddepeHIMpPOBaHHBINA 3a4eT.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

VYueOnass mucuuruinHa «buonorus» sBISETCS Y4YeOHBIM MPEIMETOM II0 BBIOOPY U3
oOs3aTtenpbHOM  TpenMmeTHor oOmactn  «EcrectBenHeie Haykm» @DI'OC  cpeagHero ooOmero
oOpa3oBaHwUs.

[Ipu peanuzanuu oOpa3zoBaTeNbHON MPOrpaMMbl CpEAHET0 001ero o0pa3oBaHus B Mpeenax
ocoenus IIIICC3 nHa 6aze ocHOBHOro obmiero odpa3zoBaHus ydeOHas TUCHUILIMHA «BHOJIOTHS»
u3ydaercs B oOmieo0pa3oBaTeIbHOM LMKIE Y4EeOHOro IUIaHa C MOJY4YeHHEeM CpelHero oOuiero
oOpa3oBaHMs.

[Ipu ocBoeHMHM clieUANIBHOCTEH TeXHUYecKoro npoduis yyeOHas aucuuiinHa «buonorusy
u3yudaeTrcs Kak 0a3oBas yueOHas qucuuiuiMHa B oObeme 51 wacoB, B TOM umcie o0s3aTenbHOU
yueOHOI Harpy3Kku — 34 yacoB (22 4acoB — TEOPETHUECKOr0 00yUeHHs U 12 4acOB — MPAKTHYECKOTO
oOyueHus).

OcBoeHNE HOBOTO COJEP)KaHUS OCYHIECTBIISIETCS C OMOPON Ha MEXIPEIMETHbIE CBS3HU C
MUCHUINIMHAMUA «XUMHA», <«OKomorusy, «OCHOBBI O€30IIaCHOCTH JKU3HEIAEITEILHOCTA» U
0asupyeTcsl Ha 3HAHUSIX OOYYArOIIMXCS, MOJYUYEHHBIX MPU H3y4YECHUH OMOJOTHH, XUMUHU, (PUUKH,
reorpadguu B OCHOBHOH IIIKOJIE.

3HaHUA, YMEHHUS, MTOIYYCHHBIE CTYJACHTaMHU MPH OCBOCHHUH 00Ie00pa3oBaTebHON yueOHOH
TUCUUIUIAHBL  «BUONOTHsY, YrIIyOJsIOTCS M paCIIMpPSIOTCS B TPOLECCe M3YYCHHUs YUeOHBIX
JUCHUIUIMH TPOrpaMMbl MOATOTOBKH CHEIHATUCTOB CPEAHET0 3BEHA IUKIAa «IKOJIOrMYecKue
OCHOBBI TIPUPO/IOTIONB30BAHUY, «Be30NMacHOCTD KU3HENEATEITLHOCTHI.



4 PE3YJBTATHI OCBOEHU S YYEBHOM JUCIIUILINHBI

OcBoeHue cojepkaHus ydeOHOUW JUCHUILINHBI «buonorus» obecneunBaeT TOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIIHNX Pe3yIbTaToB:

® JIUYHOCHHDBIX:

—  chopMHpOBAaHHOCT, YYBCTBA TOPAOCTH M YBAXCHHS K WCTOPHH U JOCTHKCHUSIM
OTEUYECTBCHHOW OMOJIOTUYECKOW HAyKH; MPEICTABICHHS O HEIOCTHOW €CTeCTBEHHO-HAYYHON
KapTHHE MHPA;

—  TOHUMAaHWE B3aMMOCBS3M W B3aUMO3aBUCHMOCTH €CTECTBEHHBIX HAyK, HMX BIHSHHS Ha
OKpPYXKAaIOIIYI0 Cpeay, SKOHOMHUYECKYIO, TEXHOJIOTHYECKYIO, COIHAIBHYI0O W 3TUYECKYIO
cepsl AeITETHPHOCTH Y€JI0BEKa;

—  CIOCOOHOCTBH HCIIOJIB30BAaTh 3HAHHUS O COBPEMEHHOU €CTeCTBEHHO-HAYYHOW KapTUHE MHpA B
o0pa3oBaTeNnbHON W MPOPECCHOHATBHON NEATEIHHOCTH; BO3MOXHOCTH HWH(HOPMAIMOHHON
cpeabl uisi o0ecnedeHus MPOIyKTUBHOTO caMO0Opa30BaHHUS;

—  BIQJCHHWE KYJIbTYPOH MBIIUICHUS, CIOCOOHOCTh K OOOOIICHHIO, aHAIN3Y, BOCIPHUSITHIO
nHpopManui B OOJACTH ECTECTBCHHBIX HAyK, IMOCTAHOBKE IICNIM M BBIOOpY IIyTel ee
JOCTIDKEHHS B TpoecCHOHAIIbHOM cdepe;

—  CIIOCOOHOCTH PYKOBOJACTBOBATHCS B CBOCH JIEATEIHHOCTH COBPEMEHHBIMH IPUHIUIIAMH
TOJICPAHTHOCTH, JIMAJIOTa U COTPYIHHUYCCTBA; TOTOBHOCTh K B3aWMOJCHCTBUIO C KOJUICTaMH,
paboTe B KOJUICKTHBE;

—  TOTOBHOCTH UCIIOJIB30BaTh OCHOBHBIE METOJIbI 3aIIUTHI OT BO3MOKHBIX TOCIIC/ICTBUN aBapHid,
KaTacTpod, CTUXUHHBIX OCICTBHIA;

—  o0OmajgaHue HaBBIKAMH 0e30MacHOW paboThl BO BpEeMs IPOCKTHO-HCCIEIOBATENBCKONH H
HKCHEPUMEHTATBHON IEATETHLHOCTH, TIPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000y TOBAHUS;

—  CHOCOOHOCTh HCHOJB30BAaTh IMPHOOPETCHHBIC 3HAHWS W YMEHUS B NPAKTUYCCKOH
JEeSITeTPHOCTH Y TOBCEIHEBHOW JKU3HU JIJISL COOJIOICHUSI Mep MPO(HIAKTHKH OTpPaBJICHUH,
BHPYCHBIX M JPYTHX 3a00JICBaHHA, CTPECCOB, BPEIHBIX MPUBBIYCK (KYPEHHS, aJIKOTOJIN3MA,
HAapKOMAaHMH); TIPABUJI TIOBEJICHUS B TIPUPOTHOM cpelie;

—  TOTOBHOCTh K OKAa3aHWIO T[IEPBOM TIOMOINM TMPU TpaBMax, MPOCTYIHBIX W JIPYTUX
3200JIEBAHUSX, OTPABIICHUSAX IMHIIEBBIMH ITPOTYKTAMHU;

* MemanpeomMemHobix:

- OCO3HaHWE COIHMAJIBHOM 3HAUYUMOCTH CBOeH Tmpodeccun/crnenuanbHOCTH, 00Iaianue
MOTHUBAIIMEH K OCYIIECTBICHHUIO MPOPECCHOHAIIBHON JEATETHHOCTH;

- MOBBIIIICHUE WHTEIJIEKTYaTbHOTO YPOBHS B MPOIECCE M3YyUEHHUs OWOJIOTMYECKUX SIBICHUM;
BBIIAIOIINXCS  JOCTHKEHHUH OWONIOTHH, BOIICAIIMX B OOIIEYENTOBEUYECKYI0 KYIBTYpPY;
CJIIOKHBIX M TPOTHUBOPEUYUBBLIX TYTEW pPa3BUTHUS COBPEMEHHBIX HAyUYHBIX B3TJISIOB, UIEH,
TEOpHUH, KOHIEMIHNA, TUNoTe3 (0 CYIIHOCTH M TMPOMCXOXKIECHUHU KHU3HU, YeJOBEeKa) B XOJe
paboTHI C pa3IMYHBIMU UCTOYHUKAMU WH(POpPMAIINH;

- CIIOCOOHOCTh OPTaHHM30BBIBATH COTPYAHHUYECTBO €IUHOMBIIUICHHUKOB, B TOM YHCJE C
WCIIOIH30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

- CIIOCOOHOCTh TMOHMMATh MPUHIUIB YCTOMYUBOCTH U TMPOIYKTUBHOCTU >KUBON MPUPOJIBI,
MyTH €€ U3MEHEHUS TIO0J] BIUSHUEM aHTPOIMOTEeHHBIX ()aKTOPOB, CIIOCOOHOCTh K CUCTEMHOMY
aHAJIN3Y TJIOOABHBIX YKOJOTUYECKHUX MPOOJIEM, BOIIPOCOB COCTOSIHUSI OKPYKAIOIIEH Cpebl U
palMOHAIBHOTO UCTIOJIB30BAHUS IPUPOAHBIX PECYPCOB;

- yMeHHEe 000CHOBBIBATh MECTO M POJIh OMOJIOTUYECKHUX 3HAHUH B MPAKTHYECKOW JEATEITHHOCTH
JOJIeH, Pa3BUTUHM COBPEMEHHBIX TEXHOJIOTHM; OMPENENsITh JKUBBIE OOBEKTHI B MPHUPOIE;
MPOBOANTh HAOMIOACHHUA 3a DKOCHCTEMaMH C IIeNbl0 HMX ONHCAHUS U BBISBICHHS
€CTECTBEHHBIX U AaHTPOIIOTCHHBIX M3MEHEHMI; HaXOJWTh U aHATU3UPOBATH WH(OOPMAIUIO O
JKHBBIX 00BEKTAX;



CII0OCOOHOCTD MNPUMCHATH OMOJIOTHYECKHE M DKOJIOTHYECKHE 3HAHMS JJId  aHalIku3a
MPUKJIAJHBIX TPOOJIEM X035 HCTBEHHOH IEATEIbHOCTH;

CIIOCOOHOCTh K CAMOCTOSATENILHOMY IPOBEIECHHUIO MCCIEJOBAaHUM, TOCTAHOBKE €CTECTBEHHO-
HAay4YHOI'o JSKCIICPUMCHTA, HCIIO0JIb30BAHHIO I/IH(i)OpMaL[I/IOHHBIX TEXHOJIOT U AJIL pCIICHUSA
HAYYHBIX U TPO(ECCHOHANBHBIX 337ay;

CIOCOOHOCTh K OIIGHKE JSTHYECKUX AaCIEKTOB HEKOTOPBIX HCCIEeI0OBaHUN B 001acTu
OMOTEXHOJIOTUHU (KIOHUPOBAHUE, UCKYCCTBEHHOE OIUIO0TBOPEHHUE);

® npeoMemHupixX:

c(hOPMHUPOBAHHOCTh TPEJCTABICHUNA O POJIM MU MeCTe OMOJIOTMM B COBPEMEHHON HAy4yHOU
KapTHHE MUPa; IOHUMaHKUE POJIA OMOJIOTHU B (POPMUPOBAHUH KPYro30pa U (PyHKIIMOHAIBHOM
IPaMOTHOCTH JIJISl pEeUICHUs] MPAKTUYECKUX 3a]1ay;

BJIQICHUE OCHOBOIIOJIATalOIIMMM TMOHATUSAMHU U IPEACTABICHUSAMH O KUBOM IpPHUpOJE, €€
YPOBHEBOI OpraHm3aliil ¥ JBOJIOLUH;, YBEPEHHOE IMOJb30BAHHUE OHOJOTHYECKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, UCTIONB3YEMBIMHU MIPU OMOIOTUIECKUX
UCCIIEIOBAHMSIX JKUBBIX OOBEKTOB U SKOCHUCTEM: OIKCAHUEM, HU3MEPEHHEM, IPOBEICHUEM
HaOJII0ICHUH; BBISIBJICHUE U OIEHKA aHTPOIIOTEHHBIX U3MEHEHUH B MPUPO/IE;
chOpPMUPOBAHHOCTh YMEHHUIl OOBSCHATH pPE3ydbTaThl OHOJOTHYECKUX OSKCIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTHYECKUE 3a]a4u;

c(OPMHPOBAHHOCTH COOCTBEHHOH MO3UIMU 110 OTHOIIEHUIO K OMOJIOTHYECKO WH(pOpMaIny,
MOJTy4ae€MOM M3 Pa3HBIX UCTOYHUKOB, IJ100aTbHBIM 2KOJIOTMYECKUM MPOOJIeMaM U IMYTSAM HUX
pelIeHus.
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5 TEMATUYECKUM IJIAH

Buja yueOHoi#i padoThl: KOJIMYECTBO YaCOB
Oobsi3aTesbHast
Makcumanb- | ayauTOpHAasi yueOHas
HOE HArpy3ka
Copepxanue o0yyeHus Kon4ecTBO | Beero B T.4. Brieayautopuas
CaMOCTOSITeIbHAS
4acoB MPAKTHYECKHUX
. pabora
3aHATHI/
J1a00paTOpPHBIX
3aHATHH
Beenenue 1 1
Pa3znen 1 OCHOBBI HUTOJIOTHH 17 11 4 6
Tewma 1.1 Xumuueckas 5 3 2
OpraHu3alys KIeTKH
Tema 1.2 OOMeH BeIecTB 1 6 4 2 5
MIpEeBpAICHIE SHEPTUU B KIETKE
Tema 1.3 Ctpoenue n GpyHKIUN 5 4 9 9
KIJICTKU
Paznen 2 OcHoBBI 9 5 2 3
IMOPHOJIOTHH
Tema 2.1 ®opmbl pa3MHOKEHUS
OpraHU3MOB. 5 2 2
Jlenenue KIeTok
Tewma 2.2 OHTOreHe3 4 3 2 1
Pa3nea 3 OcHOBBI TeHeTHKH U 16 12 4 4
CeJIeKIMU
Tema 3.1 3akoHOMEPHOCTH 7 6 5 1
HacJIe0BaHMS TPU3HAKOB
Tema 3.2 3akOHOMEPHOCTH 6 4 5
U3MEHYUBOCTH 2
Tema 3.3 OCHOBEI CEJIEKIINU 1
pacTeHuM, )KUBOTHBIX U 3 2
MUKPOOPTraHU3MOB
Pa3nea 4 DBosoniuonHoe 4
yuenmue. [Iponcxoxnenue 13 7 2
YyeJIOBEKa
Tema 4.1 Teopus 3BomrOIUY.
JIBMoKyIIMe CUibl U IPUYMHBI 3 2 1
SBOJIIOLUN
Tema 4.2 Mukpo3BOJIIOLUS U 6 3 2 1
MaKpO3BOIIOLHUS.
Tewma 4.3 TlpoucxoxaeHue 4 5 2
yesoBeka. YenoBeueckue pachl.
Bcero 51 34 12 17

IIpomexyTounas arrecrauus B gopme Jugddepenyuposannozo 3auema
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6 COJIEP)KAHUE YYEBHOM JJUCHUILIAHBI
BBEJEHUE

BxomHoit KoOHTpOnb. MHCTPYKTHBHBIH 0030p coaep)kaHHs Y4eOHOH IUCHMIUIMHBI U
3HAaKOMCTBO OOYy4YaroIUXcs ¢ OCHOBHBIMH YCIOBUSIMH U TPEOOBAHUSAMHU K OCBOCHMIO NPOrPaMMBbI,
pa3paboTke MHIMBUAYATILHOTO IPOCKTA.

Cooeprcanue yuedbnozo mamepuana.

OOBeKT n3ydeHus OMOJIOTHU — >KKBask mpupoAa. OTINYUTENbHBIC TPU3HAKH KUBOU MTPUPOIBL:
YpOBHEBasi opraHusauus U 3Bosronys. OCHOBHBIE YPOBHH OpraHU3alluy XMBOW Npupozsl. Poib
OMOJIOTUYECKUX TEOpHUd, WAeH, Turore3 B (HOPMUPOBAHMM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUpa. MeTo bl TO3HAHUS )KUBOU IIPUPOLBIL.

Pa3zgen 1
OCHOBBI HUTOJIOT'YUA

Tema 1.1 Xumnueckasi OpraHnu3anusi KJIeTKH

Cooepircanue yueonozo mamepuana no meme 1.1.

Passutne 3HaHuii o kierke. Kierounas teopus. Ponp KIIETOYHOM TEOPUM B CTaHOBIICHHH
COBPEMEHHOM €CTECTBCHHOHAyYHOM KapTUHBI MuUpa. XUMHYECKMH COCTaB KIETKH. Poib
HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B KJIIETKE U OpraHU3Me YeIOBEKa.

JleMOHCTpPalMH: HYKJIIEUHOBBIE KMCIIOThI, CTPYKTYphI OEJIKOB, YTI€BObI, OCJIKH, KHUPHI.

CamocTosiTeIbHAsi padoTa: 3aM0JHUTD Ta0IHIy: « XMMUYECKHE BEIIECTBA KIETKIY.

Tema 1.2 O0MeH BellecTB U NpeBpallleHNe JHEPTUHN B KJIETKe

Cooeporcanue yueonozo mamepuana no meme 1.2.

OOMeH BellecTB W TpPEBpallleHWe SHEPTHMH B KJIETKE: IUJIACTHUYECKUA W SHEPreTUYECKHi
0OMeEH.

Crtpoenne u ¢yakiuun xpomocoM. JIHK — HocuTens HaciaencTBEHHOW WH(pOpMaIUU.
Permukarus IHK. I'en. ['enetndeckuii koa. buocunres Genka.

JleMOHCTpAalUM: CXEMbI IUIACTUYECKOTO M DHEPreTHYeCKOro OOMeHa, CTpOeHHe TeHa,
(dhoTocuHTE3.

IIpakTuyeckas padora Ne 1 Pemenue 3a1au no peanuszaiy reHETUYECKON nH(OpMaluu B
KJIETKE.

CamocTrosiTesibHAs padoTa: peUINTh 3a7aud MO pealu3alui TeHeTHYeckoil nHpopmanmu B
KJIETKE.

Tema 1.3 CTpoeHue 1 PyHKIUM KJIETKHU

Cooepitcanue yueonozo mamepuana no meme 1.3.

IIpokapuoTnueckue u 3ykapuoTuyeckue KieTku. OpraHonmisl KIeTKH. Bupycbl kak
HekJieTouHble (opMbl. boprba ¢ BUpycHbIMH 3a00JI€BaHUSIMH.

JleMOHCTpalUM: CTPOEHUS KIETOK PACTUTEIBLHOIO U dKUBOTHOTO IIPOUCXO0XKICHUS.

JleMOHCTpanuM: CTpPOEHUE BHPYCAa, XPOMOCOM, CTPOEHHUS KIETOK PpacCTUTEIbHOTO H
YKUBOTHOI'O IIPOUCXOXKIECHUS.

IMpakTuyeckas padora Ne2 CpaBHEHHE CTPOCHHS KIETOK PACTEHUN U )KUBOTHBIX.

CamocTosiTe1bHasi padoTa: 3amonHuTh Tadmuny «CTpoeHne M (YHKIMH OPraHOUIOB
KIJIETKI».

KonTtpoabnas padora Nel .
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Pasznen 2
OCHOBbI DOMBPHNOJIOI'HN

Tema 2.1 ®opmbl pa3MHOKeHHsI OPraHu3MoB. /lejieHne KJIeTOK

Cooepoicanue yueonozo mamepuana no meme 2.1.

Opranu3m — enuHoe uenoe. MHorooOpasue opraHu3sMoB. PasMHOXeHHE — BakHEHIIee
CBOMCTBO JKMBBIX Oopranu3MoB. [looBoe u Gecrionoe pasmHoxkeHne. MuTto3. Meito3. OOpazoBaHue
TMIOJIOBBIX KJIETOK M OILIOIOTBOPEHUE.

JeMoHcTpanumu: MHOrooOpasue OpraHu3MOB, CTagud I[polecca MHUTO03a, Meilo3a,
00pa3oBaHME MOJIOBBIX KIETOK, OIUIOIOTBOPEHUE Y paCTeHUH, OECII0I0€e pa3MHOKEHHE.

CamocrosiTesibHasE padora: coctaBUTh cxeMy «DOpMbI pPa3MHOXKEHHS OPraHu3MOBY.
3amonauTh TabmuIy «CpaBHHTEIbHAS XapaKTEPUCTHKA TPOIIECCOB MHUTO3a U MEH03a», PEIIUTh
LUTOJIOTUYECKHE 3a/1a9U

Tema 2.2. OuToreunes

Cooepircanue yueonozo mamepuana no meme 2.2.

WuauBuayanbHoe pa3BuTHE opraHuzMa (oHToreHes). I[lpuuuHbl HapylieHUN pa3BUTHS
opranu3moB. MHauBuayalbHOE pa3BUTHE 4eloBeKa. PenponyktuBHoe 310poBbe. I[lociencrBus
BIIMSIHMS QJIKOTOJIsI, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apObIIIa YEJIOBEKa.

JleMoHCcTpanuu cTainii SMOPUOHAIBHOIO PA3BUTHSL.

IIpakTnyeckas paGora Ne3. BoisiBieHue M onucaHue NPU3HAKOB CXOJCTBA 3apoOJbllIeit
YeJIOBEKA U IPYTUX IT03BOHOUYHBIX KaK JOKA3aTEJIbCTBA IBOJIIOLIMOHHOTO POJCTBA.

CamocrosiTesibHasE padora: MOAroTOBUTH cooOuieHus no teme «llocmeacTBust BAMSHUS
QJIKOT0JIs1, HUIKOTHHA, HADKOTUYECKUX BELIECTB HA PA3BUTHUE 3apO/bIIIa YETOBEKaY.

KonTtpoabnas paora Ne2.

Pa3zgen 3
OCHOBBI TEHETUKH U CEJEKLIUHU

Tema 3.1 3akoHOMepHOCTH HaC/IeJOBAHHUS IPU3HAKOB

Cooepicanue yueonozo mamepuana no meme 3.1.

I'eneTnka — Hayka O 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTH M W3MEHYMBOCTU OPraHU3MOB.
I'. MeHaenb — 0CHOBOMOJIOKHHUK T€HETHUKHU.

['eHeTnyeckass TEPMUHOJNOTMSI W CHMBOJIMKA. 3aKOHbl T€HETHUKH, YyCTaHOBIEHHbIE [
Mennenem. MoHorubpugHoe W JUTHOPUAHOE  CKpelIMBaHUE. XPOMOCOMHAas — TEOpHUs
HacJIeICTBEHHOCTU. B3aumoeicTeue reHoB. ['eHeTnka nomna. CEIIEHHOE ¢ MT0JIOM HacJIeJOBaHMeE.
3HaueHue TEHeTUKU MJIsi CeJIeKIMM W MeAulnMHbl. HacnencTBeHHble OO0JIE3HM 4YeNOBEKa, HUX
MPUYKHBI U TPODUTAKTHKA.

JemoncTpanum: cxembl «MoOHOrMOpHAHOE U JAUTMOPUIHOE CKPELIMBAHUSA», IMEPEKpecT
XpOMOCOM, CLEIJIEHHOE HAaCJIE0BaHNUE.

JlaGopaTopuas padora Nel. Pemmenne reneTndeckux 3aaad.

CamocrosiTesibHast padoTa: pelIeHne TeHETUYECKUX 3a/1a4.

Tema 3.2 3aK0HOMEPHOCTH U3MEHYMBOCTH
Cooepircanue yueonozo mamepuana no meme 3.2.

3aKOHOMepHOCTI/I HU3MCEHYHUBOCTH. HaCHeJICTBeHHaH NJIM TCHOTHUIIMYCCKAasas HU3MCHYHMBOCTD.
MOI[I/I(I)I/IKaI_II/IOHHaH, NI HCHACICACTBCHHAasA H3MCHYHUBOCTD. I'enetnka uyenmoBeka. I'eHeTuka u
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MCAUIIMHA. MaTepI/IaHLHBIe OCHOBBI HAaCJICACTBCHHOCTHM H HU3MCHYHUBOCTH. T'enetuka wu
SBOJIIOIIMOHHAs Teopusl. [ 'eHeTHKa MOMmysIsui.

JleMOHCTpalMK: MYTallW{, HACJIEACTBEHHBbIE OOJIE3HM YEJIOBEKAa, BIHMSHUE AaJKOTOJIM3MA,
HapKOMaHHMM, KypeHHsl Ha HAaCJIEeJCTBEHHOCTb.

JlaGopaTopuas padora Ne2. «M3yyeHrne U3MEHUYMBOCTH y 0COOEH 0THOTO BHJA (TOCTPOCHHE
BapHUaLMOHHOTO Psi/ia U BApHMALIMOHHON KPUBON)».

CamocrosiTesibHas padoTa: 3anoIHUTh Tadbuuny: «Buasl n3MEHUNBOCTHY

Tema 3.3 OcHOBBI celeKIMS PACTEHHI, })KUBOTHBIX H MUKPOOPTaHU3MOB

Cooepircanue yueonozo mamepuana no meme 3.3.

I'eneTrka — TeopeTuyeckas OCHOBA cesieKuuu. OJJOMaIlHUBaHUE )KUBOTHBIX U BbIpalllUBaHUE
KYJIbTYPHBIX DPACTCHMM — HadaJbHble OTanbl cenexkuuu. Ydenue H.M. BasunoBa o nenrtpax
MHOrooOpasusi M MPOUCXOXKIEHHUSI KyJIbTYpPHBIX pacTeHUH. OCHOBHBIE METOABI CEJIEKLIHU:
rudpuam3anuss M MCKYCCTBEHHBIM OTOOp. OCHOBHBIE JIOCTM)KEHUS COBPEMEHHOM CEJIEKIUU
KyJIbTYpHBIX pAacT€HUH, JOMAllHUX >KMBOTHBIX M MMKpPOOPraHM3MOB. buorexnosorus, ee
JOCTUKEHUSI W TEpPCHEKTUBbI pPa3BUTUSA. OTHUUECKHUE AaclEeKThl HEKOTOPHIX JOCTHMKEHUH B
o6uorexnonoruu. 'MO. KinonupoBaHue >xMBOTHBIX (IIpOOJIEMBl KJIIOHUPOBAHMS YEJIOBEKA).

JleMOHCTpalUK: UEHTPHl MHOTO00pa3Wsi M TMPOUCXOKICHUS KYIbTYpHBIX PAcCTEHUH W
JIOMAIlIHUX XKUBOTHBIX, THOpUIM3aIMs, UCKYCCTBEHHBIH 0TOOP.

CamocrosiTesibHasg padora: oTBeTUTHh Ha Bompoc «I'MO — nocTuKeHMs CeNeKIMU: 3a WU
IIPOTHBY MPOCMOTPEB MPE3ECHTALINIO

KonTtpouabnas padora Ne3.

Pa3zpen 4
9BOJJIOLIMOHHOE YYUEHMUE. [IPOUCXOXJIEHUE YEJTOBEKA

Tema 4.1 Teopus 3BosoNUN. [IBHKYIIIME CUIbI M IPUYUHBI IBOJTIOLNH

Cooepotcanue yueonozo mamepuana no meme 4.1.

I'unore3bpl MPOUCXOXKACHUS JKU3HU. VICTOpHsS SBONIONMOHHBIX HAeH. 3HadeHue paldoT
K.JInnnes, ydennsa X.b.Jlamapka, sBomronvonHoi Tteopun Y.J[apBuHa. Posib 3BONIOIMOHHON
TEOpUH B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTHHBI MHUpa. /[BrKyliue cuibl U
MIPUYMHBI YBOJIIOINH, X BIUSHUE HAa TeHOo(OH momymsaunu. MHoroobpasue Mupa Ha 3emiie U ero
OpraHu3arys.

JleMOHCTpAaIUK: DBOJIOIMOHHOE IPEBO PACTCHUHN M JKUBOTHBIX.

CaMocTosiTe1bHasi padoTa: 3anojJHUTh TabnuIy «Bkiaa yd4eHbIX B pa3BUTHE OMOJIOTHU U
HBOJIIOIMOHHON TEOPHH»; UCTIONB3Ys PA3IMYHbIEC INTepaTypPHbIE HCTOYHUKH U pecypchl MHTepHeTa
NPUBECTH TPUMEPHl pa3IUYHBIX BHJIOB OOpHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOIO U
HCKYCCTBEHHOT0 0TOOpA.

Tema 4.2 MuKpPO3BOJIIOLUS U MAKPOIBOJIIOLUS

Cooepircanue yueonozo mamepuana no meme 4.2.

MuxkposBomtonus. [lonynsanus - cTpyKTypHas €JuHULAa BUJA, €IMHULA 3BOIOLMU. Bua, ero
Kputepud. BupoobOpazoBanue. MakposBomtonus.  buonorumueckuit  mporpecc,  perpecc.
Hanpasnenuss osBomouMu: uWAMOANanTanuu, apomopdosbl, jaereHepauus. JlokazarenbcTBa
SBOJTIOLIHH.

JleMOHCTpaMuU: KPUTEPUU BUJIA, CTPYKTYpa HOIMYJISIUH.

JlabopaTopnasi padota Ne3. [ 1aBHBIC HAIIPABIICHUS YBOJIOIINH.

CamocTosiTeibHasi pabora: HaliTM mnpuMepsl TeorpauyYeckoro M  3KOJOTMYECKOTrO
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BUZ000pa3oBaHusl; 3amoNHUTh Tabmuiy «Kputepun Buia», 3alOJIHUTH  TaOJUILY:
«CpaBHUTENbHAS XapaKTEPUCTUKA MUKPOABOIIOLUH U MAKPOIBOTIOLIUI)

Tema 4.3 IIpoucxo:xaenue yeaoBeka. UejioBeueckue pacol

Cooepoicanue yueonozo mamepuana no meme 4.3.

CoBpeMeHHbIE TUIIOTE3bI IIPOUCXOXKICHUS YEJI0BEKA. DBOJIIOLMS NpUMaToB. Jloka3arenbcTBa
POJCTBA YEJIOBEKA C MJIEKOMUTAIOLUIMMHU )KUBOTHBIMU. DTallbl 3BOJIIOLIMN YEJIOBEKa.

JdeMoHcTpanum:

- WITIOCTPaTUBHBIN MaTepuan «HanpapieHue 3BOIIOLMH YeIOBEKay,

- YepThI CXO/ICTBA U Pa3JINYMs YEIOBEKA U KUBOTHBIX (IIPUMEPHI aTaBU3MOB, PYAHMEHTOB);

- 4YepThl CXOJICTBA YEJIOBEKA U IIPUMATOB.

- IPOUCXOKJCHHUE YEIIOBEKA.

CaMocTosiTe1bHAasi paboTa: TOATOTOBUTH COOOIIEHMS Ha TeMbl «JlokaszaresnbcTBa
KUBOTHOTO TIPOMCXOKJICHUS UEJIOBEKa»; «ABCTpaJIONUTEK», «YenoBek ymenbli», «YenoBek
npsMoxoaaumity, «Heanaepranen», «KpomaHboHEI.

KonTtpoabnas pabora Ned.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4€HOMH 1€ TeIbHOCTH
00y4eHust o0yyaomuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)
BBenenue O3HakoMJIeHHE C OWOJIOTMYECKMMH CHCTEMaMH pPa3HOTO  YpPOBHS:

KJICTKOW, OpraHu3MOM, MONYJSAIHEH, HSKOCHCTeMOM, Ouocdepoil.
Omnpenenenue ponu Ouonmoruu B (OPMHUPOBAHUU  COBPEMEHHOMU
€CTECTBEHHOHAYyYHOW KapTHHbBI MHpa U NPAKTUYECKON AESITeTbHOCTU
moaeit. OOydeHue COONMIONEHUIO TMPaBWI TOBEIACHHUS B MPUPOJE,
OCpe)KHOMY OTHONIICHUIO K OHOJIOTHYECKUM OOBeKTaM (pacTeHHsIM |
KUBOTHBIM, M UX COOOIIECTBAM) U IX OXPAHE

Pa3nen 1 OcHOBBI HUTOJIOTHH

Tema 1.1
XuMuueckas
OpraHu3alys KIECTKU

YMmenue MMPpOBOAUTL CPABHCHUC XHUMHYSCKOMN OpraHu3alyu KHUBbIX U
HEXUBBLIX OOBEKTOB. HOHy‘ICHI/Ie MpeaACTaBJICHUA O POJIX OPraHUYCCKUX U
HCOPraHNMYCCKUX BCIICCTB B KJICTKC.

Tema 1.2 O06MmeH
BEIIECTB U
MIPEeBPAIICHHE
JHEPTUU B KICTKE

YMeHue CTPOUTh CXEMbl 3HEPreTHYecKoro oOMeHa U OuocuHTe3a Oenka.
[Tomyyenue npeacTaBieHUs O IPOCTPAHCTBEHHOU CTPYKType Oelka,
monekyn JJHK u PHK

Tema 1.3 Ctpoenue u
(GYHKINU KIETKA

N3ydenue cTpoeHus KIETOK SyKapuoT, CTPOCHUSI U MHOT000Opasusi KIIETOK
pacTeHui 1 )KUBOTHBIX C IIOMOIIBIO MUKpoTIpenapaTroB. Habmonenne
KJIETOK PACTEHUH U )KUBOTHBIX 110JI MUKPOCKOIIOM Ha TOTOBBIX
MHUKpoIpenaparax, ux onucanue. [Ipurorosienue u onucanue
MHUKPOIIpENnapaToB KIETOK pacTeHuil. CpaBHEHUE CTPOEHUS KIETOK
pacTeHui 1 )KUBOTHBIX IO FTOTOBBIM MUKpOINpenapaTam

Paznesn 2 OcCHOBBI SMOPHOJIOTHHI

Tema 2.1 ®opmsl
Pa3MHOXKEHHUS
OpPraHHU3MOB.
Jlenenue KiaeTok

OBnazneHne 3HaHUSIMHU O Pa3MHOKEHNHU KaK O Ba)KHEHUILIEM CBOWCTBE
JKUBBIX OPIraHU3MOB. Y MEHHE CAMOCTOSITEIBHO HAXOAUTh OTINYHS
MHUTO3a OT MEH03a, ONPEAENA IBOIIONUOHHYIO POJIb 3TUX BUJIOB JCIICHUS
kJIeTKd. O3HaKOMJIEHHE C KJIETOYHON TEOpUell CTPOEHUS OpraHU3MOB.
YMeHHE caMOCTOSTENBHO UCKATh JOKA3aTeIbCTBA TOTO, YTO KIIETKA —
3JIeMEHTapHasl )KUBasi CUCTEMA U OCHOBHAsl CTPYKTYPHO-(QYHKIIMOHAIbHAS
€IMHULA BCEX JKUBBIX OPraHU3MOB

Tema 2.2 OHTOrEHE3

O3HaKOMJIEHHE C OCHOBHBIMM CTaJAMSIMH OHTOTEHE3a HA IIPUMEPE
pa3BUTHS TO3BOHOYHBIX JKUBOTHBIX. Y MEHHE XapaKTEpPU30BaTh CTAIUU
OCTAMOPHOHAIBHOTO PAa3BUTHA Ha NpUMepe denoBeka. O3HaKOMIICHHE C
MpUYMHAMU HapyIIeHU! B pa3BUTHH OPraHU3MOB.

Pa3Butue ymeHus npaBuibHO (GOPMHUPOBATH I0KA3aTENbHYIO 6a3y
9BOJIFOIIMOHHOTO Pa3BUTHS KUBOTHOTO MUpa

Pa3nea 3 OcHOBEBI TeHETHKH U CeJIEeKIIHH

Tema 3.1 O3HakomieHHE C  3aKOHOMEpPHOCTSIMM  HACJIEICTBEHHOCTH U
3aKOHOMEPHOCTHU H3MCHYHUBOCTHU OpraHU3MOB. N3yuenue 3aKOHOB TCHCETHKH,
HacJIeI0BaHUs yctaHoBieHHbIe ['. MeneneM. YMeHue pemarh TeHeTHUYECKUE 3a/1a9d Ha
MIPU3HAKOB MOHOTHOPUAHOE U TUTHOPUIHOE CKPEIUBAHUE.

Tema 3.2 O3HaKOMJIEHHE C HACJIEACTBEHHON M HEHACIEACTBEHHON N3MEHYNBOCTEIO
3aKOHOMEPHOCTHU U ee OMONOTHYECKOW pOJIbI0 B IBOJIOLUU >KUBOTO Mupa. [lomydenwue
N3MCHYNBOCTU Hpe)ICTaBJ'IeHI/ISI O CBA3U TCEHCTUKU U MCIUIUHBI. OSH&KOMJ’ICHI/IG C

0oJIe3HIMU YCJI0OBCKa, ux MNpUIruHaMn nu
I/IsyquHe BJIMAHUA  AJIKOI'OJIM3Ma, HAPKOMAaHHU,
HaCJICICTBCHHOCTD Ha BUJACOMATCpUAJIC. Amnanuz

HACJIEICTBEHHBIMU
poUIaKTUKOM.
KYpeHHMs]  Ha
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(heHOTUTINYECKON N3MEHYMBOCTH. BBISIBIICHIE MyTareHOB B OKPY KaloIIeH
CpCAc U KOCBCHHAA OLICHKA BOSMOXXHOTI'O UX BJIWSIHHA HAa OPraHU3M

Tema 3.3 OcHOBEI
CEJICKLIUs pACTEHUH,
JKMBOTHBIX U
MHUKPOOPTaHU3MOB

IlonydyeHne npencTaBieHHss O NEHETHMKE KaK O TEOPETUYECKOM OCHOBE
cenekuuy. Pa3Butue MeranpeaMETHBIX YMEHUM B IPOLECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOrooOpasusi M MPOMCXOXKAEHUS KYJIbTYPHBIX
pacTeHUl M JOMAaIHUX J>KUBOTHBIX, OTKpbITHIX H. . BaBuioBbIM.
N3yuenne MeTo0B rMOpUIM3aLMM U MCKYCCTBEHHOTO OTOOpa. YMeHue
pa3buparbcs B OTHYECKMX AaCIEKTaX HEKOTOPBIX JIOCTMIKEHUH B
OMOTEXHOJIOTMHU: KIOHUPOBAHUY KUBOTHBIX U Mpo0sieMaxX KIOHHUPOBAHUSA
yenoBeka. O3HAKOMJIEHHE C OCHOBHBIMHU JIOCTHIKEHUSMU COBPEMEHHOMU
CCJICKIIMM  KYJBTYPHBIX  PAacT€HUHM, JOMAlIHMX  JKUBOTHBIX U
MHKPOOPTraHU3MOB

Pasznea 4 IBosonnonnoe yuenue. [lpoucxoxaenne yejaoBeka

Tema 4.1 Teopus
DBOJIOLMH.
JIBHoKyIIM€ CUIIBI U
MPUYMHBI SBOJIIOIIUU

AHanu3 M OLEHKAa pa3IUYHbIX TUIOTE3 IPOUCXOXKICHUS IKU3HU.
[Tonyyenue mnpencTaBieHUss 00 YCIOKHEHHM S>KHUBBIX OpPraHU3MOB Ha
3emsie B IPOLECCE HBOJIOLMU. YMEHHE 3KCIEPUMEHTAIBHBIM ITyTEM
BBISIBJIATh Q/IalITUBHBbIE OCOOEHHOCTH OPraHU3MOB, UX OTHOCHTENbHBIN
xapakrep. O3HaKOMJIEHHE C HEKOTOPHIMH IPEACTABUTEISIMU PEIKUX U
HCYE3al0UIMX BHUJIOB PAacTeHMH M >KMBOTHBIX. IIpoBenenue omnmcanus
ocobeii omHOro BHIAa 1O MOP(HOIOTUIECKOMY KPHUTEPHIO TpH
BBITIIOJTHEHUH 1abopaTopHOii paboThI. BrisiBnenue 4yepT
MPHUCIIOCOOJICHHOCTH OPTaHM3MOB K pa3HbIM cpelaM oOuTaHus (BOIHOM,
HA3€MHO-BO3AYIIHON, TOYBEHHOM).

Tema 4.2 O3HakoMJIEHHE C KOHLIENLUEN BUJA, €€ KPUTEPHUSIMH, OJ00P MPUMEPOB

MHUKpPO3BOIIONHMS U TOrO, YTO MONYJSALUA — CTPYKTypHas €IMHHULA BHJA U SBOJIIOLUU.

MaKpO3BOJIIOLHS. O3HakOoMJIeHME C  JBHKYLUIMMHCS  CHWJIaMM  JBOJIIOLIMM U €€
JI0Ka3aTelbCTBaMHU. YCBOEHHE TOrO, YTO OCHOBHBIMU HAIPaBICHUSIMHU
ABOJIIOLIMOHHOTO TIporpecca SBJSIOTCS OHOJOTHYECKUH Tporpecc M
OHMOJIOTHYECKHI perpecc.

Tema 4.3 AHanu3 M OLIEHKAa DPA3JIMYHBIX TUIOTE3 O IPOUCXOXKIECHUU YEJIOBEKa.

IIpoucxoxnenue PazButue yMmeHUs CTpOMTH Jl0Ka3aTeIbHYI0 0a3y IO CPaBHUTEIbHOM

YeJioBeKa. XapaKTepUCTHKE 4YeJOBeKa W MPUMATOB, JOKa3blBasg MX POJCTBO.

YenoBeueckue pachl.

BrIsiBII€HHE 3TAllOB SBOIIOLMH YEIOBEKa. Y MEHHE JOKa3hIBaTh PaBCHCTBO
YCIIOBCYCCKUX  pac Ha  OCHOBAaHHH HX poactBa U CANHCTBA
MIPOUCXOKIACHUS. PazButue TOJICPAHTHOCTH, KPHUTHKA pacu3Ma BO BCEX
€T0 MPOABJIICHUAX
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8 TEMbI HHINBUY AJIBHBIX ITPOEKTOB

B xonme m3ydenwsi mporpammbl 001meoOpa3oBaTeIbHON y4eOHON AMCHMILIMHBL «bromorus»

oOyuaroluecss MOT'yT BbIOpaTh OJHY M3 MPEIJIOKEHHBIX TeM IS pa3paboTKU MHAMBHIYaTbHOTO
IIPOEKTA WM MPEAJIOKUTH COOCTBEHHYIO TEMY.

1.

2.

ok~

© oo~

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

CoBpeMeHHbIE MPEeICTaBICHHUS O 3apOKICHUM XKHU3HU. PaccMOTpeHue M OleHKa Pa3IMYHBIX
TUIIOTE3 TPOUCXOKICHHUS.

CoBpeMeHHbI 3Tall pa3BUTHUS yeraoBeuecTBa. YenoBedeckue pacsbl. OMacHOCTh pacu3Ma.
BozzeiictBue 4yenoBeka Ha MNpPUPOAY HA PaA3IMYHBIX dTalax pa3BUTHS YEJIOBEUECKOIrO
oOmiecTBa.

Bnusinue okpy:xaromieit cpeibl ¥ ee 3arps3HeHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypenus, ynorpeOiieHus: alKorojisi ¥ HAPKOTUKOB POAUTEISIMU Ha SMOPHUOHAIBHOE
pa3BuTHE peOeHKA.

Burtamunsbl, pepMeHThI, TOPMOHBI U UX POJb B opranu3zMe. Hapymienus npu ux HeAOCTaTKe U
U30BITKE.

Bpenanble u nmone3Hbie MyTaluu.

MeToapl TeHETHYECKUX MCCIICIOBAHUM YeIOBEKa.

N3ydenue nmpu3Haka HACJIEJOBaHUS B MOEH CEMbe, UCIOIIB3YS T€HEeaTOrHYeCKH METO.

I'. Menaenp 1 ero BKJIaA B pa3BUTHE T€HETUKHU.

I'enetuka u yenosex.

['eneTnka: coBpeMeHHBIN OAXOI.

buonoruueckoe opyxue u OHOTEPPOPU3M.

buomnorust B ;kM3HU KaXK0TO.

buonorus B npodeccusix.

buonuka. TexHUUYECKHii B3IJISIL HA )KUBYIO IPUPOLY.

buoputmbl Bokpyr Hac.

BuopuT™MbI — BHYTpEHHHE Yachl YE€TIOBEKA.

Bererapuanctso: "3a" u "nmpotus".

AHanM3 MOIX0/I0B K COCTABJICHHIO MPE3CHTAIMI M0 OWOJIOTHU HA MMPUMEPE OJTHOU U3 TeM (110
BbIOOpY 0Oyuarorerocs)
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9 YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
IMPOI'PAMMBbI YYEBHOU JUCHUITJINHBI

OcBoeHnue mporpaMMbl yueOHOM auCHUIUIMHBL «buonorus» TpedyeT Hamuuus y4eGHOTro
KaOMHeTa €CTEeCTBEHHOHAYYHBIX JUCIUTIINH

[Tomemenne xabunera ynoBieTBopsieT TpeOoBaHuAM CaHUTAPHO-IIHIEMHOIOIMYECKIX
npaBui 1 HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaimeHo 000pyI0BaHUEM:

- IIOCaJOYHBIE MECTA IO KOJMUYECTBY 00YJarOIIUXCS;

- pabouee MeCTO MpenoiaBaTens;

- MYyJIbTUMEIHUIHOE 000pYyI0BaHHUE.

B coctaB yueGHO-METOIMYECKOTO U MaTepUalbHO-TEXHUYECKOTO 00ECIeUeHHs] MpOorpamMMbl
y4eOHOU JUCIUIUTUHBI « BUOJIOTHS» BXOJIAT:

- KOMILIEKT y4eOHO-HATJISIHBIX TOCOOHI (TabIHII, IJIaKaToOB);

- [acmopT KabuHeTa,

- OubnmoTeuHbIN HOHT.

B Oubnmoreunsiii ¢GoHA BXOAAT y4YEOHUKH, Y4EOHO-METOAMYECKass JTOKyMEHTAlus,
o0ecrneunBaroIIe 0OCBOCHHUE yYeOHOro MaTepuana.

B nponecce ocBoeHus mnporpammbl yuyeOHOM IuCHUIUIMHBL «buosorus» obyuatromuecs
UMEIOT JIOCTYyNl K DJEKTPOHHBIM Yy4eOHBIM MaTepuaiaM Ha o00pa3oBaTelIbHOM IMOpTaie
YHUBEPCUTETA U B CBOOOIHOM JlocTyne B MIHTepHeTe.

[lepeuens yueOHbIX U3naHui, IHTEpHET-pECYpCOB, JOMOIHUTEIBHON JIUTEPATYPbI

OCHOBHBIE HCTOYHHKH
1. Bunbrayk, O. A. Buonorus [DaekrpoHHslid pecype]: yuebd. mocodue / O. A. Buibrayk. —
MarunuTtoropck: Maruutoropck. roc. Tex. yu-T um. I'. . Hocoga, 2015. — 113 c. — Pexxum nocryma:
http://192.168.20.34/marcweb2/MObjects.asp
2. Bunbrayk, O. A. OCHOBBI AMOpHOJIOTHH [DIIEKTPOHHBIN pecypc|: y4eOHO-METOANIECKOe
nocobue / O. A. Bunbrayk. — Maruuroropck: MI'TVY, 2016. — 1 snektpon. ont. auck (CD-ROM). —
Pesxxum moctyna: http://192.168.20.6/marcweb2/MObjects.asp

JlonoJIHUTeIbHbIE HCTOYHUKHU

1. Bumbrayk, O. A. OCHOBBI HHMTOJOTHH [DJEKTPOHHBIA pecypc]: ydeOHoe mocobue /
O. A. Bunerayk. — Maruutoropck: MI'TVY, 2015. — 1 anekrpon. ont. auck (CD-ROM). — Pexxum
nocryma: http://192.168.20.6/marcweb2/MObjects.asp

2. Wsanwumies, B. B. OcHoBbI reHeTHkH [DneKTpoHHbBIN pecypc]: yueOnuk / B. B. MBanures.
— M. : PHUOP : HHODPA-M, 2017. — 207 <c. — Pexum pgocryna:
http://znanium.com/catalog.php?bookinfo=557529

3. buonorus: MeTroauYecKkue yKazaHUs MO BBITOJHEHMIO MPAKTUYECKHX M Ja00paTOPHBIX
paboT sl CTYAEHTOB BCEX CIelHanbHOCTe TexHudeckoro mpoduias / O. A. Bumberayk. —
Marnuroropck: M3n-so Marauroropck. roc. Texs. yu-ta uM. I'.11. Hocoga, 2014. — 36 c.

HNurepHeT-pecypcsl
1. www. sbio. Info (Bcst 6uomorusi. CoBpemeHHast OMOJIOTHsI, CTaThbH, HOBOCTH, OMOIHOTEKA).
2. www. biology. ru (Buonorus B OTkpeiToM Koiuiemke). CalT COOEPKUT AIEKTPOHHBINA
y4eOHUK 110 OMOJIOTUH BKJTFOUAIOIIUI BCE pa3/ieiibl).
3. Virtulab.net, biologiya.html (BupTyanbHbie npakTHUeCcKHE paObOTHI IO OHOIOTHH
4. interneturok.ru : o6pa3oBateabHBIN BHICOMOpTAN A5 00yJaromuxcs ¢ 1-mo 11 kimace

JluTeparypa AJis npenojaaBaresei
1. EcekoB E.K. DBomtornus BeenenHol u sxu3Hu [ DNeKTPOHHBIN pecype]: yueOHoe mocooue /
EXK. EcbkoB. - M.: HHUI[ HNHDPA-M, 2015. - 416 c.- Pexum gocryma:
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http://192.168.20.34/marcweb2/MObjects.asp
http://192.168.20.6/marcweb2/MObjects.asp
http://192.168.20.6/marcweb2/MObjects.asp
http://znanium.com/catalog.php?bookinfo=557529

http://znanium.com/bookread.php?book=439750. - 3aru. ¢ skpana.- ISBN 978-5-16-009419-9

2. Koncrantunos B.M., Pe3anoB A.I'., ®danmeeBa E.O. buonorus mns mnpodeccuii u
CMEUUANTBHOCTEH TEXHMYECKOTO M eCTECTBEHHOHAy4yHOro mnpodmuieil: Y4yeOHUK A CTYI.
yapexaeHuid cpen. npod. oopazosanus / nmox pea. B.M.KoncrantunoBa. — 3-¢ usn., nepepad. u
mon. — M. : Akagemus, 2016. — 336 c.

3. O6 obOpazoanuu B Poccuiickoit @enepanuu: deaep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. ®enepanbubix 3aKk0HOB OT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 No 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, or
03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-
@3, ¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 No 145-@3, B pen. Ot 03.07.2016,
c u3Mm. ot 19.12.2016.)

4. Tlucemo J[lemaprameHTa TrocyAapCTBEHHOW NOJUTHKU B cdepe MOATOTOBKH pabounx
kanpoB u JAI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «PekoMeHgauu o opraHu3aiu
MOJIy4YEHHUsI CpeliHero o0Imiero o0pa3oBaHUsS B Ipeleinax OCBOCHHUS OO0pa30BaTeIbHBIX MPOrpaMm
cpenHero npodeccuoHAIBHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHHS C Y4ETOM
TpeOoBaHul (enepalbHbIX TOCYJAapCTBEHHBIX OOPa30BAaTENIbHBIX CTAHAAPTOB U TMOTy4aeMoOu
npo¢eCCur WM CIIeNUAIBHOCTH CPEHETo MpodeccHoHaIbHOTr0 00pa3oBaHuUs .

5. Ilpukaz MunucrepctBa obpazoBanusi u Hayku P® or 31 mexabps 2015 r. N1578 "O
BHECEHUU H3MEHEHUHN B (pelepajbHbIl rocyqapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPT CPETHETO
obmiero o0pazoBaHusl, YTBEpXKICHHBI mpuka3oM MuHuCTepcTBa 00Opa3oBaHUs U HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

6. IIpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 «O6 ytBepxaeHuu QenepaibHOro
rocyAapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAAPTa CPEAHETO (TIOTHOTO) O0IIEro 00pa3oBaHUS».

7. Ilpuxaz MunobOpnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmenenuii B [Ipukas
MunucrepcTBa oOpazoBaHusi u Hayku Poccuiickoit ®@enmepanmu ot 17.05.2012 Ne 413 “O6
yTIBEpkACHUU (eAepabHOIO TOCYAApCTBEHHOrO0 00pa30BaTENBbHOTO CTaHAapTa CpPEIHEro
(oTHOT0) 001IETO 00pa30BaHUS ).

8. IlpumepHass ocHOBHas oOpa3oBaTeibHas IporpamMma CpeaHero oomero oo6pazoBaHus,
0/I00peHHast pemieHneM (denepaibHOro y4eOHO-METOIUYECKOr0 OOBEIUHEHUS TI0 OO0IIeMy
oOpa3zoBanuio (mpoTokou ot 28 utoHsa 2016 r. Ne 2/16-3).

9. Ilyxansckuii B.A. Beenenue B reHetuxy: YuebHoe mocodue / B.A. Ilyxanbckuii. - M.:

HUIL HNHOPA-M, 2014. - 224 C.- Pexum JIOCTyma:
http://znanium.com/bookread?2.php?book=419161.- 3arx. ¢ skpana. - ISBN 978-5-16-009026-
10. @enepanbHblii 3akoH 0T 29.12.2012 Ne273-®3 «OO6 o6pa3oBaHuH B

Poccuiickoit ®enepanum»
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bI OBYUYEHMUSA

1. AKTUBHBIE U MHTEPAKTUBHBIE METOJIbl MCIIOJIb3YIOTCS MPU IPOBEAECHUN TEOPETUUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Paznen

HpI/IMeHHeMHe AKTHUBHBIC U
HHTCPAKTUBHBIC MCTO/IbI

Kpatkas xapakrepuctuka

Pa3gea 1. OcHOBBI HUTOJIOT UM

Beenenue. buosorus
Kak Hayka. MeTosl
HAay4YHOTO MMO3HAHUS.

MosroBoii mTypM «3Ha4YeHUE
OMOJIOTUHU B COBPEMEHHOM MUPE
HayK»

Kaxnmas rpymnma oOy4aromuxcs JT0DKHA
pelIuTh OJHY MPOOJIEeMY, OCHOBBIBASICH
Ha 3HAaHUU TEOPETUYECKOTO MaTepualia u

IIPENII0JIOKEHUH, BBIJIBUTAEMBIX
YJIEHaMU TPYIIIbI
Tena 1.1, KonnexktuBHast MbICTUTENbHAS Kaxnas rpymma u3yJaer u
X MU eCKas NeSITeNIbHOCTD (paboTa B XapaKTepU3yeT OJHO U3 IPEIOKEHHBIX
opranmzaws MUKpOTpyImnax) «XuMuyeckas BEIIECTB, BXOJAILIMX B COCTAaB KIIETKH,
OpraHu3aLus KIETKI» 3armoJHssL TaOJHILy.
KIIETKU
Tema 1.2. OOMmeH KomnektuBHass  MbIciuTelbHas | Perienne OMOJIOrMYecKnx 3a1ay
BELIECTB U JESITENIbHOCTD (pabora B
IIpEBpALCHUE MUKpOTPYIIIIaX)
SHEPTUU B KIETKE
Tema 1.3. Ctpoenue | Jlekus - BU3yanu3anus | CBa3HOE, pasBepHyTOE
(YHKIIUH KJIETKH «CTpoeHue KIETKU» KOMMEHTHUPOBAHUE IIpenoiaBaresieM
HOJrOTOBJIEHHBIX HATJISTHBIX
MaTepuasos, MIOJIHOCTBIO
PacKpbIBAIOIIUX TEMY JaHHOW JIEKIUH.
Pa3pabotka Ipe3eHTalnun CBOETO
NHauBuayanbHbld MUHHU-TIPOEKT | HHAUBUAYAIbHOTO IIPOEKTa 1o

«CTpoeHUe KIETKN

MPEAJIOKEHHOMY TIIaHy

Tewma 1.3. Ctpoenue
(GYHKINU KIETKU

JlaGopartopHnast pabota

KonnekTuBHass  MbICIUTENbHAs
JeSITENIbHOCTD (pabora B
MUKpOTpyImax).

Kaxnass MUKpOTpyIIa BeIIOJHSIET
HCCIICIOBAaHNUE BUJOB KJIETOK U JeJaceT UxX
CpaBHUTENBHBIN aHan3. KoHeuHas 1enb
- BBISBUTH OTJIMYNTENLHEIE OCOOEHHOCTH
KJIETOK MTPOKAPUOTUYECKUX U
J3YKAPUOTUYECKUX OPTaHU3MOB, KIETOK
PaCTUTENBHBIX W )KUBOTHBIX OPraHU3MOB

Paspnen 2. OcHOBBI SMOPHOJIOTHH

Tema 2.1. ®opmbl
Pa3MHOKEHHUS
OpraHU3MOB
JleneHue KIeTOK

[TpobGnemHuas nexius

KonnekTuBHass ~ MbICIUTENbHAs
JeSITENIbHOCTD (pabora B
MUKpOTPYIIIaX)

[Ipo6nema: KakoBbl MIIOCHI U MHUHYCHI
6€ecrooro pa3sMHOXKEHUS?

Pa6ora co cxemoit

Pabora co cxemMaMu MHUTO3a, CTYACHTHI
BBICTPanBarOT IIPaBUJIbHBIN X0
MHUTOTHYECKOTO JICJIEHUS KIIETOK.
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Tema 2.2. O"TOorenes

Jlexuus — Bu3yanuzamus
«OHTOrenes»

Casa3Hoe, pa3BepHyTOE
KOMMCHTHUPOBAHUC nmpernoaaBaTciicM
MOJIFOTOBJICHHBIX HaTJISTHBIX
MaTepuaios, IIOJIHOCTBIO

PaCKphIBAIOIIUX TEMY HaHHOﬁ JICKIIHUH.

Pa3zngen 3 OCHOBBI FTeHEeTHKHU U CeJIeKINU

Tema
3.1.3akoHOMEpHOCTH
HacJle10BaHUs
MIPU3HAKOB

KoynekTrBHasE ~ MBICIUTENIbHAS
JeSITeTbHOCTD (pabota B
MHUKPOTPYIITIax)

Pernrenne OMOIOrHYECKHUX 3aJga4

Tema 3.3. OCHOBEI
CEJIEKLIUH PACTEHUH,

Cemunap «Cenekius pacTeHUi
Y KUBOTHBIX»

1.IToaroToBka Kk ceMuHapy
2. OGcyXKIeHHe BOIIPOCOB CEMUHApA

YKUBOTHBIX U 3. Ananus pe3yJIbTaToOB
MUKpPOOPIaHHU3MOB WCCIICI0BATEILCKON PabOTHI CTYACHTOB
Paspnen 4 DBosronnonHoe yuenue. Ilpoucxoxaenne 4ejoBeKa
Tema 4.1. Teopust | Jlekus — Buzyanuzanus Cesi3Hoe, pa3BepHyTOE
SBOJTIOIIHH. «/IBrKyIIMe CUIIBI SBOIOIUNY | KOMMEHTHPOBAHUE IpernoaaBarenemM
JIBUoKyIIMe CUiIbl U HOJIFOTOBJIEHHBIX HaTJISITHBIX
MIPUYUHBI SBOJIIOINH MaTepuaiosB, MIOJIHOCTBIO
PacKpbIBAIOIIMX TEMY JIaHHOM JIEKLIUU.
Tewma 4.2. KonnexktuBnas  mbicnutenbHas | Kaxnas rpymmna u3yJaer u
MuKkpo3BOIIOLUS U | AEATEILHOCTD (pabora B | XapakTepusyeT XH3Hb U JI€ATEIbHOCTh
MaKpO3BOJIIOIHUS MUKPOTPYIITIaX ) OJIHOTO W3 YUYEHOTrO, 3allOJIHSSI TaOIuIly
«Bxian YYECHBIX B pasBuUTHE
AHanu3 KOHKPETHBIX SBOJIIOIIIOHHOM TEOPUM»
CcUTyanun PemreHne KOHKPETHBIX CUTYALMIA:
-Illouemy Oenbiii u Oypelii MeaBeab
ABJIIOTCS CAMOCTOSITEIbHBIMU BUAAMU?
- Kak xuBotHeie CeBepa u IOra
MPUCTIOCOOMIHCH K YCIIOBUSIM
IIPOKUBAHUA?
- Kak pacrenus CeBepa UM IOra
PUCIOCOOMIIHUCH K MecTy 0OuTaHus?
Tewma 4.6. Cemunap (koH(pepeHIHs) CryaeHTsI BBICTYNAIOT C JOKJIaIaMH,
[Ipoucxoxnenue «[IpoucxoxaeHue yenoBeKkar» KOTOpBIE 3/1€Ch KeE U 00CYKIAI0TCs
4eJI0BEKA. PedepupoBanue BCEMH YYaCTHMKaMHU I10J] pyKOBOJCTBOM

Yenoseueckue pachl]

npernoaaBaTeiis.
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MEPEYEHb IPAKTUYECKHNX 3AHATHUI

[punoxenue 2

Conep:xkanue o0yueHust TeMbl NPAKTHYECKUX 3aAHATHI Kosn4yecTBo
4acoB
Pa3znea 1 OCHOBBI HUTOJIOTI'U
Tema 1.2. OOMeH BemecTB U 1. Pemenue 3a1a4 1o peanusanuu 2
MIpEeBpaICHIE SHEPTUU B KIETKE reHeTUYeCKOM HH(OpMalUY B KIIETKE
Tema 1.3 Ctpoenue u GpyHKIUN 2. CpaBHEHHUE CTPOCHHS KIETOK PACTCHUN U 2
KJICTKU JKUBOTHBIX
Pazgen 2 OCHOBBI DMBPUOJIOT' N
Tema 2.3. OnTorexnes 3. BoisiBiIeHHE B OTIMCAaHKE TPU3HAKOB 2
CXO/ICTBA 3apO/IbIIICH YeIOBeKa U APYTUX
MO3BOHOYHBIX KaK JOKa3aTelbCTBA
HBOJIFOLIMOHHOTO POJICTBA.
UTOI'O 6
IEPEYEHb JIABOPATOPHBIX 3AHSITUI
Conep:xanue 00y4yeHust Tembl 1200paTOPHBIX 3aHATHI KouanuecTBo
4acoB
Pa3znen 3 OCHOBBI TEHETHUKHU U CEJIEKIINU
Tema 3.1 3akoHOMEpPHOCTH 1. Pemrenne reneTnyeckux 3agaq 2
HACJIeIOBaHMs MPU3HAKOB
Tema 3.2 3akoHOMEPHOCTH 2. VI3yyeHne N3MEHUYMBOCTH y 0co0eit 2

U3MCHYNBOCTH

0JIHOTO BUJA (TIOCTPOCHUE BapUAILIMOHHOTO
psiaa ¥ BapruallMOHHOM KpHBO)

Paznea 4 OBOJTMOINMOHHOE YYEHHUE. IPOUCXOKJIEHHUE YEJIOBEKA

Tema 4.2 MukpoaBontonus u 3. 'maBHbIe HAanIPaBICHUS YBOJIOLUH 2
MaKpO3BOJTIOIHS
WTOTO 6
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JIMCT PETUCTPAIIAA U3SMEHEHHW Y TOMTOJTHEHU

N Pazsgen Kpatkoe coaeprkanne n3MeHEHU s/ TOTTOTHCHHS Jara, IMoamuce
n/n| paboueit Ne npeacenaTen
MPOrpaMMBbI MPOTOKOJIa s 11K
3aceaHus
I1K
Pabouast mporpamma y4eOHON TUCHUTIUIMHBI «BHOTOTHS
aKkTyanu3upoBaHa. B palouyio mnporpammy BHECEHBI
CJIEIIOIINE U3MEHEHHUS:
1 | TurynbHBIN Ha ocnoBanuu npukaza pexkropa ®I'bOY BO “MI'TY |12.09.2018 7
JIMCT uM. I'.11. Hocosa” Ne 10-30/465 ot 17.07.2018 r. Tekcr I. S ok
“MuHHCTEPCTBO 00pa3oBaHUs M HayKu~ 3aMeHUTh Ha | [IpoTokon 7 )
TeKCT “MUHHCTEPCTBO HAYKH W BBICHIETO O0Opa30BaHUS Ne 1
Poccuiickoit deneparun”
2 | 9. YuebHo- B cBsi3u ¢ 3akimoueHreM KOHTPAKTOB co ctoponHumu |12.09.2018
METOJIMYECKOE| AJIEKTPOHHBIMU OMOMMOTEUHBIMU cucTteMamu “FOpailt” I. s ok
u (dorooper FOpaiit OBC www.biblio-online.ru NoJl- | [IpoTokon 7 )
MatepuanbHo-|  1096-18, NoJ[-1097-18), “BOOK.RU” (Jorosop KuoPyc Ne 1
TEXHUYECKOE memua OBC BOOK.ru Nel18493307//1-1093-18) pazmen
obecrieyenne | 9. Y4ueOHO-METOAMUYECKOE M MaTEepPHAIHHO-TEXHHUYECKOE
porpaMm o0ecrieyeHre MporpaMMm y4eOHOW TUCIUIUIMHBI ITYHKT
yueOHoH «[lepeuenp yueOHBIX u3NaHUM, HTEpHET-pecypcos,
JTUCIUTUIMHGI | JIOTIOJIHATEIBHOW — JTUTEpaTyphl» YUTaTh B  HOBOWM

pelaKiuu:
OcHoBHasi IuTEpaTypa

1. Bunbrayk, O. A. buonorus [DnexkTpoHHBIH pecypc]:

yuebHOo-MeTonyeckoe mnocodue / O. A. Bunbrayk ;
MI'TY. - Marauroropck : MI'TY, 2018. - 1 anexTpoH.
ont. jguck (CD-R). -  Pexum  goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=S144.pdf&show=dcatalogues/5/9351/S144.pdf&vie
w=true — MakpooObeKT.

. Bunbrayk, O. A. OcHOBbI 5MOpHOJIOTUY [ DNEKTPOHHBIN

pecypc] : yuebHo-meroauueckoe nocodue [ans CIIO] /
O. A. Bumbrayk ; MI'TY. - Maruutoropck : MI'TVY,
2016. - 1 snektpon. ont. guck (CD-ROM). — Pexum
JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view
=true . — MakpoOOBEKT.
JdomosiHuTEIbHAS JIUTEpPATypa

. Bunbrayk, O. A. OCHOBBl TE€HETUKH M CEJIEKIUHU

[DnexkTpoHHBIE  pecypc]| y4e0HO-METOIMIECKOE
nocobue [mns CIIO] / O. A. Bumprayk ; MITY. -
Maruurtoropck : MI'TY, 2017. - 1 aneKTpoH. ONT. TUCK
(CD-ROM). — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/uploader/fileUpload?na
me=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view
=true . — MakpooOBEKT.

. Banumes, B. B. OcHOBBI TeHETHKU [DIEKTPOHHBIN

pecypc]: yuebnunk / B. B. MBanumeB. — Mocksa :
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https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true

PUOP : UH®PA-M, 2017. — 207 c. — Pesxum gocTyma:
http://znanium.com/catalog.php?bookinfo=557529

https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&
show=dcatalogues/5/9351/S144.pdf&view=true — MakpooObeKT.

2. Bubrayk, O. A. OcHOBBI 3MOpHOJIOTHH [ DJIEKTPOHHBIN pecypc] :
yaeoHOo-MeTonmaeckoe mocobme [mast CIIO] / O. A. Bumsrayk ;
MI'TY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 anekrpon. ont. auck (CD-
ROM). Pexum JIOCTyMa!

9. Yuebno- B cBs3u ¢ 3akiIroueHHEM KOHTPAKTOB CO CTOPOHHUMHM 3MeKTpoHHBIMH | 11.09.2019 1.
METOINIECKOe U | puoOnanoreunsiMu  cuctemMamu  “FOpaiit” (Konrpakr [Opaiit DBC [Iporoxon Ne 1 o
MaTepUanbHO- | \www.biblio-online.ru NeK-55-19 ot 05.08.2019), u oGHOBIEHHEM L&A
TOXHWHCCKOC | matdhopMBl  SMEKTPOHHOH —OUOTHOTEYHOH cucTeMbl “3HaHEyM”
obecneuerne .| pazmen 9 Paboudeit mporpaMMBl UUTaTh B HOBOW PEIAKIIHH:
IporpamMM y4eOHOH|
ACIATLIHEEL OcHoBHas JUTEpaTypa
1. Buprayk, O. A. buonorms [DneKTpoHHBIH pecypc]: ydeOHO-
Metoamaeckoe mocodue / O. A. Bumpsrayk ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 anekrpon. onr. muck (CD-R). — Pexxum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&
show=dcatalogues/5/9351/5144.pdf&view=true — MakpooObEeKT.
2. Bumbrayk, O. A. OcHOBBI 3MOpHOSIOTHH [DNEKTPOHHBIN pecypc] :
yuebHO-MeTouueckoe mocodue [mis CIIO] / O. A. Bumerayk ;
MITY. - Mal"HHTOl"OpCK :MI'TY, 2016. - 1 anextpoHn. ont. nuck (CD-
ROM). Pexum JOCTYyTIA:
https://magtu. mformsvstema ru/uploader/fileUpload?name=S67.pdf&s
how=dcatalogues/5/8865/S67.pdf&view=true . — MakpooObeKT.
JomojHUTEeTbHAS JUTEPATYPA
1.Bumprayk, O. A. OCHOBHI T€HETHKH W CEJICKIUH [DICKTPOHHBIH
pecypc] yueOHO-MeToAnueckoe mocobue [mms1 CIIO] / O. A.
Bunsrayx ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 anexTpoH. omnr.
JIMCK (CD-ROM). - Pexum JOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&s
how=dcatalogues/5/8817/S60.pdf&view=true . — MakpooOBEeKT.
Wanwumies, B. B. OcHOBBI TeHETHKH [DNeKTpOHHBIH pecypce]:
yuebnuk / B. B. IBaanmes. — Mocksa : PUOP : UHOPA-M, 2017.
— 207 c. - Pexum Jocryna:
http://znanium.com/catalog.php?bookinfo=557529
9. YuebHo- B cBsi3u ¢ 00HOBIIEHHEM MaTepHaIbHO-TeXHHYECKOTo obecrederHus m. |16.09.2020 r.
MeTOAMYEeCKoe i | YdeOHO-METOIMYECKOe M MaTepHalbHO-TexHmYeckoe obecmedenue |[Iporoxom Ne 1 L
MaTepHabHO- | MPOTpaMM y4eOHOW AUCIIUILTHHEI YATATh B HOBOW PEIaKITIH: 578
texanueckoe | KabwaeT EcTecTBeHHOHAYYHBIX NHUCIUILINH;
obecrieueHne | YueOHass  ayquTopus Uil TIPOBEEHHMs  y4eOHBIX  3aHSTH,
nporpamMmm MPaKTHYECKUX W JabOpaTOPHBIX 3aHSATHH, Uil TPYNIOBBIX U
yueOHOM WHIUBHUIYAIbHBIX ~KOHCYJIBTALMH, JUIi TEKYNIEro KOHTpOJIST W
JUCUMIUIMHBL | TIPOMEXYTOUYHON aTTeCTallUH.
Pabouee MecTo npenoaBareisi: IepCOHANBHBII KOMITBIOTED;
paboune MecTa 00yUarOIIUXCsI, OCKa yueOHas, yuyeOHas MeOelIb,
Muxpockorn "Mukpomen-C-13"
MS Windows (moamucka Imagine Premium) morosop [I-1227-18 ot
08.10.2018, cpok npevictBus: 11.10.2021;
Calculate Linux Desktop cBoOomHO pacmpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok aeicTBus: 6ecCpPOUHO;
MS Office Nel135 ot 17.09.2007, cpok neiicTBus: 6€CCpOUHO;
7 Zip cBoboxno pacmpoctpansiemoe (https: //www.7-zip.org/),
CPOK JAeHCTBHS: OecCpOUHO;
9. YuebHo- B cBs3m ¢ 3aKiI04eHHEM KOHTPAKTOB CO CTOPOHHUMH 3JIEKTPOHHBIMH | 16.09.2020 T.
meronuueckoe 1| oudbnuorednsiMu cucteMamu ObC 3HAHUYM (Kontpakt Ne K-60-20 |Ipotoxon Ne 1 g
marepuanbHo- | oT 13.08.2020 r. OO0 «3HAHUYM»y, 01.09.2020 r. mo 31.08.2021 r.) L
TeXHUUECKoe | paszen 9 paboueii mporpaMmbl YUTATh B HOBOW peIaKIInu:
obecrieueHne OcHoBHas1 JUTEpaTypa
porpaMm 1. Bumerayk, O. A. buonorus [DiIeKTpOHHBEIH pecypc]: ydeOHO-
yueOHOH Meroauueckoe nocooue / O. A. Bunbrayk ; MI'TY. - Marauroropck :
gucumiael | MITY, 2018. - 1 anextpon. ont. auck (CD-R). — Pexum pocryna:
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http://znanium.com/catalog.php?bookinfo=557529
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&show=dcatalogues/5/8865/S67.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&show=dcatalogues/5/8817/S60.pdf&view=true
http://znanium.com/catalog.php?bookinfo=557529
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=S144.pdf&show=dcatalogues/5/9351/S144.pdf&view=true

https://magtu.informsystema.ru/uploader/fileUpload?name=S67.pdf&s
how=dcatalogues/5/8865/S67.pdf&view=true . — MakpooOBEKT.
JomojHUTeIbHAS JUTEpPATYpa
1. Buprayk, O. A. OCHOBBI T€HETHKH W CEJCKIHH [DIEKTPOHHBIH
pecypel] yaebHO-MeToamdeckoe mocodme [mms CIIO] / O. A.
Bunprayk ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 3iekTpoH. orr.
JIMCK (CD-ROM). - Pexum JOCTYyTA:
https://magtu.informsystema.ru/uploader/fileUpload?name=S60.pdf&s
how=dcatalogues/5/8817/S60.pdf&view=true . — MakpooOBeKT.
Wpanumies, B. B. OcHoBbl reHetuku [DIeKTpOHHBIN pecypc]:
yueOnuk / B. B. VBanumes. — Mocksa : PUOP : UHOPA-M, 2017.
— 207 c. — Pexxum poctyna: https://znanium.com/read?id=89681
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