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1 HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma  00meoOpa3oBaTeNbHON  yuyeOHOW  TUCHUIUIMHBI  «BHOJIOTHS
npeAaHa3zHaueHa st u3ydeHus owosorun B ®I'BOY BO «MarHuToropckuii rocyaapCTBEHHBIN
TexHuueckuii yHuBepcuter uMm. .M. HocoBa» MHoronpoduiabHBI KOJUIEIK, peaTu3yroIIeM
00pa30BaTeNbHyI0 MPOrpaMMy CpelHero ooiiero oopazoBaHus B Mpejieiax OCBOCHHUS MPOrPaMMBbI
MOJIrOTOBKH CHEIMAIMCTOB CPETHETO 3BeHA Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHusl.

[Iporpamma pazpabotana:

— Ha ocHoBe TpeboBanuit PI'OC cpegnero ooOmero oOpa3oBaHHsA, NPEIBSIBISAEMBIX K
CTPYKTYpE, COACPKAHUIO U pe3yJIbTaTaM OCBOCHUS yueOHON AUCUUIIINHBI «Bbroiaorusy;

— B COOTBETCTBUM C PexoMeHAanusMU 1O OpraHu3alMy IOJYYEHHUS CpPEJHEero OO0IIero
oOpa3oBaHMsi B  TIpeienax  OCBOEHHS  00pa30BaTENbHBIX  MPOrpaMM  CPEIHETO
npodeCCHOHAIBHOTO 00pa30oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUA C YYETOM
TpeOoBaHMl (henepaabHBIX TOCYIapCTBEHHBIX CTAaHAAPTOB M MOJydaeMO mpodeccuu uiu
CHEIHAbHOCTH cpenHero mnpodeccuonaibHoro obpa3oBanus (I[lucemo [lemapramenta
TOCYJapCTBEHHON MOJUTHKH B chepe moarotoBku padbounx kaapos u 1O MunoOpHayku
Poccun ot 17.03.2015 Ne 06-259);

— Ha OCHOBE TIPUMEPHOW MpOrpamMMbl O0IIE0Opa30BATEIILHON yUeOHOW JHCIIUTUTHHBI
«buonorus» mis npodeccnoHaIbHBIX 00pa30BaTENFHBIX OpraHU3alWi, PEKOMEHIOBAaHHON
@denepallbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexxaeHueMm «DenepanbHbli UHCTUTYT
pazButua ooOpazoBanus (PI'AY «DPHUPO») B kauecTBe NPUMEPHOM MPOrpaMMbl IS
peaM3alii OCHOBHOM mpodeccruoHanbHON obOpa3zoBatenbHON mporpamMMbl CIIO Ha 6Gaze
OCHOBHOT'O OOIIIEro 00pa3oBaHMs C MOJIYYCHHEM CpelHero olmiero oopazoanus. [Iporokon
Ne 3 or 21 urons 2015r. Peructpaunonnsiii Homep penenzun 372 ot 23 urons 2015r. ®I'AY
«DUPOw;

- ¢ yuerom [IprmepHOit 0OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETO 0OIIEro 0Opa3oBaHus,
onoOpeHHON pemeHHeM (enepanbHOro y4e0HO-METOAUYECKOTO OOBEIUHEHUS IO OO0IIeMy
oOpazoBanmuto (mpoTokos oT 28 utonst 2016 r. Ne 2/16-3).

- c yderoMm TpeboBanuii ®I'OC cpenHero mpodeccHOHATBLHOIO O00pa3oBaHMUs U HPOPUIS
po(eCCHOHATILHOTO 00pa30BaHMSL.

Coneprxanue mporpaMMbl «BHOJIOTHSI» HANPaBIIEHO HA IOCTHKECHUE CISAYIOMNX 1eaeii:

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

- OBJIQJICHUE YMEHHSMHU JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO W POJIb OMOIOTHYECKHX
3HaHUI B TNPAKTHYECKOW JEATEIbHOCTH JIOAEH, pPa3BUTUU COBPEMEHHBIX TEXHOJIOTHUH;
OTIPEIENIATh KHUBBIE OOBEKTHI B IPUPOJIC; MPOBOANUTH HAOIIOACHUS 32 SKOCUCTEMAMH C TIEITBIO
WX OMHUCAHWS W BBISBICHHS €CTECTBEHHBIX M AHTPOIOTEHHBIX H3MEHEHWH; HaXOIUTh U
aHAJIM3UPOBATh MHPOPMAIIHIO O KHUBBIX 00BEKTaX;

—  pa3BUTHE II03HABATEIbHBIX HMHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0ydJaroImuxcst B MpoIecce M3YYCHUs] OMOJIOTHUECKUX SIBICHUH; BBITAIOMINXCS JTOCTHKCHHN
OMO0JIOTMH, BOLIEIINX B OOIIEYETIOBEYECKYIO KYIbTYPY; CIIOKHBIX M POTUBOPEUUBBIX ITyTEH
pa3BUTH COBPEMEHHBIX HAy4YHBIX B3TJISIIOB, HJCH, TEOpHIA, KOHIENIHH, THIoTe3 (0
CYIIHOCTH U TIPOMCXOXKJIEHHHM >KM3HH, 4YelloBeKa) B XoAe paldoThl € pPa3sTUYHBIMU
WUCTOYHUKAMU MHPOPMAIINH;

—  BOCIUTaHME YOEXIECHHOCTH B HEOOXOIMMOCTH MO3HAHUS KMBOM MPUPOJbI, HEOOXOAUMOCTH
paMoHATFHOTO TPUPOAOIOIH30BaHMs, OEPEKHOTO OTHOMICHHUS K MPHPOTHBIM pecypcaMm U
OKpy>Karomen cpeae, cOOCTBEHHOMY 3J0POBBIO; YBRKEHUS K MHEHHUIO OIIMOHEHTa NpU
00CYXICHIH OMOJIOTHYECKUX TTPOOIeM;

—  HCIOJIb30BaHUE MPUOOPETEHHBIX OMOJIOrMYECKHX 3HAHUN M YMEHUH B MOBCEJHEBHOH >KU3HU
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JUIslL OLIEHKH TIOCIEACTBUNM CBOEH JAEATENbHOCTH (M ACSATENBHOCTH JPYruX JIOJEH) o
OTHONICHUIO K OKpYKalolIeil cpelie, 310pOBbI0 APYTUX JIOACH U COOCTBEHHOMY 3/I0pOBBIO;
000CHOBaHHE U COOJNIIO/ICHHE Mep MPO(HIAKTUKK 3a00JIeBaHUM, OKa3aHUE MEPBOW MOMOIIH

IIpH TpaBMax, COOII0CHHUE MTPABIII TOBEACHUS B IPUPOJIE.

B mporpaMmy BKITIOYEHO COJEpiKaHUE, HANpaBICHHOE Ha (OpPMHUpPOBaHUE y OOYYAIOIIUXCS
KOMITETEHIIUH, HeOOXOAUMBIX i KadecTBeHHOoro ocBoeHus IITICC3 Ha 6a3e OCHOBHOrO OOILIEro
00pa30BaHMs C MOJIYICHHUEM CPETHETO O0IIero 00pa3oBaHusl.

B nmanHoii paboueii mporpamMMe MpeacTaBiIeHb: 00IIas XapaKTepUCTUKa U MECTO Y4eOHOi
JTUCIUIUIMHBI, PE3YylIbTaThl OOYYCHHsS, TEMATHUECKUW TUIAH W COJCpXKAHHE C IepeYHEeM
MPAKTUYECKUX pabOT, TEMATUKONH CAMOCTOSITEIbHOU pabOThl, AKTUBHBIE U UHTEPAKTUBHBIE (HOPMBI
MPOBEJCHUST  3aHATHH, Y4eOHO-METOJAMYECKOE U MaTepHaTbHO-TEXHHUYECKOe oOecreveHue
00pa30BaTeNbHON NESTEIbHOCTH.

AnanTtupoBaHHas TporpamMma pa3padaThlBaeTCs IMPU HAIMYUU 3asBJICHUS CO CTOPOHBI
oOy4aroIerocsi ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3[I0pOBBSI (€r0 poIUTeNed WM 3aKOHHBIX
MpEeACTaBUTENCH) W MEIULIMHCKUX  TOKa3aHUM  (PEeKOMEHIAIUSIMU  TICHUXOJIOT0-MEIUKO-
MeJarornyecko KOMHUCCUN).



2 OBIIASI XAPAKTEPUCTHKA YUYEBHOM JUCIHHUIIIINHBI
«BHOJIOT USI»

buonorus — cucrema Hayk, U3ydarolias BCe acleKThl )KU3HHU, HA BCEX YPOBHSAX OpraHU3alUuU
’KMBOTO, HAUMHAS C MOJICKYJIIPHOTO M 3aKaH4yuBasg ouocepHbiM. OObEeKTaMH U3yd4eHUs] OMOJIOTHU
ABJISIIOTCSL  JKUBBIE OPraHU3Mbl, HUX CTPOCHME U IKHU3HEIEATEeNbHOCTb, HUX MHOroobpasue,
IIPOUCXOXACHHE, IBOJIIOLIUS U PACIIPEIETICHUE KUBBIX OPIraHU3MOB Ha 3eMIIE.

OOmjast Ouosiorusi HM3y4aeT 3aKOHbl MCTOPHMYECKOTO M WHAMBUIYAIbHOTO PAa3BUTHUSA
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 OMOJIOTMYECKUMU 3HAHUSAMH — OJTHUM U3 HEOOXOJMMBIX YCIIOBHM COXpaHEHMs KM3HU Ha
IUTaHETE.

OcHOBY cojiepkaHusl y4eOHON JTUCHMILIMHBI «BHOJIOTHs» COCTABIAIOT CIEAYIOLINE BeAyIIHe
UCU: OTIMYUTENbHBIC TPU3HAKU XUBOM MPHUPOJBI, €€ YpOBHEBAas OpraHU3alis W 3BOJIONHI. B
COOTBETCTBUM C HUMH BBIAEICHBI COAEPIKATENbHbIE JTUHUU: OMOJOIUs KaK HayKa; OMOJIOTMYecKue
3aKOHOMEPHOCTH; METO/bl HaAyYHOTO TIO3HAHUS; KJIETKA; OPraHu3M; TOMYJISIH; BUJ; SKOCHCTEMBI
(B ToM uncie ouocdepa).

Conepxanue yueOHON JAUCHUIUIMHBI HAIIPABJICHO HA MOATOTOBKY 00yYaroIIMXcs K PELICHUIO
BOKHEHIIMX 3a7ay, CTOSIIMX Iepel] OMOJIOTMYECKON HaykoW, — IO palHdOHAIBLHOMY
[IPUPO/I0NOJIB30BAHUIO, OXPAHE OKPYKAIOIIEH Cpesibl U 3A0POBbsI JIIOJEH.

B npodeccronanbHbIXx 00pa3oBaTeIbHBIX OpraHU3alMIX, PEAIN3YIOIIUX 00pa30BaTEIbHYIO
porpamMMmy cpeanero oomero oopazoBanus B npenenax ocsoenus OIIOIT CITIO Ha 6a3e 0CHOBHOTO
ob1ero oOpa3oBaHusi, U3yyeHHE y4eOHOH AUCUUILUINHBI «BHOJIOrHs» UMEET CBOM OCOOEHHOCTH B
3aBUCUMOCTH OT Tmpodmwiss mnpodecCHoHAIBHOTO 00pa3oBaHus, Oa3upyercs Ha 3HAHUAX
o0yyaromuxcs, MoJIy4eHHbIX P M3Yy4eHUU OMOJIOIMM, XUMMHU, U3UKHU, reorpaguu B OCHOBHOU
mkone. [Ipu ocBoenmu mnpodeccuii CIIO u cnemumansHocTedt CIIO TexHMuUeckoro mpoguiIs
npodeccuoHanbHOr0 00pa3oBaHus Ouosiorust u3ydaercs Ha 0azoBoMm ypoBHe PI'OC cpennero
o01ero o0pa3oBaHus. DTO BEIPAXKAETCS B COJIEPKAHUN 00YUEHUS, KOJTUUIECTBE YacOB, BBIJIEISIEMBIX
Ha M3y4eHHE OTIENIbHBIX TeM YYeOHOH AMCLUIUIUHBI, TIyOMHE UX OCBOEHHUS OO0Yy4aroIUMHCH,
o0beME M XapakTepe MpaKTHYECKUX 3aHsATHH, JIeMOHCTpaluil, BUIaX BHEAYAUTOPHOMN
CaMOCTOSITENIbHON pabOThI CTY/IEHTOB U T. 1.

IIpu  otOope coxepxkanuss  ydueOHOM  aucuumiuuHbel  «buojorus»  UCHOIB30BaH
KYJIBTYpOCOOOpa3HbIi MOJXOJA, B COOTBETCTBUM C KOTOPBIM OOYydYaroIluecs JIOJKHBI YCBOUTh
3HaHWA W YMEHMs, HeoOXoauMble [Uisi (OpMUpPOBaHUS OOLIEH KyJIbTYphl, OMNpeIesomen
aJIeKBaTHOE TIOBE/IEHUE YEJIOBEKa B OKpYXarolled cpeae, BOCTpeOOBaHHbIE B KHM3HM M B
MIPAKTUYECKOU JIEATEIbHOCTH.

Ocoboe BHUMaHME YAEICHO KOJIOTMYECKOMY OOpa30BaHHMIO M BOCIMTAHHIO OOy4arolIuxcs,
(GbOpMHPOBAHHIO y HUX 3HAHUK O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHE MHpPA, IEHHOCTHBIX
OpHMEHTAIi{, 4YTO CBUJIETEIbCTBYET O T'yMaHHU3aIMKU OMOJIOTHYECKOTO 00pa30BaHMUsL.

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 IUCHMIUVIMHBI «BHOIOTHS» HMCHONB3YIOTCS COBPEMEHHBIE IeIarornyecKue
TEXHOJIOTUU. YcClIOoBHEM (QOPMUPOBAaHUS OOIMIMX KOMIIETEHIUH M YHHUBEPCAJIbHBIX Y4YEOHBIX
JeWcTBUI sBiseTCsl O0y4eHHE Ha OCHOBE CHCTEMHO-AEATENIbHOCTHOrO Mojaxoja (Mpeanojaraer
aKTUBHOCTh OOYYAIONIMXCS, KOT/Ia 3HAHHWE HE IepeaeTcsi B TOTOBOM BHJE, a CTPOUTCS CaMUMH
o0yJaroIuMHUCsT B TMpOLEcCCe HX IMO3HABATENbHON JEATENbHOCTH): WUIpPOBas JESATEIbHOCTH;
MPOCKTHAs JEATEIbHOCTh; MpoOJeMHOe OOydeHHe, o0ydyeHHWe B JMajore; CHCTeMa BOIIPOCOB H
3aJJaHU{, OpraHu3auusi pPeQEeKCUBHOW NEATENPHOCTH; CO3/IaHUE CHUTyalluid, HAIpaBJICHHBIX Ha



nH()OPMAIIMOHHBINA TOWCK; CO3JaHHE CUTyaluu BbIOOpa u T.aA. Hambomee nenecooOpa3Hbie BUIBI
3aHATHHA: KOMOWHHPOBAHHBIC YPOKH, IPAKTUYCCKHE 3aHATHS, CaMOCTOSTCIbHBIC 3aHSITHS,
CEeMHUHApPBI, 3a4€THI, TUCKYCCUU, KOHCYJIbTAIIUH.

CamocTtosiTenbHass padoTa BBIMOJIHACTCS OOYYAIOIMMMHUCA BO BHEAYJIUTOPHOE BpeMs IIO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJACTBE IMPENOJaBaTeNiss, HO 0€3 ero HemoCcpelICTBEHHOTO
yuactus. KOHTpOJIb BBIIIOJIHEHUS CaMOCTOSITEIbHON pa0OThl OCYIISCTBISCTCS B TNPUCYTCTBHH
oOyyaromuxcs (B paMKax ayAMTOPHBIX 3aHATHI) Wiu 0e3 ydacTust oOyuaromierocs. IIporpamma
VUHUTBIBACT HEOOXOAMMOCTh Pa3BUTHSA Yy OOydYalONMXCS KOMIIETGHTHOCTH B  00JacTh
WCIIOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMH W  HCCIEI0BATEIbCKUX
HaBBIKOB. J[711 3TOro B KayecTBEe 3aJaHM CaMOCTOSTEIBLHOM pabOThl MPEAYCMOTPEH IOHMCK U
aHanmu3 wHpopmanuu B HHTepHeTe, pa3paboTKa WHAMBUAYAILHOTO TMPOCKTAa U CO3JIaHUE
KOMITBIOTEPHOU TIPE3CHTALINH.

OrneHka KadyecTBa OCBOCHUS Y4eOHOW JMMCIUILIMHBI OCYIIECTBISICTCS B MPOIECCE TEKYIIETO
KOHTPOJISI U IPOMEXKYTOUHOM aTTeCTaI[|H.

Tekymuii KOHTPOJL YCIEBAEMOCTH TIPOBOAUTCS B (opme: ompoca, TECTHPOBAHWS,
KOHTPOJIbHBIX pPa0OT, OIICHKH BBIMOJHCHHMS IMPAKTHYSCKUX pPA0OT, 3aJaHui CaMOCTOSTCIBHON
paboTHLI.

I[To 3aBepuieHnn M3y4YeHUs: y4eOHON nucuuIuinHbl «bronorus» obdy4aromuecs B 1 cemectpe
cnarT quddepeHIMPOBAaHHBIN 3a4eT.



3MECTO JMCIIMIIVIMHBI B YYEBHOM IIJIAHE

VYuebnas paucrumuHa «buonorus» sBigercs ydeOHBIM TPEAMETOM IO BBIOOPY U3
oOsi3aTenpbHOM TpenMmeTHord oOmactn  «EcrectBennsie  Hayku» @OI'OC  cpeanero ooOiero
oOpa3oBaHwUsI.

[Tpu peanuzanuu 0O0pa3oBaTENbHOI MPOrpaMMbI CpeHEro0 00IIero 00pa3oBaHus B Ipeaenax
ocoenus IIIICC3 nHa 6aze ocHOBHOro o0miero obpaszoBanus yuyeOHas nucuuruinHa «buomorus»
u3ydaercs B 00I1e00pa30BaTEIbHOM IUKJIC yY4eOHOro IUIaHa C IOJIyYEHHEM CpPEIHEro OOIIero
o0Opa3oBaHwUsI.

[Ipu ocBoeHHMM CHIENMANTBHOCTEH TEXHUYECKOTo npoduis ydeOHas aucuuiuimHa «Bbuoigorusy
u3ydyaercs Kak OazoBas yyeOHas AucuuIuiiHa B oObeme 51 wacoB, B TOM umcie 00s3aTenbHOU
yueOHO# Harpy3ku — 34 yacoB (22 4acoB — TEOPETHUECKOrO 00ydeHHs U 12 4acOB — MPAKTHYECKOTO
oOyueHus).

OcBoeHHE HOBOTO COJEPIKAHMS OCYIIECTBISIETCS C ONMOPOW HAa MEXKIIPEIMETHBIC CBS3U C
TUCHUTIIMHAMU  «XuUMUs», «OKojorus», «OCHOBBI 0€30HMaCHOCTH JKU3HEACSTEIBbHOCTH» U
0azupyeTcsl Ha 3HAHMIX OOYYaIOUIMXCS, MOJYYCHHBIX MPH M3yYCHUU OWOJIOTHH, XUMHUHU, (DU3MKH,
reorpaduu B OCHOBHOH IIIKOJIE.

3HaHUs, YMCHUS, TIOJIYYCHHBIC CTYJACHTAMH IPH OCBOCHUH 00Ie00pa3oBaTeIbHON ydeOHOM
IUCUUIUIAHBL  «BHONOTHs», YIIIyOJSIOTCS M pacCIIMpPSIOTCS B TPOLECCe M3YYCHUs YUeOHBIX
JMCUHUIUIMH TPOTPaMMBbl TOJATOTOBKH CIICHUAIMCTOB CPEIHEr0 3BEHa IUKIA «IKOJIOTHYCCKHE
OCHOBBI TIPUPOJIOTIONB30BaHUMY, «Be30NMacHOCTD KU3HENEATSITLHOCTH.



4 PE3YJBTATBHI OCBOEHUS YUEBHOM IUCIUTILINHBI

OcBoeHue cojepkaHus ydeOHOUW JUCHUILTNHBI «buonorus» obecmeunBaeT TOCTHIKEHUE
CTYJIEHTaMH CIEAYIOIINX Pe3yIbTaToB:

® JIUYHOCHHBIX:

— cOPMUPOBAHHOCTh UYYBCTBA TOPJOCTH U YBAKEHUS K HUCTOPUH H  JOCTHIKCHHUSIM
OTEUYECTBCHHOW OMOJIOTUYECKOW HAyKH; MPEICTABICHHS O HEIOCTHOW €CTeCTBEHHO-HAYYHON
KapTUHE MUPAa;

— MMOHMMAaHHUE B3aMMOCBSI3M M B3aUMO3aBHUCUMOCTH €CTECTBEHHBIX HAayK, WX BIIMSHUS Ha
OKPY)KAIOILYI0 Cpely, SKOHOMHYECKYIO, TEXHOJIOITMUYECKYIO, COLHAJIbHYI0 M 3THYECKYIO
cdepbl 1eATeIbHOCTH YeTI0BEKa;

— CIIOCOOHOCTH UCTOJB30BaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHHE MHpa B
o0pa3oBaTeNbHON W TPOPECCHOHATBHON JEATEIHHOCTH; BO3MOXXHOCTH HWH(MOPMAIMOHHON
cpensl Ui obecredeH sl MPOIYKTUBHOTO CaMOOOPa30BaHMUS;

— BIIQJICHUE KYJBTYPOH MBIIUICHUS, CIIOCOOHOCTh K OOOOIICHHIO, aHAM3Y, BOCIPHUSITHIO
nHpopManuu B OOJACTH ECTECTBCHHBIX HAyK, IMOCTAHOBKE IICIM M BBIOOpY IIyTel ee
JOCTHXKEHHS B MPOPECCHOHANBHOM cdepe;

— CIIOCOOHOCTh PYKOBOJICTBOBAThCS B CBOCU JCATCILHOCTH COBPEMEHHBIMH IPUHITUTIAMHU
TOJICPAHTHOCTH, TUAJIOTa U COTPYIHUYECTBA; TOTOBHOCTh K B3aUMOJCUCTBHUIO C KOJIJIETAMH,
paboTe B KOJIIIEKTHUBE;

— TOTOBHOCTBH MCIOJIb30BaTh OCHOBHBIE METOIbI 3aIIUTHI OT BO3MOXKHBIX TOCIEACTBUN aBapui,
KaTacTpod, CTUXUHHBIX OCICTBHIA;

— oOiajjanue HaBBIKAaMH 0e30MmacHOW paboTBl BO BpEMsl MPOEKTHO-HCCIIEIOBATEIBCKON H
HKCHEPUMEHTATBHON IEATETHLHOCTH, TIPU MCIIOJIb30BAaHUH J1A00PATOPHOTO 000y TOBAHUS;

- CIIOCOOHOCTh ~ HCIOJB30BaTh MPHOOPETEHHbIE 3HAHMS W YMEHUS B TMPaKTHYECKOM
NeSITeIbHOCTH W TIOBCETHEBHOM JKM3HU Ui COOMIOJEHHUS Mep MpOGUIAKTHKU OTPaBIICHUH,
BUPYCHBIX M JIpYyruX 3a00J€BaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypeHUSs, aJIKOT0JIU3Ma,
HAapKOMAaHMH); TIPABUJI TIOBEJICHUS B TIPUPOTHOM cpelie;

- TOTOBHOCTh K OKa3aHWIO TIEPBOM TIOMOIIM TPU TpaBMaxX, MPOCTYAHBIX U JIPYrUX
3a00JI€BaHUAX, OTPABIECHUSAX MTUIIEBBIMU MIPOIYKTAMU;

* MemanpeomMemHobix:

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

- MOBBIIIICHUE WHTEIJIEKTYaTbHOTO YPOBHS B MPOIECCE M3YyUEHHUs OWOJIOTMYECKUX SIBICHUM;
BBIIAIOIINXCS  JOCTHKEHUN OWONIOTHH, BOIIEAIIMX B OOIIEYENOBEUYECKYI0 KYIBTYpPY;
CIIOHBIX W TPOTHBOPEUYUBBHIX MYyTE€H pPa3BUTHUS COBPEMEHHBIX HAyYHBIX B3TJISIOB, HICH,
TEOpUH, KOHIEMIHNA, TUMOTe3 (O CYIIHOCTH M TPOUCXOXKIECHUU KHU3HU, YEJOBEKa) B XOJe
paboTHI C pa3IMYHBIMU UCTOYHUKAMU WH(OpMAInu;

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

- CIIOCOOHOCTh TMOHUMATh MPHUHIUIBI YCTOMYMBOCTH W TMPOMYKTUBHOCTHU JKUBOW MPUPOJIBI,
MyTH €€ U3MEHEHUS TI0]] BIUSHUEM aHTPOMOTEHHBIX (PAKTOPOB, CIOCOOHOCTh 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, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHM; OMPENENSITh JKUBBIE OOBEKTHI B MPHUPOIE;
MPOBOANTh HAOMIOACHHUA 3a DKOCHCTEMaMH C IIeNbl0 HMX ONHCAHUS U BBISBICHHS
€CTECTBEHHBIX U AHTPOIIOTCHHBIX M3MECHECHHI; HAXOAWTh U aHATU3UPOBATH WH(OOPMAIUIO O
JKHBBIX 00BEKTAX;



CII0OCOOHOCTD MIPpUMCHATH OMOJIOTHYECKHE UM DKOJOTMYECKHE 3HAHHUA I aHaJlk3a
MPUKJIAJHBIX TPOOJIEM X035 HCTBEHHOH IEATEIbHOCTH;

CIIOCOOHOCTh K CAMOCTOSATENIBHOMY IIPOBEIECHHUIO HCCIEJOBAaHUN, TOCTAHOBKE E€CTECTBEHHO-
HAay4YHOI'o JSKCIICPUMCHTA, HCIIO0JIb30BAHHIO I/IH(i)OpMaL[I/IOHHBIX TEXHOJIOT U AJIL pCIICHUSA
HAYYHBIX U TPO(ECCHOHANBHBIX 337a4;

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

® npeoMemHpixX:

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;

BJIa/ICHUE OCHOBOIIOJIAralOIIMMH IOHATUSAMHU U IPEACTABICHUSAMHU O JKUBOM IPHUPOJE, €€
YpPOBHEBOIl  OpraHu3allid M  SBOJIIOLMM;, YBEPEHHOE II0JIb30BAaHHE OMOJIOIMYECKON
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

BJIaJICHHE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS, UCTIONB3YEMBIMHU MIPU OMOIOTUIECKUX
HCCIIEIOBAHUIX >KUBBIX OOBEKTOB U JKOCHUCTEM: OIMNHMCAHHUEM, HU3MEPEHHEM, MPOBEIACHUEM
HaOJII0ICHUH; BBISIBJICHHE U OIEHKA aHTPONOTCHHBIX U3MEHEHUH B MPUPOJIC;
chOpPMUPOBAHHOCTh YMEHHUIl OOBSCHATH pPE3ydbTaThl OHOJOTHYECKUX OSKCIEPUMEHTOB,
peliaTh JIeMeHTapHbIe OMOJIOTHYECKUE 3a]a4u;

c(OPMHPOBAHHOCTH COOCTBEHHOH MO3UIMH 110 OTHOUICHUIO K OMOJIOTHUYECKOW MH(pOpMaIum,
MOJTy4ae€MOM M3 Pa3HBIX UCTOYHUKOB, IJ100aTbHBIM SKOJIOTMYECKUM MPOOJIeMaM U MyTSAM HUX
pelIeHus.
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5 TEMATUYECKUM IJIAH

Bua yueOHo# padoThl: KOJIM4YECTBO 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
Pasznen 1 OcCHOBBI HUTOJIOTUM 17 11 4 6
Tewma 1.1 Xumuueckast 5 3 2
OpraHu3alys KIeTKH
Tema 1.2 OOMeH BeIeCTB U 6 4 2 5
MIPEBpAI[CHIE SHEPTUU B KIETKE
Tema 1.3 Crpoenue u pyHKIUHU 5 4 9 9
KIJICTKU
Pa3nes 2 OcHoBbI 9 5 2 3
IMOPHOJIOTHN
Tema 2.1 ®opmbl pa3MHOKEHUS
OpraHU3MOB. 5 2 2
Jlenenue KaeTox
Tewma 2.2 OHTOreHe3 4 3 2 1
Pa3nesa 3 OcHOBBI TeHeTHKH U 16 12 4 4
CeJIeKIMU
Tema 3.1 3akoHOMEpPHOCTH 7 6 5 1
HaCJIEJ0BAHMS TPU3HAKOB
Tema 3.2 3akOHOMEPHOCTH 6 4 5
HU3MEHYUBOCTH 2
Tema 3.3 OCHOBEI CEJIEKIINU 1
pacTeHuM, )KUBOTHBIX U 3 2
MHUKPOOPraHU3MOB
Pa3nes 4 DBosoniuonHoe 4
yuenmue. [Iponcxoxnenue 13 7 2
yeJioBeKa
Tema 4.1 Teopus 3BomrOLUY.
JIBMOKyIIMe CUiIbl M IPUYMHBI 3 2 1
SBOJIOLUN
Tema 4.2 Mukpo3BoIIOLNS 1 6 3 9 1
MaKpO3BOIIOLHUS.
Tema 4.3 [Ipoucxoxaenue 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 JAUCIUILINHBI
BBEJEHUE

BxomHoit KoOHTpOnb. MHCTPYKTHBHBIH 0030p coaep)kaHHs Y4eOHOH IUCHMIUIMHBI U
3HaKOMCTBO OOYy4YaroIuXcs ¢ OCHOBHBIMH YCIOBUSIMH U TPeOOBAHUSAMHU K OCBOCHMIO IPOIPaMMBbl,
pa3paboTke MHIUBUAYATLHOTO IPOCKTA.

Cooeprcanue yuedbnozo mamepuana.

OOBeKT n3ydeHus OMOJIOTHU — >KKBask mpupoAa. OTINYUTENbHBIC TPU3HAKH KUBOU MTPUPOIBL:
yYpOBHEBasl opraHu3anus M dBoyonys. OCHOBHBIE YPOBHH OpraHU3alluy XUBOW Npupozsl. Poisb
OMOJIOTUYECKUX TEeOpud, UaAeH, rumore3 B (HOPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTUHBI MUPa. MeTO bl TO3HAHUS )KUBOU IIPUPOBL.

Paznea 1
OCHOBBI HUTOJIOT'YUA

Tema 1.1 Xumnueckasi OpraHnu3anusi KJIeTKH

Cooepotcanue yueonozo mamepuana no meme 1.1.

Passutne 3HaHuii o kierke. Kierounas teopus. Ponp KIIETOYHOM TEOPUM B CTaHOBIICHHH
COBPEMEHHOM €CTECTBCHHOHAayYHOM KapTUHBI MuUpAa. XUMHYECKMH COCTaB KIETKH. Poib
HEOpPraHMYECKUX U OPraHMYECKHUX BEIIECTB B KJIETKE U OPraHU3ME YeJIOBeKa.

JleMOHCTpalMH: HYKJIIEUHOBBIE KMCIIOThI, CTPYKTYpBI OEJIKOB, YTI€BObI, OCJIKH, KHUPHI.

CamocTosiTeIbHAs1 padoTa: 3aMoJHUTD Ta0IHIy: «XUMHUYECKHE BEIIECTBA KIETKHY.

Tema 1.2 O0MeH BellecTB U NMpeBpallleHNe JHEPTUHN B KJIETKe

Cooepircanue yueonozo mamepuana no meme 1.2.

OOMeH BellecTB W TpPEBpallleHWe SHEPTHMH B KJIETKE: IUJIACTHUYECKUA W SHEPreTUYECKHi
oOMeH.

Crtpoenne u ¢yakiuun xpomocoM. JIHK — HocuTens HaciaencTBEHHOW WH(pOpMaIUu.
Permmukamus [IHK. I'en. I'enernaecknii koa. buocuaTes Oenka.

JleMOHCTpAlUM: CXEMbI IUIACTUYECKOTO M JHEPreTUYecKoro oOMeHa, CTpPOEHHE TeHa,
¢dboTocuHTE3.

IIpakTuyeckas padora Ne 1 Pemenue 3a1au no peanuszaiy reHETUYECKON nH(OpMaIuu B
KIIETKE.

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

Tema 1.3 CTpoeHue 1 pyHKIUH KJICTKH

Cooepitcanue yueonozo mamepuana no meme 1.3.

IIpokapuoTnueckue u 3ykapuoTuyeckue KieTku. OpraHonisl KIeTKH. Bupycbl kak
HekJieTouHble (opMbl. Boprba ¢ BUpycHbIMU 3a00JI€BaHUSIMH.

JleMOHCTpaIUM: CTPOEHUS KIETOK PACTUTEIBHOIO U dKUBOTHOT'O IIPOUCXO0XKICHUS.

JleMOHCTpanuM: CTpPOEHUE BHPYCa, XPOMOCOM, CTPOEHHUS KIJIETOK PpacTUTEIBHOTO H
KUBOTHOT'O IIPOUCXOXKIECHUS.

IIpakTuyeckas padora Ne2 CpaBHEHHE CTPOCHHS KJIETOK PACTEHUN U )KUBOTHBIX.

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

KonTtpoabnas padora Nel .
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Pasznen 2
OCHOBbI DOMBPHNOJIOI'HN

Tema 2.1 ®opmbl pa3MHOKeHHsI OPraHu3MoB. /lejieHne KJIeTOK

Cooeprcanue yueonozo mamepuana no meme 2.1.

Opranu3m — enuHoe uenoe. MHorooOpasue opraHu3sMoB. PasMHOXeHHE — BakHEHIIee
CBOMCTBO JKMBBIX Opranu3MoB. [lomoBoe u 6ecnosoe pasMHokeHue. Muto3. Meito3. OOpazoBanue
MOJIOBBIX KJIETOK M OILJIOJIOTBOPEHHUE.

JeMoHcTpanuu: MHOrooOpasue OpraHu3MOB, CTagud Ipolecca MUTo3a, Meilo3a,
00pa3oBaHME MOJIOBBIX KJIETOK, OIUIOIOTBOPEHUE Y PaCTeHUH, OECII0I0e pa3MHOXKEHHE.

CamocrosiTesibHasE padora: coctaBUTh cxeMy «DOpMblI pPa3MHOXKEHHS OPraHu3MOBY.
3amonauTh TabmuIy «CpaBHHTEIbHAS XapaKTEPUCTHKA TPOIIECCOB MHUTO3a U MEHO03a», PEIIUTh
LUTOJIOTUYECKHE 3a/1a4U

Tema 2.2. OuToreunes

Cooepotcanue yueonozo mamepuana no meme 2.2.

WuauBuayanbHoe pa3BuTHE opraHuzMa (oHToreHes). I[lpuuuHbl HapylieHUN pa3BUTHS
opranu3moB. MHauBuayalbHOE pa3BUTHE 4eoBeKa. PenponyktuBHoe 310poBbe. IlociencrBus
BIIMSIHMS QJIKOT'OJIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/bIIIA YEJIOBEKA.

JleMoHCcTpanuu cTainii SMOPUOHAIBHOTO PA3BUTHSL.

IIpakTnyeckas paGora Ne3. BrisiBieHue M onucaHue NPU3HAKOB CXOJCTBA 3apOJbllIeit
YeJIOBEKA U IPYTUX IT03BOHOUYHBIX KaK JOKA3aTEeJIbCTBA HBOJIIOLIMOHHOTO POJICTBA.

CamocrosiTesibHasE padora: MOAroTOBUTH cooOuieHus no teme «llocnmeacTBust BAMSHUS
QJIKOT0JIs1, HUIKOTHHA, HAPKOTUYECKUX BELIECTB HA PA3BUTHUE 3apOJbIIIa YEIOBEKAY.

KonTtpoabHnas padora Ne2.

Pa3zgen 3
OCHOBBI TEHETUKH U CEJEKLIUHU

Tema 3.1 3akoHOMepHOCTH HAC/IeJOBAHHUS NPU3HAKOB

Cooepotcanue yueonozo mamepuana no meme 3.1.

'eHeTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEJICTBEHHOCTH U HM3MEHYMBOCTH OPraHHU3MOB.
I'. MeHaeab — OCHOBOIIOJIOKHUK T'CHETHKH.

['eHeTnyeckass TEPMUHOJNOTMSI W CHMBOJIMKA. 3aKOHbl T€HETHUKH, YyCTaHOBIEHHbIE [
Mennenem. MoHoruOpugHOoe W AWUTHOPUAHOE  CKpEIIMBAaHHE. XPOMOCOMHAsT  TEOPHs
HacJeACTBEHHOCTU. B3anmopeiictBue reHoB. ['eHeTnka moia. ClelieHHOE ¢ II0JI0M HacJeIOBaHHUeE.
3HaueHWe TEHETHKMU JUI CeNeKIMH W MeAunuHbl. HaciencrBeHHBle OOJIE3HM 4YEIOBEKa, HX
MPUYMHBI U TPODUTAKTHKA.

JdemoncTpauuu: cxembl «MOHOTHOpHUIHOE M JUTHOPUIHOE CKPEIIMBAHHS», IMEPEKPECT
XPOMOCOM, CIIETNIEHHOE HACJIeI0BaHUE.

JlaGopaTopnas padora Nel. Pemmenne reneTndeckux 3aaad.

CamocrosiTesibHas padoTa: pelieHue FreHeTUYECKUX 3a/1a4.

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

3aKOHOMepHOCTI/I U3MCHYHUBOCTH. HaCJ'IeI[CTBeHHaH WJIN TCHOTHUIIMYECKasds HW3MCHYHNBOCTD.
MOI[I/I(bI/IKaI_II/IOHHaSI, WM HEHACIEACTBEHHAs H3MEHYMBOCTL. ['eHeTHMKa dYelloBeka. ['eHeTuka u
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MeaunuHa. MaTtepuanabHble OCHOBBI  HACIEACTBEHHOCTM M M3MEHYMBOCTH. ['eHeTMKa W
ABOJIIOIIMOHHAs Teopus. [ eHeTHKa MOMyIsSHii.

JleMOHCTpalUMK: MYyTalWW, HACJIEACTBEHHBbIC OOJIE3HM YEJIOBEKAa, BJIHMSHUE AaJKOTOJH3MAa,
HapKOMaHHUHM, KypeHHsl Ha HACJIE€JCTBEHHOCTb.

JlaGopaTopHas padora Ne2. «M3ydeHrne U3MEHUYMBOCTH y 0CO0€H 01HOTO BHJIA (TIOCTPOCHUE
BapHUaLlMOHHOIO Psi/ia U BApMALIMOHHON KPUBON )».

CamocrosiTesibHas padoTa: 3anoIHUTh Tadbuuny: «Buasl n3MEHUNBOCTHY

Tema 3.3 OcHOBBI cesleKIUsI PACTEHMI, )KHBOTHBIX 1 MUKPOOPTaHU3MOB

Cooepotcanue yueonozo mamepuana no meme 3.3.

I'eneTrka — TeopeTuyeckas OCHOBa cenekuuu. OoMalIHUBaHUE )KUBOTHBIX M BbIpalllUBaHHE
KYJIbTYPHBIX DPACTCHMM — HadaJbHble OTanbl cenexkuuu. Ydenue H.M. BasunoBa o neHrpax
MHOrooOpasusi W MPOUCXOXKIEHHUS KyJIbTYpPHbIX pacTeHUH. OCHOBHBIE METOABI CEJIEKLHU:
rudpuam3anusi M MCKYCCTBEHHBIM 0TOOp. OCHOBHBIE JIOCTH)KEHHUS COBPEMEHHOM CEJIEKIMU
KyJIbTYpHBIX pAcT€HHUH, JOMAllHUX JKMBOTHBIX M MMKpPOOPraHM3MOB. buorexnomorus, ee
JOCTUKEHUSI W TEpPCHEKTUBbI pPa3BUTUSA. OTHUECKHUE AacClEeKTbl HEKOTOPHIX JOCTHXKEHUH B
6uorexnonoruu. 'MO. KionupoBaHue >kMBOTHBIX (IIpOOIEMbl KIIOHUPOBAHMSI YEJIOBEKA).

JleMOHCTpanuM: ILEHTPbl MHOTrooOpa3usi U IPOUCXOXKICHUSI KYJIbTYpHBIX pacTeHUU U
JOMAIlIHUX UBOTHBIX, THOPUIM3aIMs, UCKYCCTBEHHBIH 0TOOP.

CamocrosiTesibHas padora: oTBeTUTh Ha Bonpoc «I'MO — nocTuKeHMs CeNeKLIMU: 3a WU
IIPOTHUBY MPOCMOTPEB MPE3ECHTALNIO

KonTtpouabnas padora Ne3.

Pa3zpen 4
9BOJJIOIIUOHHOE YYEHMUE. IPOUCXOX/JIEHUE YEJIOBEKA

Tema 4.1 Teopus 3Bo0ONUN. JIBUKYIIIME CUIbI M IPUYHHBI IBOJTIOLHH

Cooepotcanue yueonozo mamepuana no meme 4.1.

I'unote3bl MPOUCXOXKACHUS JKU3HU. VICTOpHsS SBONIONMOHHBIX HAeH. 3HadeHue padoT
K.JInnues, ydennsa X.b.Jlamapka, somronnroHHon Tteopun Y.J[apBuHa. Posib 3BONIOIMOHHON
TEeOpHH B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOM KapTHHBI MUpa. [[BrKyliue cuibl U
MIPUYMHBI YBOJIIOINH, X BIMSHHE HAa TeHO(OH momysaunu. MHoroobpasue Mupa Ha 3emiie U ero
OpraHu3arysl.

JleMOHCTpAaIUK: DBOJIOIMOHHOE JIPEBO PACTEHUH M KUBOTHBIX.

CaMocTosiTe1bHasi padoTa: 3anojJHUTh TabnuIy «Bkiaa yd4eHbIX B pa3BUTHE OMOJIOTHU U
HBOJIIOIMOHHON TEOPHH»; UCTIONB3Ys PA3IMYHbIEC INTEpaTyPHbIE HCTOYHUKH U pecypchl MHTepHETa
NPUBECTH TPUMEPHl Pa3IMYHBIX BHJIOB OOpbOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOIO U
HCKYCCTBEHHOI'0 0TOOpA.

Tema 4.2 MUKPO3BOJIIOLUS U MAKPOIBOJIIOLUS

Cooepircanue yueonozo mamepuana no meme 4.2.

MuxkposBomtonus. [lonynsanus - cTpyKTypHas €JuHULAa BUJA, €IMHULA 3BOIOLMU. Bua, ero
Kputepud. BupooOpazoBanume. MakposBomtonus.  buonorumueckuit  mporpecc,  perpecc.
HanpaBnenuss »sBomouuu: uAMOananTanuu, apomopdosbl, jgereHepauus. JlokasarenbcTBa
SBOJIIOLIHH.

JleMOHCTpaMuU: KPUTEPUU BUJIA, CTPYKTYpa HOIMYJISIUH.

JlaGopaTopHas padora Ne3. [ 1aBHbIC HaNpaBICHUS SBOJIOIHUH.

CamocTosiTe1bHasi paboTa: HaATH TpuUMepbl Teorpauyeckoro M  IKOJOTHMYECKOTO
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BUZ000pa3oBaHus; 3amoNHUTh Tabmuiy «Kputepun Buga», 3alOJIHUTH  TaOJUILY:
«CpaBHUTENbHAS XapaKTEPUCTUKA MUKPOABOIIOLUH U MAKPOIBOTIOLIUI)

Tema 4.3 Ilpoucxo:kaeHue yeaoBeka. YHenoBeyeckue pacol

Cooeprcanue yueonozo mamepuana no meme 4.3.

CoBpeMeHHbIE TUIIOTE3bI IIPOUCXOXKICHUS YEJI0BEKA. DBOJIIOLMS NTpUMaToB. Jloka3arenscTBa
POJICTBA YEIOBEKA C MIECKOIUTAOIIMMHU XUBOTHBIMH. DTaIlbl 3BOJIIOLUH YEIOBEKA.

JdeMoHcTpanum:

- WJUTFOCTPATUBHBIN MaTepuan «HanpasiieHue 3BOIIOLUN YEIIOBEKAY;

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

- 4YepTHI CXOJICTBA YEJIOBEKA U IIPUMATOB.

- IPOUCXOKJCHHUE YEIIOBEKA.

CaMocTosiTe1bHAasi paboTa: TOATOTOBUTH COOOIIEHMS Ha TeMbl «JlokaszaresnbcTBa
KUBOTHOTO TIPOMCXOXKICHUS 4YEJIOBEKa», «ABCTPAJIONMUTEK», «YenoBek ymenbli», «YHenosek
npsamoxonamming, «Heanaepranen», «KpoMaHnboHEI.

KonTtpoabnas pabora Ned.
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7 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEHOM JEATEJIbHOCTH

OBYYAIOIUXCHA
Conep:xanue XapakTepucTHKA OCHOBHBIX BUJ0B Y4€HOM J1eSITeJIbHOCTH
00y4eHust o0yyaomuxcs (Ha ypoBHe y4eOHbIX JeHCTBHIl)
BBenenue O3HakOMJICHHE C OWOJIOTHYECKUMH CHCTEMaMU pPa3HOTO  YpPOBHS:

KJICTKOW, OpPraHu3MOM, MONYJSALHEH, HSKOCHCTeMOH, Ouocdepoil.
Onpenenenne ponu Ouonoruu B (HOPMHUPOBAHUU  COBPEMEHHOMU
€CTECTBCHHOHAYYHOW KapTHUHbBI MHpa U TMPAKTUYECKOH JAeSITeIbHOCTU
moneil. OOydeHHe COOIOICHUIO TMpaBWI TOBEIACHUS B MPUPOJE,
OCpe)KHOMY OTHOIICHUIO K OHOJIOTMYECKUM OOBEKTaM (pacTeHHSIM U
KUBOTHBIM, M UX COOOIIECTBAM) M X OXPAHE

Pa3zgen 1 OcHOBBI HUTOJIOTHU

Tema 1.1
XuMuyeckas
OpraHu3alys KJICTKU

Ymenue IMPOBOAWUTDL CPABHCHUEC XUMHYISCKOMN opraHu3alvy XUBbBIX U
HEXUBBIX OOBEKTOB. HOHy‘IeHI/Ie MMpCACTaBJICHUA O PO OPraHUYCCKUX U
HCOPIraHNMYCCKUX BCIICCTB B KJICTKC.

Tema 1.2 O6Men
BEIIECTB U
MIPEBPAIICHHE
SHEPTUU B KICTKE

YMeHue CTpOUTh CXEMbl 3HEPreTUYeCKoro oOMeHa U OnocuHTe3a Oenka.
[Tomyyenue npeacTaBiIeHUs O IPOCTPAHCTBEHHOU CTPYKType Oelka,
mounekyn JJHK u PHK

Tema 1.3 Crpoenue u
(GYHKINU KIETKA

N3ydenne cTpoeHus KIETOK SyKapuoT, CTPOSHUSI U MHOT000pasusi KIIETOK
pacTeHui 1 )KMBOTHBIX C IIOMOIIBIO MUKpoTpenapaTtoB. Habmonenne
KJIETOK PACTEHUM U )KMBOTHBIX 110JI MUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax, ux onucanue. [Ipurorosienue u onucanue
MUKPOIIpENnapaToB KIETOK pacTeHuil. CpaBHEHUE CTPOEHUS KIETOK
pacTeHui 1 )KUBOTHBIX IO TOTOBBIM MUKpONpenaparam

Pa3nes 2 OcHOBBI IMOPHOIOTHH

Tema 2.1 ®opmsl
Pa3MHOXKEHHUS
OpPTraHHU3MOB.
Jlenenue KiaeTok

OBnazneHne 3HaHUSIMHU O Pa3MHOKEHUHU KaK O Ba)KHEHUILIEM CBOWCTBE
JKUBBIX OPTaHU3MOB. Y MEHHE CAMOCTOSITEIBHO HAXOAUTh OTINYHS
MHUTO3a OT MEH03a, ONPEAENA IBOIIONUOHHYIO POJIb 3TUX BUJIOB JCIICHUS
KJIeTKd. O3HaKOMJIEHHE C KJIETOYHOU TEOpUeil CTPOEHUS OpraHU3MOB.
YMeHHEe caMOCTOSTENBHO UCKATh J0KA3aTeIbCTBA TOTO, YTO KIIETKA —
3JIeMEHTapHasl )KUBasi CUCTEMA U OCHOBHAsI CTPYKTYPHO-(QYHKIIMOHATbHAS
€IMHULA BCEX JKUBBIX OPraHU3MOB

Tema 2.2 OHTOrEHE3

O3HaKOMJIEHHME ¢ OCHOBHBIMU CTaJAMSIMM OHTOTEHE3a HA IIPUMEPE
pa3BUTHS TO3BOHOYHBIX JKHUBOTHBIX. Y MEHHE XapaKTEpPU30BaTh CTAIUU
NOoCTAMOPHOHAIBHOTO PA3BUTHUS Ha ITpUMepe yenaoBeka. O3HaKOMIICHHE C
MpUYMHAMU HapyIIEHU! B pa3BUTHH OPraHU3MOB.

PazButue ymeHus npaBuibHO (OPMHUPOBATH JI0KA3aTENbHYIO 0a3y
HBOJIFOIIMOHHOTO Pa3BUTHUS KUBOTHOTO MUpa

Pa3nea 3 OcHOBBI TeHETHKH U CEeJIEeKIIHHA

Tema 3.1 O3HakomyieHME  C  3aKOHOMEPHOCTSMHM  HACJIEACTBEHHOCTH U
3aKOHOMEPHOCTHU H3MCHYHUBOCTH OpraHU3MOB. N3yuenue 3aKOHOB TCHETHUKHU,
HacJIeI0BaHUs ycTaHoBieHHbIe |'. MenneneM. YMeHue pemarb TeHeTHUEeCKUE 3aa9i Ha
MIPU3HAKOB MOHOTHOPUAHOE M TUTHOPUIHOE CKPEIUBAHUE.

Tema 3.2 O3HaKOMJIEHHE C HACJIE€ACTBEHHON M HEHACIEACTBEHHON N3MEHYNBOCTEIO
3aKOHOMEPHOCTHU U ee OMOJOTHYECKOW PONBI0 B IBOIIOLUUU >KUBOTO Mupa. [lomydenwue
N3MCHYNBOCTU Hpe)ICTaBJ'IeHI/ISI O CBA3U TCEHCTUKU U MCIAUIIHUHBI. OSH&KOMJ’ICHI/IG C

00JIe3HIMU YCJI0OBCKaA, nux IMpUuIrMHaMn n
HSY‘ICHI/IC BJIMAHUA  AJIKOIr'OJIM3Ma, HApPKOMaHHU,
HaCJICIACTBCHHOCTD Ha BUACOMATCpUAJIC. Amnanuz

HaCJI€ACTBCHHBIMHU
MPOPUITAKTUKOM.
KypeHHs. Ha
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(heHOTUTTYECKON N3MEHUYMBOCTH. BBISBICHHE MyTareHOB B OKpYXKaloIen
CpCAC U KOCBCHHAA OLICHKA BOSMOYXHOT'O UX BJIWSAHHA HAa OPraHU3M

Tema 3.3 OcHOBBI
CEJICKLIUs paCTEHUH,
JKMBOTHBIX U
MHKPOOPTraHU3MOB

IlonydyeHne npencTaBieHHss O NEHETHMKE KaK O TEOPETUYECKOM OCHOBE
cenekuuu. Pa3Butue MeranpeaMETHBIX YMEHUM B IIPOLECCE HAXOXKICHUS
Ha KapTe LEHTPOB MHOrooOpa3uss M HPOUCXOXKAECHUS KYJIbTYPHBIX
pacTeHUN M JOMAaIlHUX >KUBOTHBIX, OTKpbITHIX H. 1. BaBuioBbIM.
N3yuenne MeTo0B rHOpUIM3ALMM U MCKYCCTBEHHOro OTOOpa. YMeHue
pa3buparbcs B OITHYECKMX AaClEKTaX HEKOTOPBIX JIOCTMIKEHUH B
OMOTEXHOJIOIMHU: KIOHUPOBAHUU KUBOTHBIX U Mpo0iieMaxX KIOHHUPOBAHUS
yenoBeka. O3HAKOMIJIEHHE C OCHOBHBIMHU JIOCTHIKEHUSIMU COBPEMEHHOMU
CCJIEKIIMM  KYJBTYPHBIX  pacTE€HUH, JOMAIIHMX  JKUBOTHBIX U
MHUKPOOPTraHU3MOB

Paznen 4 DBoonnonHoe yyenue. [lponcxoxiaenue yejioBexka

Tema 4.1 Teopus
SBOJIOLMH.
JIBroKyIye CUIIbl U
MPUYXHBI SBOJIIOIUU

AHanmu3 M OIEHKAa pa3IMYHBIX THUIOTE3 TMPOUCXOXKICHUS >KU3HU.
[Tonyuenue mnpexacraBieHus 00 YCIOXXHEHHUU J>KUBBIX OPraHU3MOB Ha
3emsie B TPOLIECCE IBOJIIOIUHU. YMEHHE SKCIEPUMEHTAIBHBIM ITyTEM
BBISBIIATh QJaNTHBHBIE OCOOEHHOCTH OPraHW3MOB, MX OTHOCHUTEIbHBIN
xapakrep. O3HAaKOMJIEHHE C HEKOTOPBIMHU MPEACTABUTEISIMU PEAKUX H
HCUE3aIoNIMX BHJIOB PAaCTEHMH M KUBOTHBIX. lIpoBeneHue omnucanus
ocobeil omHOTO BHJIA TO MOP(OIOTHIECKOMY KPUTEPHIO TIpU
BBITTOJIHCHUH nabopaTopHOI paboTHI. Brisgsienne yepT
MPUCIIOCOOJICHHOCTH OPTaHM3MOB K pa3HbIM cpefaM oOuTaHUs (BOIHOM,
HA3eMHO-BO3AYIIHON, TOYBEHHOM).

Tema 4.2 O3HakOMJIEHHE C KOHLENUUEH BUJa, €€ KPUTEPUSIMH, OJ00P MPUMEPOB

MHUKpPO3BOIIONUS U TOr0, YTO TMONYJSALMS — CTPYKTypHas €IUHHMIA BHJIA U DSBOJIIOLMU.

MaKpO3BOJIOLHS. O3HakOMJIEeHME C  JBHKYUIUMHCS ~ CHJIaMM  JBOJIIOLIMM U €€
J0Ka3aTeJIbCTBAMU. Y CBOEHUE TOIrO, YTO OCHOBHBIMHM HaIlpaBJICHUSMU
3BOJIIOLIMOHHOTO TIporpecca SBJSIOTCS OHOJOTWYECKUH Iporpecc H
OHMOJIOTHYECKHI perpecc.

Tema 4.3 AHanu3 U OLIEHKAa DPAa3JIMYHBIX TUIOTE3 O IPOUCXOXKIECHUU YEJIOBEKa.

IIpoucxoxnenue PazButue ymeHus CTpOMTH JlOKa3aTeIbHYI0 0a3y MO CpaBHUTENbHOM

YesioBeKa. XapaKTepUCTHKE YeJlOBEeKa W MPUMATOB, JOKa3blBasg MX POJICTBO.

Yenoreueckue pachl.

BrIsBII€HHE 3TallOB SBOIIOIMH YEIOBEKa. Y MEHHE JOKa3hIBaTh PaBEHCTBO
YCIIOBCYCCKUX  pac Ha  OCHOBAaHHH HX poactBa U CANHCTBA
MMPOUCXOKIACHUA. PazButue TOJICPAHTHOCTH, KPHUTHKA paCchu3Ma BO BCEX
€ro MPOABJIICHUAX
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8 TEMbI HH/IUBUY AJIBHBIX ITPOEKTOB

B xone usyuenusi nporpaMmmbl 00111€00pa3oBaTeIbHOM y4eOHOU NUCUMIUIMHBI «buomorusy

oOyuaroluecsi MOT'YT BbIOpaTh OJHY M3 MPEAJIOKEHHBIX TeM IS pa3paboTKU MHAMBHIYaTbHOTO
MIPOEKTA WM MPEJI0KUTH COOCTBEHHYIO TEMY.

1.

2.

SRR

© N

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

CoBpeMeHHbIE MPEICTaBICHUS O 3apOKICHUM XU3HU. PaccMOTpeHue U OlleHKa Pa3InyHbIX
TUIIOTE3 TPOUCXOKICHHUS.

CoBpeMeHHBbIH 3Tall pa3BUTHUS dyenoBeuecTBa. UenoBeueckue pacsl. OnacHOCTh pacu3ma.
BozzeiictBue 4yenoBeka Ha MNpPUPOAY HA PaA3IMYHBIX dTalax pa3BUTHS YEJIOBEUECKOIrO
oOmiecTBa.

Bnusinue okpy:xaroieit cpesibl ¥ ee 3arps3HeHUs Ha pa3BUTHE OPraHU3MOB.

Bnusinue xypenus, ynorpeOiieHus: alKkoroiisi U HAPKOTUKOB POIUTENIMUA Ha SMOpPHOHATIbHOE
pa3BuTHE peOeHKA.

Burtamunsbl, pepMeHThI, TOPMOHBI U UX POJb B opranu3zMe. Hapymienus npu ux HeAOCTaTKe U
M30BITKE.

Bpenanble u nmone3Hbie MyTaluu.

Metoapl TeHETHYECKUX MCCIICIOBAHUN YEIOBEKA.

N3ydenue nmpu3Haka HACJIEJOBAHUS B MOEH CEMbe, UCIOJIb3Ys TeHEaTOTHYECKUI 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 BokpyT Hac.

BuopuT™MbI — BHYTpEHHHE Yachl YeIOBEKA.

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 OBECIIEYEHHE
ITPOI'PAMMBbI YYEBHOU JUCHUITJINHbI

OcBoenue mporpaMMmbl yueOHOM mauctuiuiuHbl «buonorus» TpeOyer Hanuuus y4eGHOTro
KaOWHETa €CTeCTBEHHOHAYYHBIX TUCITUTLINH

[Tomemenne xabunera ynoBieTBopsieT TpeOoBaHuAM CaHUTAPHO-IIHIEMHOIOIMYECKIX
npaBui 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHo o00py0BaHUEM:

- IIOCaJOYHBIE MECTA IO KOJMUYECTBY 00YJarOIIUXCS;

- pabouee MeCTO MpenoiaBaTens;

- MYyJIbTUMEIHUIHOE 000pYyI0BaHHUE.

B coctaB yueGHO-METOIMYECKOTO U MaTepUaIbHO-TEXHUYECKOTO 0OECIeUeHHs] MpOrpamMMbl
y4eOHOM TUCITUTUIMHBI «BUOJIOTHS» BXOIAT:

- KOMIUIEKT y4eOHO-HATJISAIHBIX TOCOOMI (Ta0JIHII, IJIAaKaTOB);

- macnopt KaOuHeTa,

- OubnuoTeuHbId HOHT.

B Oubnmoreunsiii ¢GoHA BXOAAT y4YEOHUKH, Y4eOHO-METOAMYECKas JOKyMEHTAIHWs,
o0ecrnieunBaroIe 0OCBOCHHE y4eOHOro MaTepuania.

B nponecce ocBoeHus mnporpammbl yuyeOHOM IUCHUMIUIMHBL «buosorus» oOydaromuecs
UMEIOT JOCTYNl K DJIEKTPOHHBIM Y4eOHbIM MaTepualiaM Ha oOpa3oBaTebHOM IOpTale
YHUBEPCUTETA U B CBOOOIHOM JlocTyre B MIHTepHeTe.

[lepeuens yueOHbIX U3naHul, IHTEpHET-pECYpCOB, JOMOJIHUTEIBHON JIUTEPATYPbI

OCHOBHBIE HCTOYHHKH
1. Bunbrayk, O. A. buonorus [Onekrponnslii pecypc]: yueb. mocodue / O. A. Buibrayk. —
Maruurtoropck: Marautoropck. roc. Tex. yu-T uM. I'. V1. Hocosa, 2015. — 113 c¢. — Pexxum gocryna:
http://192.168.20.34/marcweb2/MObjects.asp
2. Bunbrayk, O. A. OCHOBBI AMOpPHOJIOTHH [DIIEKTPOHHBIN pecypc]: y4eOHO-METOANIECKOe
nocobue / O. A. Bunbrayk. — Marauroropck: MI'TVY, 2016. — 1 snektpon. ont. auck (CD-ROM). —
Pexxum noctyna: http://192.168.20.6/marcweb2/MObjects.asp

JlonoTHUTEeIbHbIE HCTOYHUKH

1. Bumbrayk, O. A. OCHOBBI HHMTOJOTHH [DIEKTPOHHBIA pecypc]: ydeOHOoe 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 reHeTrkH [DneKTpoHHbBIN pecypc]: yueonuk / B. B. MBanuies.
— M. : PUOP : HHO®PA-M, 2017. — 207 <c. — Pexum gocryna:
http://znanium.com/catalog.php?bookinfo=557529

3. buonorus: meroguueckue yka3zaHUs IO BBITOJHEHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX
paboT s CTYACHTOB BCEX CIENHUATbHOCTEN TexHudeckoro mpoduns / O. A. Bwibrayk. —
Maruuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uM. I'.1. Hocoga, 2014. — 36 c.

HNurepHeT-pecypcsl
1. www. sbio. Info (Bcst 6uomorusi. CoBpemeHHast OMOJIOTHSI, CTaThH, 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 : o6pa3oBareabHBIN BHACOMOpTAI A5 00yJaromuxcs ¢ 1-mo 11 kimace

JluTeparypa AJi4 npenoaaBaresei
1. EcekoB E.K. DBomtorus BeeneHnHol u sxu3Hu [ DNeKTpOHHBIN pecype]: yueOHoe mocooue /
EK. EcbkoB. - M.. HUIl HNHDPA-M, 2015. - 416 c.- Pexum pocryna:
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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
CTIELUANTBHOCTEH TEXHUYECKOTO M eCTeCTBEHHOHAy4yHOro mnpoduieil: Y4yeOHUK A CTYI.
yupexaeHui cpe. npod. oopasosanus / nox pea. B.M.KoncrantunoBa. — 3-¢ usg., nmepepad. u
mon. — M. : Akagemus, 2016. — 336 c.

3. O6 obOpazoanuu B Poccuiickoit @enepanuu: deaep. 3akoH ot 29.12. 2012 Ne 273-D3 (B
pen. ®eaepanbubix 3ak0HOB 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-D3, B pen. Ot 03.07.2016,
c u3M. ot 19.12.2016.)

4. Tlucemo [lemaprameHTa TroCyAapCTBEHHOW NOJUTHKU B cdepe MOATOTOBKH pabounx
kaapoB u 110 Muno6pnayku Poccun ot 17.03.2015 Ne 06-259 «PexkoMennanuu mo opraHu3aiin
MOJIy4YEHHUsI CpelHero o0Iiero oOpa3oBaHUs B Ipeneiax OCBOCHHsI 00pa30BaTEIbHBIX MPOrpaMM
cpeaHero npodeccHoHaIbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C YYETOM
TpeOoBaHUll (enepalbHbIX TOCYJApCTBEHHBIX OOpPa30BAaTEIbHBIX CTAHAAPTOB U TMOJTy4aeMou
npodeCCur MM CIIeNUAIBHOCTH CPETHET0 MPo(ecCHOHATBHOTO 00pa30BAHUSY.

5. Ilpukaz MunucrepctBa obpazoBanusi u Hayku P® ot 31 mekabps 2015 r. N1578 "O
BHECCHWU W3MEHEHHMH B (hefiepalibHBI TOCyJapCTBEHHBIN 00pa30BaTEIbHBIN CTaHAAPT CPEIHEro
obmiero 00pazoBaHusl, YTBEPXKIEHHBbIM mpukazoM MuHUCTEpCTBa OOpa3oBaHUs U HAYKH
Poccuiickoit ®enepanuu ot 17 mas 2012 r. N413"

6. Ilpukaz Munobpuayku Poccun ot 17.05.2012 Ne 413 «O6 yrBepkaeHuu (enepanbHOro
rocyapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO (TIOTHOTO) O0IIEro 00pa30BaAHUS».

7. Ilpukaz Munob6pnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenuu uzmenenuii B [Ipuka3
MunucrtepctBa oOpa3zoBanusi U Hayku Poccuiickoit ®enepauun ot 17.05.2012 Ne 413 “O6
yIBEpXACHUU (PeAepabHOTO TOCYAApCTBEHHOrO0 00pa3oBaTENBHOTO CTaHAapTa CpPETHEro
(mosHOTO) 00IIIEr0 00pa30BaHUS  ».

8. IlpumepHass ocHOBHas oOpa3oBaTelbHas MpOrpaMMa CpeIHero oOIero oOpa3oBaHUA,
0/100peHHast pemieHreM (enepaibHOr0 yueOHO-METOIUYECKOT0 OOBEIUHEHUS TI0 OO0IIeMy
oOpa3zoBanwuio (mpoToko ot 28 utoHsa 2016 r. Ne 2/16-3).

9. Ilyxansckuii B.A. BBenenue B reHetuxy: YuebHoe mocooue / B.A. Ilyxanbckmii. - M.:

HUII HNHOPA-M, 2014. - 224 C.- Pexum JIOCTyma:
http://znanium.com/bookread?2.php?book=419161.- 3ar. ¢ skpana. - ISBN 978-5-16-009026-
10. @enepanbHbiii 3akoH 0T 29.12.2012 Ne273-®3 «OO6 o6pa3oBaHuU B

Poccuiickoit ®enepanum»
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/blI OBYUYEHMUSA

1. AKTUBHBIE U MHTEPAKTUBHBIE METOJIbl UCIIOJIB3YIOTCA IPU IPOBEACHUHN TEOPETUYECKUX U
IIPAKTUYECKUX 3aHATUN:

Paznen

HpI/IMeHHeMHe AKTHUBHBIC U
HHTCPAKTUBHBIC MCTO/IbI

Kpatkas xapakrepuctuka

Pa3gea 1. OCHOBBI HUTOJIOTUH

Beenenue. buosorus
Kak Hayka. MeTosl
HAay4YHOTO MMO3HAHUS.

MosroBoii mTypM «3Ha4YeHUE
OMOJIOTHMH B COBPEMEHHOM MUpPE
HaYyK»

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

MPEANOI0KEHUH, BBIJIBUTAEMBIX
YJIeHaMU TPYTIIbI
Tena 1.1, KonnexktuBHast MpICTUTENbHAS Kaxnas rpymma u3yJaer u
X MU eCKas NesITeNIbHOCTD (paboTa B XapaKTepU3yeT OJHO U3 IPEIOKEHHBIX
opranmzaws MUKpOTpyImnax) «XuMuyeckas BEIIECTB, BXOJAILIMX B COCTAaB KIIETKH,
OpraHu3aIus KJICTKM» 3armoJHssL TaOJHILy.
KIIETKU
Tema 1.2. OOMmeH KomnexktuBHass  MbIciuTenbHas | Pemenne OMOIOrHyecKkux 3a1au
BELIECTB U JEeSITENIbHOCTD (pabora B
IIpEBpALCHUE MUKpOTPYIIIIaX)
SHEPTUU B KIETKE
Tema 1.3. Ctpoenue | JIekius - BU3yanu3anus | CBa3Hoe, pasBepHyTOE
GYyHKIMH KIETKA «CTpOoeHHE KICTKU» KOMMEHTUPOBaHNE npernoaaBarenemM
MOATOTOBJIEHHBIX HATJISTHBIX
MaTepuasos, MIOJIHOCTBIO
PaCKpBIBAIOLUX TEMY JAHHOH JIEKIUU.
Pa3pabotka Ipe3eHTalnun CBOETO
WuauBuayalbHbIl MUHHU-TIPOEKT | MHIUBUIYaTbHOTO MIPOEKTa no

«CTpoeHue KIETKI»

MPEAJIOKEHHOMY TIIaHy

Tewma 1.3. Ctpoenue
(GYHKINU KIETKU

JlaGopaTtopHnast pabota

KonnekTuBHass ~ MbICTUTENIbHAS
JeSITeNIbHOCTD (pabora B
MUKpOTpynmnax).

Kaxnass MUKpOTpyIIa BeIIOJHSIET
MCCIIEIOBAHUE BUJIOB KJIETOK U JIENIAET UX
CpaBHUTENBHBIN aHan3. KoHeuHas 11enb
- BBISIBUTH OTJIMYUTEIbLHBIE OCOOCHHOCTH
KJIETOK MTPOKAPUOTUYECKUX U
J3YKAPUOTUYECKUX OPTAaHU3MOB, KIIETOK
PaCTUTENBHBIX W )KUBOTHBIX OPraHU3MOB

Paspnen 2. OcHOBBI SMOPHOJIOTHH

Tema 2.1. ®opmbl
Pa3MHOKEHHUS
OpraHU3MOB
JleneHue KIeTOK

[TpoOnemHuas nexius

KonnekTuBHass ~ MbICTUTENbHAS
JeSITeNIbHOCTD (pabora B
MUKpOTPYIIIax)

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

Pa6ora co cxemoit

Pabora co cxemMaMu MHUTO3a, CTYACHTHI
BBICTPanBarOT IIPaBUJIbHBIN X0
MHUTOTHYECCKOI'O ACIICHUA KIICTOK.
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Tema 2.2. O"TOorenes

Jlekuus — Bu3yanuzamus
«OHTOreHes3»

Casa3Hoe, pa3BepHyTOE
KOMMCHTHUPOBAHUC nmpernoaaBaTciicM
MOJIFOTOBJICHHBIX HaTJISTHBIX
MaTepuaios, IIOJIHOCTBIO

PaCKphIBAIOIIUX TEMY HaHHOﬁ JICKIIHUH.

Pa3zngen 3 OCHOBBI FTeHEeTHKHU U CeJIeKINU

Tema
3.1.3akoHOMEpHOCTH
HacJle10BaHUs
MIPU3HAKOB

KoysiekTuBHAsT ~ MBICITUTEIbHAS
JeSITeTbHOCTD (pabota B
MHUKPOTPYIITIax)

Pernrenne OMOIOrHYECKHUX 3aJga4

Tema 3.3. OCHOBEI
CEJIEKLIUH PACTEHUH,

Cemunap «Cenekiusi pacTeHUH
Y KUBOTHBIX»

1.IToaroToBka Kk ceMuHapy
2. OGcyXKIeHHe BOIIPOCOB CEMUHApA

YKUBOTHBIX U 3. Ananus pe3yJIbTaToOB
MHUKPOOPTaHHU3MOB MCCIIEIOBATEIHCKON Pa0OTHI CTYACHTOB
Paspnen 4 DBosronnonHoe yuenue. Ilpoucxoxaenne 4ejoBeKa
Tema 4.1. Teopust | Jlekuus — Buzyanuzanus Cesi3Hoe, pa3BepHyTOE
SBOJTIOIIHH. «/IBrKyIIIMe CUITBI SBONIOIUNY | KOMMEHTHPOBAHUE IpernoaaBarenemM
JIBUoKyIIMe CUiIbl U HOJIFOTOBJIEHHBIX HaTJISITHBIX
MIPUYUHBI SBOJIIOINH MaTepuaiosB, MIOJIHOCTBIO
PacKpbIBAIOIIMX TEMY JIaHHOM JIEKLIUU.
Tewma 4.2. KonnexktuBHas  mbicnutenbHas | Kaxnas rpymmna u3yJaer u
MuKkpo3BOIIOLUS U | AE€ATEIBHOCTD (pabora B | XapakTepu3yeT >XU3Hb M JEATEIbHOCTb
MaKpO3BOJIIOIHUS MUKPOTPYIITIaX ) OJIHOTO W3 YUYEHOTrO, 3allOJIHSSI TaOIuIly
«Bxian YYECHBIX B pasBuUTHE
AHanu3 KOHKPETHBIX SBOJIIOIIIOHHOM TEOPUN»
cUTyarun PemreHne KOHKPETHBIX CUTYALIMIA:
-Illouemy Oenbiii u Oypelii MeaBeab
ABJIIOTCS CAMOCTOSITEJIbHBIMU 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 «IIpoucxoxeHUE YeI0BEKa» KOTOpBIE 3/1€Ch KeE U 00CYKIAI0TCs
4eJI0BEKA. PedepupoBanue BCEMH YYaCTHMKaMHU I10J] pyKOBOJCTBOM

Yenoseueckue pachl]

npernoaaBaTeiis.
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MEPEYEHDb IPAKTUYECKHNX 3AHATUI

[Ipunoxenue 2

Conep:xkanue o0yueHust TeMbl NPAKTHYECKUX 3aAHATHI Kosn4yecTBo
4acoB
Pazgea 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 KHUBOTHBIX
Pazgen 2 OCHOBBI DMBPUOJIOT' U
Tema 2.3. OnTorenes 3. BeIsiBiIeHHE U OMTMCAHKUE IPU3HAKOB 2
CXO/ICTBA 3apO/IBbIIICH 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 TEHETUKHU U CEJIEKIINU
Tema 3.1 3akoHOMEpPHOCTH 1. Pemienne reHeTHYECKUX 33724 2
HACJIeIOBaHHs MPU3HAKOB
Tema 3.2 3aKk0oHOMEpPHOCTH 2. VI3yueHne N3MEHUYMBOCTH y 0co0eit 2

U3MCHYHNBOCTH

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 Kpartkoe coaeprkanue nu3MeHEHUs/ TOMOJTHEHHS Jara, IMonamuce
n/n| paboueit Ne npenceaaTen
MPOrpaMMBbI MPOTOKOJIa s [1IK
3aceaHus
I1K
Pabouast mporpamma y4eOHON TUCHUTIUIMHBI «BHOTOTHS
aKkTyanu3upoBaHa. B palouyio mnporpamMmy BHECEHBI
CJIEIIOIINE U3MEHEHHUS:
1 | TurynbHBIN Ha ocHoBanuu 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 denepanyu’™
2 | 9. YuebHo- B cBsi3u ¢ 3akimoyeHreM KOHTPAKTOB co ctoponHumu |12.09.2018
METOJIMYECKOE| AJIEKTPOHHBIMU OMOMMOTEUHBIMU cucTteMamu “FOpailt” I. s ok
u (doroBoper FOpaiit OBC www.biblio-online.ru NeoJl- | [IpoTokon 7 )
MatepuanbHo-|  1096-18, NoJ[-1097-18), “BOOK.RU” (Jorosop KuoPyc Ne 1
TEXHUYECKOE memua OBC BOOK.ru Nel8493307//1-1093-18) pazmen
obecrieyenne | 9. Y4ueOHO-METOAMUYECKOE M MaTEepPHAIHHO-TEXHHUYECKOE
porpaMm o0ecrieyeHre MporpaMMm y4eOHOW TUCIUIUIMHBI ITYHKT
yueOHoH «[lepeuenp yueOHBIX u3NaHUM, HTEpHET-pecypcoB,
JTUCIUTUIMHGI | JIOTIOJIHATEIBHOW — JTUTEpaTyphl» YUTaTh B  HOBOWM

pelaKiuu:
OcHoBHasi IuTEpaTypa

1. Bunsrayk, O. A. buonorus [DnekTpoHHbIH pecypc]:

yuebHOo-MeTonyeckoe mnocodue / O. A. Bunbrayk ;
MI'TY. - Marauroropck : MI'TY, 2018. - 1 anexkTpoH.
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. Bunbrayk ; 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 JIUTEPATYPaA

. 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.

. UBanumes, B. B. OcHOBBI TeHETHKU [DIEKTPOHHBIN

pecypc]: yueObnnk / B. B. MBanumeB. — Mockga :
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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
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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 3MOpHOIOrHH [DNEKTPOHHBIN pecypce] :
ydueOHO-MeToamueckoe mocobue [ams CIIO] / O. A. Bumberayk ;
MITY. - MaFHI/ITOFOpCK MI'TY, 2016. - 1 anekrpon. ont. auck (CD-
ROM). Pexum JOCTYIIA:

9. Yuebno- B cBs13u ¢ 3aKknm04eHHEM KOHTPAKTOB CO CTOPOHHUMHM 3JeKTpoHHbIMK | 11.09.2019 r.
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 —OMONIHOTEdHOH cucTeMbl  ‘“3HaHHyM”
obecneuerne .| pazmen 9 Paboudeii mporpaMMBl UUTaTh B HOBOW PEIAKITIH:
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/S144.pdf&view=true — MakpooObEeKT.
2. Bumbrayk, O. A. OcHOBBI 3MOpHOIIOTHH [DNEKTPOHHBIN pecypce] :
yuebHO-MeTouueckoe mocodue [mis CIIO] / O. A. Bumerayk ;
MITY. - Mal"HHTOl"OpCK :MI'TY, 2016. - 1 anextpoHn. ont. nuck (CD-
ROM). Pexum JIOCTyTa:
https://magtu. mformsvstema ru/uploader/fileUpload?name=S67.pdf&s
how=dcatalogues/5/8865/S67.pdf&view=true . — MakpooObeKT.
JomojHuTeTbHAS 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.
Wpanumes, B. B. OcHoBbI reHeTuku [DNEeKTpOHHBINH pecypc]:
yuebnuk / B. B. IBannmes. — Mocksa : PUOP : U HOPA-M, 2017.
— 207 c. - Pexum Jocryna:
http://znanium.com/catalog.php?bookinfo=557529
9. Y4uebHo- B cBsi3u ¢ 00HOBIICHHEM MaTepHaIbHO-TeXHHYECKOro obecredenus m. |16.09.2020 r.
MeTOAMYEeCKOe M| YUeOHO-METOMUECKOe M MaTepHallbHO-TeXHUUecKkoe obecmedeHue |IIporokomn Ne 1 L
MaTepHabHO- | MPOTpaMM y4eOHOW AUCITUTUTNHEI YATATh B HOBOW PEIaKITIH: 578
Texanueckoe | KaOwneT EcTecTBEeHHOHAYYHBIX TUCIHILIHH;
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 00ydarOIIUXCsI, 0CKa yueOHast, yuyeOHas MeOelb;
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 cBoboano pacnpoctpansemoe [10
(https://www.calculate-linux.org/ru/), cpok aeicTBus: 6ecCpPOUHO;
MS Office Nel135 ot 17.09.2007, cpok aeicTBHS: OECCPOUHO;
7 Zip cBoboano pacmnpoctpansiemoe (https: //www.7-zip.org/),
CPOK JeHCTBHS: OECCPOTHO;
9. YuebHo- B cBs3m ¢ 3aKiI04eHHEM KOHTPAKTOB CO CTOPOHHUMH 3JIEKTPOHHBIMH | 16.09.2020 T.
meronuueckoe 1| oudbnuorednsiMu cuctemamu ObC 3HAHUYM (Kontpakt Ne K-60-20 |IIpotoxon Ne 1 g
marepuanbHo- | oT 13.08.2020 r. OO0 «3HAHUYM», 01.09.2020 r. mo 31.08.2021 r.) L
TEXHUYECKoe | paszen 9 pabodei mporpaMMbl YUTaTh B HOBOH pelaKIinm:
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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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 JUTEPATypa
1. Buprayk, O. A. OCHOBBI T€HETHKH W CEJCKIHH [DIEKTPOHHBIH
pecype] : ydebHO-merommueckoe mocobme [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.
HBanuimes, B. B. OcHoBBI TeHeTHKH [DNEKTpOHHBIA pecypc]:
yueOnuk / B. B. VBanumes. — Mocksa : PUOP : UHDPA-M, 2017.
— 207 c. — Pexxum poctyna: https://znanium.com/read?id=89681
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