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1 TACIIOPT PABOYEM TPOI' PAMMBI YYEBHOM JUCITATLIUHBI

1.1 O0mas xapakTepucTuKa Y4eOHOH TUCUUIIMHBI

Pabouass mporpamma yd4eOHOW AMCHUIUIMHBI OWOJIOTHS SBJISETCS YacTbIO OCHOBHOM
npodeccuoHanbHOi  00pa3zoBaTeNbHON mporpaMmoil B coorBeTcTBUM ¢ DenepanbHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEeIIbHBIM CTaHJAPTOM CPEIHETO (TOTHOTr0) 00ImIero oOpa3oBaHus U
denepanbHbBIM  TOCYIAPCTBEHHBIM — oOpa3oBareiabHbIM  cTranmaptom (manmee DI'OC) mo
CHEIMAILHOCTH cpeHero npodeccuonansHoro oopasosanus (manee CI1O) mins cnenuanbHOCTH
09.02.02 KomnproTepHbIE CETH

Copnepxkanue mporpammbl «buosiorus» HampaBlIeHO Ha JIOCTHUKEHUE CICAYIOUIUX yenell.
- OCBOGHME 3HaHUH O OHOJOTMYECKHX CHUCTeMaX, HWCTOPUU pPAa3BUTUS COBPEMEHHBIX
IIPEICTABICHUIM O KMBOW MPUPOJE, O BBLAAIOIIUXCS OTKPBITHSIX B OMOJIOTMYECKOM HayKe; poJiu
OMOJIOrMYecKOl HayKu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOUM KapTUHBI MUDPA; O
METOJ1aX Hay4YHOI'0 TIO3HAHMSI;

- OBJIaJICHHE YMEHUSMHU MPOBOJUTH HAOMIOACHUS, INIAHUPOBATH U BBINOJIHATH JKCIHEPUMEHTHI,
BBIJIBUTATh THUIOTE3bl U CTPOUTH MOJEIH, MPUMEHITh MOJYYCHHBIC 3HAHUSA 1O OWOJIOTHH IS
OOBSICHEHUS SIBICHUM M CBOWCTB BEILECTB; MPAKTUYECKH HCIONb30BaTh 3HAHUS MO (HU3UKE,
XUMHH U OMOJIOTHH; OIEHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HH(DOpMAIIHH;

- OBJIaJICHHE YMEHHSIMH OOOCHOBBIBATH MECTO U POJIb OMOJOTHYECKHUX 3HAHUM B MPAKTUYECKON
NESATEILHOCTH JIIOJIeH, B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUMW; OMPENEISATh KUBbIE OOBEKTHI B
MPUPOJIC; TPOBOAUTH HAONIOACHUSA 32 SKOCUCTEMAMH C IENbI0 WX OMNHCAHUA W BBISBICHUS
€CTECTBCHHBIX W AHTPOIIOTCHHBIX HW3MEHEHWH; HAaXOOUTh W AaHAIU3UPOBATH HHQPOPMAIUIO O
KHUBBIX 00BEKTaX;

- pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH
oOydaromuxcsi B Mpolecce H3Y4YeHHs OMOJIOTMYECKUX SIBICHHUI; BBIJAIOIIMXCS JOCTHUKCHHIMA
OHMOJIOTHH, BOIIEAIIUX B OOIICUCITIOBEYECKYIO KYIBTYPY; CIOXKHBIX W MPOTUBOPCUYUBBIX ITyTEH
Pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISA0OB, UICH, TEOPHi, KOHIIETIIUN, TUIOTE3 (O CYIIHOCTU U
MIPOUCXOXKICHUN KU3HH, YEIIOBEKA) B X0/ pa0OTHI ¢ Pa3IMUYHBIMHA UCTOYHUKAMH WH(OPMAIINH;

- pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKHX CIOCOOHOCTEH B
npouecce NpuoOpeTeHHs] 3HAaHUNM M yMEHUH 10 OWOJIOTMM C HCIIOJIb30BAHHMEM pPa3IMYHBIX
HMCTOYHUKOB MHGOPMAITUU M COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCTIHTaHHE YOEKICHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB MPHUPOIBI, HUCIOJIB30BAHUS
JOCTHXKEHUM B o0nacTé (U3NKK, XUMHM M OHOJOTMM Ha OJaro pa3BUTHS YelOBEYECKOU
LUMBUIN3ALMU; HEOOXOIMMOCTH COTPYAHHYECTBA B IPOLECCE COBMECTHOIO BBINOJHEHUS 3ajad,
YBOKUTEIHBHOTO  OTHOIIEHMsT K MHEHHIO ONMOHEHTa TMpu  OOCYKIACHUH  MpoOieM
€CTECTBEHHOHAYYHOTO COJIepKaHMsI; TOTOBHOCTH K MOPAJIbHO-3THUECKOH OLIEHKE HCII0JIb30BAHUS
HAyYHBIX JOCTH)KCHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3aIIUTy OKPYXKAIOIIEH Cpe/ibl;

- WCMOJIb30BaHWE MPHOOPETCHHBIX 3HAHWW W YMEHHUM JUIsl pElIeHUs MPaKTHYECKUX 3a7ad B
MOBCETHEBHON >KM3HU, oOecreueHus O0e30MacHOCTH COOCTBEHHOH JKM3HHU, pallMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPaHBI OKPYXKAIOIIEH Cpebl, BO3SMOKHOCTh MPUMEHEHHS 3HAHUKN TpU
pElIeHnH 3aa4, BO3HUKAIOIINX B MOCIENyIoIel MpodecCnOHaTbHON e TENIbHOCTH.

B nmporpammy BKIIOUYEHO cOJep)KaHUE, HampaBiIeHHOE Ha (OPMUPOBAHHE Yy CTYACHTOB
KOMIIETEeHIINH, HeoOXoauMbIX s kadecTBeHHOro ocBoeHus OITOIT CIIO na 6a3e OCHOBHOTO
o0uiero oOpa3oBaHMs C TOJYYEHHUEM CpeIHEro obiiero o0Opa3zoBaHUs; MPOrpaMMbl OJITOTOBKU
KBATM(DUIIUPOBAHHBIX PAOOYMX, CIYKAIIUX, MPOrPaMMBbI MOATOTOBKH CIHEIHATUCTOB CPEIHETO
3sena ([IITIKPC, IIIICC3).

B Ouonoruu QopMuUpyrOTCS MHOTHE BHUIBI ACSITEIBHOCTH, KOTOPHIE HMEIOT MeTa
npeaMeTHBIM xapakTep. K HUM B mepByH ouyepenb OTHOCSTCS: MOACIUPOBAHHWE OOBEKTOB H
MIPOLIECCOB, MTPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS, CUCTEMHO-HH()OPMAIIMOHHBIA aHAIN3,
dbopmynupoBaHUE THUIIOTE3, aHAIW3 W CHUHTE3, CpPaBHEHHE, OO0OOIIEHWE, CHUCTeMaTH3allHs,
BBISIBJICHHE TPUYUHHO-CIEICTBEHHBIX CBS3€d, IMOWCK AaHAJOroB, YIMpaBJeHHE OOBEKTAMU H
nporeccamMu. VIMEHHO 9Ta AUCHUIUIMHA TTO3BOJIIET IMO3HAKOMHUTH YYaIIUXCs C HayIHBIMH
MeTOAaMH



1.2 MecTO TMCUMIJIMHBI B CTPYKTYpP€e NPOrpaMMbl MOATOTOBKH CIIEHHAJINCTOB
Cpe/lHero 3BeHa

Hucuunnuna «buonorus» oTHOCUTCS K 0a30BOMY LUKy OCHOBHOW NMpoQeccuOHaIbHON
oOpa3oBaTenbHON TporpamMmbl. sl OCBOEHUSI JUCIHUIUIMHBI CTYACHTHI UCIONB3YIOT 3HAHHS,
YMEHHS U HaBBIKU, CHOPMUPOBAHHBIE HA JUCHUILTUHAX «DKOJIOTUS.

1.3 TpeOoBanusi K pe3yJibTaTaM OCBOEHH S Y4eOHOW TUCUMIJIMHBI

OcBoenue coaepxanus y4eOHOW NUCHHUILIMHBI «bHonorus» oOecreuynuBaeT AOCTHKEHHE
CTYICHTaMHU CJEIYIOIINX Pe3yIbTaTOB:

JUYHOCMHBIX:

- YYBCTBO TOPJOCTU M YBAKEHUSA K HCTOPUMU U JOCTHUKEHHUSIM OTCUECTBEHHOW HAaYKH;
rpaMOTHOE TMIOBEJIEeHHE B NPOPECCHOHATIBHON MAEATENbHOCTH W OBITY MpH OOpaIleHUuu C
pudoOpaMu U yCTPOHCTBAMU;

- TOTOBHOCTH K TIPOJOJKEHUI0 00pa30BaHMs U MOBBIIICHUS KBATM(UKAIIMKA B N30paHHOM
npodeccnoHanbHOM N1eATEeIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH €CTECTBEHHOHAYYHBIX
KOMIICTCHITUM B 3TOM,;

- YMEHHE HCIOIb30BaTh JOCTHIKEHHUS COBPEMEHHOH HAyKHM U €CTeCTBEHHOHAYYHBIX
TEXHOJIOTHH JUIsl TIOBBIIICHUS COOCTBEHHOI'O HMHTEJUICKTYaJIbHOTO pPa3BUTHS B BBIOpaHHOM
npodeccroHanbHOI 1eATENbHOCTH;

- YMEHHE CaMOCTOSITENBHO IO00BIBaTh HOBBIC JJISI ce0sl €CTECTBEHHOHAy4YHBIC 3HAHMS,
UCIOJIB3YS AJISl 3TOTO AOCTYIHbBIE HCTOYHUKHU UH(DOpMAIINH;

- YMEHHUE BBICTPAaWBATh KOHCTPYKTHUBHBIE B3aMMOOTHOIICHUSI B KOMAHJE IO PEHICHHUIO
00IIUX 3a7a4;

- YMEHHE YIpPAaBIATH CBOEU I03HABATEIBHOW JEATENIbHOCTHIO, MPOBOJUTH CAMOOLEHKY
YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

Mema npeomMemHuIX:

- HCIOJb30BaHHE PA3IMYHBIX BHJOB IO3HABATEIBHOM NEATENBHOCTH [UISI PEIICHUS
€CTECTBEHHOHAy4YHBIX 3aJay, I[PUMEHEHHE OCHOBHBIX METOAOB IMO3HaHUS (HaOIIOAEHUS,
OMMCaHUs, HM3MEPEHHs, HKCIEPHUMEHTa) AN WU3YUeHHUs pPa3IMYHBIX CTOPOH OKpYXKarolen
JIEHCTBUTEIIFHOCTH,

- HCIOJIb30BAHME OCHOBHBIX WHTEIJICKTYaldbHBIX OIEpaluii: IMOCTAHOBKH 3a/ayH,
dbopmMynupoBaHUsl TUIOTE3, aHAIW3a M CUHTE3a, CPAaBHEHHS, OOOOIIEHMS, CHUCTEMaTH3AIlHH,
BBISIBJICHUSI TIPUYMHHO-CIIEJICTBEHHBIX CBSI3€H, TOMCKA aHATIOTOB, (JOPMYITUPOBAHNUS BHIBOJIOB IS
M3y4YeHUs Pa3JIMYHBIX CTOPOH HM3Y4aeMbIX OOBEKTOB, SIBIEHWW M TPOIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodecCHOHATBHOMU cdepe;

- yYMEHHME TEHepUpoBaThb HUJEH U ONPENENATh CpEACTBa, HEOOXOAUMBIE IS HUX
peanuzanuy;

- YMEHHME HUCHOJb30BaTh PA3IMYHbIE MCTOYHUKU JJIS TOTYYEHUs] €CTECTBEHHOHAYYHOU
nH(OpMaIIUH, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHHE aHAJIM3UPOBATH U MPECTABIATh HH()OPMAIUIO B PA3JINYHBIX BHIAX;

- yMeHHe MYyOJIMYHO TMPEACTaBISATh PE3yNbTaThl COOCTBEHHOTO WCCIEAOBAHUS, BECTH
JUCKYCCHUH, JOCTYITHO M TapMOHUYHO codYeTas cojaepkaHue u (GOopMbl IpelcTaBiIsieMon
uH(pOpMaINH;

npeoMemHbLX:

- c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN O POIM U MecTe OHOJIOTHHM B COBPEMEHHOU
HAay4yHOM KapTHMHE MHpa; MOHUMAaHHE CYIIHOCTH HAOJIOJAaeMbIX B MPHUPOJE SBICHUH, POIHU
€CTeCTBEHHOHAYYHBIX JUCHUIUIMH B (opmupoBaHMHM Kpyrozopa u  (GYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHs] TPAaKTUYEeCKUX 3a]1ay;

- BJAJICHWE OCHOBOIIOJIATAIONIMMH OHMOJOTHYECKMMH TOHSATUSMHU, 3aKOHOMEPHOCTSIIMH,
3aKOHAMHU U TEOPHUSIMHU; YBEPEHHOE MCIIOIb30BAaHUE E€CTECTBEHHOHAYYHOW TEPMHHOJIOTHH H
CUMBOIIUKH;



- BIIQJICHUE OCHOBHBIMHM METOJAaMH HAy4YHOTO IIO3HAHUS, HCIOJb3yeMBIMH B HayKe:
HaOJI0CHNUEM, OIUCAaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM;

- yMeHHsI 00pabaThiBaTh pe3ybTaThl M3MEPEHHI, OOHAPYKUBATh 3aBUCHUMOCTH MEXKIY
UCCIIelyeMbIMH BEJTMUYMHAMMU, OOBSICHATD MOIY4YE€HHBIE PE3YJIbTaThl U JIeNIaTh BHIBOJIBI;

- c(popMHUPOBAHHOCTH YMEHUS MPUMEHSTD MTOJyYCHHbIC 3HAHUS I OOBSCHEHUS YCIOBUN
IIPOTEKaHUs OMOJIOTUYECKUX SIBJICHUH B IpUpoAe, NpodhecCHOHAIBHOW cdepe U Ui NPUHATHA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMN )KU3HU.

B pe3yabrare u3yudyeHusi 00s13aTeIbHON 4YacTH Y4eOHOr0 HUKJIA 00y4aloIMUACH
HOJIKeH:

3HaTh:

31. OuonoruyecKkre CUCTEMbI Pa3HOI'O YPOBHS;

32. poib OpraHMYeCKMX U HEOPraHUYECKUX BELECTB B KIIETKE;

33. cTpoeHHE KIIETOK JYKAapUOT, CTPOEHUE M MHOrooOpasue KIETOK pacTeHUH W

KHUBOTHBIX;
34. npocTpaHCTBEHHYIO CTPYKTYpY 6emnka, mosiekyn JJHK u PHK;
35. KJIETOYHYIO TEOPHUIO CTPOCHHUS OPTaHU3MOB;
36. 0 pa3MHOKEHUU KaK O Ba)KHENIIEM CBOMCTBE JKUBBIX OPraHU3MOB;
37. OCHOBHBIE CTAJIMM OHTOTE€HE3a HAa IPUMEPE PAa3BUTHUS IO3BOHOYHBIX KHBOTHBIX;
38. mpencTaBieHUst O TOCIEACTBUAX BIUSHHUS AJIKOTOJI, HUKOTHHA, HAPKOTHUYECKUX
BEILIECTB, 3arpsI3HEHUS CPEbl HA Pa3BUTHE U PENPOyKTUBHOE 3/10pPOBbE YeIOBEKA

39. 0 HacIeACTBEHHOW U HEHACIEACTBEHHON U3MEHYMBOCTBIO U €€ OMOJIOrMYECKOM pOJIbIO
B 3BOJIIOIIMU KUBOI'O MHUpa

310. npencraBieHUs O TEHETHKE KAK O TEOPETUYECKON OCHOBE CENEKIIUU

311. nmpencraBineHuss 00 YCIOXKHEHUM SKUBBIX OpPraHM3MOB Ha 3emile B Ipolecce
HBOJIIOLIUN

312. KOHUIeNUMU BUAA, €€ KPUTEPUH, NOAOOp MPUMEPOB TOrO, YTO MOMYJALUA —
CTPYKTYpHasi €IMHUIIA BUJIA U IBOJIOIHH

313. skosormueckue GaKTOpbl U UX BIUSHUSA HA OPraHU3MBbI

314. npuMepbl HCIOJB30BAHHSA B XO3ANMCTBEHHOM JEATENBHOCTH JtoJiel Mopdo-
(GYHKIMOHAJIBHBIX YEPT OPraHM3alUU PACTEHUH W JKUBOTHBIX TIPU CO3JIaHUH
COBEPILIEHHBIX TEXHUIECKUX CUCTEM U YCTPOWMCTB 1O aHAJIOTHH C )KUBBIMH CHCTEMaMH
Ymersn:
¥Y1.1poBOANTH CpaBHEHHE XMMUYECKON OpraHU3aIiy )KUBBIX U HEXKHUBBIX 00BEKTOB
¥Y2.npoBoauTh HAOMIOACHUE KJIETOK PACTEHHM M JKUBOTHBIX IOJ] MHKPOCKOIIOM Ha
TOTOBBIX MUKpOIpEnapaTax, uX OMHCaHNE

¥Y3.cTpouTh CXeMbI SHEPreTUYecKoro ooMeHa U OuocuHTe3a Oenka

Y4.camocTOSITENEHO UCKATh JOKA3aTeNbCTBA TOrO, YTO KJIETKa — 3JEMEHTAapHas KUBas
cUcTeMa U OCHOBHAs CTPYKTYPHO-(DYHKIIMOHAIbHAsi €IUHHMIIA BCEX JKUBBIX
OpraHU3MOB

¥Y5.caMocTOSITENbHO HAXOAUTh OTIMYUS MHUTO3a OT MeHo03a, ONpeAesss IBOIIOLHOHHYIO
POJIb STUX BUJIOB JICICHUS KIETKH

Y6.xapakTepu30BaTh CTAAMH NOCTAIMOPHOHATILHOTO PA3BUTHUS HA IPUMEPE YETIOBEKA

¥Y7.paz0upaTbCs B ITHYECKUX AaCTEKTaXx HEKOTOPBHIX JIOCTIKCHHA B OHWOTEXHOJIOTHH:
KJIOHUPOBAHUH KHUBOTHBIX U MpoOIeMax KIIOHHPOBAHUS YelloBeKa

Y8.5KcriepruMeHTATFHBIM ITYTEM BBISBISITH aIalTHBHBIE OCOOEHHOCTH OPTaHWU3MOB, MX
OTHOCHTEJIbHBIN XapakTep

¥Y9.5CcHO ¥ TOYHO M3/IaraTh CBOM MBICIIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHUS,
BOCIIPHHUMATh M aHAJIU3UPOBATh MHEHUS COOECETHHKOB, MPHU3HABAs MPaBO IPYroro
YyeJloBeKa Ha HHOE MHEHHE

¥Y10. oTcrauBaTh MHEHHE, O COXPAaHEHHHM OMOJIIOTMYECKOT0 MHOrooOpa3usi Kak OCHOBE

yCTOHYMBOCTU OHOC(hEpHl U MPOTPECCUBHOTO €€ Pa3BUTHSI.

Y11. BbBIABIATH NPUYUHBI BBIMUPAHUS BHJIOB



Y12. CTpouTh SIPYyCHOCTH PACTUTEIBHOTO COOOIIECTBa, MUIICBBIC IEMHM U CETH B
OHoLIeHO03€e, a TAKXKE IKOJIOTUYECKHE MUPAMUIbI.

Y13. cTpouTh MOJENIH CKIAQAYaTONW CTPYKTYPHI, UCIIOJIb3yEMbIE B CTPOUTEIHCTBE

NmeTh NpakTUYeCKHUii ONbIT:

O1.mpuUroToBiIeHNUE U ONMMCAHUE MUKPOIPETIAPATOB KJIETOK PACTEHUH.

O2.cpaBHeHUE CTPOCHHUSI KJIIETOK PACTEHUH U KUBOTHBIX 110 TOTOBBIM MHUKpOIIpenapaTam

O3.nmpaBunbHO  (POPMUPOBATH  JOKA3aTEIbHYI0 0a3y JBOJIONMOHHOTO  Pa3BHUTHUSA
YKUBOTHOT'O MUpPa

O4.BoIsSIBIICHUST M ONHCAHMS TPHU3HAKOB CXOJCTBA 3apOJBIIICH 4YeOBEKa W JIPYTHX
MO3BOHOYHBIX KaK JJ0Ka3aTeJIbCTBA UX SBOJIIOIIMOHHOTO POJICTBA

O5.ananmu3a (HEHOTHIMMYECKON HM3MEHYMBOCTH, BBISIBICHHS MYTarceHOB B OKpPY)KAroIIeH
cpelle ¥ KOCBEHHAs OIICHKA BO3MOKHOTO MX BIMSHUS Ha OpraHU3M

O6.u3yueHusi BIUSHUS aKOTOM3Ma, HAPKOMAaHWUW, KYpPeHHS Ha HACJICJCTBEHHOCTh Ha
BUJICOMaTepuane

O7.03HaKOMIICHUSI C OCHOBHBIMH JIOCTHI)KEHUSIMU COBPEMEHHOW CEJCKIUU KYJIbTYPHBIX
pacTeHuid, JOMAIIHUX >KUBOTHBIX 1 MUKPOOPTaHU3MOB

O8.aHanmu3a 1 OIEHKU PA3TUYHBIX THUIOTE3 MPOUCXOXKICHUS KUZHU

O9.ouleHUBaHUS POJNM DBOJIOLUOHHOTO Yy4eHHS B (HOPMHUPOBAHHH COBPEMEHHOM
€CTECTBCHHO-HAYYHOW KapTUHBI MUPA

O10. ycBoeHHS TOro, YTO OCHOBHBIMH HAIPaBJIEHUSMHU 3BOJIOIMOHHOIO IMporpecca
SIBIISTFOTCS. OMOJIOTHICCKUI IMpOrpece U OMOIOTHYECKHIA perpecc.

Oll.

CPAaBHUTCJIbHOI'O  OIIMCAHUA OJJHOM U3 ECTECTBEHHBIX IOpUpOAHBIX CHCTEM

(Harpumep, Jieca) U KakoM-HUOYIb arpO3KOCUCTEMBI (HapuMep, MUIIEHUYHOTO MOJs).

Ol2.

IPUPOJHOHN KOCHCTEME U arpOLEHO3E.

Ol13.

COCTaBJICHUA CXEM IIEpcaadyn BCIOCCTB KW OHCPruM I10 MLOCIIHAM IIMTAHUA B

3HaKOMCTBa C T}T)Y6‘18.TLIMI/I CTPYKTypaMu B JKUBOM npupoac MU TCEXHHUKE,

a9POJAMHAMHUYECKUMHU U TUAPOJUHAMUYECKHMH YCTPOMCTBAMHU B KUBOM IIPUPOJE U

TCXHHKC.

1.4 IlepeyeHb IUIAHHPYEMBIX Pe3yJbTATOB O0Oy4YeHHs 10 NUCHHUILVINHE (MepedYeHb
¢GopMupyemMbIX 3HAHUI, YMEHHH U ONITHI AEATEJIbHOCTH)

.HaumenoBaHnue TeMbl

B pesynbrate n3zyueHus: yaeOHON AUCIUTUIMHBI 00y4YalOUTUECs TOJDKHBI

3HATh

YMETb

UMCTb HpaKTI/I‘ICCKI/IIjI OIIBIT

1.1 BBenenue
Xumuueckast
OpTraHU3aIsl KICTKU

31-0noioruuecKue
CHCTEMBI Pa3HOTO YPOBHS

V1- npoBoauThH cCpaBHEHUE
XMMHUYECKOH OpraHu3aluu
JKUBBIX M HEXXHMBBIX 0OBEKTOB

O1- npUroToBIEHUE U
OIMCaHNe MUKPOIIPENapaToB
KJIIETOK PacTeHUH

1.2 Crpoenne u
GbyHKIUN KIIETKH.
OOMeH BelecTB W
npeBpanieHue
9HEPTUH B KIIETKE

32- posb OpraHuveCcKuX U
HEOPTaHMYECKUX BEIECTB
B KJICTKE

Y2- npoBOaUTH HAOIOICHNE
KJIETOK pACTEHUN U AKUBOTHBIX
10T MUKPOCKOTIOM Ha TOTOBBIX
MUKpoOIIpenaparax, ux onucaHue

O2-cpaBHEHHE CTPOCHUS
KJIETOK pacTEHUHN U KUBOTHBIX
10 TOTOBBIM
MHKpoOIpenaparam

1.3 JKusHEHHBIA IUKII
KJIETKH

33- cTpoeHHEe KIIETOK

9YKapHOT, CTPOEHUE U
MHOT000pasue KJIETOK
pacTeHuil U )KUBOTHBIX

V3- cTpouTh CXEMBbI
JHEPreTUIEeCKOT0 OOMEHa U
OmocuHTe3a Oenka

O3- mpaBuibHO (HOPMHUPOBATH
JIOKa3aTelbHyIo 0a3zy
SBOJIIOLIUOHHOTO Pa3BUTUS
JKMBOTHOT'O MHpa

2.1 Pasmuosxenue
OpraHu3MoB
NunuBuayansHoe
pa3BUTHE OpraHU3Ma

34- NpOCTPaHCTBEHHYIO
CTPYKTYpY Oellka, MOJIeKyJI
JHK u PHK

36- 0 pa3MHOXKEHHH KakK O
Ba)KHEHIIEM CBOICTBE
JKHUBBIX OPTaHNU3MOB,

V4- caM0oCTOSATEILHO HCKATh
JIOKa3aTeIbCTBa TOr0, YTO KJIIETKa
— JJIeMEHTapHas )KUBask CHCTeMa
M OCHOBHAas CTPYKTYpPHO-
(yHKIIMOHABEHAS €IMHALIA BCEX
KHUBBIX OpFaHI/I3MOB

V5- camoCTOSTEIEHO HAXOAUTh
OTJIMYMS MUTO3a OT MEHO03a,
ONpeeisisl SBOIOLMOHHYIO POJIb
9THX BUJOB JICJICHHS KIIETKU

O4- BEISIBIICHUS U OITMCAHUSA
MPU3HAKOB CXOACTBA
3apo/IbIIIeH YeIoBeKa U
JPYTUX TTO3BOHOYHBIX KaK
JI0Ka3aTeNbCTBA UX
SBOJTIOIIIOHHOTO POJICTBA




.HaumeHnoBanue TeMbl

B PEIYILTATC N3YUYCHUS yqe6H0171 JUCHUITIINHBI 06yqafomneca JOJIDKHBI

3HATh

YMEThb

UMCTb HpaKTI/I‘{eCKI/Iﬁ OIIBIT

3.1 OcHOBHI y4eHUs 0O
HACJICAACTBCHHOCTH H
N3MEHYHBOCTH

35-KJI€TOYHYIO TCOPHIO
CTPOCHHSI OPTaHU3MOB;
37- OCHOBHBIE CTAIUH
OHTOTeHe3a Ha IpuMepe
Pa3BHUTHSI TO3BOHOYHBIX
JKUBOTHBIX

Y6- XxapakTepu30BaTh CTaJIUN
MOCT3MOPHOHAIBHOTO Pa3BUTHUS
Ha IPUMEpE YeI0BEKa

O5- aHanu3a GeHOTUIIMIECKOH
HN3MEHYMBOCTH, BBISBICHHA
MYTareHOB B OKpY>KaroLen
cpeze ¥ KOCBEHHAs OICHKA
BO3MOJ)KHOTO MX BIMSHHSA Ha
OpTaHH3M

3.2 3aKOHOMEPHOCTH
HA3MEHYUBOCTH.
OCHOBEI CEIIEKIINHU
pacTeHui, >KUBOTHBIX
U MHKPOOPTaHH3MOB

38- mpencTaBneHUS 0
IMOCJENCTBUAX BIUSHUS
AJIKOT0JIsl, HUKOTHHA,
HAPKOTHYCCKUX BEIECTB,
3arpsi3HEHUS CPEbl Ha
pa3BuTHE U
PENPOYKTUBHOE 3/T0POBHE
YyeJI0BEKa

V7- pa3OupaThCs B ITHIECCKHIX
acIleKTaX HEKOTOPBIX
JIOCTHKEHUH B OMOTEXHOJIOTHH:
KJIOHMPOBaHUH XMBOTHBIX U
npoOiemMax KIOHUPOBAHUS
YeJoBeKa

O6- m3y4eHUs BIUASHUSL
AJIKOT0JIN3Ma, HAPKOMAHHH,
KypEHUs Ha HACJIeICTBEHHOCTh
Ha BUJileoMarepuare

O7 o3HaKOMIIEHUS C
OCHOBHBIMH JIOCTH)KEHUSMH
COBPEMEHHOU CEeNEeKIUN
KYJITYpPHBIX PACTCHHH,
JOMAITHUX KAUBOTHBIX U
MHKPOOPTaHHU3MOB

4.1 IlpoucxoxiaeHue
M HadajJdbHBIE >Tallbl
pa3BUTHA >KM3HM Ha
3emue. Ucropus
pasBuTHA

JBOJIIOIIMOHHBIX UIEH

311- npeacraBneHus o
MOCJIEICTBUSX BIUSTHUS
aJIKOroJIsl, HUKOTHHA,
HapKOTHYECKUX BEIIECTB,
3arpsi3HEHUs Cpejibl Ha
pasButHe u
PENPOIYKTUBHOE 3I0POBBE
YyeJI0BeKa

V8- sKcriepUMEHTAIBHBIM ITyTEM
BBISBIIATH Al THBHBIE
0COOCHHOCTH OPTaHU3MOB, HX
OTHOCHTEJILHBIA XapakTep

O8- aHanmu3a U OLIEHKHU
Pa3UYHBIX THIIOTE3
TIPOUCXOKICHUS KU3HU

4.2 MuUKpO3BOIIOIHS
1 MaKpO3BOIIOLUS

312- KOHIEHIMK BHUJA, €€

KpUTEPHH, nonoop
NIPUMEPOB TOrO, 4TO
TOIY IS —
CTPYKTYpHas

VY9-51cHO ¥ TOYHO HM3/1araTh CBOM
MBICITH, IOTHYECKH
000CHOBBIBAaTh CBOIO TOUKY
3pEHUs], BOCOPUHUMATD U
aHaJIM3UPOBATh MHCHHUS
co0eceIHUKOB, MTPU3HABAs IIPABO
JIPYroro 4ejoBeKa Ha HHOE
MHEHUE

O09- onieHMBaHUA POIU
9BOJIFOIIMOHHOTO YUCHUS B
(hopMUpPOBaHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa

5.1 AHTpPOIIOTEHE3.
Yenoseueckne pacel

312-KOHIIENIINY BUJIa, €€
KpUTEpHH, TOg00p
MIPUMEPOB TOTO, UTO
TIOMYJISIITUST —
CTPYKTYpHas eMHHIIA
BHIAa U DBOJIIOLUHU

VY10- oTrcTanBaTh MHEHHE, O
COXpaHeHUN OHOJIOTHYECKOTO
MHOT000pa3usi Kak OCHOBE
ycrod4nBocTH 6uochepsl 1
MPOTPECCUBHOTO €€ Pa3BUTHS

O10- ycBo€HUs TOrO, 4TO
OCHOBHBIMH HAIIPaBJICHUSIMH
3BOJIIOI[IOHHOTO TIporpecca
SIBIISTFOTCSI OMOJIOTUIECKUI
mporpecc U OMOJOTHIECKUit
perpecc

6.1 Dkomoruss —
HayKa 0
B3aMMOOTHOIICHHSAX
OpPraHM3MOB  MEXIy
c000if U OKpyKaroIIei
cpenoit

313-sK010THYECKHE
(bakKTOpHI ¥ UX BIMSHUS HA
OpraHU3MbI

VY11- BBIBIATH IPUYHHBI
BBIMHMPaHHUS BUIOB

O11- cpaBHUTETHHOTO
OIMCaHUs OJIHOM U3
€CTECTBEHHBIX ITPHPOIHBIX
cucTeM (Hampumep, jieca) u
KaKOH-HHOYIb
arpo3KOCHCTEMBI (HaIpuMep,
TMIIIEHUYHOTO TI0JIs)

6.2 buochepa —
rio0anpHas
9KOCUCTEMA.
Buocdepa n genosek

313-sK070THYECKHE
(akTOpHI M UX BIHMSTHUS Ha
OpraHU3MBI

V12- cTpouth ApyCcHOCTH
PacTUTEIFHOTO COOOIIECTBa,
MUIIEBBIC IIETIH U CETH B
OMOILIEHO3€E, a TAKKe
HKOJIOTHYECKUE MTUPAMUIBI

O12- cocTaBiaeHHUS CXEM
nepenayy BeIeCTB U SHEPTUU
I10 LEMSIM MUTAaHUS B
IIPUPOJHOMN SKOCUCTEME U
arporeHo3e

6.3 bruonnka

314-mpumepsr
HCTIOIb30BaHUS B
XO351IICTBEHHOM
NeATEIILHOCTH JTI0AeH
Mop(o-pyHKIMOHATIBHBIX
4epT OpraHu3aluu
pacTeHuit U )KUBOTHBIX IIPU
CO3/1aHUH COBEPILIEHHBIX
TEXHUYECKHUX CUCTEM U
YCTPOMCTB 10 aHAJIOTUH C

V13- CTPOUTH MOJEIH
CKJIauaTou CTPYKTYDHI,
HCTIONB3YEMBIE B CTPOUTEIHCTBE

O13- 3HaKOMCTBA C
TpyO4aTBEIMU CTPYKTYpamMH B
JKUBOH NIPUPOJE U TEXHUKE,
A’POTMHAMUYECKIMH H
TUAPOIMHAMUYECKUMHU
YCTpOMCTBaMH B >KUBOI
MIPUPOJIE U TEXHUKE




B PEIYILTATC N3YUYCHUS y‘{GGHOﬁ JUCHUITIINHBI 06yqafomneca JOJIDKHBI

.HaumeHnoBanue TeMbl v
3HATh YMETH HUMCTb IMMPAKTUYCCKHUHU OIBIT

KUBBIMU CUCTCMaMU

2 CTPYKTYPA U COAEPXKAHUE YYEFHOU JUCIATLIAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueGHO#I paboThI Bceero Cemectp
4acoB 2
YyeOHast Harpy3Ka (BCero) 54 54
AynuTopHas Harpyska (Bcero) 36 36
B TOM YHCJIE:
JIEKIMOHHBIE 3aHATHS 24 24
MPAKTUYECKUE 3aHATUS 12 12
1ab0paTopHBIE paOOTHI - -
CamocTosTenbHas paborta 18 18
[TpoMMexyTOUHasE aTTeCTALIUS Huddepennn
POBaHHBIM
3a4ET

2.2 CTpyKTypa IUCHUILIMHBI

KoanyecTBO ayANTOPHBIX YaCOB
CamocTosiTe1bHasA
IIpakTnuyeckue u
HaumMeHoBaHue pa3fesioB U TeM Teoperunueckoe paboTa cTyaeHTa
Bcero J1a60paTopHbIe
o0yueHnue (4ac)
3aHATHUSA
Pa3gen 1. YyeHue o KjieTke 14 6 2 6
Tema 1.1 Brenenne Xumudeckast 4 > ) ’
OpTaHu3aIMsl KIETKH
Tema 1.2 CtpoeHue U GpyHKITUH KISTKH.
OOMeH BelecTB U IpeBpalIcHue 6 2 2 2
SHEpPTHUHU B KJIETKE
Tema 1.3 XXuzHeHHBIIN [UKIT KJIIETKHA 4 2 - 2
Pasnen 2 PasmHoskeHue u
HHIUBHIYAJIbHOE Pa3BUTHE 6 2 2 2
OPraHH3MOB
Tema 2.1. Pa3mHOXeHHE OpraHU3MOB 6 2 2 2
WHauBHayansHOE pa3BUTHE OpTaHU3Ma
Paznesa 3. OcHOBBI TEHETHKH U 10 4 2 4
ceJeKIuHI
Tema 3.1 OcHOBBI y4eHUs O 6 ’ ’ ’
HACJICICTBEHHOCTH ¥ M3MEHYMBOCTH
Tema 3.2 3akoHOMEpPHOCTH
M3MEHUYNBOCTH. OCHOBBI CENEKINU 4 ’ ) )
pacCTEHH, )KUBOTHBIX U
MHUKPOOPTaHN3MOB
Pa3nen 4. IIpoucxo:kaeHue u
pa3BUTHE KU3HU HA 3eMJIe. 7 4 2 1
IBOJIIOIIHOHHOE YUeHHE
Tema 4.1 [IpoucxoxaeHue U HauaJIbHbIE
JTalbl pa3BUTH KHU3HU Ha 3eMile. 3 2 - 1
HcTopust pa3BUTHS 3BOJIOIMOHHBIX HJIEH
Tema 4.2 Mukpo3BOIIOLUS U 4 2 2
MaKpPOIBOJFOIHS
Pasgen S IlponcxokaeHne 4ea0BeKa 5 2 2 1
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Tema 5.1 Anrtponorenes. Yenoseueckue 5 2 2 1
pacsl
Pa3zgea 6 OCHOBBI PKOJIOTHH 12 6 2 4
Tema 6.1 Oxonorus — Hayka o
B3aMMOOTHOIIICHHUSIX OPTaHU3MOB MEXIY 4 2 - 2
co00M 1 OKpYy’KalomIeH cpenoi
Tema 6.2 buocdepa — rmodansHas 5 ) ) |
sKocucrema. brocdepa u genoBek
Tema 6.3 bronuka 3 2 - 1
Bcero mo gucuunianmge 54 24 12 18
2.3 Temamuueckuit naan u cooepircanue y4eOHbvIX 3aHAMUN
HanmenoBanmue Coaeprxanue yueOHOIro MaTepuaJia, NpaKkTHYeCKue u Oo0mbe
pa3esioB U TeM JabopaTopHble padoThl, CAMOCTOSITE/IbHAsI padoTa M
o0yuarommxcst 4aco
B
1 2 3
Pa3zgen 1. YueHnue o KJjierke
Tema 1.1 Cooeporcanue yuednozo mamepuana 16
Beenenne 1. Meroas! MO3HAHMS )KMBOW IIPUPOJIBL: ONMCATEIbHBIN, 2
XuMnueckas UCTOPUYECKH, MEeTOI MoJierpoBaHus. Poib Onomornyeckux Teo-
OpraHu3anus puii, e, rurnore3 B GOPMUPOBAHUN €CTECTBEHHOHAYYHON
KJIETKH KapTuHbI Mupa. CyIIHOCTb KU3HU U CBOMCTBA KUBOTO. YPOBHU
OPraHU3aLMU KU3HU. XUMUYECKHI COCTAaB KIIETKH.
Heoprannueckue BemecrBa. Oprannyeckue Beulectsa. JIumuasl
u yrieBoabl. Oprannueckue Beuiecta. benku. HyknenHosble
KHCJIOTBI.
Camocmoamenvnas paboma Camocmoamenvhas paboma: 2
cUCTeMaTh4ecKas mpopaboTKa KOHCTIEKTOB 3aHATHM, yueOHON
JUTEPATYpPBl, AOMOIHUTEIBHON JINTEPATYPHI, C UCIIOIB30BAHUEM
pPEKOMEHJallMid TPenoiaBaTes.
3anoMHUTh TaOJIUIBI 110 TEMaM: «XUMHUYECKHUE AIEMEHTHI KIIETKHY;
CooOmienne «Pomb B KJI€TKE HEOPTaHUYECKUX U OPTaHUUYECKUX
BEILECTB.
Tema 1.2 Cooeporcanue yuednozo mamepuana
Crpoenne n Opranounas! kietku 3ykapuot: II1C, kiaerounas MemOpaHa, 2
bynkuun anmapar [ oKy, JIM30COMBI, MUTOXOHAPUH, IIACTHU/IBL.
kJjerku. O6men | Knerounoe sipo: saepHas 000104Ka, AEpHBIA COK, SIPHIIIKO,
BELIECTB U XpoMaTHH. XPOMOCOMBI. S11po 00s13aTeNbHbIII KOMIIOHEHT KJIETOK
NnpeBpalleHue sykapuoT. CTpoeHue u (QPyHKIIHMH XpOMOCOM. 3HauUEHHE
JHEePruM B MOCTOSTHCTBA Yncia U OPMBI XPOMOCOM B KJIETKaX.
KJIeTKe. IIpokapuornueckas KJieTka
Ilpakmuueckoe 3anamue Nel 110 Teme «CpaBHEHHE CTPOEHUS 2
KJIETOK PACTEHUH U )KMBOTHBIX).
Camocmoamenvnan paboma 2
Joxnan Ha Temy «buocuntes 6enka». Kinerounas treopus cTpoeHus
OpraHusMoB. MIcTopus U COBpEMEHHOE COCTOSIHUE.
Tema 1.3 Cooepicanue yueonozo mamepuana 2
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HaumenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOIr0o MaTepHuaJia, IpakTU4ecKue u
JJabopaTopHbIe padoThl, CAMOCTOATEIbHAsI padoTa
o0yJammxcs

O0Be

yaco

Ku3sHeHHBI
IHUKJ KJIETKH.

KneTtku u ux pasHooOpaszue B MHOTOKJIETOYHOM OpPTraHU3Me.
Huppepenyuposxa xnemox. Kinerounas Teopust CTpOCHUs
opranu3moB. Muto3. Llutokunes.

Camocmoamensvnaa padboma Jloxknan, pedepar «Xumuueckas
OpraHu3alysl KJIETKN»; 3al0JIHUTh Tabmuly «Butamunel». [loknazn
Ha Temy «buocunTe3 Oenka». Kierounas Teopusi cTpoeHHs
opranu3MoB. VicTopust 1 COBpEMEHHOE COCTOSIHUE.

[Ipoekt «ButamuHbl, (PepMEHTHI, TOPMOHBI U X POJIb B
opranm3me. Hapyienus mpu ux HeOCTaTKe U N30BITKE

Paznen 2 PazMHOKeHHMe M MHIMBHUIYAJILHOE Pa3BUTHE
OpraHHu3MoOB

Tema 2.1
Pa3zmHo:xeHnue
OpPraHu3sMoB
HNuauBuayanbHo
e pa3BuTHe
OpraHusma

Cooeporcanue yuednozo mamepuana

Pa3MHOXeHHE Ba)kHEHIIIee CBONCTBO JKUBBIX OPTaHU3MOB.
[TomoBoe u Gecrionoe pasmaoxeHue. Meio3. OOpa3oBanue
MOJIOBBIX KJIETOK U OIJIOJOTBOPEHHE. DMOPHOHATIBHBIN 3TaIl
oHTOreHe3a. OCHOBHBIC CTaIMA YMOPUOHAIILHOTO PA3BUTHSL.
[Tpu4rHbBI HApYIIEHUI B Pa3BUTHUA OPTaHU3MOB

IlIpakmuueckoe 3anamue No2 Pa3MHOXEHHE OPTraHU3MOB
NunuBuyanbHOE pa3BUTHE OPraHU3Ma

Camocmoamenvnaa paboma Pedepar Ha BBIOOp MO TEMawm:
bruonornueckoe 3HaueHWMe MHMTO3a M Melos3a. becrnonoe
pa3MHOXKEHUE, ero MHOTrooOpaszue u MIPaKTHYECKOe
ucnonb3oBanue. [lomoBoe pa3MHOXKEHHE U €ro OHOJOTMYECcKOoe
3HaueHue..BiusgHue  KypeHus, ymnorpeOieHHs  ajKoroyis |
HapKOTHKOB POAMTEISIMUA Ha SMOPUOHAIBHOE Pa3BUTHE PEOCHKA.

Paznea 3 OcHOBBI TeHETHKH H CeJICKIIMH

Tema3.1 OcHOBBI
YuyeHust 0
HACJEICTBEHHOCT
H ) % |
H3MEHYHBOCTH.

I'eneTrka Hayka O 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U
M3MEHYHUBOCTH Opranu3MoB. ['.MeH1es1b OCHOBOIIOJI0KHUK
reHeTuky. ['eHeTnueckass TEepMUHOJIOTHSI 1 CUMBOJIMKA. 3aKOHBI
reHeTUKH, ycTaHoBieHHbIe [ .Mennenem. MoHorubpumanoe u
TUTHOPHUIHOE CKpelIuBaHue XPOMOCOMHAs TEOPHUS
HaciaencTBeHHOocTH. B3anMoeiicTBue reHoB. | eHeTHKa 1ToJia.
ClerieHHOE ¢ TTOJIOM HacjeaoBaHue. 3HaueHHe TeHETHKH JIITs
CeJIEKIIMU B MeauIUHEL. HacneacTBeHHbIE O0JIE3HH YEI0BEKa, X
MPUYUHBI U TPODUITAKTHKA.

Ilpakmuueckoe 3anamue Ne3 3aKOHOMEPHOCTH HACIIEIOBAHUS
MPU3HAKOB PelieHne 31eMeHTapHbIX TeHETUYECKUX 3a]1ay.
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HaumenoBanue Conep:kanue y4eOHOIr0o MaTepHuaJia, IpakTU4ecKue u Oone
pa3aesioB U TeM JJabopaTopHbIe padoThl, CAMOCTOATEIbHAsI padoTa M
o0yJammxcs 4aco
B
Camocmoamenvnasa paboma 2
CUCTeMaTH4eCcKas mpopaboTKa KOHCTICKTOB 3aHATHIA, y4eOHOU
JUTEPATyphl, AOMOIHUTEIBHOU JTUTEPATYPHI, C UCIIOIB30BAHUEM
pexoMeHauui npenonasaresd. KoHcnekTsl: «HacneactBeHHbIe
00J1e3HU YeI0BeKa, UX MPUYMHBI U MPOPUIAKTHKAY,
«CoBpeMeHHBIE MTPeICTaBICHUS O TeHe U TeHoMe». CoolmieHne
«"eHeTnyecKkHe 3aKOHOMEPHOCTHU celeKuumn», «Yuenne H. .
BasuiioBa o 1ieHTpax MHOT000pasust U IPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHU». « bBHOTEXHONOr s, €€ TO0CTUKEHNUS,
MEePCIEKTUBBI PA3BUTHS
Tema 3.2 I'eneTnka — Hayka 0 3aKOHOMEPHOCTSAX HACJIEICTBEHHOCTH U 2
3aKOHOMEPHOCTH | U3MEHUYMBOCTU OpraHu3mMoB. I .MeHe1b — OCHOBOIOJIOAKHUK
H3MEHYNBOCTH. reHeTukd. ['eHeTnueckass TEpMUHOJIOTHS M1 CHMBOJIMKA. 3aKOHBI
OcHoBBI TeHEeTUKH, ycTaHoBJIeHHbIe [ . Menaenem. MoHorubpuaHoe u
ceJIeKIIUM JTUTHOPUTHOE CKPEIIMBAaHUE XPOMOCOMHAsI TEOPHSI
pacTeHuid, HacCJeJACTBEHHOCTH. B3anmonelictBrue reHoB. ['eneTrka mosna.
*KMBOTHBIX H CueneHHoe ¢ MOoJI0M HaclleJoBaHe. 3HaU€HUE T€HETUKU IS
MHMKPOOPTaHU3M | CEelleKIIMH U MeAuIMHbI. HacnencTBenHble 00JIe3HH YelloBeKa, NX
OB MPUYUHBI U TPODUITAKTHKA.
Camocmosmenvnan paboma Coodienue «I eHeTHUeCKre
3aKOHOMEPHOCTH CeleKunm», «Yuyenue H.M. BaBuiiosa o nieHTpax 2

MHOFOO6paSI/I$I U MPOUCXOKACHUA KYJIbTYPHBIX paCTCHHﬁ>).
((BHOTCXHOJIOFH)I, €C NOCTUKCHU A, IICPCIICKTUBLI PA3BUTUA.

Paznen 4 Hpoucxo;w]eﬂue H PA3BUTHE KU3HHU HA 3EMIIC. IBOJIIOLIOHHOE yuenue.

Tema 4.1 I'unoressl NPOUCXO0KACHUS KU3HU. M3ydeHrne OCHOBHBIX 2
Ipoucxo:xkaenue | 38KOHOMEPHOCTEH BO3HUKHOBEHHMS, PA3BUTHS M CYLIECTBOBAHUS
U HAYAJILHBbIC JKU3HU Ha 3emite. Y CII0KHEHUE KUBBIX OpraHnu3MoOB B ITPONLECCE
Tanbl pa3spuTHs | PBOTIOIMH. MHOroobpasue XHBOTo MUpa Ha 3eMIle i COBPEMCHHA
JKM3HM Ha 3emuie. | €TO OPraHU3alys.
Hcropus
Pa3sBHUTHA
IBOJIIOLIMOHHBIX
ujaen.
Camocmoamenvnasn paboma: cucreMaTyeckas npopadoTka 1

KOHCIIEKTOB 3aHATHH, yueOHOU JIUTEpaTypbl, TOMOIHUTEIbHOM
JUTEPATYPBI, C UCIIOJIB30BAHNEM PEKOMEH AU
npenogasarens. KoHcnekT «'Mmore3sl MpOUCXOKICHUS
Ku3HWY. «llosBIIEHHE MBICTUTENBHON JEATEIBHOCTH U
YICHOPA3eIbHOU peuny».
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HaumenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOIr0o MaTepHuaJia, IpakTU4ecKue u
JJabopaTopHbIe padoThl, CAMOCTOATEIbHAsI padoTa
o0yJammxcs

O0Be

yaco

Tema 4.2
MHUKpPO3BOTIOLUA
1
MAaKpO03BOJIIOL U

Konnenmus Buaa, ero kpurepuu. [lonynsuus — cTpykTypHas
€MHMIIA BUJA U SBOJIIOLUH. [[BHMKYIIME CUIIBI IBOJIIOLIUU.
Cunrernyeckas T€OpUst SBOIIONUH. MUKPOIBOTIOIHS.
CoBpeMeHHBIE MPEICTaBICHUS O BUI000pa30BaHIH
(C.C.YetBepukos, N.1.I1ImanerayseH). Makpo3BOJIOLHS.
JoxkazarenbctBa 3Bomonun. CoxpaHeHne OHOI0TnIeCKOro
MHOT000pa3us Kak OCHOBA yCTOMYUBOCTH OUOCHEPHI U
IIPOIPECCUBHOTO €€ pa3BUTUs. [IpuunHbl BHIMUPAaHUS BUJIOB.
OcHoBHbIE HaMpaBIEHUS 3BOJIIOIMOHHOIO Iporpecca.
Buonornyeckuii nporpecc 1 OMOIOrHYECKHIA perpecc.

Ilpakmuueckoe 3anamue Ned«MuorooOpasue )KUBOTO MHpa Ha
3emJiie U COBPEMEHHAs €r0 OpraHu3aLus»

Camocmoamenvnan paboma. [10AroTOBUTH IPE3CHTALIUIO
«OBomoMOHHBIE (hakTOpbI». Pedepar Ha BbIOOD 10 TeMaMm:
«Mcropus pa3BUTHS IBOITIOLMOHHBIX Uien 1o Y./JapBunan,
«Cucrema nipupoabsi» K.JIuHHes u ee 3HaUeHHE 17151 PA3BUTHS
ouonoruny, «IBomonnonubie uaeu JXK.b.Jlamapka u ux 3HaueHue
JUTs pa3BUTUS Ononoruny, «[Ipeanocsuiku BOSHUKHOBEHUS
sBoItOLIMOHHON Teopun Y.J/lapBunay, «CoBpeMeHHbIE
MIPEICTABJICHUS O MEXAHNU3MaX U 3aKOHOMEPHOCTSAX BOJIFOIIUU

Paznen 5 IlpoucxoxaeHue yeaoBeka

TemaS5.1
AHTpONoOrenes.
YenoBeueckne
pacol.

I'unoressl IMPOUCXOXKIACHUSA ) KU3HU. KpaTKaH HCTOpUA PA3BUTHUA
OpTraHu4eCKOro Mupa. VcaokHEHNE JKUBBIX OpraHu3MOB Ha 3emite
B IIpOo1€CCC 3BOJIFOINU. COBpeMeHHLIe TUIIOTE3BI O
MMPOUCXOKACHUHN YCJIOBCKA. I[OKaSaTeJ'II)CTBa POACTBa UCJIOBEKA C
MIJICKOIIMTAIOIIMMHA )KUBOTHBIMMU. 3BOJIIOI_II/I$I 4yelloBeKa. EAUHCTBO
MPOUCXOKACHUA YCTIOBEYCCKUX pac.

Ilpakmuueckoe 3anamue Ne 5 «AHanu3 1 OLIEHKA Pa3IUYHbBIX
TUIIOTE3 TPOUCXOKACHUS YEIIOBEKAY.

CamocmoamenvHnas paboma: cucreMaTuyeckasi mpopaboTka
KOHCIIEKTOB 3aHATHI, yueOHOU JTUTEepaTyphl, TOMOTHUTEIHHOM
JTUTEPATYPHI, C UCTIOJIB30BAHNEM PEKOMEH AN
MPEno1aBaTels.

3anoaHuTh Ta0auIbl «Pa3BUTHE )KU3HU HA 3eMIIey;
«YenoBeueckue pacb».

Pa3zgen 6 OCHOBBI DKOJIOTHM
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HaumenoBanue
pa3aeyioB U TeM

Conep:kanue y4eOHOIr0o MaTepHuaJia, IpakTU4ecKue u
JJabopaTopHbIe padoThl, CAMOCTOATEIbHAsI padoTa
o0yJammxcs

O0Be

yaco

Tema 6.1
JKoI0TUs —
HAyKa 0
B3aHMOOTHOIIIEH
USIX OPraHU3MOB
MexKIy c000i 1
OKpY:XaK0Iei
cpenoi.

OKOJIOTMSI — HayKa O B3aUMOOTHOLIEHUSAX OPraHU3MOB MEXIY
co00il W OKpyXaromiel cpeaon. Dkolorudeckue (HakTopel, UX
3HAQYEHHE B IKU3HM OPraHU3MOB. OKOJIOTMYECKHUE CHUCTEMBI.
BunoBas u npocTpaHCTBEHHas: CTPyKTypa 3KocucreM. lIumessie
CBSI3U, KpPYrOBOpPOT BEIIECTB W IMPEBpAICHUE DHHEPrUU B
IKOCUCTEMax. MEeXBUIOBBIE B3aUMOOTHOILIEHUS B 3KOCUCTEME:
KOHKYpPEHLUs, CUMOHMO3, XHUIIHUYECTBO, Mapa3uTu3M. [IpuduHbI
YCTOMUYMBOCTU U cMeHBI 3kocucTteM. Cykueccun. MckyccTBEeHHBIE
co00I1IecTBa — arpo’KOCUCTeMbl U ypOoskocucTemsl. buocdepa —
riobanpHas dKocucrema. Yuenue B.M. Bepranackoro o 6uocdepe.
Ponp xuBbIX OpranusmoB B Ouocdepe. buomacca. Kpyrosopot
BaXHEHIINX OMOTEHHBIX 3JIEMEHTOB (Ha MpUMEpE yriepoja, a3oTa
u ap.) B Owochepe. Msmenenus B Owmochepe. IlocnmencTBus
JIEATEIIbHOCTH YEJIOBEKa B OKpyXkarwlieil cpene. BosneiicTBue
MPOU3BOJICTBEHHONW JEATENbHOCTH B OO0JAacTH CBoeil Oymyreit
npodecCuu Ha OKPYXAIoIIylo cpeay. [ mobanbHbIe 3KOJIOTHYECKUE
npoOJieMbl M MYTH UX PEHICHHs. DKOJIOTHUS KaK TeopeTHYecKas
OCHOBA PALIMOHAIIBHOT'O IIPUPOJIONIOIB30BAHUS U OXPaHbl IPUPOIBIL.
Hoocdepa. IlpaBuna moBeneHuss Jroaed B OKpyXKaroulei
IIPUPOJHOM cpene.

Camocmoamenvnan paboma 110Ar0TOBUTH IPE3CHTALIMU U
pedepatsl o Temam: «Ikonoruyeckue hakropel», «CocraB U
bynkunu ouocheps», «BozneiicTBre YenoBeka Ha IPUPOIY Ha
Pa3IMYHBIX ATAINaX Pa3BUTHS YEIOBEYECKOTIO OOIIECTBAY.
CocraBieHne cxeM Iepeiadu BelecTB U 3Hepruu (1enei
TIATAHUS ).

CpaBHuUTENbHAS XapaKTEPUCTHKA IPUPOJHBIX 3KOCUCTEM U
arpo3KOCHCTEM CBOEH MECTHOCTH.

Tema 6.2
buocdepa —
rjod0anbHas
IKOCHCTEMA.
buocdepa n
YyeJIOBEK

I'moGanpHbIe 3K07I0THUYECcKHe MTPodeMbl. OOIIECTBO U
OKpy’Karomias cpefa. BHeapeHne MarooTXOAHBIX TEXHOJIOTHIA,
OMOTEXHOJIOT U, OpraHu3alMs CIyX0 crexxeHus 3a ouochepoit
(MOHUTOpPHHT), cO3/1aHNEe OMOCHEPHBIX 3aIOBETHIUKOB KaK OCHOBA
COXpPaHEHHMsI ITAJIOHOB NMPHUPOJIbl, BUAOBOTO pa3HOOOpa3Hsl.
CoxpaneHnne MHOTooOpasusi BUIOB KaK OCHOBA yCTOWYUBOTO
pa3BUTHsI OHOChEpBI

Ilpakmuueckoe 3anamue Ne6 PerieHne 5K0JIOTHYECKUX 3a70a4:
BunoBoe u sxonoruueckoe pasHooOpasue OMOIEH03a KaK OCHOBA
€ro yCTOMYMBOCTHU. Pa3mmuHbie 3K0JIOrHYecKue MUpaMuabl 1
COOTHONIIEHUS] OPTaHU3MOB Ha KaXJIOM UX CTYIEHHU.

Camocmoamenvnaa paboma: CoCTaBICHUE CXEM MEPEIAUN
BEIIIECTB U YHEPTUU (LIeTIeH MTUTAHUS).

CpaBHHUTENBbHAS XapaKTEPUCTHUKA TPUPOTHBIX IKOCUCTEM U
arpo’KOCUCTEM CBOEH MECTHOCTH.

HccnenoBanne n3MEHEHUN B DKOCUCTEMAaX Ha OMOJIOTHUECKUAX
MOJCIAX.
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HaumenoBanue Conep:kanue y4eOHOIr0o MaTepHuaJia, IpakTU4ecKue u Oone
pa3aesioB U TeM JJabopaTopHbIe padoThl, CAMOCTOATEIbHAsI padoTa M
o0yJammxcs 4aco
B
Tema 6.3 PaccMmoTpenue 6moHuKOM 0coOeHHOCTEH MOPHOPU3HOTOTHYECKON 2
BI/IOHI/IKa OpFaHI/I3aL[I/II/I JKHUBBIX OpFaHI/I3MOB 1 UX UCITOJIB30BaHUA IJIA
CO3aHuA COBEPIICHHBIX TCXHUYCCKUX CUCTEM U YCTpOfICTB 110
AHAJIOTHUH C )KUBBIMU CUCTCMAMMU. HpI/IHLII/IHBI 158 HpI/IMepBI
HCIOJIb30BaHMS B XO3IMCTBEHHOM AEATCILHOCTH JIOICH
MOp(}HODYHKITMOHATLHBIX YEPT OpraHU3alluu PaCTEHUN U
JKHNBOTHBIX.
Camocmosamenvnan pa6oma: CUCTEeMaTn4yYcCKas npopa60TI<a 1
KOHCIIEKTOB 3aHATHUH, YI€OHOH JINTepaTypbl, JONOTHUTEIHHON
JIUTEPATYPhI, C UCITIOJIB30BAHUEM peKOMeHHaHI/Iﬁ
npenoaaBaTeiiAi.
Bcero: 54
2.4 Conepxanue pa3/ieioB y4eOHOM AUCHUNIIMHBI
2.4.1 3aHATHA JEeKIIMOHHOI0 THIIA

Ne ®opma

pasn Hamvenosanue CopeprxaHue pasziena TEKYIIETo

pasnena

ena KOHTPOJIS

1 2 3 4
1 cemecmp

1 Pa3nen 1. Yuenue o | MeToibl NO3HAHUS KUBOW MPUPOJIBL: ONKUCATENbHBINA, HCTOPUUECKUH, Py

KJIeTKe METOJ] MOJICTTUPOBaHUs. PoJb OMOIOTHIECKUX TEOpUH, UIeH, THIoTe3 B

(OpMHUPOBAaHUU E€CTECTBCHHOHAYYHOW KapTHHBI MuUpa. CYIIHOCTh
JKU3HU U CBOMCTBA JKHMBOTO. YPOBHM OpraHU3alUU KU3HU. XUMHYECKUN
cocraB kieTku. Heopranmueckue BeniectBa. OpraHUYecKre BeIECTBA.
Jlununel u yrnesoasl. Oprannyeckue Bemiectsa. benku. HyknenHoBbie
kucaoThl. Opranonsl KieTku sykapuot: JI1C, kinerouHas MemOpaHa,
anmapatr [oJbKH, JIM30COMBI, MUTOXOHIPHH, TUTACTHIBL.
Knerounoe siapo: simepHas o000JI0YKa, SACPHBIN COK, SJIPBIIIKO,
XpoMaTHH. XPOMOCOMBL. SIIpo 00s3aTeNbHBI  KOMIIOHEHT KJIETOK
sykapuoT. CtpoeHne U (QYHKIMH XPOMOCOM. 3HAYCHHE MOCTOSHCTBA
yrciaa U (GOPMBI XpOMOCOM B KieTkax. [IpokapuoThdeckas KIIETKa.
Knetkm u wux pa3HooOpa3ue B  MHOTOKJIETOYHOM  OpraHU3Me.
Jugppepenyuposka kremox. KierouyHas Teopuss CTPOSHUS OPTaHU3MOB.
Muros. Llutokunes.

2 Pazngen 2 PazmHOXkeHue BakHelllee CBOMCTBO XKHUBBIX opranusmoB. llosoBoe u | P,V
Pa3mHoxenne u Oecriosioe pasMHOXkeHHe. Meio3. OOpa3oBaHHE IIOJOBBIX KIETOK H
HHIHBHIYAJTbHOE OIUIOAOTBOPEHHE. DMOPHOHANBHEIH 3Tanm oHTOreHe3a. OCHOBHBIC CTaIUH
pa3Burne SMOpPHOHAIBHOTO  pa3BUTHA. [IpUYMHBI HApYUICHUH B  pa3BUTHH
OPraHH3MOB OpPraHU3MOB
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pasn
ena

Hanmenosanue
paznerna

ConeprxaHue pasfenna

dopma
TEKYIIIEro
KOHTPOJIS

2

3

4

Pa3znen 3. OcHOBBI
TeHEeTHKH U
CeJIeKINH

I'eHeTHKa HayKa O 3aKOHOMEPHOCTSIX HACIICICTBCHHOCTH U H3MCHYMBOCTH
opranu3zmMoB. [.MeHIenb OCHOBOMOJIOKHUK T'CHETHUKH. | eHeThueckas
TEPMUHOJIOTHS W CHUMBOJIMKA. 3aKOHBl TCHETUKH, YCTAHOBIICHHEIC
I''Mennenem. MoHorubpuanoe ©  AUTHOPHIHOE  CKpCIIUBAaHUC
XpoMOCOMHasT Teopus HACICICTBCHHOCTH. B3auMojeiicTBHE T'CHOB.
l'enernka moga. CueIUIeHHOE C IIOJOM HaclelOBaHHE. 3HauveHue
TEHETUKH JUIS CeJNeKIMH M MeOuIMHbl. HacimeacTBeHHble Oo0Je3HU
YeNnoBeKa, HX MPHYUHBI W TpOoPHIaKTHKa. [eHeTMKa — Hayka o
3aKOHOMEPHOCTSAX HACJIEACTBEHHOCTH W W3MEHYHMBOCTH OPTraHU3MOB.
I Mennenn — OCHOBOIIOJIOKHHK TCHETHUKH. I'enermaeckas
TEPMHUHOJIOTHSI W CHMBOJHMKA. 3aKOHBl TEHETHKH, YCTAHOBIICHHEBIE
I''Mennenem. MoHornOpugHOE W AWTHOPHUOHOE  CKpEIIUBaHHE
XpoMocOMHasi TEOopus HACICICTBCHHOCTH. B3auMojeicTBHE T'CHOB.
l'enetnka moga. CleluieHHOE C IOJOM HaclelOoBaHHE. 3HaveHue
TCHCTHUKHU JId CCJICKIMHU U MCIOULIUHBI. HaCHe}ICTBeHHLIe 60J'IC3HI/I
YeJIOBeKa, MX MPUYMHBI U NPO(UIAKTHKA.

T,KP, Y

Pazgen 4.
IIpoucxoxnenue u
pPa3BUTHE KU3HU
HA 3eMJIe.
IBOJIIOHHOHHOE
yuyeHue

I'unoresst MIPOUCXOXKIACHUS JKUA3HU. N3yuyenue OCHOBHBIX
3aKOHOMEPHOCTEH BO3HUKHOBEHHS, Pa3BUTHA M CYIIECTBOBAHUS JKU3HU
Ha 3emuie. YCIIOKHEHHE JKUBBIX OPraHU3MOB B IIPOIECCE 3BOJIIOIHU.
Msuoroo6pasne KMBOT0 MUpa Ha 3eMJIe © COBPEMEHHAsI €ro OpraHu3anusl.
Konnenmust Buna, ero kpurepun. [lomynsinust — CTPYKTypHas €IMHHLA
BU/IA W 3BOJIIOIMH. [BHXKYyIIHE CHIbI 9BoMonnH. CHHTETHYECKast TEOPHs
sBomonuu.  MukposBomonnsi. CoBpeMEHHBIE  TNPEACTaBICHHA O
BHI000pa30BaHUH (C.C.YetBepukoB, W..1IImanpraysen).
Makpo3Boaronus. JloxazarenbcTBa 9BOJIIOLIMH. CoxpaHeHue
OMOJIOrMYEeCKOr0 MHOT000pa3usi Kak OCHOBA YCTOMYMBOCTH OHOC(EpHI U
MIPOTPECCUBHOTO ee pa3BuTHs. IIpuunHbl BEIMUpaHHUA BUJOB. OCHOBHbIE
HampaBJIeHUS 3BOJIOIHMOHHOTO TNporpecca. buomorudeckuit mporpecc u
OHMOJIOTHYECKHUI perpecc.

Pazgen S
IIpouncxoxnenue
YeJI0BeKa

l'umote3sl mpoUCXOXKIACHMA KHM3HM. KpaTkas HCTOpPHS  pa3BUTHSA
OpPraHHYECKOT0 MHpa. YCIOXKHEHHE >KUBBIX OpPraHM3MOB Ha 3emje B
mponecce 3Bomonnd. COBpPEMEHHBIE THUMNOTE3Bl O MPOHUCXOXKICHUH
yenoBeka. JlokasaTenbcTBa pOJACTBA 4YENOBEKA C MIEKOMUTAOUIMMHU
JKMBOTHBIMH.  OBOJIIOLUS  4eNoBeka. ENMHCTBO — NMPOUCXOXKICHHUSA
YEJIOBEYECKHUX Pac.
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OpPraHM3MOB. DKOJIOTHUECKHE CUCTEMBbl. BUIOBas M NMpOCTpaHCTBEHHAs
CTpYKTypa  dKocucTeM. [luieBble CBSI3M, KpPYroBOPOT BEIIECTB U
NIpeBpallieHne YHEPTHH B SKOCHCTEMax. MeXBUIOBbIE B3aHMOOTHOIICHUS
B DKOCHCTEME: KOHKYpPEHLUS, CHUMOMO3, XHIIHUYECTBO, Mapa3sHTU3M.
IMpuumebl  ycroWumBOCTM M CMEHBI  3kocucreM.  Cykmeccuu.
HckyccTBeHHBIE COOOIIECTBA — arpOdKOCHUCTEMBI M YPOO3KOCHCTEMBI.
Buocdepa — rmobampHast skocucrema. Yuenume B.J. Beprangckoro o
6uocdepe. Pois sxuBBIX opranm3mMoB B 6nochepe. buomacca. Kpyrosopor
BaXHEUIINX OMOTEHHBIX AJIEMEHTOB (Ha MpHUMepe yriepona, a3oTa u Ip.)
B Omoctepe. Vsmenennss B Omoctepe. IlocimenctBus nesTenbHOCTH
4yeloBeKa B OKpyXawlled cpene. BosgeiicTBue NpOU3BOACTBEHHOMR
JeSITeIBHOCTH B 00JIaCTH CBOeH Oymymieil mpodeccuu Ha OKPYKAFOIIYO
cpeny. I'moGanbHble 3KONOTrMUecKHe MPOOIEMbl M IYTH WX PELICHUS.
Okonorus Kak TeopeTH4YecKas OCHOBa panuoHaIHLHOTO
MPUPOJIONIONB30BAHUSA U OXpaHbl Tmpupoasl. Hoocdepa. Ilparuia
MOBENICHUS JIIOJICH B OKpYKAaIOMIed NpUpOXHOW cpexe. [moOanbHEIE
sKoJoTHIecKue npodsieMbl. OOIIECTBO 1 OKpYykaromas cpeaa. Baeapenne
MaJIOOTXOAHBIX TEXHOJOTHH, OWOTEXHOJOTHWS, OpraHm3alus CIYX0
ciexeHuss 3a Owmocdepoidt (MOHUTOPHHT), co3maHHe OnochepHBIX
3a[lOBEIHUKOB KaK OCHOBA COXPAHEHUs 3TAJOHOB HPHUPOJBI, BHIOBOTO

pa3HooOpa3usi. CoxpaHeHHE MHOroOOpasusi BHIOB KaK OCHOBa
ycTOoH4MBOro  pa3Butus  Ouocdepsl.  PaccMoTrpenue — OMOHHMKOM
0COOEHHOCTEH MOPGhOPHU3HOIOTHUECKOH OpraHu3aIUuH JKHUBBIX
OpPraHM3MOB M WX HWCIONABb30BAHHSA JUI CO3JaHHs COBEPIICHHBIX

TEXHUYECKUX CUCTEM U YCTPOMCTB IO AHAJIOTUU C KUBBIMH CHCTEMaMHU.
IIpyuHIMNBL ¥ DIPUMEPBI UCIIOJIB30BAHUS B XO3AHUCTBEHHOU NEATEIbHOCTH
moneit  MophodyHKIMOHANBHBIX 4YEpPT OpraHU3alUud pacTeHUH U
JKMBOTHBIX.

Ne dopma
Hanmenosanue
pasz ConeprxaHue pasfenna TEKYIIeTo
paznerna
ena KOHTPOJIS
6 Paszgen 6 OcHoBBI | DKOJIOTHS — HayKa O B3aWMOOTHOIICHHUSIX OPraHU3MOB MEXIY CO0OH H
IKOJIOTHH OKpY>Karomiel cpeaod. DKooruueckue (hakTopbl, UX 3HAYCHUC B KHU3HH

[pumeuanue: T — TectupoBanue, P — Harmmcanne pedepara, Y — ycTHbI onpoc, KP — koHTpOnBHAs paboTa

2.4.2. 3aHATHSA CEMUHAPCKOI0 THUIIA

— HE MPEeAyCMOTPEHBI

2.4.3. IlpakTnueckue 3auaTus (JlaboparopHblie 3aHATHSA)

No ®dopma
Haumenosanue
pasg Copeprxanue paszena TEKyIIETo
pasznena
ena KOHTPOJIA
1 2 3 4
1 cemecmp
1 Pa3gexn 1. Yuenne o | CpaBHEeHUE CTPOCHHUS KIETOK PACTEHUN U KUBOTHBIX P,y
KJIeTKe
2 Paznen 2 Pa3mHoxxeHne opranuzmos MHAMBHoyaNnbHOE Pa3BUTHE OPraHU3Ma np,y, T
Pa3mHoxenne u
HHIUBHIYATbHOE
pa3BuTHE
OPraHu3MOB
3 Pasznen 3. OcHoBblI | 3aKOHOMEPHOCTH HAclleJIOBaHUS TMpHU3HAKOB Pemienue snementapubix | T, 1P, Y

TCHETUKU U
CCJICKIIMHU

TCHCTHYCCKHUX 3aJa4.
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Ne dopma
Hanmenosanue p

a3 Coneprxanue paszaena TEKYIIIEro
pasi paznena Aep pasi yi
ena KOHTPOJIS
1 2 3 4
4 Pazgen 4. «MHoroo0Opasue >KMBOro Mmwupa Ha 3emie u coBpemeHHas ero | [IP,V, T

Ipoucxoxknenne U | OpraHU3aIMI»
pa3BUTHE KU3HH
HA 3eMJIe.
IBOJIOIHOHHOE
yueHHe

5 Paznen 5 «AHanu3 U OLIEHKA Pa3JINYHBIX TUIOTE3 MPOUCXOXKICHUS YETIOBEKAY. IIP, Y
IIpoucxoxnenue
yeJIoBeKa

6 Pa3gen 6 OcuoBbl | PereHne sxon0orndecKnx 3a1ad: IIP, vV, T
KO0JIOTHH BumoBoe m sKoyormYecKoe pasHooOpasme OWOIeHO3a KaKk OCHOBA €ro
ycToiiunBOoCTH. Pa3nudHble 3KOJOTHYECKHE MHUPAMUIBI U COOTHOIICHHS
OpPraHM3MOB Ha KaXXJOH MX CTYICHH.

[pumeuanue: T — TectupoBanue, P — Harmmcanne pedepara, Y — yctHbIit onpoc, KP — koHTpOnBHAs pabdoTa

Ipumeuanue: I1P- npaxmuueckas paboma; T — mecmuposanue, Y — ycmusiii onpoc

2.4.4. Conepxxanue camocTosiTeJibHOM padotsl (IIlpumepHas TeMaTuka pedepaton)

Ha camocrosTenbHyto paboTy CTYAEHTOB OTBOAMUTCS 18 yacoB yueOHOro BpeMEHHU.

W3 Hux 6 yacoB Ha MOJATOTOBKY pedepata W 12 9acoB Ha MOATOTOBKY COOOIICHHIA IO
TeMaM, IPeJI0KEHHBIM MPENOAaBaATEIIEM.

Tembl pedepartoB:

[IpoucxoxaeHue )KU3HU Ha 3eMJIE.

BzanmoeiicTBre MpUpoIsl U 00IIECTBa.

Bupycsr.

ButamMuHBI: BUIBI U X POJIb B OPIaHM3ME YEIIOBEKa.

[Tporecc CTPOCHHUS U ICICHUS KIICTKH.

Oco0eHHOCTH CTPOEHHS] KOMHATHBIX PACTEHUH.

Bubl mouBeHHBIX OaKTEpHIA.

Buosornueckn akTHBHBIC BEIIECTBA.

9. BuosornyecKue 3pbl U UX XapaKTePHbIE OCOOCHHOCTH.

10. IMporecc GHONOrHYECKOTO OKUCITICHHSL.

11. Buosnoruueckne 0COOCHHOCTH MUTPAIHH KABOTHBIX.

12. Cyuiaocts 6uocheps! U IUBUITU3ALUH.

13. Xapakrepucruka 6uocunresa JJHK.

14. BrioreorieHO3bI KaK BaKHBIE OHOJIOTHYECKHE TIPOIIECCHI.

15. Benku: XMMUYECKU# COCTaB, CBOMCTBA U 3HAYCHHE [T YEIOBEUYECKOTr0 OPraHu3Ma.
16. AuTpororenes: CymHoCTs B 0COOEHHOCTH.

17. OcoGeHHOCTH MTPaKTUYECKOTO IIPHMEHEHHUS BOIOPOCIIE.
18.'eHerrka Kak BaxkKHasi COCTaBHAsl YaCTh OMOIOTMYECKOI HAYKH.
19. KpyroBopoT BelecTs B IpUpO/IE.

20). Posib JieKapcTBEHHBIX PACTCHUIT B )KU3HU YEIIOBEKA.
21.Pa3paboTKa 1 H3rOTOBICHHUE TPAHCTEHHBIX MPOIYKTOB.

22. HacnencrBeHHble OOJIE3HU YEIOBEKA: TPEANOCHIIKH BO3SHUKHOBEHUS.
23. Iporiecc cenekim: 0COOCHHOCTH U 3HAYCHUE.

24, XapakTeprCTHKA ITOJOBOTO CO3PEBAHMUSL.

25. OcHOBHBIC TEOPHH TIPOUCKOXKIACHHS YEITOBEKA.

26. T eHHast HHXKCHEPHSI M €€ OCHOBHBIC IIPOOIICMBI.

IO - NEV R NIV S
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27. CymHOCTb KIIOHUPOBAHHSI.

28. Heorpann4eHHble BO3MOXKHOCTH FOJIOBHOIO MO3Ta.
29. CoBpeMeHHBIE OHOTEXHOIOTHH.

30. IIpouecc crapeHus.

31. ®oToCHHTE3 — YHUKAIBHOE IPUPOIHOE SIBIICHHE.
32. XapakrepucTrka OHOPUTMOB YEIIOBEKA.

33. Peakuie U ucye3aromme BUAbI ITHII.

34.Pacrenus,

3aHECEHHBIE B KPACHYIO KHUTY.

35. ) KuBoTHbIe, HAXOISIIUECS HAa TPAHU UCYE3HOBEHHS.
36. Buipl pac: 0COOEHHOCTH UX ITPOMCXOKICHHUS.

37. Crenuduka BEIpaOOTKH HMMYHHUTETA.

38. 'naBuble 3anoBenuuku Poccum.

39. ®epmenThl: QYHKIMU U ONPEAEICHNUE HX AKTHBHOCTH.
40. XapakTepHble 4epThI POIIECCa pereHeparuH.

2.4.5 IlepeyeHb Y4eOHO-METOAUYECKOT0 oOOecleYeHHs [JI1 CAMOCTOSITEILHOM
padoThl 00y4YarOIIUXCS 10 JUCHUIINHE
paboTa yuammxcs sBiIsSeTca BaxkHeWmedn Qopmoit  ydeOHO-

CamocrosTenpHas

BOCIIUTATEIbHOTO IIPOLECcCa.

OcHOBHas 11€Jb CaMOCTOSITEIbHOM pPabOTHl MPU HM3YYEHUU AUCLUIUIMHBI — 3aKpEHUTh
TEOPETHYECKHE 3HAHUS, MOJYYEHHBIE B XOJ JICKIMOHHBIX 3aHATHH, a Takke cHOpMUPOBATH
IIPAKTUYECKHE HAaBBIKU OJTOTOBKU B 00JIACTH €CTECTBO3HAHMSL.

CamocrosTenpHas padoTa yJauIuxcst B MPOIEcce OCBOCHUS AUCUUIUINHBI BKIIOYACT:

- U3y4YEHHE OCHOBHOM U JIOIIOJHUTEIBHOM JIUTEPATYpPBI 110 NIPEAMETY;

- U3y4yeHHe (KOHCIIEKTUPOBAaHUE) BOIIPOCOB, BhI3bIBAIOIINX 3aTPYAHEHUS IPU UX U3yUEHUHU;
- paboTy € AJIEKTPOHHBIMU YU€OHBIMH peCypCcaMu;

- U3y4YEeHHE MaTepHUaJIOB MEPUOINYECKON MeYaTh, UHTEPHET PECYpPCOB;

- IOATOTOBKY K TECTUPOBAHUIO;

- IOATOTOBKY K MPaKTUYECKUM U Ja0OPAaTOPHBIM 3aHATHUSM,

- BBIIIOJIHEHUE JIOMAIIHUX 3aJaHNH,

- IOATOTOBKY pedepaTa Mo 0JIHOM U3 TeM Kypca.

HaunmenoBaunue
paszena, TEMBI

[Tepedenp yueOHO-METOIUUECKOTO 00ECTICUCHUS JUCITUTUTHHBI 110
BBITIOJTHEHUIO CAMOCTOATEIHLHOM paboThl

1.BBenenne
Xumudeckas
OpTaHU3AIH KIETKU

KoncranTtunos, B. M. buonorust / nox pea. B. M. Koncrantunosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazoBanue). — (ObmeoOpazoBaT. qucHuITuHb). — [SBN
978-5-4468-0779-6.

Koncranturos, B. M. bruonorus : yuebnuk / mox pen. B. M. Korcrantunosa. — 2-e m31., crep.
— M. : Akagemus, 2016. — 320 c. — (ITpod. obpazoBanue. O0mEeoOpa3oBaT. AUCIUTLTHHEL). —
ISBN 978-5-4468-3093-0.

2. Crpoenue u
(hYHKIMH KIETKH.
OOMeH BEIECTB U
npeBpalleHne
SHEPrHHU B KIIETKE.

Koncrantunos, B. M. buonorus / nox pea. B. M. KoncranruHosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (IIpod. o6pazosanue). — (OGmeodpazoBar. qucuuminHel). — [SBN
978-5-4468-0779-6.

Koncrantunaos, B. M. buonorus : yaeonuk / nox pea. B. M. KoncrantuHoBa. — 2-e u31I., cTep.
— M. : Akanemus, 2016. — 320 c. — (IIpod. o6pazoBanue. O01mEe0Opa3oBaT. TUCITUTUIAHBI). —
ISBN 978-5-4468-3093-0.

3. KM3HEHHBIN UK
KJIETKH.

Koncrantunaos, B. M. buonorus / mox pea. B. M. Koncrantunosa. — 8-e u3., ctep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazosanue). — (O6meobpazoBat. TucuumInHb). — [ISBN
978-5-4468-0779-6.

KoncranTunos, B. M. buonorus : yue6nuk / nox pen. B. M. Koncrantunosa. — 2-e u3z., crep.
— M. : Akagemuns, 2016. — 320 c. — (ITpod. o6pazoBanne. OOIIE00pa30BaT. AUCUUIUIUHEL). —
ISBN 978-5-4468-3093-0.

4. PazMHOKeHHE
OpraHU3MOB.

Koncrantunos, B. M. buonorus / mox pexa. B. M. Koncranrunosa. — 8-e uzn., crep. — M. :
Axanemust, 2014. — 320 c. — (ITpod. o6pazosanue). — (O6meobpaszoBar. qucuumingsl). — ISBN
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WNupuBuayansHOE
pa3BUTHE OpraHU3Ma

978-5-4468-0779-6.

Koncranturaos, B. M. buonorus : yaeonuk / nox pen. B. M. KoncrantuHoBa. — 2-e 3., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpod. o6pazoBanne. O6meoOpa3oBaT. AUCITUTLTAHEL). —
ISBN 978-5-4468-3093-0.

5. OCHOBHI y4CHHS O
HACJICICTBCHHOCTU H
W3MEHYHBOCTH.

Koncranturos, B. M. brnonorus / mox pea. B. M. KoncrantuHoBa. — 8- m31., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazoBanue). — (ObmeoOpazoBaT. AucHuIunHb). — [SBN
978-5-4468-0779-6.

KoncranturoB, B. M. bronorus : yueonuk / mox pen. B. M. Koncrantunosa. — 2-e m3x., crep.
— M. : Akagemus, 2016. — 320 c. — (ITpod. obpa3zoBanue. O61IC0Opa30BAT. AUCITUILTUHEI). —
ISBN 978-5-4468-3093-0.

6. 3aKOHOMEpPHOCTH
WU3MEHYHUBOCTH.
OCHOBBI ceneKIuu
pacTeHuii,
JKUBOTHBIX U
MHUKpPOOPTaHM3MOB

Koncrantunos, B. M. buonorus / nox pea. B. M. KoncranruHosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazopanue). — (O6Ie0OpazoBart. AucumiuHbl). — [ISBN
978-5-4468-0779-6.

KoncranTunos, B. M. buonorus : yueonuk / nox pen. B. M. Koncrantunosa. — 2-e u3za., crep.
— M. : Akagemus, 2016. — 320 c. — (ITpod. obpazoBanue. O61IC0Opa30BAT. AUCITUTLTUHBI). —
ISBN 978-5-4468-3093-0.

7. IlpoucxoxxaeHue
Y HadaJIbHBIE JTAITBI
Pa3BUTHS XKU3HU Ha
3emute. Uctopust
pa3BUTHUA
3BOJIIOIIMOHHBIX HIEH

Koncrantunos, B. M. buonorus / nox pea. B. M. Koncrantunosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. odpazoBanue). — (O6IIC00pazoBaT. AucUILInHb). — [ISBN
978-5-4468-0779-6.

Koncrantunos, B. M. buosnorust : yueonuk / mon pea. B. M. KoncrantuHosa. — 2-¢ u3j., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpod. ob6pa3oBanue. O61IC00pa30BaT. AUCITUILTUHBI). —
ISBN 978-5-4468-3093-0.

8. MuKpO3BOIIOLHS
1 MaKpO3BOITIOIUS

Koncranturos, B. M. bronorus / mox pea. B. M. KoncrantunoBa. — 8- m31., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazoBanue). — (ObmeoOpazoBaT. AucHuInHb). — [SBN
978-5-4468-0779-6.

KoncrantrroB, B. M. bronorus : yueOnuk / mox pen. B. M. KoncrantuHoBa. — 2-€ m31., cTep.
— M. : Akagemus, 2016. — 320 c. — (IIpod. o6pazoBanue. O0mEeoOpa3oBaT. AUCITUILTHHEL). —
ISBN 978-5-4468-3093-0.

9.AHTpOIIOreHE3.
UYenoBeueckue pachl.

KoncranturoB, B. M. bronorus / mox pea. B. M. KoncrantuHoBa. — 8- m31., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazopanue). — (O6IIC0Opa3oBaT. AucHUILIHHB). — [ISBN
978-5-4468-0779-6.

Koncrantunos, B. M. buosnorus : yueonuk / mon pea. B. M. KoncrantuHosa. — 2-¢ u3j., cTep.
— M. : Akanemus, 2016. — 320 c. — (IIpod. o6pazoBanue. O61me0Opa3oBaT. TUCIUILIAHBI). —
ISBN 978-5-4468-3093-0.

10. Dxonorust —
HayKa 0
B3aMMOOTHOIIIEHHUSIX
OPraHu3MOB MEXIY
coboli u
OKpYy’Karoleit cpenoii.

KoncranTtunos, B. M. buonorust / nox pea. B. M. Koncrantunosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpaszopanue). — (O6IIC00pazoBaT. AuciuuInHbl). — [ISBN
978-5-4468-0779-6.

Koncranturos, B. M. bruonorus : yuebruk / mox pen. B. M. KorcrantuaoBa. — 2-¢ u31., cTep.
— M. : Akagemus, 2016. — 320 c. — (ITpod. o6pazoBanue. O0mEe0Opa3oBaT. AUCIUTLTHHEL). —
ISBN 978-5-4468-3093-0.

11. Buocdepa —
rio0anbHas
IKOCHCTEMA.
buocdepa u uenosek

KoncranturoB, B. M. bruonorus / mon pea. B. M. KorcrantuHoBa. — 8-¢ m311., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazoBanue). — (ObmeoOpazoBaT. qucHuIuHb). — [SBN
978-5-4468-0779-6.

Koncrautunos, B. M. buosorust : yueonuk / mox pea. B. M. KoncrantuHosa. — 2-¢ u31., cTep.
— M. : Akanemus, 2016. — 320 c. — (IIpod. o6pazoBanue. O61me0OpazoBaT. TUCIUILIAHBI). —
ISBN 978-5-4468-3093-0.

12. buonnka

KoncranTtunos, B. M. buonorust / nox pea. B. M. KoncrantuHosa. — 8- uzn., crep. — M. :
Axanemus, 2014. — 320 c. — (ITpod. obpazoBanue). — (O6meobpazoBat. TucuummInHb). — [ISBN
978-5-4468-0779-6.

KoncranTunos, B. M. buonorus : yue6nuk / nox pen. B. M. Koncrantunosa. — 2-e u3za., crep.
— M. : Akagemuns, 2016. — 320 c. — (ITpod. o6pazoBanne. OOIE00pa30BaT. AUCUUIUIUHEL). —
ISBN 978-5-4468-3093-0.

KpomMe mnepeuncieHHBIX HCTOYHHKOB YyYalllUHCS MOXET BOCIOJIb30BaTbCs MOMCKOBBIMU
cucreMamu ceTu VIHTepHeT 1o TeMe caMOCTOATENbHOM paboThI.
JUis OCBOEHMSI NUCUUIUIMHBI M CAMOCTOSATEIBHOIO BBIMOJHEHUS MPETyCMOTPEHHBIX yueOHOU
porpaMMoil Kypca 3aJaHuil MOXET ObIThb HCIOJB30BAHO ClEayIollee y4yeOHO-METOIUYECcKOe

oOecrieueHue:

-METOAMYECKHE PEKOMEH IAIINH K BBIMOJTHEHUIO TaO0PaTOPHBIX paboT;
-METOJIMYECKHE PEKOMEH/IAIINK K CAaMOCTOSATEILHON padoTe.
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Hauasiom opranuzanuu 1000 caMOCTOSTEIbHON paboThl TOHKHO OBITH IPUBUTHE
HaBBIKOB U YMEHHI TPaMOTHOU pabOThI ¢ y4eOHOW W HAYYHOM JIUTEpaTypor. DTOT MpoIece, B
MIEPBYIO OYEepe/ib, CBS3aH C HAXOXK/IEHUEM HEOOXOMMMOM ISl YCIIEIITHOTO OBJIACHHUS yU4eOHBIM
MarepuasoM JIMTeparypou. YJaluics T0JHKEeH YMETh MoJIb30BaThest (GOHIaMu OUOIHOTEK U
CIPAaBOYHO-OMOIMOTpadUUIeCKIME H3TaHUSIMU.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

Jis  u3ydeHUs eCTECTBO3HAHMS IPEIyCMaTpUBACTCA HCIONb30BaHME B Y4eOHOM
IpOIIeCCe AKTUBHBIX M HMHTEPAKTHBHBIX ()OPM NPOBEACHUS AyAMTOPHBIX M BHEAYAUTOPHBIX
3aHATHUH € 1eNbI0 (POPMHUPOBAHUS M Pa3BUTHSI MPO(ECCHOHATBHBIX HABBIKOB 00YUYaOLTHXCS.

B mnpomecce oOy4deHHss NOPUMEHSIOTCS 00pa3oBaTeNbHBIE TEXHOJOTUH JIMYHOCTHO-
JeSITeIbHOCTHOTO, Ppa3BUBAIOIIETO W MpobiaemHOoro oOydeHus. OOs3areneH 1abopaTOPHBIMA
MPaKTUKYM I10 pa3/iesiaM JTUCIUTUTAHEL.

B yuebHOM mporiecce HapsAay ¢ TpaIUIIMOHHBIMU 00pa30BaTeIbHBIMHI TEXHOJIOTUIMHU
UCTIOJIB3YIOTCS] KOMITBIOTEPHOE TECTUPOBAHHE, TEMATHUECKUE IPE3EHTAIlH, HHTCPAKTHBHBIC
TEXHOJIOTHH.

3.1.00pa3oBaTe/ibHbIC TEXHOJOIMHU IIPH NMPOBEACHUM JICKIHI

Ko
INo Tema Buas! npuMeHsIeMBbIX 00pa30BaTeIbHBIX TEXHOIOTUH
Yac
IBeemeHre XuMmudecKkasi OpraHu3aus KICTKA
| IAyIroBH3yaTbHAS TEXHOJIOTHS, TEXHOIOTHS )
’ [pPa3BUBAIOIIETO OOYUCHHUS
Crpoenue u GpyHKIuH KieTk. OOMeH IAyIHOBU3YyaJIbHAsl TEXHOJOTHUS, TEXHOJIOTHUS 2
2 BEIIIECTB ¥ MPEBPAIlCHUE YHEPTUH B KICTKE. [PAa3BUBAIOIIETO O0YUCHUS
3 DKM3HEHHBIN IIUKIT KIETKH. IAyIHOBU3YyaJIbHAsl TEXHOJOTHUS, TEXHOJIOTUS 2
[pPa3BHBAIOIIETO O0YUYEHUS
IPasmMHOXEHIE opraHu3MoB. HINBHAyaIbHOE |AyIHOBH3YAIbHAS TEXHOIOTHS, TEXHOIOTHS 2
4 [pPa3BUTHE OpTaHH3Ma [Pa3BHBAIOMIETO OOYUCHHUS
OCHOBBI yUCHHSI O HACIICACTBEHHOCTH U IAyIHOBH3YyaTbHAS TEXHOJIOTHS, TEXHOIOTHS 2
5 M3MeHumBOCTH. [Pa3BHBAIOIIETO OOYUYCHHS
3aKOHOMepHOCTI/I U3MCHYUBOCTH. OCHOBI)I Ay}II/IOBI/ISyaHI)HaSI TCXHOJIOT U, TCXHOJIOTHUA 2
6 |ceneKIMu pacTeHUH, )KUBOTHBIX U [PA3BUBAIOIIETO O0YUYCHUS
MHKPOOPTaHH3MOB
HpOI/ICXO)KI[eHI/Ie W Ha4YaJIbHBIC 3Tallbl Ay}II/IOBI/ISyaHI)HaSI TCXHOJIOT U, TCXHOJIOTHUA 2
7 |pa3BuTHs KHM3HU Ha 3emite. McTopus [Pa3BHBAIOIIETO O0YUECHHUS
A3BUTH YBOIIOIUOHHBIX HICH
IMUKPOABOIFOIHSA U MAKPOIBOIIOIHS IAyIHOBH3YyaTbHAS TEXHOJIOTHS, TEXHOIOTHS 2
8 [Pa3BHBAIOIIETO OOYUCHHUS
IAHTpOTIOTeHe3. UenoBedueckne pacel IAyIHOBH3yaTbHAS TEXHOJIOTHS, TEXHOJIOTHS 2
9 [Pa3BHBAIOIIETO OOyUYCHHS
3KOHOFHH — HayKa 0 B3aUMOOTHOIICHUAX Ay}II/IOBI/I?:yaJ'H)Haﬂ TCXHOJIOTHA, TCXHOJIOTUA 2
10 jopranu3amMoB Mexy cO00# U OKpYKAarOmEW  [pa3BUBAIOIIEr0 O0yUEHHUS
Cpeaoi.
" Bbrocdepa — rimobansHast SKOCHCTEMA. IAyTMOBH3yalIbHAs! TEXHOJIOTHS, TEXHOJIOTUS 2
brocdepa u yemoBek [Pa3BHBAIOIIETO OOYUICHHS
12 IbroHmKa IAyIHOBH3yaTbHAS TEXHOJIOTHS, TEXHOJIOTHUS 2
[Pa3BHBAIOIIETO OOYUYCHHUS
3.2.00pa3oBaTe/ibHbIC TEXHOJOTMU MPU MPOBEICHUN NMPAKTHYECKUX 3aHATHI
(mabopaTopHbIX padoT)
Ne Tema Bus! npuMeHsIeMbIX 00pa30BaTeNbHBIX TEXHOIOTUH | Koot
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qac
1 Crpoenne u pyHKINH KieTkn. OoMeH /TricKyccHs TT0 TeOpEeTHIeCKUM BorpocaM. Perrenue 3amad >
" |BeLIECTB M NPEeBpAICHUE SHEPTUH B KICTKE. |[MHIMBUAYAIHHO

5 IPa3MHOKEHHE OPraHU3MOB. IMrpoBoe 3aHsATHE HA MOzEIX. Pemenne 3anau 2

MHImBUIyaIbHOE pa3BUTHE OPTaHU3Ma

(OCHOBBI YUEHHUSI O HACIIEICTBEHHOCTH H /IMCIIyT 110 TEOPETUYECKUM BOIIPOCaM 2
3 M3MEHYHBOCTH. Perrenye 3a1a4 MHANBUIYAIBHO C TPYNIIOBBIM

00CYXICHUEM UTOTOB

4 IMHKpOIBOIIONHUS ¥ MAKPOIBOITIOIHS IAHAJIM3 KOHKPETHBIX CUTYaIMi 2

IAHTpOonoreHe3. UenoBeueckue pacsl Kpyriblii cTou Mo TeopeTHyeckuM BorpocaM Perenue 2
5 Bagad Kelc-MeToa0M

Ibriocdepa — rmobanpHas SKOCHCTEMA. Peienue 3a1ay MajbIMK rpynnamMu 2
6 Ibrocdepa u gemoBek

4 YCJIOBHUS PEAJIN3ALIMY ITPOT'PAMMBI YYEBHOM JUCIITUITIMHBI
4.1 MartepuajbHO-TeXHMYECKas 0a3a, HeOOX0AMMAas JJIfA OCYLeCTBJICHUSA
06pa30BaTeJILHOF0 nmpouecca mo TMCuuIJInHe
Peammmzarnus ydeOHOM aumcruIuimHbl  buomorus TpeOyeT Hamuuus ydeOHOTo
KaOWHETa ISl IPOBEACHUS TCOPETUUSCKUX M MPAKTHYECKUX 3aHATHH COOTBETCTBYIOIIETO
npodus.
Peammzarnus ~ yuyeOHOW ~ OUCHMIUIMHBI ~ OCYIIECTBISIETCS B CICHHAIBHO
000py/IOBaHHOM KaOWHETE €CTCCTBEHHO-HAYYHBIX JUCIUIUIMH, KOTOPBIM BKJIIOYAET B
cebs: MyNbTUMENAnpPOeKToOp, KOMMbIOTEP, 3KPaH HACTEHHbIN. JTabopaTopHbIA KOMMNIEKC AN YHeBHO,
NPaKTUYECKOW 1 MPOEKTHOW AeATeNbHOCTM N0 eCTECTBEHHO-Hay4YHbIM AncumnamHam (Mukpockon BIOM-2,
npréop 418 NoNy4YeHNs rasoB nabopaTopHbIiA, HA60P MUKPOMpPenapaToB, LM(POBOI aMNepBONLTMETP,
LUM(POBOIN MY/IbTUMETP, 3N1IEKTPOHHbI TEPMOMETP, 3N1EKTPOHHbIE BECHI, UHANKATOP PaAM0aKTUBHOCTH,
[aTyvKy TeMnepatypbl, pH, OCBELLEHHOCTM 1 BNaXKHOCTW), 3KOIOrMYecKas naboparopus, HarisgHbIe nocoous,

yue6HO-MeToaNuUeCKIe MaTepuanbl, A0Cka yue6Has, yue6Has Mebenb, BbiXof B VIHTEPHET.

4.2 IlepevyeHb HEOOXOAMMOT0 POrPAMMHOI0 O0ecreYeHust
1. 7-zip (inueH3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (muueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
3. Adobe Flash Player (uneH3us -

https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache Open Office (iunien3us - http://www.openoffice.org/license.html)

5. Free Commander (muueH3us
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5 %dO%bd%dO%b7%d
0%b8%d1%81/)

6. Google Chrome (JIUeH3us -

https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBOOOHOM TOCTYTIC)
8. Mozilla Firefox (muuensus - https://www.mozilla.org/en-US/MPL/2.0/)
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S HEPEYEHb OCHOBHBIX U JOITIOJIHUTEJIBHBIX TH®OPMAIINOHHbIX
NCTOYHHUKOB, HEOBXO/JUMBIX JJI51 OCBOEHUA JTUCHUIIJIMHBI

5.1 OcHoBHas JIUTEpPATypa

1. Koncrantunos, B. M. buonorusa : yue6nuk / B. M. Koncrantunosn, A. I
Pezanos, E. O. ®@aneesa ; nox pen. B. M. KoncrantunoBa. — 8-¢ u3n., crep. — M. :
Axanemus, 2014. — 320 c. — (Ilpod. o6pazoBanme. ObOIMIEOOpPa30BAT. TUCIIUTIIIAHBI). —
ISBN 978-5-4468-0779-6.

2. KoucrantunoB, B. M. buonorus nmns mnpodeccuii M cHelHalIbHOCTEN
TEXHUYECKOT'0 M €CTECTBEHHO-HayyHOTro npodureil : yueonuk / B. M. Koncrantunos, A.
I'. Pe3anos, E. O. ®aneea ; nox pea. B. M. KoncrantunoBa. — 2-e¢ usg., crep. — M. :
Axkanemus, 2016. — 320 c. — (Ilpod. ob6pazoBanme. OOIIEOOpa30BAT. JUCHUIUIAHBI). —
ISBN 978-5-4468-3093-0.

5.2 JlonostHMTEIbHAS JIUTEPATYpa

. buonorus: nns nocrynatomux B By3bl / P.I'. 3asn, B.O. byrsunosckuii, 1.B.
PauxoBckasi, B.B. [laBb1ioB. - 4-¢ u3M., ucnp. - Musck : Beimmitmas mkona, 2012. - 640
c. - ISBN 978-985-06-2157-3 ; To xe [OnektponHbii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=235697

2. buonorus : yueOnuk u npaktukym ans CI1O / B. H. Speirud [u gp.] ; mox pe.
B. H. SMpsiruna. — 2-e uzn. — M. : UzparensctBo IOpaiit, 2017. — 453 c. —
(ITpopeccuonanbHoe  oOpazoBanme). — ISBN  978-5-534-03758-6. - URL:
https://www.biblio-online.ru/book/59B0679F-A1B0-4477-8E3D-B6A3FF31B4EC

3. Kyzuenora, H.A. IlpoBepouHbic 3amaHus IO TEOPUH 3SBOJIOIHUHU: y4eOHO-
Meroaundeckoe nocoodue / H.A. Ky3unernosa, C.II. IllatanoBa. - M. : Ilpometeit, 2015. -
154 c. - ISBN 978-5-9907123-6-2 ; To ke [DnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=437288 (25.05.2017).

4. TummpszeB, K. A. Xusnp pacrenns / K. A. Tumupszes ; nox pea. JI. M.
Bbepuunckoit. — M. : U3natensctBo IOpaiit, 2017. — 331 ¢. — (AHTOJIOTUS MBICIIH). —
ISBN 978-5-534-02856-0. - URL:https://www.biblio-online.ru/book/A95AD566-C2E4-4B9A-
BFA4-EFC79FAFA487

5.3 llepuoauyeckue U3TAHUA

1. buonornueckue Hayku B mkosie u By3e. — URL:
http://elibrary.ru/contents.asp?titleid=53180 .
2. BecTHHK MOCKOBCKOT0 rocyJapCTBEHHOI'O TEXHUYECKOIO0 YHUBEPCUTETA

uM. H. O. baymana. Cep. EctectBennsie Hayku. — URL:
http://elibrary.ru/contents.asp?issueid=1559120 .

3. Bomnpocs! ecrectBo3nanus. — URL:
https://e.lanbook.com/journal/2310#journal_name

4. Oxonornuecknii Bectouk CeepHoro Kaskaza. — URL:
https://e.Janbook.com/journal/2262#journal_name

5. DKOJOrMYECKUl MOHUTOPHHT 1 Onopa3zHoobpasue. — URL:
https://e.lanbook.com/journal/2242#journal_name

6. ®usunoinorus yenoseka. — URL:

http://elibrary.ru/contents.asp?issueid=1504633 .

5.4 Tlepeuens pecypcoB HH()OPMALMOHHO-TEIEKOMMYHHUKAIMOHHON ceTn «HTEpHETY,
HEOOXOUMBIX JIJISl OCBOSHUS TUCIIUTUTMHBI
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1. OBC «VYuuBepcuterckass Oubnmmoreka ONLINE» : caiitr. — URL:
http://biblioclub.ru/index.php?page=main_ub_red .

2. DBbC UznarensctBa «Jlanby : caiit. — URL: http://e.lanbook.com.

3. ObC «Opaiit» : [pazmen «BAIIA TIOAIIMCKA: ®dumuan Kyol'V (r.
CnaBsnck-Ha-Ky6anm)] : caiit. — URL: https://www.biblio-online.ru/catalog/E121B99F-
ESED-430E-A737-37D3A9E6DBFB.

4. Hayunas onekTpoHHass Oubnuoreka «eLibrary.ru» : caiit. — URL:
http://elibrary.ru/defaultx.asp.

5. baswl nannbix komnanuu «Mct Boio» [pazgen: Ilepuoanueckue uznanus (Ha
pycckoM si3bike)] : caiiT. — URL: http://dlib.eastview.com.

6. denepanpHas wuHbOpMalMOHHAs cucteMa «EaMHOE OKHO JOCTyna K
obOpasoBaTenbHBIM pecypcam» : caT. — URL: http://window.edu.ru.

7. @epepanbHbIi  LEHTp  HMH(OPMAIMOHHO-00PA30BaTENbHBIX  PECYPCOB
(®LUOP) : caiit. — URL: http://fcior.edu.ru .

8. Enunas xostekiusi nudpoBeix oOpazoBaTeiabHBIX pecypcoB : caiit. — URL:
http://school-collection.edu.ru.

9. OduunanpHblii UHTEPHET-MOPTAN IpaBoBoi MHpopmanuu. ['ocynapcTBeHHas
cucreMa npaBoBoi nHpopmanuu : caiiT. — URL: http://publication.pravo.gov.ru/.

10. DunuknoneauyM :  Ouiukiaoneaud. Crnoapu. CnpaBounuku //  DBC
«Yuuepcurerckas 6ubnmorexka ONLINE : caiit. — URL: http://enc.biblioclub.ru/
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6 METOJINYECKHE YKA3AHUS OBYYAIOIAMCS ITO0 OCBOEHHMIO
TACIATLITAHBI

VYyammecs Ui TOJTHOIEGHHOTO OCBOEHHS Y4eOHOro Kypca MJOJDKHBI COCTaBIATH
KOHCHEKTbl KaK IpH MPOCIYUIMBAHUU €r0 TEOPETHUYECKON (JIEKIIMOHHOW) 4YacTH, Tak WU IpH
MOJITOTOBKE K MPAKTHYECKUM 3aHATHAM. JKenmareiabHO, 4TOOBI KOHCIIEKTHI JICKIIMH U CEMUHApPOB
3alACHIBAJINCH B JIOTMYECKOW IIOCIENOBATEIbHOCTH M3YYEHHs Kypca M COACPKAJINUCh B OOHOU
TeTpaau. DTO obecreunuT 0oJiee MONHYI0 HOATOTOBKY, KaK K TEKYIIUM Y4eOHBIM 3aHSATHIM, TaK U
CECCUOHHOMY KOHTPOJIIO 3HAHUU.

CamocrosarenbHass paboTa ydamuxcs sBIsIeTCS BaxHemed ¢opmoit  yuebHo-
[I03HaBaTeNbHOro mnpouecca. Llenp 3agaHuil JUIsl CaMOCTOATENBHOM pPabOThl — 3aKpenuTh MU
pacIivpUTh 3HAHUS, YMEHUS, HaBbIKH, IPUOOPETEHHBIE B pE3yJIbTaTe€ M3YyYEHUs AUCLUILIMHBL,
OBJIQIETh YMEHUEM HCIIOJIb30BaTh IOJYYEHHbIE 3HaHMS B IPAKTUYECKOH paloTe; MOIy4UTb
MIEPBUYHBIE HABBIKU MPO()ECCHOHAIBHOM JeSITeIHHOCTH.

HayanoM opranuzanuu Jr000H CcaMOCTOATENbHOM padOThl JOJKHO OBITH NPUBUTHE
HABBIKOB M YMEHUU TPaMOTHOW pabOTHI ¢ y4eOHOW M HAy4HOH JTUTEpaTypoid. DTOT Mpolecc, B
IIEPBYIO OYepe/lb, CBA3aH C HAXOXIAEHUEM HEOOXOIMMOMW /sl YCIEIIHOIO OBJaJeHHUs y4eOHbIM
MaTepUaioM JINTEPATYPOM. YUaluics JOJKEH U3YYUTh CIIMCOK HOPMATUBHO-IIPABOBBIX aKTOB U
HKOHOMHYECKOH JIUTEepaTyphl, pEKOMEHIYEMbIH MO Y4eOHON IUCLUIUIMHE; YMETh MOJIb30BATHCS
¢dbongamu OMOIMOTEK U CIIPaBOYHO-OMOIHOTpaPUECKUMU H3TIaHHSIMH.

3amaHus Ul CaMOCTOSITEIbHOM pabOThl BBIMOJIHAIOTCS B IHCHBMEHHOM BHJE BO
BHeayuTOpHOEe Bpems. Pabora 10oKHA HOCUTH TBOPYECKHUM XapakTep, INpU €€ OLEHKE
[IPeroiaBaTellb B IIEPBYIO O4Yepe/lb OLEHMBAET 0OOCHOBAHHOCTh U OPUTMHAIBHOCTH BBIBOJIOB. B
MIMCbMEHHOW paboTe Mo TeMe 3a/laHus yJallluics JI0JKEH IOJIHO U BCECTOPOHHE PacCMOTPETh
BCE aCHEKThl TEMbl, YETKO C(OPMYJIUpOBaTh W apryMEHTHUPOBAaTh CBOK IO3ULUIO IO
HCCIIEAyeMbIM BOTpocaM. BpIOOp KOHKPETHOTO 3aJaHHsi JUIsl CaMOCTOSTEIBHOH pPalOTHI
IIPOBOAMT IPENOJABaTeNb, BEIYIIUNA IPAKTUYECKHE 3aHATUS B COOTBETCTBUU C IIEPEUYHEM,
YKa3aHHBIM B IJIaHAX NPAKTUYECKUX 3aHITUH.

Obwue npaguna 8blNOIHEHUS NUCOMEHHBIX paOOm

Ha nepBoM 3aHSATHM CTyIEHTHI JOJIKHBI OBITH MPOUH(OPMHUPOBAHBI O HEOOXOAUMOCTH
COOJIIOJICHHUSI HOPM aKaJIeMHUYeCKOM 3THKHM M aBTOPCKUX MpaB B Xozae oOydeHus. B vactHOCTH,
MIPEIOCTABIISAIOTCS CBEICHUS:

— oOmas uHpopmanus o0 aBTOPCKUX MpaBax;
— IpaBWJIa LUTUPOBAHUS;
— npaBuia 0pOPMIIEHHS CChUIOK;

Bce nmetronuecs B TEKCTE CHOCKH TIIATEIbHO BBIBEPSAIOTCS U CHAOKAIOTCS «aIpecaMmm.

Henonmyctumo BKJIIOYaTh B CBOIO padOTy BBIACPKKH W3 pabOT APYruX aBTOpOB 0e3
yKa3aHUs Ha 9TO, NEPECKas3blBaTh UYXKyH pabOTy OJMU3KO K TEKCTy Oe3 OTCBUIKM K HEW,
UCIOJb30BaTh UYyKHE€ MJled Oe3 yKa3aHMs IEpPBOMCTOYHHUKOB (3TO KacaeTcd M HMH(OpMaiuy,
HaiaeHHol B IHTepHeTe). Bee cinydan miaruaTta 10JKHBI ObITH UCKITIOYEHBI.

Crucok UCIoIb30BaHHOM JMTEPATyphl JOKEH BKJIIOYATh BCE MCTOYHUKM MH(pOpMAINY,
U3Y4YECHHbIE M MPOpabOTaHHBIE CTYIEHTOM B IPOLECCE BBIMOJHEHUS PabOThl, U JOKEH OBITh
coctaBied B cootBerctBUM ¢ ['OCT P. 7.0.5-2008 «bubnuorpaduyeckas ccpuika. OOuue
TpeOOBaHUs U MPaBUIIA.

Tpebosanus k nanucauuio pegpepama

Pedbepar mno gaHHOMYy Kypcy SABIsS€TCS OJHMM M3 METOJOB  OpraHU3aINH
CaMOCTOSITENTbHON PabOTHI.

Tembl pedepaToB SBISIOTCS JOMOJHUTENBHBIM MaTepuaioM Jjs H3y4YeHUs JaHHOU
JTMCUUIUIMHBL PedepaT orieHnBaeTcst B 01MH 0al B OI[EHKE UTOTO HK3aMeHa

Pedepar nomkeH ObITH MOATOTOBIIEH COIJIACHO TEME, IMPEIOKEHHON MPEernoiaBaTeIeM.
JlonmyckaeTcsi  CaMOCTOSITENIbHBIA ~ BBIOOp TeMbl pedepaTa, HO IO COTJIACOBAHHMIO C
MpernojaBaTesieM.
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Jnis Hanrcanus pedepara CTyAEHT CaMOCTOSTEILHO MOI0MPAeT HCTOYHUKH WH(OpMAIUU
110 BBIOpaHHOM Teme (JIuTepaTypa yueOHas1, mepruoandeckas u IHTepHeT-pecypchl)

O6mwem pedepata — He meHee 10 crpanun popmara. A 4.

Pedepar momxeH uMmers (TUTYNIBHBIN JUCT, COAECpPKAHUE, TEKCT JOJDKEH ObITh pa3OuT Ha
pas3zaensl, COTIAcHO COJIEPIKAaHMIO, 3aKIII0OYCHHE, CIIUCOK JIUTEPaTyphl HE MEHEE 5 UCTOYHUKOB)

O6cyxnenue TeM pedepaToB MPOBOJUTCS HA TEX MPAKTUYECKUX 3AHIATUSIX, IO KOTOPBIM
OHM pacrpe/iesieHbl. DTO SIBIIAETCS 00s13aTeNbHBIM TpeOoBaHUEM. B ciiyyae He mpejicTaBiIeHUs
pedepara corimacHO yCTaHOBJICHHOMY rpaduky (03 yBaKHTEIbHOW MPUYHMHBI), YYAIIHHCS
00s13aH OATOTOBUTH HOBBII pedepart.

Nudopmanus o pedepary He n0JpKHA mpeBbimaTh 10 MUHYT. BeICTynmarommil qoipkeH
MOJITOTOBUTH KPATKUE BBIBOJIBI IO TeMe pedepara il KOHCIIEKTUPOBAHMA.

Cnaua pedepara npernoaaBaresto o0s3aTeabHa.

7.0HEHOYHBIE CPEACTBA JJIsI KOHTPOJIA YCIIEBAEMOCTH

7.1 llacnopT ¢oHIa O1LIEHOUYHBIX CPEICTB

Ne HaumeHoBaHue OIIEHOYHOTO
KonTponupyemsbie pazniessl (TeMbl) TUCITUTUIHBI
/11 cpencTBa
Benenue Xumudeckast opraHu3anus KIeTKU
1 Koncnekr
Ctpoenue u ¢pyHkiuu kietku. OOMeH BEILIECTB U
2 IIPEBPALLICHNE JHEPTUH B KIIETKE. [Ipakr. pabota
3 JKv3HEeHHBIN HIMKIT KJISTKU Koncnekr
Pasmuoxenune opranuzMoB. MHIUBUTyaTbHOE
4 p FUHBHILY [Ipakr. pabora
pa3BUTHE OpraHu3Ma
5 OCHOBBI yY€HHS O HACJIEICTBEHHOCTH U N3MEHYHBOCTHU [IpaxT. pabora
3aKOHOMEPHOCTH U3MEHUYUBOCTH. OCHOBBI CEIEKLIUU
6 . Koncnexr
pacTeHUi, KUBOTHBIX M MUKPOOPTaHHU3MOB
7 [TpoucxoxaeHne U HadaIbHBIC ATAIBI PA3BUTHS KU3HU KomcmexT
Ha 3emie. Mictopus pa3BUTHS DBOTIONMOHHBIX U
MHUKpPO3BOIIOLNS U MAKPOIBOIIOLUS
8 P p [Ipakr. pabora
9 | Aarponorenes. UenoBeueckue pachl. [IpaxT. pabora
10 DKOJIOTHSA — HayKa O B3aMMOOTHOIICHHUSIX Pedepar
OpPraHu3MOB MEX1y 000 1 OKpy»XKarolel cpeoil P
buocdepa — rnobanpHas 3xocucreMa. buocdepa n
11 | yemoBek [IpaxT. pabota
buonuka
12 Koncnekr

7.2 Kputepum olleHKH pe3yJIbTATOB 00y4eHHs

KoHTpons M OLlEHKa pe3ynbTaToOB OCBOEHHS JUCIMUIUIMHBI OCYILIECTBISAETCS
MpernoaBaTesieM B Mpoliecce MPOBEACHHS MPAKTUUECKUX 3aHATUH, 1a0OpaTOPHBIX padoT,
TECTUPOBAaHUSA, A  TaKXK€  BBINOJHEHHS  OOYYAOIIMMHCS  WHIUBUIYaJTbHBIX
CaMOCTOSITENbHBIX 3aJaHUM.

Pedepar. Ilpoaykr camMocToATenbHOW pabOTHI CTYACHTA, NPEICTABISIONIUI
co0Oil KpaTKoe M3J0KE€HHWE B MHUCbMEHHOM BHJE IMOJYYCHHBIX PE3yJIbTaTOB
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TEOPETUUECKOTO aHalih3a OMNpEe/IeNICHHON Hay4dHOU (yuyeOHO-HCCIIEeI0BaTENIbCKON) TEMBI,
I7Ie aBTOP PACKPBIBAET CYTh HCCIENYeMOW MNpOOJIEMbl, MPUBOAMUT PAa3IUYHbIE TOYKHU
3peHusi, a Takke COOCTBEHHbIE B3IJIsAbI Ha Hee. Pedepar olieHMBaeTcs MO KOJIMYECTBY
MPUBJICYCHHBIX HCTOYHHMKOB, TJIyOWHE aHajdu3a MpoOJeMbl, KauecTBE OOOCHOBaHUS
aBTOPCKOMW MO3UIUU, TTTyOUHE PACKPBITHS TEMBI.

Tecr. Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH, MIO3BOJISIONIAS
aBTOMATHU3UPOBATh MPOLEAYPY U3MEPEHHUS YPOBHS 3HAHUW M YMEHHH 00y4aromierocs.
Tect oneHuBaeTCs MO KOJUYECTBY MPaBUIIbHBIX OTBETOB (He MeHee 60%).

Kpurepuu ouneHKH 3HAHMI CTYJAEHTOB B LEJIOM IO JMCHUILJIMHE:

«OTJIMYHO» -  BBICTaBJISETCS  CTYIEHTYy, IIOKa3aBUIEMY BCECTOPOHHHUE,
CUCTEeMaTH3UPOBAHHbIE, TTTyOOKHE 3HAHUS Y4eOHON MpOrpaMMbl AUCHMILIUHBI U YMEHUE
YBEPEHHO MPUMEHITh UX Ha MPAKTUKE MPHU PEIICHUH KOHKPETHBIX 3a/1ay, CBOOOJHOE U
MpaBUJIbHOE 00OCHOBAHUE MPUHATHIX PEILICHUN;

«XOpOIIO0» - BHICTABJISIETCS CTYJIEHTY, €CIIM OH TBEP/O 3HAET MaTepuai, rpaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh MOJIyYeHHbIEC 3HAHUS Ha MPAKTHUKE, HO
JIOTYCKaeT B OTBETE WJIM B PELICHUH 337a4 HEKOTOPblE HETOYHOCTH;

«YAOBJIETBOPUTEIbLHO» - BBICTaBIISIETCS CTYJEHTY, MOKa3aBILIEMY
(dbparMeHTapHbIld, pPa3pO3HEHHBIA XapaKTep 3HAHWM, HEJOCTATOYHO IPABHIIbHbBIC
bopMynupoBKH 0a30BBIX MOHATHI, HAPYIICHHUs JIOTHYECKOW TMOCIEA0BATEILHOCTH B
M3JI0’)KEHUH MPOTPaMMHOT0 MaTepHalia, HO IPU 3TOM OH BJaJIe€T OCHOBHBIMH pa3jesiaMu
yueOHOM MpOorpaMMbl, HEOOXOTUMBIMH JJIs TaJbHENIIeT0 00yUYeHUS U MOKET MPUMEHSITh
MIOJIYYE€HHBIE 3HAHUS TI0 00pa3Ily B CTAaHAAPTHOMN CUTYaIuH;

«HEeY0BJIETBOPUTEJIbHO) - BHICTABIISIETCS CTYJIEHTY, KOTOPBIA HE 3HAET OOJIbIICH
4acTH OCHOBHOT'O COJEp’KaHUs y4eOHOH MporpaMMbl JAUCLUMILIUHBI, JOIYCKAET rpyOble
OmMOKY B (HOPMYITUPOBKAX OCHOBHBIX MOHATUN JUCIMILIUHBI U HE YMEET UCIOIb30BaTh
MIOJIyYEHHBIE 3HaHUSI IPU PELICHUU TUIIOBBIX MPAKTUYECKHUX 3a/1au.

Pe3ynbTaThl 00ydeHus @DopMBI U METOABI KOHTPOJIS U OLIEHKH
(OCBOEHHbBIE YMEHUSI, YCBOEHHBIE 3HAHUS) pe3yJIbTaTOB O0yUYEHUS
YMEHUSL:
YMeHue NpoBOAUTh CPABHEHUE XUMHYECKOU Y CTHBII KOHTPOJIb (MHIUBUYaJIbHBINA U
OpraHu3aluM )KUBBIX U HEKUBBIX OOBEKTOB. (pOHTAIIBHBIN).

[Tonydyenune npeAcTaBICHUS O PO OPTAaHUYECKUX | BBINONHEHNE TECTOBBIX 3aaHUM.
Y HEOPTaHWYECKHX BEIECTB B KieTKe. OpraHu3m
YEeJI0BEKa U APYrUe )KUBBIE OPraHU3MBI;
aHAJTM3UPOBATh U OLICHUBATH PA3JIUYHBIC THITOTE3bI
HpOI/ICXO)K)IeHI/Iﬂ JKN3HU Ha BCMHC; HpOBOI[I/ITI)
omnucaHue oco0er 0JIHOro BUA 10
MOP(OTOTHUECKOMY KPUTEPUIO. YMEHUE CTPOUTH
CXEMbI PHEPIeTUYECKOT0 0OMEHa 1 OMOCHHTE32a
oenka. [lomydenne nmpeacTaBiaeHus o
NPOCTPAHCTBEHHOW CTPYKType OenKa, MOJICKYJ

JIHK u PHK
. YMmeHue OKCIICPUMCHTAJIbHBIM ITYTCM BLIABJIATH OI_ICHKa PE3YIbTATOB NPAKTUYCCKUX
AJalITUBHBIC OCO6€HHOCTI/I OpFaHI/I?)MOB, nux 3aHfITHI>i.

OTHOCHUTEJILHBIN XapaKTECp

HaXO)KI[eHI/IC CBs3U UBMCHCHUS B 6I/IOC(I)CpC C Ha6JIIO,Z[CHI/IC U1 OIICHKA BBIIIOJITHCHUA
IIOCJIICACTBUSMHU ACATCIBHOCTHU YCJIOBECKA B HpaKTI/I‘IeCKI/IX ﬂeﬁCTBHﬁ.

OKpYKarolllel cpesie. Y MEHNE ONpeaesaTh
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BO3JEHCTBUE TPOU3BOICTBEHHOU

JESTEIILHOCTH Ha OKPYKAIOIIYIO CPely B 00JIacTH
cBoel Oynymei npodeccun. O0yueHue
COOJTIOZICHHIO MPABUJI MIOBEACHHUSI B IPUPOJIC,
Oepe)KHOMY OTHOIICHHUIO K OMOJIOTUYECKUM
00BbeKTaM

(pacTeHusiM, )KUBOTHBIM M UX COOOIIIECTBAM) U UX
OXpaHe.

[TprBOUTH IPUMEPBIL, TOKA3BIBAIOLHE, YTO:
HAOJIFOACHHS U DKCIIEPUMEHT SIBIIFOTCSI OCHOBOM JUIS
BBIIBUJKCHUSI TUTIOTE3 M TEOPUA, TO3BOJISIOT
[POBEPUTH UICTUHHOCTb TEOPETUYECKUX BbIBOJIOB;
€CTECTBEHHOHAYYHAs! TEOPHUS AAeT BO3MOXKHOCTb
OOBSICHSTH U3BECTHBIE SIBJICHHS IPUPOIBI M HAYUHBIC
(akThl, IPEACKa3bIBATh €111e HEU3BECTHBIE SBICHUS

Y CTHBIN KOHTPOJTh (MHIUBHTYTbHBIA 1
(pOHTAIIBHBIN).
IToaroroska cooOIIEHUHA.

JleMOHCTpUpOBaHHE YMEHNUS IIOCTAHOBKH LieJIeH
JIEeATEeILHOCTH, TUIAHUPOBAHUS COOCTBEHHOM
JIeSITeIIbHOCTH JIJISI JOCTHUKEHUS OCTABJICHHBIX
uesei, NpeJBUICHNUs] BO3MOKHBIX pe3yIbTaTOB
ATUX JEUCTBUHM, OPraHU3alUU CAMOKOHTPOJIS U
OIICHKH MOJYYEHHBIX PE3yJIbTaTOB

[ToaroroBka cooOIIEHUH.
[Touck nadopmanmu B laTEpHETE.

BOCITPMHUMATL U HAa OCHOBC ITOJTYYCHHBIX 3HAHWUU
CaMOCTOSITEILHO OLIEHUBATH HH(OPMAIIHIO,
cozepxanryrocs B cooomennssx CMU, Untephere,
HAYYHO-TIONMYJISIPHBIX CTAThSIX

[ToaroroBka cooOIIEHUH.
[Touck nadopmanmu B laTEpHETE.

7.3 OueHovHbIe CPeACTBA /Jisl MPOBeIeHUs TeKYIlel aTTecTalun

Texymuii KOHTPOJIb NPOBOAUTCA B (popMme:
-(ppoHTANBHBIN OMPOC
-UHJIUBUIYJIbHBIA YCTHBINA OMPOC
-IIUCHMEHHBIA KOHTPOJIh

-T€CTUPOBAHUE 110 TEOPETUUECKOMY MaTepuay

-npakTUueckas (maboparopnas) pabora
-3amuTa pedepara
-3aIIMTA BBITIOJHEHHOTO 3aIaHMS,

®dopma IIpakTuueckuii JInunble xayecTBa Tpuvepet
ATTeCTAIHH 3HaHUA YMmenus onbIT (BiafieHne) | cryseTa OIIEHOYHBIX
CpencTB
YerHbli Kontpons 3HaHuit OreHKa yMEHUSA Ornenka HaBBIKOB | OreHKa KoHTponbHbie
(MMCBMEHHBI) | MO ONpPENEIeHHBIM pa3nuyatb paboThI ¢ CIIOCOOHOCTH BOIIPOCBHI 10
oIpoc 1o | npobiemam KOHKpPETHBIE JUTEPATypHBIMU OIEPATUBHO U TeMaM
TeMaM MOHATHS UCTOYHUKAMU KayeCTBEHHO MpUIararTcs
OTBEYATh HA
MIOCTaBJICHHBIE
BOIPOCHI
Pedeparsr KonTtpons 3HaHuit OneHka ymMeHus Onenka HaBeIKOB | OneHka Temsl
IO OTIPEIeIEHHBIM pa3nn4athb paboTsI ¢ CHOCOOHOCTH K pedepaToB
npobiemMam KOHKpPETHBIE JUTEPATyPHBIMHU CaMOCTOSITENTFHON | MPHJIAraroTCs
MOHATHS HUCTOYHUKAMHU paboTe u aHAITH3Y
JUTEPATYPHBIX
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HUCTOYHHUKOB

IIpaxtuyeckue | CMbICT HOHSTHH: OnuceiBaTh U Hagbixamu: Onenka Temsl paboT
(;1aGopaTopHBI | €CTECTBEHHOHAYYHOE | OOBSCHATH OITICAHWS 1 CIIOCOOHOCTH TIPUJIATa0TCA
e) paboThl SIBIICHUE, TUIIOTE3A, €CTeCTBCHHOHAYYH | OOBSICHEHUS OTIEPAaTUBHO U
3aKOH, TEOpH, bIC SIBIICHUSA U €CTECTBCHHOHAYYH | Ka4eCTBEHHO
BEIIIECTBO, CBOICTBA TE: BIX SIBJIEHUH 1 peiars
B3aHMOJICHCTBHE, O1eHnBaTH CBOICTB TEN: MOCTaBJIECHHBIE HA
3HaHHE CTPOCHUS BIIMSTHHE OrneHuBaHUS MIPaKTHYECKHUX U
KJIETOK, OCHOBHBIX XUMHYECKOTO BIIMSTHUA J1a00paTOPHBIX
croco6oB 3arps3HEHUs XMMUYECKOTO paborax 3amauu 1
Ppa3sMHOXKEHUS OKpYXKaromien 3arpsi3HEHUs apryMeHTHPOBAaTh
OpPTraHU3MOB, cpensl Ha OKpYXKaromien Ppe3yibTaThl
CTaJuil OHTOTeHe3a | OpPTaHU3M cpenbl Ha
Ha npuMepe 4eJloBeKa 1 OpraHu3M
YeJIOBEKa, IPUYNH, | APYTHE KHUBbIE YeioBeKa u
BBI3BIBAIOIINX OPTaHHU3MBI; JIpyTHE )KUBBIE
HapyIIeHNs B AQHATM3UPOBATh U | OPTAHU3MBI;
pa3BUTHH OLICHUBATh aHaIHN3a |
OPTaHHU3MOB. pasynIHbIe OLICHUBAHUS
THITOTE3BI Pas3IMYHBIX
IIPOUCXOKIACHUA TUIIOTC3
JKHU3HHU Ha 3CMJ'IC; MIPOUCXOKIACHUA
MIPOBOIUTH XKU3HU Ha 3eMIIe;
onucanue ocobeit | MpoBeAEHU
OJIHOT'O BUJA I10 omnucanusa ocobei
MOP(OJIOTHYECKO | OJHOTO BUJA TI0
MY KPUTEPHIO. MOP(OIOTHIECKO
Ormdats MY KPUTEPHIO.
THIIOTE3BI OT OmIiaust THIIOTE3BI
HayYHBIX TCOPHH. OT HAaYYHBIX
Jlenatb BBIBOABI HA | TEOPUIL.
OCHOBE Jlenatpb BbIBO/IbI HA
SKCHEPUMEHTATIBH | OCHOBE
bIX JJAHHBIX. OKCIICPUMCHTAJIbH
[TpuBoauTH BIX JJAHHBIX.
IIPUMEPEI, IIpuBoauTs
MOKa3bIBAOIIINE, IIPUMEDBEI,
YTO: HAOJIFOJIEHUSI M | TIOKa3bIBAIOIINE,
9KCIEPHMEHT YTO: HAOFOJICHUS 1
SIBIIIIOTCSI OCHOBOM | 9KCIIEPHMEHT
JUTSI BBIIBIDKEHUS SIBIISTIOTCS OCHOBOH
THIIOTE3 Y TEOPHH, | 11 BBIABIDKCHHS
TIO3BOJISIIOT TUIIOTE3 U TEOPUil,
TIPOBEPUTH TIO3BOJISTIOT
HCTUHHOCTb IIPOBEPUTH
TEOPETUICCKUX HUCTUHHOCTH
BBIBOJIOB; TEOPETUIECKUX
C€CTCCTBCHHOHAYYH BBIBOJIOB,
ast Teopus 1aeT €CTECTBEHHOHAYYH
BO3MOXKHOCTB ast Teopus 1aeT
OOBSCHSTD BO3MOXKHOCTb
W3BECTHBIE OOBSCHSTD
SIBJICHUS TIPUPOJIBI | M3BECTHBIC
Y Hay4dHble (AKTHI, | SBJICHUS NPHPOAIBI
MPEJICKa3bIBATH 1 Hay4HBIe (QaKTHI,
eIlle HeM3BECTHBIE | MPEICKa3bIBaTh
SABJICHUSA CIIC HCU3BCCTHHIC
SIBJICHUSL
TectupoBanue | KoHTposib 3HaHUN OreHKa yMEHHUSA Orenka HaBBIKOB | OrmeHKa Bormpocst
IO OTIPEIeIEHHBIM pa3nn4athb JIOTHYECKOTO CIIOCOOHOCTH MIPAJIATaoTCA
npobiemMam KOHKpPETHBIE aHaM3a u OTIEPaTHBHO U
MOHSATHS CHHTE3a IpH Ka4eCTBEHHO
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COTIOCTaBJICHUN OTBEYATh HA
KOHKPETHBIX MTOCTaBJICHHBIC
MTOHSATUN BOIIPOCHI

IIpumepHbIe BONPOCHI JAJIs1 YCTHOI0 ONMPoca (KOHTPOJIbHBIX padoT)

1.MeToapl IUTOIOTUNA

2. Knerounas Teopus T. [1IBanHa

3.OCHOBHBI€ MOJIOKEHNSI COBPEMEHHON KJIETOUHOU TEOPUHU
4. XuMUYeCKHUe JIEeMEHTHI KJIIETKH

5. X¥MHUYECKHE BEIIECTBA KIETKH

6.Bona u e€ poib B KileTKe

7. MuHepanbHbIe BEIIECTBA U UX POJIb B KJIETKE

8. YT1IIeBOJIbI M UX POJIb B KUZHEICATEILHOCTH KIETKU
9.JIunuabl ¥ UX POJib B KUIHEACITEILHOCTU KICTKU
10. Ctpoenue u pyHKIUN OCITKOB

11. HyknenHoBbI€ KUCIOTHI

[IpumepHbIe TeCTOBBIE 3a1aHUS
1. XmoporniacTsl UMEIOTCS B KJIETKAX:
A. cOeTMHUTEIHLHON TKaHU b. »KMBOTHBIX

B. KuBotHbix 1 pacrenuil 1. 3e1€HBIX KJIETKAX pacTCHUM

2.I'pynna o4eHb NPOCTHIX OPraHU3MOB, JKUBYILIUX U PA3MHOXKAIOIIUXCSI TOJIBKO B KJIETKAX

KMBBIX OPIaHU3MOB U B KJI€TKaX OakTepuid, OTHOCATCS K :

A. sykapuoram b. cunezenéupiM (1IMaHUAM)

B. Bupyca I'. IIpokapuoram

3.0Opranonipl, IPUCYTCTBYIOIINE B KJIETKAaX BCEX OPraHU3MOB, COCTOSIINE U3 JIBYX
HEOJJMHAKOBBIX 110 pa3Mepy cyObeINHULL:

A. neiikormactel B, pubocomsl

B. Xpomocomsl I'. JIuzocomsbl

4.Yepes kaHaIbl 3TOW BaKHOW YaCTH KJIETKH OCYLIECTBIISIETCS TPAHCIIOPT BEIIECTB B
KJIETKY U 00paTHO. ITO CBO€OOpa3HbIil Oaprep oOpa3yerT:

A. murockeneT b. nomucoma

B. Onponnasmarunyeckas cetb I [{luTonnazmarudeckas memOpaHa.

5. K nBymeMOpaHHBIM KOMIIOHEHTaM KJIETOK OTHOCSATCS

A. Bakyone b.nelikomiacTel

B. Pu6ocomsl I'. JIn3ocomsl

6. Y KakMX OpraHM3MOB I'€HETHUECKUH anmapar KIeTKU 00pa30BaH eIUHCTBEHHON
KOJIBIIEBOM XPOMOCOMOW?

A. XJ1TaMUOMOHA/1bI b.motuka 3010THCTOrO

B. Ty6epkyné3noii najouku I'.manapuiiHOrO napa3ura

7.I'erepo3uc — 310:

A. otnanénHas rubpuamszanus; b, MexBuI0Basg rUOpUIN3aIINS;

B. 6nu3kopoactBenHoe ckpenuBanue; . PazButue ruGpuaoB, MoIydeHHBIX MIPH
CKPEIMBAHUN YUCTHIX JTUHHUH.

8.. 'OMO3UIrOTHOCTh OPTaHU3MOB MOKHO YCWJIUTH ITyTEM:

31



A.rerepo3uca; b. myranuii; B. unOpuauxra.

9 . B cenbCKOXO035MCTBEHHON MPAKTUKE YACTO MPUMEHSAIOT BET€TATUBHOE PA3MHOKEHUE
pacTeHuid, 4TOObI:

A. ObICTpee MOTYyYUTh B3pOCible pacTeHus; b. MOBBICUTH UX YCTOMYMBOCTH K BPEAUTEISIM
B. nonyuuts Beicokuii ypoxkait  I'. [IoBBICHTH yCTOWYHBOCTH K OOJIE3HSIM.

10. MaccoBslii 0TOOp Kak METOJ CEJIEKIMU B OTIMYKE OT HHANBUAYAIBHOIO 0TOOpA:!

A. mpoBoautcs o penotuny; b. mpoBoaUTCS MO T€HOTHUILY;

B. ucnonp3yercs npu BOCCTAHOBJICHUU YHUCICHHOCTH 3yOpOB;

I'. Oco0eHHO MIUPOKO MPUMEHSETCSI B PACTEHUEBOJICTBE.

IIpumepHbIe BOMPOCHI 1JIsI KOHTPOJIA CAMOCTOSTE/ILHON padoThI:
1. 3amroaHUTE TaOIHIEI IO TeEME «XHUMUYECKHE IIEMEHTEI KIIETKI.
2. Poub B KJIETKE HEOPTAHMYECKUX M OPraHUYECKHUX BEIIECTB.
3. buocunres 6eska.
4. KiterouHast TCOpHUs CTPOCHHS OPraHU3MOB. MICTOpHS 1 COBPEMEHHOE COCTOSIHHE.
5. XuMu4ecKasi OpraHu3anusi KICTKH
6. 3aroHUTH TabHMIy «BUTaMHHBI.
7. Buocunres Oelnka.
8. KierouHasi Teopusi CTpOSHUSI OPTaHU3MOB.
9. McTopust 1 COBPEMEHHOE COCTOSIHUE.

10. Burtamunbl, pepMeHTHI, TOPMOHBI U UX POJIb B opranu3me. Hapymenust mpu ux
HEJ0CTaTKE U U30bITKE

11. buonornueckoe 3HaueHrEe MUTO3a U MEHO03a.

12. becnonoe pasmHoxeHne, ero MHOrooOpasre 1 MpakTUYeCKOe UCIIOJIb30BaHNE.

13. [TonoBoe pa3MHOMXKEHHE U €0 OMOJIOTNYECKOe 3HAUCHHE.

14. Bnusiuue KkypeHus, ynoTpeOJeHMsl ajKorojii W HapKOTUKOB POIMUTEISIMU Ha
SMOpHOHANILHOE pa3BUTHE PeOEHKA.

15. HacnencrBenHble 00J1e3HN YeI0BEKa, UX MPUUMHBI U TPO(UIaKTUKA

16. CoBpeMeHHbIe TIpeAcTaBieHUsT 0 TeHe U reHome. CooOmieHue «l eHeTnueckue
3aKOHOMEPHOCTH CEJICKIIUU

17. VYuenne H.M. BaBwioBa o0 1eHTpax MHOroo0pasus W HPOMCXOXKICHUS
KYJIbTYPHBIX PACTCHHH.

18. buorexHonorus, ee JOCTHKEHUS, IEPCIIEKTUBBI Pa3BUTHS

19. I'eneTnyeckne 3aKOHOMEPHOCTHU CEJIEKIINH

20. Yuyenne H.M. BaBumoBa o0 1neHTpax MHOrooOpasuss U TNPOUCXOKACHUS
KYJIbTYPHBIX PACTCHUM

21. buorexHonorus, ee JOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHS

22. ['unoTressl MPONCXOKACHUS KUZHH

23. [losiBiIeHME MBICIIUTENBHOM AEATEIBHOCTU U YJICHOPA3ACIbHON peun

24. DBOIOIMOHHBIE (PAKTOPBI

25. Hcropus pasBuTHs dBOIOLMOHHBIX uien 1o Y. /lapsuHa

26. Cuctema npupoas! K. Jlunnes u ee 3HaueHue Ui pa3BUTHS OMOJIOTUN

27. Opomornonnble uieu JK.b. Jlamapka v ux 3HaueHue AJis pa3BUTUS OMOIOTHH

28. [Ipeanocenky BOSHUKHOBEHHU dBOIIOLMOHHON Teopuu Y. lapBuHa

29. CoBpeMeHHbIE MPEICTABICHUS 0 MEXaHU3MaX U 3aKOHOMEPHOCTSIX 3BOTIOLINHI

30. 3anonHuTh TabnuIb! «PazBuTHe XKU3HU Ha 3eMiey», «UenoBeueckue pachi».

31. CocTaBuTh cxeMy Ilepeiadu BEIECTB U S3HEPTUH (LENeil MUTaHus;).

32. CpaBHUTENIBHASI XapaKTEPUCTUKA IPUPOAHBIX 3KOCHCTEM M arpO3KOCUCTEM CBOEH
MECTHOCTH.

33. HccnenoBanne n3MeHEHNH B DKOCHUCTEMAX Ha OMOIOTHYECKUX MOJIEIAX.

7.4 OueHoYHbIE CPeCTBA IJIS MPOBEACHUA MPOMEKYTOYHON aTTeCTAlUMN
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[IpomexxyTouHas arrectanus

. JInunble [Ipumepst
®opma [IpakTuueckuii
3HaHusA Ymenus KayecTBa OLIEHOYHBIX
aTTeCTaIuN OTIBIT (BIIAJICTH)
CTyJeHTa CpencTB
Huddepennu | Kontpons OueHka yMeHHst O11cHKa HABBIKOB Ornenka Bompocsr:
POBaHHBII 3HaHUSA 0a30BBIX IIOHMMATh JIOTUYECKOTO CIIOCOOHOCTH
N MIPUJIATA0TCS
3a4yer MOJIOKEHHH B CIIEIUATBHYIO COIIOCTABJICHUS U rpaMOTHO U
obOnactu TEPMUHOJIOTHIO XapaKTePUCTUKH YETKO U3JIarath
ouosIoruu 00BEKTOB Marepuan
OueHka yMeHHst O11eHKa HaBBIKOB O1eHka 3amaun
pemath TUIOBBIE JIOTUYECKOTO CIIOCOOHOCTH MIPUIATaloTCst
3aJa41 B 00JaCTH MBIIUICHUS TIPH TpaMOTHO U
mpo¢eCCHOHAIBHO | PEUICHUH 3a/1a4 B YETKO H3JIaraTh
W IeITENbHOCTH obnactu XOJ peIICHHS
npodeccHoHaNbHOM | 3a7ad B 00acTu
e TEILHOCTH po¢eCCHOHATD
HOH
NeSITCILHOCTH K
apryMeHTHpOBa
Th PE3yJIbTaThI

7.4.1 IlpumMepHbIe BONIPOCHI AJIs1 MPOBeAeHUs AUPPepeHIIUPOBAHHOIO 3a4eTa

1. Ponb Omonornyeckux Teopui, ujiei, rTurnoTe3 B GopMupoBaHun
€CTECTBEHHOHAYYHOU KapTUHBI MUDA.

2. CymHoCTb )KM3HU U CBOMCTBA KUBOTO.

3. YpOBHM OpraHu3alvu KU3HU.

4. Xumuueckui coctaB kieTku. Heopranmyeckue Bemectsa. Oprannyeckue
BEIIECTBA. JIMIUABI U yIIE€BOIBI.

5. Opranunueckue BemecTBa KieTku. benkn. HykiienHOBBIE KMCIIOTHI.

6. Opranouas! kietku sykapuoT: DIIC, knerounas memMOpaHa, anmapat
l'onbaxu, TU30COMBI, MUTOXOHIPUH, TUIACTHUIBL.

7. KuerouHoe sapo: siamepHast 000704Ka, SSAECPHBIA COK, SIPBIIIKO, XPOMATUH

8. Xpomocomsl. Anpo 00s13aTeNbHBIH KOMIOHEHT KJIETOK AYKapHOT.

9. Crpoenue u (PyHKIUU XPOMOCOM. 3HAUYCHHE MIOCTOSHCTBA YKClIa U (POPMBI
XPOMOCOM B KJIETKAX.

10. TlpokapuoTndeckas KJIEeTKa.

11. Pa3MHOXEHHE Ba)KHEWIIEE CBOMCTBO KUBBIX OPTaHU3MOB.

12. TlonoBoe u Gecrosioe pa3sMHOXKEHUE.

13. Meiio3. O6pa3zoBaHue MOJIOBBIX KJIETOK U OIJIOIOTBOPEHUE.

14. OMOpuoHaIbHBIN 3Tan oHTOreHe3a. OCHOBHBIE CTaIuU SMOPUOHAIIBHOTO
pa3BUTHSL.

15. T'enernka HayKa O 3aKOHOMEPHOCTSX HACJIEACTBEHHOCTH U U3MEHYUBOCTH
opranu3MoB. [ .MeHaenbp OCHOBOIIOJIO)KHUK T€HETUKU

16. 3akoHbI TeHETHKHU, ycTaHOBJIEHHBIE [ . MenneneMm. MoHoruGpuaHoe

17. IuruOGpumHOe CKpeIluBaHKe

18. XpoMmocoMmHas TeOpHs HaclIeACTBEHHOCTH. B3anMopeiicTBre reHoB.

19. T'enetuka nona. CuemieHHoe ¢ MOJIOM HACJIeJOBaHUE.
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20. 3HaueHue reHEeTUKHU I CEJIEKIIMKA U MeJUIIMHbBI. HaciiencTBeHHbBIE 00JIE3HHI
YeJioBeKa, X MPUYUHBI U TPODUIAKTHKA.

2. Konuenuus Buaa, €ro KpUTEPUU.

22. IlonmynmAuus — CTPYKTypHas €IMHUIA BUJA U DBOJIIOLINH.

23. JIBWXKYIIIME CUJIBI BOJIIOLIMH.

24. CuHTeTHYeCcKask TEOPHs SBOJIIOIIUH.

25. MUKpO3BOTIOLUSL.

26. CoBpeMeHHbIE TIpecTaBieHus o Bupooodpazopanuu (C.C.UeTBepUKOB,
N.M.IImanbraysen).

27. Maxkponssoumonus. Jloka3aTenbCTBa HBOIIOLNH.

28. CoxpaneHnue OMOJIOTMYECKOI0 MHOT000pa3us Kak OCHOBA YCTOMYMBOCTH
6rochepsl ¥ TPOrPECCUBHOTO €€ PA3BUTHSI.

29. IlpuunHBI BEIMUpPAHUS BUJIOB.

30. OcHOBHBIE HAIIPaBJIEHUS SBOJIOIIMOHHOTO MpOrpecca.

31. buonoruueckuii mporpecc u OMOJOTUYECKUI perpecc.

32. DOxomorus kak Hayka. OCHOBHbBIE 3aKOHBI SKOJIOTHH.

7.4.2 Bonipocsl /151 NPOBEACHUS IK3aMeHa
He nmpeagycmotpeno.

7.4.3 IlpuMepbl 32124 HA IK3aMeH

He nmpexgycmotpeno.

8 JIONNOJITHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI

bakrepuanbHas KieTka orpaHuyeHa 000y04kod. BHyTpeHHuit cioit 000JOYKM MpeaCcTaBiIeH
nuTOoIIa3MaTudecko mMeMOpanoil (1), Hag KOTOpOM HAaxOIUTCS KJIETO4YHas CTeHKa (2); Hax
KJICTOYHOM CTEHKOM y MHOrux Oakrepuil — cimsucras kamcyna (3). Crpoenue um QyHKIUH
LUTOMJIA3MaTUYECKOW MeMOpaHbl JYKapUOTUYECKOM M  IPOKApPUOTHUECKOH KJIETOK He
oTMyaroTcs. MeMmOpaHa MO)KeT 00pa3oBbIBaTh CKJIAJAKH, Ha3blBaeMble Me3ocomMaMi (7). OHu
MOTYT UMETh Pa3HyIo (popMy (MEIIKOBUIHBIE, TPyOUaThle, IUIACTUHYATHIE U IP.).

Ha moBepxHocTu Me3ocoMm pacmoiaratorcs gepMeHThl. KierouHas cTeHka TOJCTasl, TIIOTHas,
KECTKasl, COCTOMT W3 MypeMHA (TJIaBHBI KOMIIOHEHT) W JPYTUX OPraHUYECKHX BEIIECTB.
Mypeun mpencraBisieT coOO MPaBUIBHYIO CETh W3 MapaUIeTbHBIX MONMCAXapUIHBIX IEMei,
CHIMTBIX APYT C APYTOM KOPOTKUMH OEITKOBBIMHU IEMTOYKaMHU. B 3aBUCHMOCTH OT 0COOEHHOCTEH
CTPOEHUS KJIETOYHOMI CTEHKH OaxkTepuun MOAPA3ACIAIOTCS
Ha rPaMIOJIOKUTE/IbHbIE (OKpallluBatOTCss 1Mo ['pamy) ©  rpaMoTrpuuarejbHble (HE
OKpAIIUBAIOTCA). Y TpaMOTPHUIATENbHBIX OaKTepHil CTeHKa TOHBIIE, YCTPOCHA CIOXKHEE W Hall
MYpPEUHOBBIM CJIOEM CHApyXH MMeEETCsl CJIOW JIMMUIO0B. BHyTpeHHee MpOoCTpaHCTBO 3alOIHEHO
nuTorazMoit (4).I'eneTudeckuii MmaTepuan mpeacTaBieH KonbleBbiMU Mosekynamu JIHK. Dtu
JIHK MOXHO yCIIOBHO pa3JeiuTh Ha «XPOMOCOMHBIEY U MasMuaHbe. «XpomocomHas» JTHK (5)
— OJlHA, TPHUKpEIJIeHa K MeMOpaHe, COICPXKHUT HECKOJIBKO THICSY TE€HOB, B OTJIHYHE OT
xpomocomubix JIHK sykapuoT ona He nuHeliHas, He cBA3aHa ¢ OenkaMmu. 30Ha, B KOTOpOI
pacnonoxena sra JHK, Ha3biBaercs mykiaeouaom. IlnasMuabl —  BHEXPOMOCOMHBIE
reHeTH4Yeckrue seMeHThl. [IpeacraBustor coboit HeOompiue koinbieBbie JJHK, He cBsizaHbl C
OenmkaMu, HE TPUKPEIUICHBI K MemOpaHe, coiepskaT HeOomnbIoe 4ucio reHoB. KomudecTBo
1a3Mu MOKeT ObITh pa3nuuHbIM. Hanbonee usydeHsl mia3Mujibl, Hecylnue UHGopMalumo oo
YCTOMYMBOCTH K JIEKapCTBEHHBIM MpemapaTaMm (R-dakTop), mpuHUMarOIIKe y4acThe B MOJIOBOM
mporecce  (F-daktop).  Ilmasmmpma,  cmocoOHass ~ OOBEOUHATBCS € XPOMOCOMOW,
Ha3bIBACTCSIIMUCOMOM.
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B OakrepuanbHOH KJIETKE OTCYTCTBYIOT BCE MEMOpaHHBIC OpPraHOMbI, XapaKTepHBIC JUIs
IYKapUOTHYECKOU KIETKH (MUTOXOHApUH, TacTuabl, DI1C, anmapart ['onbmxu, TU30COMBI).

B murorutazme Gakrepuii HaxonsaTcs pubocombl 70S-tuna (6) u Bimodenus (9). Kak npaswuiio,
pubocoMbl coOpaHbl B moiucombl. Kaxkmas pubocoma cocrout uz manoit (30S) m Gosbmioi
cyobpenunuil (50S). @ynkuus pubocoMm: cOOpka MOJUMENTHIHON MEMOYKH. BKIIIOUEHUsT MOTYT
OBITh IIPEJCTABIICHBI IIIBIOKAMU KpaxmMaJa, [IMKOTeHa, BOJIIOTHHA, JTUITHIHBIMU KaIlIIMU.

Y wMHorux Oakrtepuii umerorcs KryTuku (10) wnmuwimm  (pumo6pun) (11). Kryrukum He
OrpaHUYEHBl MEMOpPAHOW, UMEIOT BOJHUCTYIO (OPMY U COCTOSIT U3 CPEPUUECKUX CYObETUMHHMIL
Oenka ¢uaressuHa. TU CyOBEAUMHUIIBI PACTIOTIO0KEHBI M0 CIIUPAIA U 00pa3yloT MOJBIA [HIUHAD
muamerpoMm 10-20 HM. JXKryTMK NOpOKapuoOT MO CBOEH CTPYKType HAIlOMHUHAET OJHY U3
MHUKpPOTPYOOUEK 3yKapUOTHYECKOro KryTuka. KonnuecTBo M pacroyiokeHHe >KTYyTUKOB MOKET
OBITh pa3auuHbIM. 1M — TpsMble HUTEBUIHBIE CTPYKTYPHI Ha MOBEPXHOCTH Oakrepuil. OHH
TOHBIIE U KOpoue XKIyTHKOB. [IpencTaBistoT co0oil KOpOTKHE MOJble LUIUHAPHI U3 Oelka
nuirHa. [y cimykaTt JUisl pUKperUieHus: OakTepuii K cyocTpaTy U Japyr K apyry. Bo Bpems
KOHBIOTalMK  00pa3yroTcsi ocoOble F-muiam, 1Mo KOTOPBIM  OCYIIECTBISIETCA —Ieperadya
IFeHETUYECKOr0 MaTepralia OT OJIHOM OaKTepUaIbHON KJIETKH K JIPYTOM.

Cnopoo0pa3oBanue y 6akTepuii — cnoco0 nepexuBaHusl HEOIAronpuATHBIX ycioBHi. Criopsl
(bopMHUpYIOTCSE OOBIYHO TIO OJHOM BHYTPU «MATEPHUHCKON KIETKM» U HA3BIBAIOTCS SHOCIOPAMH.
Crnopel  0071a/1a10T BBICOKOM YCTOMUYMBOCTBIO K pajHallid, 3KCTPEMaJbHBIM TeMIIEpaTypam,
BBICYIIMBAHUIO M JPYTUM (PaKTOPaM, BHI3BIBAIOIINM THOETh BETETATUBHBIX KIIETOK.

Pasmuoskenue. bakrtepuu pazMHOXKAIOTCA OECHOJIBIM CIIOCOOOM — JIEJICHUEM «MaTEPUHCKOMN
kieTku» Hagsoe. [lepen nenennem npoucxoaut pertukanus JJHK.

Penko y Gakrepuii HaOIFO1aeTCs MOJIOBOM MPOIIECC, MPU KOTOPOM TPOMCXOJUT PEKOMOHMHAIUS
reHeTuyeckoro marepuana. Crieayer MOAYEpPKHYThb, UTO y OakTepwil HHKOTAa HEe 00pa3yroTcs
raMeTbl, HE NPOUCXOJUT CIMSIHUE COIAEPKMMOIro KIETOK, a umeer mecto nepemada JJHK or
KJIETKU-JIOHOpA K KIeTKe-penunuenty. Pasnuyaror tpu cnocoba nepenaun JIHK: konbrorammus,
TpaHcpopMalus, TPaHCTyKIUS.

Konblorauusi — ojHOHaIpaBleHHbI nepeHoc F-muiasMuisl OT KIETKHU-JOHOpa B KIETKY-
pelMIMeHTa, KOHTAaKTUPYIOIIUX Jpyr ¢ ApyroM. Ilpm 3TOoM OakTepum COCOMHSIOTCS IPYT C
apyrom ocoOeiMu  F-mwtsamu  (F-pumOpusMu), mo kanaizam koTopelx ¢parmentsl JIHK wu
nepeHocsTcs. Konbroranuio MOXHO pa3OuTh Ha cieayomue 3tanbl: 1) packpyunBanue F-
IUTa3MU[IbI, 2) MPOHUKHOBEHME OJHOW M3 nened F-mmasMuzpl B KIETKy-penunueHTa yepe3 F-
MU0, 3) CHUHTE3 KOMIJIEMEHTapHOM 1ienu Ha Matpuue onHonenodeunoit JIHK (mpoucxoaut kax
B kietke-noHope (FF), tak u B kierke-perunuente (F)).

Tpanchopmanusi — oaHoHanpaBieHHbIH nepeHoc ¢parmentoB JJHK ot kinerku-moHopa K
KJIETKE-PELUNUEHTY, HE KOHTAKTUPYIOIIMX Jpyr ¢ apyroM. I[Ipm 3TomM KieTKa-JOHOp WU
«BbIesteT» u3 ceds Hebonbmon ¢parment JJHK, wnmn ITHK nmonanaer B okpykaromyro cpemy
nocne rubenu »ToM kinerku. B mrobom cmywae JIHK axkTuBHO moriomiaercs KIETKOM-
PELMITUEHTOM U BCTPAUBACTCS B COOCTBEHHYIO «XPOMOCOMY.

Tpancaykumsa — mnepeHoc ¢parmenta [IHK oT kieTku-noHopa K KIETKE-PELUIIUEHTY C
MOMOIIBI0 OaKTEpUOdaros.
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JIMCT

U3MeHeHuit paboueit yueGHOM IPOrpaMMbl 110 JUCHHUILIINHE
b/1.08 buonorus

HOHOJIHCHI/ISI 1 UIBMCHCHHS, BHOCUMBIC B pa6oqy10 IporpaMmy IUACHUILINHBL

OcHoBanus BHeceHus | Pasmen PILJI, B koTopbI1i Conepxanue BHOCUMBIX
JIOTIOJTHEHUH U BHOCSTCS U3MEHEHHUA JOIIOJIHEHUM, N3MEHEHH
U3MEHECHUMN

[Ipennoxxenne
pabotonarens

IIpennoxenne
COCTaBHTENS
IpOrpaMMBbl

Jpyrue ocHOBaHUA IlepeueHp pexkoMeHAYEMOM OO6HoBIEHKE NIEpEYHS
JUTEPATyPHI (IIYHKT 5) JUTEPATYpPHI

/
CocraButens: IpenoaBaTelib %// N.N. Cepbuna

Z
noanuch

VTBepkaeHa Ha  3acelaHMM  IPEAMETHO-IMKIOBOM  KOMHCCHM  €CTECTBEHHO-
OMOJIOTUYECKUX OUCHUIUIAH, (QU3WYECKOM KyJIbTYpbl W CHELMAIBHBIX JUCHUILIAH
cnenuanbHOCTH Pu3nyeckas KyapTypa

npoTokosi Ne 9 ot «29» mas 2017 r.

IIpencenarens npeaMeTHON (IIMKIOBOM) KOMUCCUU
€CTECTBEHHO-OMOIOTUYECKUX TUCITUTLINH,

GbU3NYECKON KyNIbTYPHI ¥ CHICHHATBHBIX JUCITUTLIAH
CIelMaIbHOCTH PU3nuecKas KyJabTypa M/ A.A. T'oxko
Neaz™

«29» mas 2017 r.

Havanpank YMO dmmmana VA A.B. bapanos
~ «30» mast 2017 T.

3aBeyromas OubIMoTEKOM hrnaza % M M.B. ®ydansko

L/',f’ffV «30» mag 2017 r.
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Peuen3us
Ha pabodyio IporpamMMy II0 JACIHUILIHHE
B/1.08 buosnorus
IS cpefHero mpohecCHOHAIbHOro 00pa3oBaHus O CIEHUAANBHOCTH
09.02.02 KommbroTepHEIe CETH
paspa6oTuuk: npenonasarens Cepbuna H.H.

Pa6ouas nporpamma yueGHoM qucnmmunbl bJ1.08 buonorus paszpaboTaHa Ha OCHOBE TPeOOBaHHH
demepanbHOro TOCYIapCTBEHHOIO 00pa30BaTeNbHOTO CTaHIApTa CPEIHEro podecCHOHABLHOTO
obpazopanms 1o cmenuansHocTH  09.02.02  KoMmbroTepHBIC CETH  yTBEPHACHHOIO IIPUKA30M
MurucTepetBa  obpasoBanusi u Haykum Poccuiickoit @eznepanud  OT «28» mions 2014r. Ne 803,
3apErMCTPUPOBaH B MUHHCTEPCTBE IOCTHIMH PoCCHHACKOH ®eneparuu 20.08.2014 1. (per. Ne 33713)

[{enpro TaHHOM IPOrpaMMBI SBIIIETCS

- OCBOEHME 3HAHWH O OHOJOIMYECKHMX CHCTEMAax, HCTOPUM DPAa3BUTHsS COBPEMEHHbIX
IIpEeJCTaBIeHn O JKHBOM IIPUPOAE, O BBINAIOMIMXCA OTKPBITHAX B OHMOJIOrMYecKO HayKe; PpOJH
BHONOTHYECKON HAyKy B (OPMHUPOBAHMH COBDEMEHHOM €CTECTBEHHOHAYIHOM KapTUHBI MUpa; O METOMAX
HAay4HOTO MO3HAHHS; - OBJIAJEHHE YMEHMSMH IIPOBOIHUTH HaOMIONEHHUs, IUTAHUPOBATh M BBIIOIHATH
IKCIIEPMMEHTBI, BBIIBUIaTh THIIOTE3B! M CTPOUTH MOJIEIH, IPUMEHSTE MOTYICHHBIC SHAHNS II0 Ouonorun
i OOBSCHEHNS SBJIEHUI U CBOMCTB BEIIECTB; MPAKTHIECKH MCIIOJB30BATE 3HAHU 10 ¢bu3uKe, XUMHH U
GUOJOTHH;, OIEHMBATh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOH HH(OpMaluy; - OBJAICHHE YMCHHAMH
060CHOBBIBATH MECTO H POJIH OHOTOTHYECKIXK 3HAHUHI B PAKTUYECKOH JEATENBHOCTH JIFOACH, B pa3BUTHH
COBpEMEHHBIX TEXHOJIOTHH; ONpeNeNsTh XWBble OOBEKTHl B TPUPOAC; MPOBOIHTH HaOIofeHus 3a
HKOCHCTEMAMH C MENTbI0 MX ONMCAHWS W BBIIBICHHS CCTECTBEHHBIX M aHTPOIOICHHBIX H3MEHECHUH;
HAXOIUTh U aHATH3MPOBaTh HHGOPMAIIUIO O JKUBBIX O0BEKTax; - Pa3BUTHE MO3HABATCILHBIX HHTEPECOB,
MHTEIUIEKTYaTbHBIX M TBOPYECKHX CHOCOOHOCTEH 00y9alONMXCs B NPONECCe U3YHCHHUS OHMOJIOTUIECKUX
SABIEHMIT; BBIIAIOLIMXCS JOCTIKEHHI OHONOT MY, BOMEANIMX B O0LICIETIOBEICCKYIO KYIBTYPY; CTOMHBIX 1
IPOTHBOPEUMBEIX ITyTeH Pa3BUTHs COBPEMEHHBIX HayJHbIX B3IVIIOB, uzieil, Teopuit, KOHIECTIIMH, THIIOTE3
(0 CYIIHOCTH ¥ TPOUCXOXICHHH JH3HH, YENOBeKa) B XONe paboThl C pa3sIMYHBIMM HCTOYHHKAMH
gHbOpMALIUH; - pasBUTHE [O3HABATENBHBIX HMHTEPECOB, HHTEIUICKTYAIPHBIX M  TBOPYECKHX
crocobHOCTell B Ipolecce NpHOOpeTeHHMs 3HAHMA M YMEHHH IO OHONOTMH C HCIONB30BAHHEM
Pa3IHYHBIX MCTOYHMKOB MH(OpMAIMU U COBPEMEHHBIX MHQPOPMAIIMOHHBIX TEXHOJIOTHIA; - BOCIHTaHHE
yOEXIEHHOCTH B BO3MOXHOCTH IMO3HAHUS 3aKOHOB HMPUPOABL, HCIIOIb30BAHMA TIOCTHXKEHUH B 00IacTH
$usuKkn, XuMEE M OHONOrMM Ha Onaro pasBHTHA 4eoBeYeCcKod IMBIIH3AIAM; HEOOXOTMMOCTH
COTPYIHHMUECTBA B MPOLECCE COBMECTHOTO BBHIIONHEHUS 3aj1a4, YBOXUTEIBHOIO OTHOMICHNS K MHCHHIO
ONMOHEHTa TIPH 0OCYXIEHAH MPOOJIeM €CTECTBEHHOHAYYHOTO COAEPHKAHMS;, MOTOBHOCTH K MOPAJIbHO-
 5THYECKON OIeHKE HMCIONb30BaHNsS HAYYHBIX JOCTWXKCHHH, IyBCTBA OTBCTCTBCHHOCTH 34 3alllUTY
OKPYKAIOIIEH CPEIBL; - BCTIONE30BAHHE IPHOOPETEHHBIX 3HAHHH U YMEHHMH JUIs PELICHHS IIPaKTHIECKAX
3aMa9 B NOBCENHEBHOM JKM3HH, OOECIeYeHHS 6e30MaCHOCTH - COOCTBEHHOM KU3HH, PaAldOHATBHOTO
IIPHPOIOTIONB30BAHIS K OXPAHBI OKPYKAIOMIEH CPeIbl, BOSMOXHOCTD NPHMCHEHHUA 3HAHUHA TIPU PELICHHUU
3a/1a4, BO3HMKAIOWIKX B HOCTEAYIOmERd NpodecCHOHATBHOM - eTebHOCTH, B COOTBETCTBUH C orocC
CIIO. v
- OcHOBHOE comepkaHue pabodueil MPOrpaMMbl COCT@BIIOT TEMarTHKa TEOPETHHECKOro Kypca
M3ydaeMol JMCIHMIUIMHBI, TeMaTuka M METOIMYECKUEe YKa3aHHs IO BBIIOIHEHHIO MPAKTHICCKIX pabor.
Takasi CTpyKTypa IOCTPOEHH s y4eOHOro IMpeiMeTa Cloco0CTBYeT GopMHpPOBaHUIO ECTECTBCHHOHAYYHBIX
U SKOJIOTHYECKUX 3HAHUM. .

TTOMHMO OCHOBHOTO COIEpYAHHs pabouas IpOrpaMma BKIIOYAeT HEOOXOMMMBIC CBENCHUS UL
paboTHI peIoaBaTelis | 3alanus sl IPAKTHYECKHX K CaMOCTOATCIIBHBIX paboT, OIIEHOYHBIE CPEJICTBA
TEKyIIEro KOHTPOJSL YCIIeBAEMOCTH, Y4eOHO-METOAMYECKoe X nHpOpMaIOHHOe — OfecTeyeHUe
JACTIATLIAHBL

Kaxaplif W3 pa3jenoB, NPUBENECHHBIX B IIPOrpamMMe, BKIIOYACT ONTUMANBHOC COACPIKAHMC,
KOTOpOe B IeNoM pafoTaeT Ha KOHEUHBIH pe3ylIbral IO HM3YYEHHIO TCOPCTHHECKMX W IPHIIAHBIX
ACIIEKTOB METOAUYECKOH paboTHI Tejarora eCTeCTBEHHO-OUOIOTMIECKIM TUCIIMIITHHAM.

O61mas TPyI0eMKOCTh AUCIMILUIAHBI COCTABIIAET 54 Yaca, B TOM JUCIE:

- 0Bs3aTeNbHAS ayIUTOPHAs yaeOHas Harpy3ka o0ydarommerocs -36 4acos;

- caMocTosTeNnbHas pabora obydaromerocss — 18 4acos.




Mexay pasgenamm IenecooOpa3sHO IIPOBENEHO DacIpe/ieieHHe KOoIudecTBa 49acoB H
TPYAOEMKOCTH, 9TO MaéT BO3MOXKHOCTH B IIONHOH MeEpe MCIOJIb30Bark TEXHUYECKHME CPENCTBA H
obopynoBanue, GopMUpyeT HEOOXONUMBIE 3HAHUSA M YMEHHS.

Temaruka NpakTHYEeCKUX pabOT COOTBETCTBYET TpeOOBaHHUSAM IIOATOTOBKM BBIIYCKHHKA IIO
cnernrabrocTd 09.02.02 KoMnbroTepHEBIe CETH.

V4e6HBIM IIIAHOM IIPELYCMOTPEHBI TEKYINast i IPOMEXyTodHas GOpMBI KOHTPOJIsL YCIIEBACMOCTH.

OILEHOYHEIE CPENCTBA IS TEKYIIEr0 KOHTPOJS YCIEBaeMOCTH, IIPOMEXYTOYHOM aTrTecTaliy II0
HTOraM OCBOEHHS IHCIUILIMHEI BKIIIOYAIOT TECTOBBIE 3a/IaHMs. OI[CHUBaHHE IPAKTHIECKAX paboT,
[IMCEMEHHBINA KOHTPOJIb, YCTHBIN OMpocC, pedepar U JEMOHCTpalMs IPAKTHIECKUX HABBIKOB.

Pabouas mporpaMMa co4eTaeT NOCTYIHOCTh SI3bIKa M CTHIIL M3JIOXKEHHS C HCIIOJIb30BaHHEM
HAayYHOH TEPMHUHOJIOTHUH.

Pa6ouas nporpaMma HOJHOCTBIO oTBedaeT coBpemeHHbM TpeGoBanmsiM PI'OC CIIO, 6azucuomy
y4eOHOMY IUIaHy, NPUMEPHOH 00pa3oBaTebHONW IpOrpaMMe M MOXET OBITh HCIONB30BaHA IS
obecrieueHrss OCHOBHOM 0OpasoBarenbHOM mporpammsl mo crmenuanbHocTH 09.02.02 KommbioTepHbie
CETH, a TAaKXKe COBPEMEHHBIM TPeOOBAaHUAM phIHKA TPYHA.

Peniensenr:
Hauansauk YO agMuHHCTpaiui
MO bproxoBenikuii paiion O. I1. bypxan

ZE PSS  201&rn




Penenzus
Ha pabo4ylo MporpaMMy 110 AUCIUILIIHE
b/1.08 buosnorus
JUISL CpeTHETO MPO(ECCHOHATBHOrO 00pa30BaHHUs IO CIEIUATBHOCTH
09.02.02 KomnsroTepHbIe CETH
paspaboTuuk: mpenogasarens Cepouna U.A.

Pa6ouas mporpamma yue6Ho#t auctmiutinas bJ.08 Brosorus paspaborana Ha 0CHOBE TpeGOBaHMM
(emepambHOrO rOCYHapCTBEHHOTO 00pa3oBaTeNbHOrO CTaHAapra CpeaHero  mpodeCcCHOHAILHOTO
obpasoBanus 1o coeruambHOCTH 09.02.02 KOMIOBIOTEDHBIE CETH YTBEP)KIECHHOIO IIPHKA30M
MunucrepctBa obpasoBaHust W Hayku Poccmiickoit @enepamum ot «28» mroms 2014r. Ne 803,
3apeructpupoBad B MunmcrepctBe roctumum Poccwuiickoit ®enepanun 20.08.2014 1. (per. Ne 33713)

L{enbro JaHHOM IPOTpaMMEI SIBIISIETCS

- OCBOCHHE 3HaHMH O OHOJOTHYECKHX CHCTeMaX, MCTOPDHM pa3BUTHS COBPEMEHHBIX
IPEACTABICHAM O >MBOM NpHPONE, O BHLJAIOIIUXCS OTKPHITHSX B OHONOTHYECKOM Hayke; pOJH
OHOJIOruYecKod HayKH B (POPMHUPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHOM KAPTHHBI MHPA; O METOaX
HAyYHOTO IIO3HAHHSA, - OBJAJEHME YMEHHUSMH IIPOBOJUTH HAOONEHHS, IUIAHMPOBATH W BBITOIHATH
9KCIIEPUMEHTHI, BBIIBUTATh TMIIOTE3BI U CTPOUTH MOJAETH, IIPAMEHSTH MOJY4YCHHBIC 3HAHUS 110 OHOJIOTHH
A7 OOBSACHEHHS SIBIICHUH U CBOUCTB BEIIECTB; MPAKTHYECKH HCIOJIB30BaTh 3HAHUS 110 (U3MKE, XUMUH K
OMOJIOTHH; OLEHUBAaTh IOCTOBEPHOCTh €CTECTBEHHOHAYYHOM HH(MOPMAIMHU; - OBJIAJCHHE YMEHHAMH
000CHOBBIBAaTb MECTO U POJIb OHOJOTHYECKHIX 3HAHHUM B IPAKTHYECKOM JIEATENLHOCTH JIIONEH, B PA3BUTHH
COBPEMEHHBIX TEXHOJIOIMH; OIPENENATh JXUBbIE OOBEKTHI B MPUPONEC; MPOBOAWTH HAOMIONEHHS 3a
9KOCHCTEMaMH C IENbI0 HMX ONMCAaHUA W BBIIBICHUS ECTECTBEHHBIX M AHTPOIOTEHHBIX H3MCHCHHIA,
HAaXOIMTh ¥ aHAM3MPOBATh UHGOPMAIHIO O XUBBIX 0OBEKTAX; - pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB,
HHTEJUIEKTYAIbHBIX M TBOPYECKHAX CIOCOOHOCTEN OOyYaroImUXCs B MPOIECCe M3YYeHHs OMOIOTHYECKHUX
ABJICHAH; BBINAIOIIUXCS JOCTI)KCHUH OHOTOTHH, BOIIEIINX B 00IIIEYEIOBEMECKYIO KYIBTYPY; CIOXKHBIX
IIPOTHBOPEYUBEIX ITyTEH Pa3BUTHSA COBPEMEHHBIX HAyUHBIX B3IVISOB, HIEH, TEOPH#, KOHICIIHIA, THIIOTE3
(0 CymHOCTH ¥ HpPOMCXOXICHHH JXU3HH, YENOBEKa) B Xole paboThl ¢ pasiWYHBIMH HCTOYHMKAMH
uHpOpMaUH; - pa3sBUTHE IIO3HABATEIBHBIX HHTEPECOB, MHTEJUIEKTYAIBHBIX ¥  TBOPYECKHX
CIIOCOOHOCTEH B Ipollecce NPHOOPETCHHs 3HAHUM W yMEHHM 10 OHMOJOTHM C MCIONL30BAHHEM
PasIMYHBIX MCTOYHHKOB MH(POPMAIIMH M COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHI; - BOCIHMTAHHUE
yOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMS 3aKOHOB IIPUPOZBI, MCIIONB30BAHUS JOCTHKEHHN B 06IacTH
u3uky, xuMuE ¥ OHONOTMM Ha ONaro pasBUTHS 4YEIOBEYECKONW LMBHIM3ALUM; HEOOXOIMMOCTH
COTPYAHHYECTBA B IPOILIECCE COBMECTHOIO BBIIOJIHEHHUS 3a[a4, YBRKUTEIHHOTO OTHOIICHUS K MHEHHIO
OIITOHEHTA IIPH OOCYXAEHHMH MpPOOIEeM €CTECTBEHHOHAYYHOIO COMEPIKAHHS; TOTOBHOCTH K MODAJbHO-
OTHYECKOW OILIEHKE WCIOJIb30BaHUS HAyYHBIX IOCTIDKCHHM, YyBCTBA OTBETCTBEHHOCTH 3a 3alllUTY
OKpYKalOIIeH CPeJibl; - HMCIIONB30BaHUEe IPHOOPETEHHBIX 3HAHUI H YMEHUH TS peieH s IPAKTHYECKIX
3a7a4 B IOBCEIHEBHOM XXM3HH, 0OecHe€deHHs 0e30IacHOCTH COOCTBEHHOM JKH3HH, pAldOHAILHOIO
IPUPOIOTIONE30BAHMS M OXPaHbl OKPYXAIOIIeH Cpefibl, BO3MOXKHOCTh IIPUMEHEHHS 3HAHUM IIPH PEIeHUN
3a71a4, BO3HUKAIOIMUX B IMOCIENYIOIIEH IpodeccHoHabHOM NesSTenbHOCTH, B cooTBeTcTBHH ¢ OI'OC
CIIO. :

B nporpamme oTpakeHBI BayKHEHINIHE 3a/1a4H, CTOSIIKE IEpe OUOIOTHEN U SKOJIOTHEH, pelenne
KOTOPhIX HAaIlpaBI€HO Ha pallMOHAJIBHOE INPHPOJONOJIB30BAaHUE, HA OXPaHY OKpYXXKAaIOIIeW cpembl U
co3JlaHKe 30pOBbecOeperaroIet cpebl OOUTaHHs YeT0BeKa.

IIporpamma y4eOHOH IHMCHUILIMHBEL «BHONOTHA» SBISETCS OCHOBOM s pa3pabOTKH paboumx
IporpamMM, B KOTOPBIX IpodecCHOHANbHBIE 00pa30oBaTeNbHbIE OpPraHH3AllMH, pEeATH3YIOIIUE
00pa3oBaTenbHyIO IIporpaMMy cperHero obmero obpasosanus B mpenenax ocsoenus IIIICC3 CIIO Ha
6aze  OoCHOBHOrO  oOmero oOpa3oBaHMS, YTOYHSIOT COAEPKaHHe y4eOHOrO  Marepuana,
IIOCJICIOBATENILHOCTD €r0 M3YYCHHMs, paclpeieeHue yueOHBIX 4acoB, TEMAaTUKy pedepaToB (IOKIaa0B),
BBl CAMOCTOATENLHBIX paboT, yduThIBas Crenu(UKy MpOrpaMM IMOATOTOBKH KBATH(MHIUPOBAHHBIX
paboYnX, CIIyXaliX U CHEIHATHCTOB CPEHETO 3BEHA, OCBAMBAEMOM IIPOGECCHH UM CIEUATFHOCTH.

IToMuMO OCHOBHOTO comep)XKaHHUsS pabodas MporpaMma BKIIOYAET HEOOXOAMMBIE CBENCHHS LIS
paboTHIAIpenogaBaTeNs U 3aJaHus 7 IPAKTUYECKAX M CAMOCTOSTENBHEIX paboT, OIEHOYHBIE CPECTBA
TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH, Yy4eOHO-MeToauueckoe W WHGOPMAIHOHHOE obecredyenue
JTUCLIUATUTAHBL



Kaxnpiii w3 pa3znenoB, NpUBENEHHBIX B IpOTrpaMMe, BKIIIOYAeT ONTHMAIBHOE COIEpPIXKAHHE,
KOTOpOE B IIeJIOM pab0TaeT Ha KOHEYHBIA pe3yIbTaT 10 3KOJIOTHH.

OO61mmast Tpy#OEMKOCTh AUCIUILTHHBI COCTABIAET 54 Yaca, B TOM YHUCIIE:

- obOs3aTenpHas ayTUTOpHas yueOHas Harpy3ka oOydarorerocs — 36 4acos;

- caMocTosTeNnbHas paboTa obyuaromerocs - 18 qacos.

Mexny paszgenamMu 1enecooOpa3HO MPOBEAECHO paclpelielieHHe KOIUYeCTBA YacoB M
TPYAOEMKOCTH, 4TO JaéT BO3MOXXHOCTH B IIOJHOH Mepe HCIIONIb30Bark TEXHHYECKHE CPENCTBA H
obopynoBanue, GOpMUpPYET HEOOXOMUMBIE 3HAHUSA W YMECHHS.

Temarnka npakTHdeckux pabOT COOTBETCTBYET TPeOOBAaHUSAM IIOATOTOBKH BBIIYCKHHMKA IIO
cnenuanbHocTH 09.02.02 KommbroTepHBIE CeTH.

V4eOHBIM IUIAHOM IIPEYCMOTPEHBI TEKYINAsA U IPOMEKYTOUHAs (bopMH KOHTPOJISI YCIIEBAEMOCTH.
OuenouHele cpencTBa A TEKYIIEr0 KOHTPOJS yCIEBAEMOCTH, IIPOMEXYTOYHOM aTTECTAI[MH [0 UTOTaM
OCBOEHHS TUCLHMILUIMHBI BKIIOYAIOT OLEHMBaHWE INPAKTHYECKUX paboT, YCTHBIM ompoc, pedeparoB u
JOEMOHCTPAIMIO MPAKTUYECKIX HABBIKOB.

Pabouas mporpamMma coderaeT HOCTYIHOCTH SI3bIKA M CTHJIL H3JIOXKEHHS C HCIIOIb30BAHHEM
HayJHOU TEpMHUHOJIOTHH.

Paboyas nmporpaMma moJHOCTEIO 0TBeYaeT coBpeMeHHbIM TpeboBanusm, ®I'OC CIIO, 6a3ucHoMy
ydeOHOMY IulaHy, IPUMEpHOH o00pa3oBaTeNpHOM IIporpaMMe M MOXKET OBITh HCIIONB30BaHA ISt
obecriedyeHnss OCHOBHOM oOpasoBarenbHOU mporpammsl mo crenuaabHOCTH (09.02.02 KommbroTepHbIE
CeTH.

JlokTop OHOOTHYECKUX HaYK, .
npodeccop kadeapsl GU3HIECKOHN KYIBTYpHI '
U €CTECTBEHHO-OHOIOTHIECKUX JICITHILITHH

¢unuana ®I'bOY BO

«KybaHckuit rocyrapCTBEHHBIH yHI/IBepCI/ITeT»

B I. CnaBsHCcKke-Ha-KyOanu
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