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1. OBIIAA XAPAKTEPUCTHKA PABOYEN ITIPOI'PAMMBI
OBIEOBPA3OBATEJIbHOU JUCHHUIIVIMHBI O/1.13 BUOJIOT' UA

1.1. MecTO JTHCUMIIMHBI B CTPYKTYpPe o0pa3oBaTeibHOi nporpammbl CITO

OobmeobpazoBatenbhas auctuminHa «OJ1.13 Buonorus» sBisiercs 00s3aTENBHON YacThIO
00111600pa30BaTEILHOTO IUKJIa OCHOBHOU MpodeccroHanbHoi o0pa3oBareabHoi mporpammbl CITO mo
cnenuanbHOocTH 15.02.16 TexHOMOTHSI MAIIMHOCTPOCHHSL.

Conepxxanue mporpammbl  obmeoOpazoBatensHod — aucuuiuineel  OJ[. 13 «buonorus»
HaIpaBJICHO Ha JOCTH)KEHUE PE3YJIbTaTOB €€ U3yueHus: B cooTBeTcTBUU ¢ TpeboBanusimMu ®I'OC COO
(yTB. mpukazoM MmunuctepcTBa obpazoBanusi u Hayku P® ot 17 mas 2012 r. N 413) ¢ yuetom
npodeccronanboi  HampaBieHHocTH @DPI'OC CIIO mo cmenmansHOcTH 15.02.16 TexHomoTHS
MAaIIMHOCTPOEHHUS.

1.2. Ileau ¥ JIaHUpYeMble pe3yJbTAThbl 0CBOCHHS AUCHUIINHBI:
1.2.1. LHeau 061eod6pa3oBaTeibHON AUCHUTNITIHHBI

buonorust Ha ypoBHe cpenHero oOmiero oOpa3oBaHMsl 3aHUMaeT BaxkHoe MecTto. OH
obecrieunBaeT (OpMUPOBAHKE Yy 00YUAIONIUXCS MPEICTABICHUI 0 HAYYHOW KApTHHE MUPA, PACIIUPSIET
1 0000IIaeT 3HaHHUA O KUBOW MPHUPOJE, €€ OTIMYUTEIBHBIX MPU3HAKAX - YPOBHEBOW OpPTaHU3AINH U
OBOJIIOIMK, CO3JaeT YCIOBHMS JUIs: TIO3HAHUS 3aKOHOB JKMBOH TpUPOIbI, (HOPMHUPOBAHHUS
(YHKIIMOHATTLHON TPaMOTHOCTH, HABBIKOB 3/I0POBOTO M 0€30MacHOT0 00pa3a KH3HH, SKOJIOTUIECKOTO
MBILIUICHUS, IECHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YESTIOBEKY.

Bonbmoe 3HaueHne OWMONOTHS MMEET TAKKE JJISi PEUICHHs BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3aJad  CpeaHero ooOmero oOpa3oBaHMs, COLMAIM3ALWU OOydJarmomuxcs. 3yueHwe Ouonoruu
oOecrieuynBaeT ycloBHsl s (OPMHPOBAHUS  WHTEIUIEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX U
WH(POPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIbTYPbHI, CIOCOOCTBYET HMHTETpAlMU OUOJOTHUECKUX
3HaHUH C TIPEICTABICHUSAMH W3 JPYTHX YYEOHBIX NPEAMETOB, B YACTHOCTH, (DH3HKH, XUMUU W
reorpadum.

Ilenp wu3ydeHus ydeOHOro mpenMera "buomorunsa" Ha 0a30BOM YpPOBHE - OBIIAJCHHE
00yYaromUMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHW3allMy JKUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHre YMEHHI HCIOJIb30BaTh 3TH 3HAHMA JUISl TPAMOTHBIX JIEMCTBUI B OTHOILCHUH
00BEKTOB JKUBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HECHHBIX TIPOOIIEM.

1.2.2. Ilnanupyemblie pe3yabTaThbl OCBOEHHS 00Ie00pa30BaTeIbHONH TUCHUILUIMHBI B
coorBeTcTBHHU ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
B mporiecce ocBocHHS TUCIUTUTHHBI «brosorus» y o0ydarommxcss GOpMHPYIOTCS JIMIHOCTHBIC
U TpEeAMETHBIE pPEe3yNbTaThl, BKIOYas (OpMHUpPOBAHHE KOMIIETEHIMI 0O0ydJaromuxcs B 00JIacTH
y4e0HO-HCCIIeIOBATCIILCKONH M MPOCKTHOW ACSITEILHOCTH, KOTOPBIE B CBOIO OYEpeIh OOSCIICUUBAIOT
NpeeMCTBEeHHOCTh (popmMupoBanus o0mmux komnerenuuii ®I'OC CIIO (—).
B pesynbraTe M3ydeHHsS WHOCTPAHHOTO SI3bIKA HA YPOBHE CpEeIHEro oOImero oOpa3oBaHUs Y
oOyudaromerocs 0yayT c)OpMUPOBAHBI CIIEAYIONINE JUYHOCTHBIE Pe3YJbTAThI
1) rpaxaanckoro Bocnutanus (JIP.01) — (OK 06):
- c(hOpPMUPOBAHHOCTH TPAXKAAHCKON MO3UIIMUA 00YUAIOIIEToCs KaK aKTUBHOTO M OTBETCTBEHHOT'O
YJICHA POCCUICKOTO 00IIeCTBa;
- OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBa)X€HHE 3aKOHA U
MIPABOIIOPSIIKA;
- TOTOBHOCTh K COBMECTHOM TBOPYECKOH AESITENbHOCTH MPHU CO3AAHUM YYEOHBIX MPOEKTOB,
pelIeHnN yUYeOHBIX U MMO3HABATEIIBHBIX 33124, BHITIOJTHEHUN OMOJIOTHYECKUX IKCIICPUMEHTOB;
- CIIOCOOHOCTH OIpPEAeTsTh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHUIO K SIBJICHUSM COBPEMEHHOMN
’KM3HU U OOBICHSTE €€;



- YMEHHE YYHUTHIBATh B CBOUX JEHCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
Jrofel ¢ pa3HbIMU yOEKACHUSIMHU, KyJIbTYPHBIMU [IEHHOCTSIMU M COLUAIBHBIM MOJI0XKEHUEM;
- TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOJTHEHUS YYCOHBIX,
[I0O3HABATENIBHBIX U MCCIIEIOBATEIbCKUX 33a7a4, YBAKUTEIBHOE OTHOLICHHE K MHEHHUIO OIIOHEHTOB
P 00CYXJICHUN CIIOPHBIX BOIPOCOB OMOJIOTHIECKOTO CONEePIKAHNUS,
- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU €ATEIBbHOCTH;
2) narpuorudeckoro Bocnutanus (JIP.02) — (OK 06):
- c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOW HACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes PoauHON, ropocTH 3a CBOU Kpal, cBOXO Ponuny,
CBOH SI3BIK M KYJIBTYPY, IIPOLIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
- LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM MPUPOJIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;
- CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUNCKHX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE OHOJIOTHUH,
MMOHMMAaHHE 3HaYeHHs] OMOJIOTUHU B MO3HAHUU 3aKOHOB MPHUPOJBI, B KU3HU YEJIOBEKa U COBPEMEHHOTO
00111eCTBA;
- uzeitHas yoexX1IeHHOCTb, TOTOBHOCTD K CIIyKeHHI0 OTeuecTBY U €ro 3allluTe, OTBETCTBEHHOCTh
3a ero cyns0y;
3) nyxoBHO-HpaBCcTBeHHOr0 BocnuTanus (JIP.03) — (OK 03):
- OCO3HAaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOr0 HApOa;
- c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBE/ICHUS;
- CIIOCOOHOCTh OIIGHHMBATh CUTYAIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUsS, OPUEHTHUPYSICh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;
- OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMUBOTO OYAYIIETo;
- OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTENSIM, CO3JAHHI0 CEMBH HA OCHOBE OCO3HAHHOIO
MPUHSTUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TpaIULMAMU Hapoa0B Poccun;
4) acrernueckoro Bocnutanus (JIP.04) — (OK 05):
- JCTETHYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUI;
- MMOHUMAaHHE SMOLMOHAIBHOTO BO3ACHCTBUS AKUBOM IPUPOBI U €€ IEHHOCTH;
- TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE MPOSBISATH KauyecTBa
TBOPYECKOH JINYHOCTH;
5) ¢puszuveckoro Bocnuranus (JIP.05) — (OK 08):
- MOHMMaHWE M peanu3alus 370pOoBOro M 0Oe30macHOro oOpasza KHU3HH (30pOBOE MHTAHUE,
COOJIIOZICHHE TUTHCHHYSCKUX TPABWJI W HOPM, COAaHCHUPOBAHHBIA PEXHM 3aHATHH W OTABIXA,
peryisipHas (u3nueckas akTUBHOCTB), O€PEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
coOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
- MMOHMMAaHHE IEHHOCTH MPaBUI WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HH JIIOJICH;
- OCO3HAaHHE TIOCINEACTBHM M HEMPHUSATHE BPEIHBIX NPUBBIYEK (YMOTPEONICHUS aATKOTOJIA,
HapKOTHUKOB, KYpPEeHHUSI);
6) TpynoBoro Bocnuranus (JIP.06) — (OK 01, OK 04):
- TOTOBHOCTH K TPy, OCO3HAHHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0JII00HE;
- TOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKONM M COLMAIBbHOM HampaBIE€HHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSITENILHO BHITIOJNHATH TAKYIO JACSITEIHHOCTD;
- WHTEpeC K pa3nuyHbiM cdepam mpodeccHoHaNbHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOpP Oyaymiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;
- TOTOBHOCTB U CLIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEU KHU3HU;
7) axogoruuyeckoro Bocnutanus (JIP.07) — (OK 07):
- 9KOJIOTMYECKU ILeJecoo0pa3Hoe OTHOILIEHUE K TMPHPOJAE KaK UCTOYHHUKY JKHU3HHM Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHUS,
- TIOBBILIICHUE YPOBHSI 9KOJOTHYECKOW KYJIbTYphl: MPHOOpETEHHE OMbITa IUIAHUPOBAHUS
MOCTYTKOB ¥ OLICHKU WX BO3MOXKHBIX TTOCIICICTBUM JIJISI OKPYKAIOIIEH CPEbL;
- OCO3HaHHKE TT100aTbHOr0 XapaKkTepa SKOJOTHYECKHX MPOoOieM U MyTel X peleHus;



- CIOCOOHOCTh MCIONB30BaTh MproOpeTaeMble NPU MU3YyYEHUN OMOJIOTUM 3HAHUSA M YMEHMS NpU
pemieHny MpoOseM, CBS3aHHBIX C palMOHAJIbHBIM IMPUPOAOIOJIB30BaHUEM (COOIOACHUE MPaBUI
MIOBEICHNS B IPUPOJIE, HANIPABICHHBIX HAa COXPAHEHUE PAaBHOBECHSI B HKOCHUCTEMAX, OXpaHy BHIOB,
IKOCHUCTEeM, Onocdepsl);
- AKTUBHOE HENPUATHE IEHUCTBU, PUHOCALIUX BPEI OKPYKAIOIIEH NMPUPOJHOU Cpele, yMEHUE
MIPOTHO3UPOBATh HEOJArOMpPUSTHBIE 3KOJOTUYECKUE MOCHEACTBUS MPEANPUHUMAEMBIX ACHCTBHHA U
MIPEIOTBPALLATH UX;
- HaJu4ue pa3BUTOrO0 HKOJIOTMYECKOIO MBIIIJIEHUS, 3KOJOTMYECKOW KyJIbTYphI, OIbITA
JESATENILHOCTH 3KOJOTUYECKON HAIlpaBIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS UMM B IIO3HABATEJILHOM,
KOMMYHHMKAaTUBHOM M COLIMAIIBHON MPAKTHUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOHN NESITEIIBHOCTH
9KOJIOTMUYECKOH HANpPaBIECHHOCTH;

8) uennocru Hayunoro noznanus (JIP.08) — (OK 02):
- c(OPMHPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HayKHU ¥ O0IIECTBEHHOMN MPAaKTUKKH, OCHOBAHHOT'O Ha JMAJIOTE KYJIBbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIbTYPHOM MUDE;
- COBEPILECHCTBOBAHUE SI3BIKOBOM M UYWTATEIbCKOW KYJIbTYpbl KaK CpPEACTBA B3aUMOJECUCTBUS
MEXy JIFOIbMU U TIO3HAHMSI MUPA;
- MOHUMaHHuE cHernu@UKd OWOJIOTHM KaK HayKd, OCO3HaHHWE €€ poiu B (PopMUpPOBAHUHU
PalMOHATBFHOTO HAyYHOTO MBIIIJICHUS, CO3aHNUHU LEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaIOIIeM MUpe
KaKk O €IUHCTBE MPHUPOJbI, YellOBEKa M OOLIecTBa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEPHOCTEH H
peleHr: mpodIeM COXpaHEHUs IPUPOIHOTO PABHOBECHS;
- yOeXKIAEHHOCTh B 3HAYUMOCTH OHWOJIOTUM JJIsi COBPEMEHHOM LMBMIIM3aLMU: OOecreueHus
HOBOT'O YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3aHHS MEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CHOCOOHBIX pelaTh
pecypcHble TpoOJIeMbl pa3BUTHS 4YEJIOBEYECTBAa, IMOMCKAa MyTell BbIXoJa U3 TJI00AIbHBIX
HKOJIOTUYECKUX MpobieM U obOecreueHHs] Mepexoia K YCTOHYHMBOMY Ppa3BUTHIO, PALMOHAIHLHOMY
HCIIOJIb30BaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;
- 3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTHMUECKHX 3HAHUM B LEJSAX MOBBIIICHUS OOIIeH
KyJbTYpPbl, ECTECTBEHHO-HAYYHOW IPAMOTHOCTU KaK COCTaBHOM 4acTH (PyHKIIMOHAJIbHON TPaMOTHOCTH
oOydaromuxcsi, popMupyeMon Ipu U3y4eHUH OMOJIOTHY;
- MMOHMMAaHME CYIIHOCTH METOJOB IIO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIONB30BATh MOJTy4aeMble 3HAHUS JUIsl aHAIIN3a U OOBSICHEHHSI SIBJICHUM OKPY’KalOIIero
MHpa U NPOUCXOASIINX B HEM H3MEHEHUI, yMEHHE JenaTh 0OOCHOBAHHBIE 3aKJIIOUEHUS Ha OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIIUXCS JaHHBIX C IENIbIO MOJIYYeHUS JTOCTOBEPHBIX BHIBOIOB;
- CIIOCOOHOCTBH CaMOCTOSITENILHO MCII0Ib30BaTh OMOJIOTMYECKUE 3HAHUS ISl pelIeHHsl TpoOJeM B
peaIbHBIX KU3HEHHBIX CUTYALMSIX;
- OCO3HAaHHE I[IEHHOCTH HAy4YHOH JEeSTENIbHOCTH, TOTOBHOCTh OCYILIECTBISTH IMPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSTENbHOCTh MHIUBUAYAJIBHO U B TPYIIIE;
- TOTOBHOCTh M CIIOCOOHOCTh K HEIPEPHIBHOMY O00pa3oBaHUI0 U caMo00pa3oBaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HaHMM 1O OWMOJOTHM B COOTBETCTBUHU C IKHU3HEHHBIMU
MoTpeOHOCTAMHU.

B pesynprare wusyuenuss «buomnormm» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHUS Yy
oOydaromerocss OyayT chopmupoBaHbl MeTanpeaMeTHbie pe3yiabTatel (MP): mo3HaBarenbHBIC
yHHUBEpCaJdbHble Y4YeOHbIE [EHCTBUS, KOMMYHHUKAaTUBHBIE YyHHBEpCalbHbIC Y4YeOHbIE JeHCTBUS,
peryJsITUBHBIE YHUBEPCAJIbHbBIE YUEOHbIE IEHCTBUSA, COBMECTHAS AESTEIbHOCTb.

Bba3osblie goruveckune aeiicreus (MP.01) — (OK 01, OK 07) kak yacTb mO3HaBaTEIbHbBIX
YHHUBEPCAIbHBIX YUEeOHBIX ACHCTBUIL:

- CaMOCTOSITENIbHO  (OPMYNIMPOBAaTh U  aKTyalM3UpOBaTh MpoOlieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HCIOJIb30BaTh MPH OCBOEGHWU 3HAHUU MPHUEMBlI JJIOTUYECKOTO MBIIUICHUS (aHaNMW3a, CHHTE3a,
CpaBHEHWUsI, KIacCupUKAIHA, 0000IEHNS), PACKPBIBATE CMBICT OMOJIOTUYECKUX MOHATUH (BBIICIATH
WX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMU MOHSATUSIMU);

- ONpeAeNaTh IeN JAEATEeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JIOCTHXKEHUS,
COOTHOCHUTB PE3YNbTAThI ACATEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;



- UCIOJIb30BATh OMOIOTUYECKUE TIOHATHA 11 OOBSICHEHUS (PAKTOB M SBJICHHUM KUBOW MPUPO/IBI;
- CTPOUTH JIOTMYECKHUE PaCcCyX ACHUs (MHIYKTHBHBIC, JEAyKTUBHBIE, 110 AHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pPACCMATPUBACMBIX SBICHUSAX, (DOPMYyJIHMpOBaTH BBIBOABI U
3aKJIIOUEHHUS;
- IIPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIEHUH B M3y4aeMbIX OHMOJOTMYECKMX OOBEKTaxX, a TaKXkKe MPOTHUBOPEUHUN pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;
- pa3pabatTbIBaTh IJIaH pPEIICHUS MPOOJIEMbl C YYETOM aHaIW3a MMEIOIIUXCS MaTepUalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;
- BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEJISM,
OLIEHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;
- KOOPIUHUPOBAaTh U BBINOJHATH pabOTy B YCIOBHSX peajbHOrO, BHUPTYyaJbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOCHCTBUS;
- pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX IPo0OieM;

Bba3zoBbie wucciaenoBarennckue aeiicteua (MP.02) — (OK 01, OKO07) kak wyacTh
MO03HABATENIbHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA:
- BJIQJIETh HAaBbIKAMH Y4eOHO-MCCIEIOBATENbCKOH M MPOEKTHOM JEATEIbHOCTH, HAaBbIKAMH
paspenieHuss TpoOieM, 00JagaTh CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSTEIBHOMY TITOMCKY
METOIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MIO3HAHMS,
- WCIIOJIb30BaTh pAa3JIMYHble BUIBl AESATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
MHTEpHpeTaIny, TPeoOpa30BaHUIO U IPUMEHEHUIO B Y4EOHBIX CUTYallUsAX, B TOM YHCIIE MPU CO3JaHUN
y4eOHBIX U COIUAIBHBIX TPOEKTOB;
- (¢opMHUpOBATh HAYYHBIM THUIl MBIIJICHUS, BIAJETh HAyYHOW TEPMHMHOJIOTHEH, KITIOUEBBIMU
MOHATUSIMU U METOJIaMU;
- CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4d B OOpPa30BATEIHHOW NEATEIHHOCTH U
KU3HCHHBIX CUTYallUsX;
- BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyallU3UPOBATh 3a/1ady, BBIIBUTaTh TUTIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHThl JUIsl I0Ka3aTeIbCTBAa CBOMX YTBEPXKIEHUM, 3ajaBaTh HapaMeTpbl U
KPUTEPUU PELICHUS;
- aHAJIM3UPOBATH MOJIyYEHHBIE B X0JI€ PELICHUS 3aJaul pe3yIbTaThl, KpUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX yCIOBUSIX;
- JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;
- OCYIIECTBIISATh IIeJICHANPABICHHBIA TMOUCK TIEpEeHOCa CPEICTB M CHOCOOOB MEWCTBUSA B
npodecCHOHATEHYIO CPey;
- yMETh NEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACSITETbHOCTH;
- YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;
- BBIJIBUTATh HOBBIC UJIEH, TIPEIaraTh OPUTHHAIBHBIEC TIOAXOAbI U PEIICHHUs, CTABUThH MPOOIEMbI
U 3aJ1a4, JOIyCKAIOLI1e aJIbTEPHATUBHBIE PEIICHNUS;

Ymenusi padorars ¢ umHpopmanuein (MP.03) — (OK 02) kak yacTh IO3HaBaTEIbHBIX
YHHUBEPCAIBHBIX YUEeOHBIX ACHCTBUIL:
- OpUEHTHPOBATHCS B PA3TUYHBIX MCTOYHHMKAX HH(MoOpMmanuu (TeKcTe ydeOHOro mocolus,
Hay4YHO-TIONYJIIPHOM JINTEpAType, OMOIOIMYECKUX CIOBapsAX U CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax
NaHHBIX, B MHTepHeTe), aHamu3upoBaTh MH(OPMAIMIO PA3NUYHBIX BUIOB M (OpM MpeacTaBICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTD;
- ¢dbopMynupoBaTh 3ampockl M MNPHUMEHATH pa3IUYHbIE METOJbl TpPHU TOUCKE U OTOOpe
Ouosornyeckoit nHpopMaIy, He0OXOIMMOH /ISl BHITIOJTHEHUST YUeOHBIX 3a/1a4;
- MpHOOpETaTh OMBIT HCIONB30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUSI PA3IUYHBIX TIOMCKOBBIX CUCTEM;
- CaMOCTOSITENILHO ~ BBIOMpAaTh  ONTUMaNbHYIO (opMy TmpeacTaBieHHs  OMOIOTHYECKOM
nHpopmanuu (cxeMsl, rpaduku, JuarpaMmbl, TaOJUIbI, PUCYHKHU U JIPYroe);
- WCIIONIb30BaTh HAYYHBIM S3BIK B KayecTBE CpeAcTBa MpH paboTe ¢ OHOJIOTrHYecKOn
nH(popManyen: NPUMEHATh XUMHUYECKHE, (U3NYECKHe M MaTeMaTHMYeCKWe 3HAKWU M CHUMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATypy, HCIONB30BaTh U  MpeoOpa3oBbIBATH  3HAKOBO-



CUMBOJINYECKUE CPECTBA HATISIIHOCTH;
- BJIa/IeTh HABBIKAMU PACIIO3HABAHUSA U 3aLUThI MH(OpMaLuy, HHYOPMAIIMIOHHON O€3011aCHOCTH
JUYHOCTH.
Ymenuss o0menunss (MP.04) — (OK 05, OK 06) xak YacTb KOMMYHUKATHBHBIX
YHHUBEPCAIbHBIX YUEeOHBIX ACHCTBUIL:
- OCYILECTBIIATh KOMMYHHMKAIIUU BO BCeX c(epax JKU3HHU, aKTUBHO y4acTBOBATh B JUAJIOre WIN
JMICKYCCHH TIO CYILECTBY 00CYyXJaeMoil TeMmbl (YMEHHUE 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHHUS
OTHOCHUTEJIHO BBINOJIHEHMs IPEUIaraéMoi 3aJadd, YYUTBIBaTh HMHTEPECH M COINIACOBAaHHOCTH
MO3ULUHI IPYTUX YYaCTHUKOB AMAJIOra WIH JUCKYCCHH);
- pacro3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHMs, IOHUMAaTh 3HAYEHUE COLMAJIBHBIX 3HAKOB,
MPEANOChIJIOK BO3HUKHOBEHHS! KOH(JIMKTHBIX CHTyallMd, yMETh CMATr4aTh KOH(JIUKTBI M BECTU
IIEPETOBOPBHI;
- BJIAJIETh PA3IUYHBIMU CIIOCOOAMHU OOIICHUS U B3aUMOACHCTBUS, TOHUMATh HAMEPEHUS APYTUX
Jrofied, TPOSABIATh YB@KUTEIBHOE OTHOIIEHHME K COOECeHMKY M B KOPPEKTHOH Qopme
(opMyIHpPOBATH CBOU BO3PAKECHUS;
- Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB;
Ymenuss camoopranmzanuun (MP.0S) — (OK 03, OK 06) kak 4acTu peryJsTUBHBIX
YHUBEPCAIBHBIX YU€OHBIX JIEHCTBHIA:
- WCTOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JUIS BBIABICHHS MPOOJIEM U MX PEIICHHs B KU3HEHHBIX
1 y4eOHBIX CUTYyalUsX;
- BbIOMpPAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHHH IIEJIEBBIE U CMBICIOBBIC YCTAaHOBKH B CBOUX
JEUCTBUSX M IOCTYIIKax IO OTHOUICHMIO K >XMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3I0POBBIO
OKpY KarOIIMX;
- CaMOCTOSITEJIbHO  OCYILECTBJIATh IO3HABATENIBHYIO JESITEIbHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 337aYd B 0Opa30BATENbHOHN NEATENTBHOCTH U KU3HEHHBIX
CUTYaLUsX;
- CaMOCTOSITENIbHO COCTAaBJIATh IJIaH peIIeHUs] MpoOJeMbl C Y4ETOM MMEIOLIMXCS PEeCcypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEIOUYTEHUI;
- JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;
- pacmmpsATh paMKi y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHN;
- JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 3a PEILICHHE;
- OLICHUBATh TPUOOPETEHHBIN OIbIT;
- CHOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIMPOKON 3pYIUIMHU B Pa3HBIX OOJIACTIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBIN M KYJIbTYPHBIA YPOBEHb;
YMmenusi camokonTpoJsi (MP.06) — (OK 03, OK 04, OK 06), npunsatus cedst 1 APyrux Kax
YacTH PETYJIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBHIA:
- JlaBaThb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
- BJIJICTh HAaBbIKAMM IO3HABATENbHOIN peduieKCHH KaK OCO3HAHMs COBEpPLIAEMBIX ACHCTBHHA U
MBICJIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB MU OCHOBAHMI, MCIOJIb30BAaTh MPHUEMBbl PeQIIEKCUU IS
OLIEHKU CUTYalllH, BIOOpA BEPHOTO PEILICHMS;
- OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATD PEILIEHUS 10 UX CHUKEHUIO;
- IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYI'MX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;
YMennsi coBmectHoii aesiteabHocTH (MP.07) — (OK 04, OK 06):
- MIOHMMaTh W HCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON M WHAMBUAYAIbHOM palOOThI IpH
peleHnr OUOIOTHIECKOi po0IeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHSI TPYIIIOBEIX (POPM
B3aMMO/ICHCTBUS NIPU peLIeHNN yueOHO! 3a1auu;
- BBIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX JEWCTBUN C YYETOM OOIIMX HUHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT0 4ICHA KOJUIEKTHBA;
- MIPUHUMATD II€JI1 COBMECTHOM JAESTEIbHOCTH, OPraHU30BBIBaTh U KOOPJIMHUPOBATH JIEHCTBUS
10 €€ JOCTHKEHUIO: COCTABIIATH IUIAH JIEHCTBUM, PaCIPEENATh POJIM C YIETOM MHEHHH YYaCTHHUKOB,
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOTHI;
- OLIEHUBATh KaueCTBO CBOETO BKJAJa M Ka)XJOr0 y4acTHHKA KOMaHIbl B OOIIMN pe3yibTaT IO



pa3pabOTaHHBIM KPUTEPUSIM;
- Ipe/ularaTb HOBBIE IPOEKThI, OLIEHWBAaTh MJEU C MO3UIUH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPAaKTUYECKONU 3HAUMMOCTH;
- OCYILECTBIIATh MO3UTUBHOE CTPATErMUYECKOE MOBEIECHUE B PA3JIUYHBIX CUTYaLUsX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM.

IIpeameTHbIe pe3yabTaThl OCBOCHHS 0a30BOro Kypca «buomorus»:

IIP1) cdopMHpPOBaHHOCTH 3HAHWM O MECTE€ U POJU OMOJOTHH B CHUCTEME HAYYHOTO 3HAHMS
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa U
HAay4YHOTO MHPOBO33PEHHUS, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW IPAaMOTHOCTH YeJIOBEKa JUIsl PeIICHHs dKU3HEHHBIX 33/1a4;

[IP2) ymMeHme packpbIBaTh COJEpKaHUE OWOJIOTHYSCKUX TEPMUHOB U TIOHATHHA: >KW3HBD,
KJIETKa, OpraHu3M, Metaboiau3Mm (OOMEH BELIeCTB M IPEBpallleHHe SHEPruH), TOMEeOocTa3
(camoperynsanus), YpoBHEBass OpPTaHHU3aIUs JKUBBIX CHUCTEM, CaMOBOCIpOU3BEIeHUE (PETPOIYKITHs),
HACJIeZICTBEHHOCTh, U3MEHYMBOCTbD, POCT U Pa3BHUTHUE;

[1P3) ymenue uznaratb OUONIOrMYECKHE TeOpuH (KJIETOYHAsl, XPOMOCOMHAs, MyTallMOHHA,
[IEHTpaIbHas JOrMa MOJIEKYJIIpHO Ononorun), 3akoHsl (I'. Menaens, T. Moprana, H.W. Bapunosa) u
ydeHus (0 IEHTpaX MHOrooOpasus M TMPOUCXOXKACHHUS KyIbTypHBIX pacteHudt H.M. Bapuiosa),
OTIPEACIIATh TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

[1P4) ymeHue BrajeTb METOAaMH HaAYyYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U OITUCaHHe
KHBBIX CHUCTEM, IPOLIECCOB U SBJICHHI, OpraHU3aIMs U MPOBEACHHE OMOIIOTHYECKOTO SKCIIEPUMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISBICHHUE 3aBUCUMOCTH MEXY UCCIEIYyeMbIMU BEIMUYMHAMU, OOBSICHEHHE
MOJIyYCeHHBIX PE3YJIbTATOB, MCIIOIH30BAaHHBIX HAYYHBIX MOHATHUN, TECOPUU U 3aKOHOB, YMECHHE JI€IaTh
BBIBOJIbI HA OCHOBAHUH MOJYUYEHHBIX PE3yJIbTaTOB;

IIP5) ymeHMe BBIIENATH CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIETOK IPOKApHUOT U 3yKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEUIECTB U
NpeBpallleHUs] PHEPIUU B KJETKe, (OTOCHHTE3a, IUIACTHYECKOTO0 M HHEPreTHUECKOro oOMEeHa,
XeMOCHHTE3a, MHTO03a, MeiHo03a, OIUIONOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUAYAJIbHOIO pa3BUTUA
opraHusma (OHTOI'€HE3);

[1P6) ymeHHe MPUMEHSTH MOTYYEHHbIE 3HAHUS AJI1 00BACHEHUS! OMOJIOTMYECKHX IPOIECCOB
U SBJICHUM, JUIS NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEJHEBHOM XH3HH C LENbI0O OOECIIeUeHHUs
0€30MMacCHOCTH CBOETO 370POBBSI M 3J0POBbSI OKPYKAIOUIUX JIOAEH, COOMI0ACHHUS] HOPM I'PaMOTHOIO
MOBEJCHUSI B OKPY)XaIOWIEH NpUPOAHON cpene, NMOHMMAaHHWE HEOOXOAMMOCTH HCIHOJIb30BAHUS
JOCTHUKEHUHM COBPEMEHHOMN OMOJIOTMH U OMOTEXHOJIOTHI [Tl palliOHAIBLHOTO MPUPOIONOIB30BaAHNUS;

[1P7) ymeHue pewmath 3J€MEHTapHbIE TEHETHUECKHE 33Jayd Ha MOHO- M JUTHOpUIHOE
CKpEIlIMBaHUE, CIETVIEHHOE Hacjel0BaHUE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKPELIUBAHUS IS
MpeCKa3aHusl HAaCJIeJOBaHUS PU3HAKOB Y OPTraHU3MOB;

[1P8) yMeHwHe BBITTONHATE JJa0OPAaTOPHBIC M MPAKTHYECKUE pabOThI, COOIIOATh MPaBUIa TIPH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pPYI0BaHUEM;

I1P9) ymeHMe KPUTUYECKU OLEHUBATh U MHTEPIPETUPOBATH MH(YOpPMAINIO OHOJIOTHYECKOTO
COJIepKaHMUs, BKIIOUAIOLIYIO IICEBAOHAYYHBIC 3HAHHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEACTBA MacCOBOM
nH(pOpMalLUY, HAyYHO-TIOMYJIIPHbIE MaTepUalbl), STUHYECKUE aCTIEKThl COBPEMEHHBIX HCCIIEIOBaHUH B
OHOJIOrUH, MEIUIIMHE, OMOTEXHOJIOTUH;

[IP10) ymenne co3maBaTh COOCTBEHHBIC IHCHMEHHBIE W YCTHBIE COOOIIEHHs, 00001Ias
OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJBKUX HMCTOYHHKOB, IPAMOTHO HCIOJB30BATh MOHATUHHBIN
anmapat OMOJIOTHH;

ITIP11) chopMupoBaHHOCTH 3HAHMH O MecTE€ M POJIM OMOJOTHMM B CHCTEME HAYYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHHUCKHUX M 3apyOEKHBIX YUYECHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruy, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLICHUS )KU3HEHHbIX 3a/1a4;

[1P12) ymeHue packpblBaTh COJCpXKaHUE OHMOJIOTMYECKUX TEPMHHOB U TIOHSATHM: BHJ,
TOMYJIANKS, TeHO(OHI, SBOJIONHMS, ABWXKYIIHE CHIBI ((PaKkTOphl) SBOIIONNU, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, BHI000pa30BaHUE, IKOJIOTUYECKHE (AKTOPBI, SIKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTHI,
PEeAYIEHTHI, IICTIH MATAHUs, SKOJIOTHIYECKas IpaMua, OMoreoneHos3, onocdepa;



[1P13) ymenue wuznaraTb Ouonormueckue Teopun (dBomonnoHHas teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apobiiieBoro cxoactsa K.M. bapa,
Yepe0BaHMs TJIABHBIX HarpaBieHud u myteit sBomroruu A.H. CeBeprioBa, yuenus o 6uocepe B.U.
Bepnaackoro), onpenensaTh rpaHULbl UX IPUMEHUMOCTHU K )KUBBIM CUCTEMAaM;

[1P14) ymeHue BiIaeTh METOIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U ONMCAHUE
AKMBBIX CHUCTEM, IPOLIECCOB U ABJICHWH, OpraHU3alys U MPOBEJCHUE OMOIIOTHYECKOTO SKCIIEPUMEHTA,
BBIJIBUKCHHE THIIOTE3bI, BBISBJICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMBIMU BEIIMYMHAMH, OOBICHECHHE
MIOJIyYEHHBIX PE3YyJIbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTUHN, TEOPUN U 3aKOHOB, YMEHHUE J€1aTh
BBIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTaTOB;

[TP15) ymenne BBIACNIATH CYIIECTBEHHBIC NPU3HAKA CTPOCHUS OWOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIUA, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOT€OLIEHO30B U 3KOCUCTEM,
0COOEHHOCTH MPOLIECCOB: HACJIEACTBEHHON N3MEHUNBOCTH, €CTECTBEHHOI0 0TOOpa, BU000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBUS HKOJOTHUECKUX (PAKTOPOB HA OPIraHU3MBI, MEPEHOCA
BEIIECTB U IOTOKA JHEPIMM B HKOCHUCTEMAX, AHTPONOICHHBIX HM3MEHEHHH B HKOCHCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa BEILECTB U OMOT€OXUMHUECKUX LIUKIOB B buocdepe;

[IP16) ymenune mpuUMEHSTh MOJyYCHHBIC 3HAHUA 11 OOBACHEHHS OMOJOTHUYECKHUX MPOIIECCOB
U SBJICHHUM, JUISI TPUHATHS NPAKTUYECKUX PELICHUN B MOBCETHEBHOM XH3HHM C LENbIO OOCCIICYeHHUs
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/10POBbSI OKPYXAIOIIUX JIOAEH, COOII0EHUSI HOPM I'PaMOTHOIO
MOBEJICHUSI B OKPY)XAIOLIEH NpUPOAHON cpene, NMOHMMAaHHWE HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTHKEHUM COBPEMEHHOM OMOJIOrMH AJIs PallMOHAIBHOTO TPUPOIOIIOIb30BaHMUS;

[1P17) ymenue pemath 3JeMEHTapHble OMOJIOrMYECKHE 3a/1adH, COCTABIATh CXEMBbl IepeHoca
BEIIIECTB U SHEPTHH B SKOCUCTeMaX (IIeTH MUTaHUSA );

[1P18) ymeHue BBINOIHATH JIAOOPATOPHBIC U MPAKTHUECKUE paboThl, COONII0ATh paBUIa TIPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 000PYIOBAHUEM;

[1P19) ymeHne KpUTHUYECKH OLIEHMBATh M MHTEPIPETHPOBATH MH(POPMAIHIO OMOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM
uHbOpMalUY, HAy4YHO-TIOMYJISpHBbIE MaTepHalbl), pacCMaTpUBaTh IJIOOANbHBIE 3KOJIOTHYECKHE
poOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH MO0 OTHOIIEHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;

[1P20) ymenue co3naBaTh COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHsA, 0000IIas
OHMOJIOTHYECKYI0 MHPOPMALIMIO W3 HECKOJIBKAX HMCTOYHHKOB, TPAMOTHO HCIOJB30BATh MOHATHUHHBIN
anmapar OMOJIOTHH.

OOmue kKommeTeHIuH, HopMUpyeMble Y O0yJaroImuXxcs B MPOIECCe OCBOCHHS TUCIHTUTHHBI
«buonorus»:

OK 01 BsiOupats cnocoObl pemieHHs 3aga4  NPOPECCHOHAIBHOW  JCATEIHHOCTH
MIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA TOMCKA, aHAJIM3a W HWHTEPIpETalNU
uHpopManuy, M HHGOPMAIMOHHBIE TEXHOJIOTMU JJIs BBINOJHEHMs 3a1ad Mpo(decCHOHAIbHON
JeSITebHOCTH

OK 03. IInmanupoBaTh M peaJM30BbIBATH COOCTBEHHOE IMPO(ECCHOHAIBHOE M JIMYHOCTHOE
pa3BUTHE, NIPEIIPUHUMATEIBCKYIO I€ATEILHOCTh B PO(ecCuoHanbHOM cdepe, NCIO0Ib30BaTh 3HAHUS
0 IPaBOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMUYHBIX KU3HEHHBIX CUTYallUsX.

OK 04. D¢ dexTrBHO B3aMMOAEHCTBOBATH U pabOTATh B KOJUIEKTHBE U KOMaH/1e

OK 05. Ocy1ecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKAIIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA

OK 06. IIposBiATh IpakAaHCKO-NATPUOTHUECKYIO MO3ULIUIO, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBEICHUE Ha OCHOBE TPAJMLIMOHHBIX POCCUHCKUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM UHCIIE
C YYETOM rapMOHHU3ALMU MEKHALMOHAJIBHBIX U MEXPEIUTNO3HBIX OTHOIIEHUHN, IPUMEHSATh CTaHAAPThI
AHTUKOPPYILIUOHHOIO NIOBEICHUS

OK 07. CozeiicTBOBaTh COXpaHEHUIO OKPY’KaIOLIEH Cpelibl, pecypcocOepeKeHNI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUU KJIMMaTa, IPUHLUIIBI OEpexXIMBOrO MPOU3BOACTBA, 3(PPEKTUBHO AEHCTBOBAThH B
Ype3BhIYAIHBIX CUTYyaIHSIX.

B nensax moxaroroBku oOydarommxcs K Oynymieidl mpoeccCHOHalbHOW AEATeNbHOCTU TNpHU



n3ydeHun y4ueOHoro npenmeta «bruomorusy 3aknanasiBaetcst ocHoBa i popmupoBanus I1K B pamkax
peanuzanuu OITOTII-IT no cnennanbHoCcTH 15.02.16 TexHOMOTHS MATMHOCTPOCHUS.

HuctuminHa «buonorus He ¢popmupyet npodeccuonansupie komnereHuuu (I1K) nmomxoctsio,

HO CHOCOOCTBYET HMX YaCTHUYHOMY (OPMHUPOBAHHUIO uepe3 pa3BUTHE HAYYHOIO, CHUCTEMHOTO H
VHHOBALIMOHHOT'O MBIIUICHHUS, & TAKXKE 34 CUET MEKIUCLHUIUIMHAPHBIX CBA3CH:

AHanu3 TeM nucuuiuiiHbl «buosorus» Ha peameT yactuaHoro popmupoBanus [1K

No Tema Koxa ITK Oo0ocHoBanune
n/n

1 Tema 3.1. DBosronMoHHAs K 1.1, IIK 1.3, Pa3BuBaer HaBbikM aHamu3a GOpM U
ouonorus I[IK 1.6 CTPYKTYp, 4YTO BaXXHO IIPU YTCHUH
Jlaboparopnast pabora Ne YepTeXKEeH W BHIOOPE TEXHOJIOTHYECKUX
6: «CpaBHEHHE BHJIOB IIO pemiennidi.  CpaBHUTENbHBIA  aHAIN3
MOP(OJIIOTHIECKOMY aHaJOTUYCH BEIOOPY aHaJIOTOBBIX
KPUTEPHIO» TEXHOJIOTMYECKHUX IPOLIECCOB.

2 Tema 3.2. Bo3HUKHOBEHUE K 1.3, IIK 1.5 [Tonnmanwue 3BomroIUu GOPM MOMOTAET
U pa3BUTHE HKU3HM Ha B OHOHMYECKOM MPOEKTUPOBAHUM —
3emie CO3J1aHUH NETKUX, MIPOYHBIX
[IpakTuueckass pabora Ne KOHCTPYKLMI o AQHAJIOTUU c
2: «3yueHne nckomaeMbIx HOPUPOIHBIMHU.

OCTAaTKOB ~ pacTeHHH U
KMBOTHBIX B KOJIJIEKIIHSX»

3 Tema 4.1. Opranusmsl u I[IK 1.3, TIK 1.5 @opMHUpPYET  CUCTEMHOE  MBIIICHUE,

OKpY’KaroIas cpea NOHMMaHWE B3aMMOCBSI3M  CpeAbl U
KOHCTPYKLUU — BaYKHO npu
NPOEKTUPOBAHUU H3JENUN U pPa3HBIX
YCJIOBMM 3KCILTYaTALMH.

4 Tema 4.2. CoobuiectBa u I[IK 5.4 3HaHus o Ouocdepe, yCTOHUMBOCTH U

9KOJIOTMYECKNE CUCTEMBbI O6ropazHooOpazuu bopMupyrOT
9KOJIOTUYECKOE CO3HAHUE, HeoOX0IuMoe
JUIsL COOJTIO/IEHNUS SKOJIOTMUYECKUX HOPM B
POM3BOJICTBE.

5 Tema 5.1. buorexnonoruu IIK 1.1, IIK 1.6, PazBuBaer HaBBIKH aHaIu3a,
B JKU3HU KaXXJOro M3 Hac K 5.4 npe3eHTaluu, paboTel ¢ uHpopManuen
Keiicsr: aHau3 — OCHOBa i pa3paboOTKu U
TEHETUYECKUX TEXHOJIOTUI COIJIaCOBAHUSA TEXHOJIOTUYECKOM
U KJIETOYHOU MH)XEHEPUU JIOKYMEHTallu1 u OLICHKHU

9KOJIOTHYECKUX PHCKOB.
Tema 5.2. buorexHonaoruu K 1.1, IIK 1.3, [Ipamass  cBsI3p ¢ OMOHHYECKUM
U TEXHUYECKHE CHUCTEMBI IIK 1.5, IIK 1.6 IIPOCKTUPOBAHUEM— co3zaHue

[IpakTnueckue  3aHATHUA:
pa3BuUTHE OMOTEXHOJIOTUH
C IPUMEHEHHUEM
TEXHUYECKHUX CHUCTEM,
OMOHMKA, OMOMH)KEHEPUS

TEXHUYECKUX PEIICHUI I0 aHaJOTHH C
npuponol  (HampuMep, KOHCTPYKIIHH,
BIOXHOBJICHHBIC TTYEIMHBIMUA COTAMH,
pPaKOBHHAMH, KOCTSIMH). DTO HAIPIMYIO
CBSI3aHO C TPOCKTHPOBAHUEM, BHIOOPOM
METOJIOB 00paboTKH U OQOopMIICHHEM
JIOKYMEHTALUU




2. CTPYKTYPA Y COJAEP)KAHUE OBIIEOBPA30OBATEJBHOM JUCIIUILINHBI

2.1. O0beM TMCHUILIMHBI U BBl Y4e0HOI padoThl

Bup yyeoHoii padoTsl O0bem B yacax
O0bem 00pa3zoBaTeJIbHOM MPOrPaAMMBbI IH CIIATIINHbBI 72
B T.Y.
OcHoOBHOe coep:kaHue 72
BT. U..
TEOpETUIECKOe 00yICHHE 40
B T.4. IpO(eCCHOHATILHO-OPUEHTUPOBAHHOE CO/IEPIKAHNE 2
MPaKTUYECKHUE 3aHATUS 22
B T.4. IPO(eCCUOHATFHO-OPUEHTUPOBAHHOE CO/IEPKAHNE 10
na0opaTOpHbIE 3aHATUS 2
B T.4. MPO(ECCHOHAILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
KonTpoabnas padora 6
IIpomexyTouHas aTTecTanus (3a4eT) 2




2.2. TemaTu4yeckuii MJIaH M coiep:KaHNe TUCITUTIIIUHBI

Kon Kon
Conep:xxanue yueOHOro marepuasa (0CHOBHOe M MpodeccuoHaIbHO- oGpa3oBaTeJbHOr0 (bopmupyembIx
HanmenoBanme . Oo0bem .
OpPHEeHTHPOBAHHOE), 1a00paTOPHbIE H MPAKTHYECKHE 3aHATHS, NPHUKJIATHOM pe3yJbTaTa KOMNeTeHIHH
pa3/esioB U TeM MOJTY.Tb (MM HATHYMH) 4yacos
orocC Coo @IocC CI10
1 2 3 4 5
Pa3pnen 1. buoJsiorus kak Hayka 24
Tema 1.1. OcHoBHOe conepxaHue 4 JIP 01, JIP 03, JIP OK - 01
buosorus kak Teoperuueckoe odyuenue: bronorus kak Hayka. CBs3b GHONOTHY C OOIIECTBEHHBIMH,| 2 05, JIP 06, JIP 07, OK - 02
Hayka. O0mas TEXHMYECKUMU U JIPYTUMH €CTECTBEHHBIMH HayKaMu, GHI0copuei, STUKOMN, SCTETHKOM JIP 08, MP 01, OK - 04
XapaKTepUCTHKA u npaBoM. Ponp Omonoruu B pOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOH KapTHHBI MHpA. MP 02, MP 03,
SKH3HH Cucrema OMONOTHYECKHUX HAYK. IIP1 — IIP5
MeTonbl TO3HAHWS IKUBOW TMPUPOABI (HAOMIONCHHWE, SKCIICPUMEHT, ONHCAHHE,
u3MepeHue, kiaccupukais, MoJIeIUpoBaHIe, CTaTUCTUYeCKass 00paboTKa JaHHBIX).
IIpakTyeckas padora N 1. "lcnonp3oBaHue pa3iauyHbIX METOAOB IPU H3YyUEHUU 2
OHMOJI0rN4YecKrX 0OBEKTOB" .
Tema 1.2. OcHoBHoOE conepxaHue 2 JIP 01, JIP 03, JIP OK - 01
Kusbie cucrembl 1 | Teopernueckoe ooydenne: JKuBbie cucTeMbl (OMOCHUCTEMBI) KaK MPEAMET U3YYCHHUS 2 05, JIP 06, JIP 07, OK - 02
HUX OpraHu3amusi. omonoruu. OTIMYME KUBBIX CHCTEM OT HeopraHudeckoi npuponsl. CBoHCTBa JIP 08, MP 01, OK - 04
OMoCHCTEM M UX pa3HOoOOpasue. YPOBHHM OpPTaHM3AIlMd OMOCHCTEM: MOJICKYJISPHBIM, MP 02, MP 03,
KJICTOYHBIM, TKAHEBBI, OPraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBON, SKOCHUCTEMHBIN IIP1 — IIP7
(6MOreoneHOTUYECKHI ), OMOC(EPHBIH.
Tema 1.3. | OcHOBHOE coepKaHne 6 JIP 01, JIP 03, JIP OK - 01
XHUMHYECKHI Teoperuueckoe obyuenne: XMMHUECKUHA COCTAB KIETKH. XHMHYECKHE 3JIEMEHTEHL: 2 05, JIP 06, JIP 07, OK - 02

COCTaB U CTpoOcHUE
KJICTKH.

MaKpO3JIEMEHThI, MUKpO3JIeMEHThL. Boga n MuHepanbHble BemecTBa. OyHKIUN BOBI
Y MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxanue ocMoTuyeckoro OangaHca.

benku. CoctaB u cTpoeHHE OCENKOB. AMHUHOKHCIOTBI - MOHOMEPHI OEIKOB.
HezamenumMble U 3aMEeHMMbIE aMUHOKUCIOTBHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€ITKOBOI MOJIEeKyJIbl (TIepBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAS
CTpyKTypa). XUMHYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIINU OETKOB.
®depMeHTHI - Onosornueckue Karanuzatopbl. CTpoeHue (hepMeHTa: aKTUBHBIN IIEHTD,
cyocrpatHas cneunduanoctb. Kodpepmentsl. Buramunsl. Otianuust GpepMeHTOB OT
HEOPraHMYECKUX KaTaJIN3aTOPOB.

JIP 08, MP 01,

MP 02, MP 03,

MP 05, MP 07
[1P7 —I1P10




TeopeTnueckoe oO0ydeHue: VYTIeBOIbI: MOHOcaxapuabl (TNIOKO3a, pubo3a u
ne30kcupu003a), aucaxapuabl (caxaposa, JIaKT03a) M ToJucaxapuabl (Kpaxmad,
TJIMKOTEH, LIeJUT0103a). buonornyeckue GyHKINUN YTIIEBOIOB.

Jlunuaer: Tpurauuepuabl, Gocdomunuasl, crepounsl. I'mapodunbHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢yHkumu aunuaoB. CpaBHEHUE YTIIEBOJOB, OEIKOB U
JUMHUIOB KaK HCTOYHUKOB YHEPTHUH.

HyxneunoBbsie kucnorsl: JIHK u PHK. Hyxneotuasl - MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Ctpoenne u ¢pynknuu JIHK. Ctpoenne n dynkumun PHK. Bugsr PHK. AT®:
CTpOeHUE U (YHKIIHH.

JlaGopaTopunas padora N 1. "M3ydycHue KaTaIUTUYECKOW aKTHBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WK KaTaiasbl)".

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P10 —IIP12

Tema 1.4.
uTosorus —
HAyKa 0 KJeTKe.

OcHoOBHOe coep:KkaHue

Teoperuueckoe oOyuenme: Llutonorus - Hayka o kierke. Kierounas teopus -
pUMep B3aUMOJCHCTBUS MICH U (HaKTOB B Hay4YHOM MO3HAHMH. METOIbl M3YUYEeHHUs
KJIETKH.

Knerka kak menoctHas >xuBas cuctema. OOImuMe NPU3HAKK KIETOK: 3aMKHYTas
HapyxHasi MmemOpana, mosiekysbl JIHK kak remernueckuii anmapar, cucteMa CHHTE3a
Oenka.

Tunsl KJIeTok: syKapuoTHdeckas M mpokapuoTuueckas. OcoOEHHOCTH CTPOEHUs
npokapuoTHuyecko  kimeTkd.  Kmerounas  crenka — Oakrtepuii.  Ctpoenue
AYKapUOTHUECKOW KJIETKH. OCHOBHBIC OTIMYMS PACTUTEIBHOM, )KUBOTHON M TPUOHOM
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KIETOYHAsl CTEHKA, TNIMKOKAIUKC, UX (PYHKIIHH.
[Tna3marnyeckas memOpaHa, ee cBoicTBa U (pyHKIMH. LlUuTomnasMa u ee OpraHOMIBL.
OnnomemOpannble opranouasl kieTku: OIIC, ammapar ['onbmkH, JTHU30COMBI.
[losnryaBTOHOMHBIE OpraHoOuABl KJIETKH: MUTOXOHApUH, miacTuibl. ITpoucxoxneHnue
MUTOXOHJpUM W mactul. Bunel mmactun. HememOpanHble OpraHouibl KIETKU:
pUOOCOMBI, KIETOYHBIM IIEHTP, LEHTPUONIU, PECHUYKH, KIYyTHKH. DyHKINH
OpraHOMJIOB KJIETKHU. BKirroueHus.

SAnpo - perynaropHblii ueHTp kietkd. CrpoeHue sapa: suepHas 000i0uKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JlaGopaTtopnas padora N 2. "M3yyeHue cTpoeHUs KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuil 0]l MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX onucanue'.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
P12 — [IP15

OK - 01
OK-02
OK - 04

Tema 1.5.

OcHoBHOe coepxaHue

JIP 01, JIP 03, JIP

OK - 01




KuzneneareJabHOCT
b KJIETKH

Teopernueckoe oOyudenme: OOMEH BEMIECTB, WM META0OIU3M. ACCHUMUISAIUS
(TutacTryeckuii 0OMEH) W TUCCUMMIIALNS (PHEPTeTUYECKUN OOMEH) - JIB€ CTOPOHBI
eAMHOTO Tporecca MeTabonmu3ma. Posib 3aKOHOB COXpaHEHUsS! BEIIECTB U SHEPTUU B
MMOHMMAaHUU MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOoHBIN U reTepoTpodHbIii. Pons epMenTOB B 0OMeHe
BEIIECTB U NMPEBPAILIEHUU YHEPTHH B KIIETKE.

®otocunte3. CperoBas u TemMHOBas ¢asbl (oTocuHTe3a. Peakmum QoTtocunresa.
OddexkTuBHOCTH (QoTOCHHTE3a. 3HadeHue (OTOCHHTE3a IJIs KU3HU Ha 3emiie.
Brnusaue ycnoBuit  cpembl Ha  (DOTOCHHTE3 ¥ CHOCOOBI  TOBBIMICHUS €O
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCUHTE3UpYyIolue 6akTepuu. 3HaUeHHEe XEMOCHHTE3a JIsl )KU3HH Ha
3emuie.

05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
[1P16 —ITP20

OK - 02
OK - 04

Jlaboparopnasi pa6ora N 3. "HaOGmroneHnne muTo3a B KJIETKaX KOHYHMKA KOPEIIKA
JIyKa Ha FOTOBBIX MUKpompenaparax".

Tema 1.6.
Pa3mHoOkeHHe )
HHAUBHUIYAJbHOE
pa3BurTHe
OpPraHu3MoOB.

OcHoBHOE€ CoIepiKaHue

Teoperuueckoe oOy4deHnme: KIIETOUHBIM IUKI, WU KU3HCHHBIA MK KJIETKH.
Nutepdaza u mutos. [Iporeccsl, mporekaronue B nHTepdaze. Perumkarms - peakius
marpuyHoro cunre3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HAOOP - KAPUOTHII.
JIMTIITONIHBIN U TaluIOuAHBIA XpOMOCOMHBIE Habopbl. XpomaTuabl. [{urtonorunueckue
OCHOBBI Pa3MHOKEHUS U UHAUBUTYaJIbHOTO Pa3BUTHUSI OPTaHU3MOB.

Henenune kinetku - muto3. Ctagum Murtosza. [Ipoueccel, mpoucxonasiue Ha pa3HbIX
CTagusIX MUTO3a. BHoJOrnueckuii CMBICI MATO3A.

[IporpamMmmupyemasi ruOenb KISTKH - allonTo3.

@dopMBI  pPa3MHOKEHUS OPraHW3MOB: Oecronoe | IMoJIoBoe. Buaesl Oecrmonoro
Pa3MHOKEHHUS: JEJeHHE HaJBOE, I[OYKOBAHME OJHO- M  MHOIOKIIETOYHBIX,
cropooOpa3oBaHUe, BETETAaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIOHHPOBAHUE
OpraHU3MOB, €T0 3HAYEHHUE JIs1 CEJICKLIUH.

[TonoBoe pa3zMHOKEHHUE, €ro OTJINYHUS OT O€CIOIOoT0.

Meiioz. Cranuu meiio3a. [Ipoueccsl, npoucxoasimue Ha ctaausx meito3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. broaornyeckuii CMbICI M 3HAYEHUE MEN03a.

Jlaboparopunasi pab6ora N 4. "l3yuyeHue CcTpoeHUs NOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpomnpenaparax'.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P16 — ITP20

OK - 01
OK - 02
OK - 04

Pasnen 2. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB

Tema 2.1.
HacaeacrBeHHOCTD
M U3MEHYHUBOCTH

OcHoBHOe coaep:kaHue

Teoperudeckoe oOyuenme: Ilpenver u 3amaun TeHeTHKW. VcTopusi pa3BUTHA
reHeTukd. Ponb nuTomorud W SMOPHOJOTHM B CTAHOBJICHMHM TE€HETUKH. Bxman

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,

OK-01
OK - 02
OK - 04




OPraHu3MoOB

POCCHICKHX ¥ 3apyOeXHBIX YYEHBIX B Pa3BUTHE TCHETHKH. METOIbl TEHETUKH
(ruOpUAOIOTUUECKHH, ITUTOTCHETHICCKUM, MOJICKYJISIPHO-TeHeTHUeCKui). OCHOBHBIC
FeHETUYEeCKUE TOHATHS. [ eHeTWyeckass CHUMBOJIMKA, HCIOJNb3yeMas B CXemax
CKpEIIMBaHMIA.

3aKOHOMEPHOCTU HACJIEJOBAaHUs TMPU3HAKOB, YycTaHoBiIeHHble [. Mengenem.
MonoruOpuaHoe CKpemmBaHue. 3aK0H eIMHO00pa3rs THOPHUIOB TIEPBOTO TTOKOJICHHUS.
[IpaBuno noMuHHpOBaHUSA. 3aKOH pacUICIUICHUS MNPU3HAKOB. ['HWmore3a YHUCTOTHI
ramer. [losTHOE ¥ HEMOJIHOE TOMUHHUPOBAHUE.

JlurubpugHoe CcKpeuMBaHUe. 3aKOH HE3aBUCHMOTO HACleJJOBaHHUS TPU3HAKOB.
[uToreHeTnueckre OCHOBBI ~ TUTHOPUAHOTO  CKpELIMBaHUSA. AHalu3upylolee
cKpelruBanue. lcrnosb30BaHUE aHATU3UPYIOLWIETO CKPEIIMBAHUS ISl ONpeaesiCHUs
TeHOTHUIIa 0COOU.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo cuemnjieHHOMY
Hacje0BaHUIO reHoB. Hapynienue crenyieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.
XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ €HEeTHUUECKUE KapThl.

I'eneruka mona. XpoOMOCOMHOE OmpeaesieHue Tmoia. AyTOCOMbI U TOJOBBIE
xpoMocombl. ['omorameTrHble U TreTeporamMeTHbie opranu3Mmbl. HacnenoBanue
MIPU3HAKOB, CIIEIUVIEHHBIX C MOJIOM.

MP 02, MP 03,
MP 05, MP 07
[1P16 — ITP20

JlaGopaTopnass padora N 5. "Usyuenwe MoaudHUKAIMOHHON W3MEHUHUBOCTH,
MOCTPOEHHE BaPUALIMOHHOTO psiia M BApUALIMOHHON KPUBOM'".

Tema 2.2.
Ceaexknus
OPraHHU3MOB.
OcHOBBI
OMOTEXHOJIOTHH.

OcHoBHOE€ CoIepiKaHue

Teopernueckoe odyuenune: Cenekiys Kak HayKa U Ipolecc. 3apokJIeHUE CEeNeKLINun
u jpoMmectukauusa. Ydenue H.M. BaBwioBa 0 ULeHTpax NPOUCXOXKIACHUS U
MHOrooOpasusi KyJbTypHbIX pacTeHuid. LleHTpsl NPOUCXOXKAEHUS JOMAITHUX
XKUBOTHBIX. COpT, IOpOIa, IITAMM.

CoBpeMeHHbIE METOJIbl CEJIEKIMH. MacCoBbli M HWHAMBHUIyaJbHBI OTOOpPH B
CEJIGKIIMM pPACTEHUHM M JKUBOTHBIX. OleHka »J3KcTepbepa. bIM3kopoacTBEHHOE
ckpemBanue - WHOpumuHr. Yucras nuHHA. CKpelmMBaHUE YHCTHIX JIMHHA.
I'etepo3uc, unm rubpuaHas cuna. HeponcTBeHHOE CKpeUIMBaHHWE - ayTOPHUIMHI.
OtnanenHas rubpuau3anus U ee ycrnexu. VIcKycCTBEHHBIH MyTareHe3 WM IOJIy4eHHE
MOJIMIIIONAOB. JIOCTHKEHMSI CETIEKLIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.
buorexHonorust kak oTpacib MPOU3BOJACTBA. ['€HHAs MHXKEHepus. DTallbl CO3/aHus
pexombunantHOo JIHK wm TpaHcreHHbslx opraHuzMmoB. KiietouHass uHXeHepHs.
Kiterounsle KynpTypbl. MUKPOKIIOHAJIBHOE pa3sMHOKEHHME pacTeHui. KinoHupoBaHue
BBICOKOIIPOAYKTHBHBIX ~ CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKUE U
struueckue npodnemsl. 'MO - reneTnyecku MoIU(ULIMPOBAHHBIE OPTaHU3MBI.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
ITP10 —IIP 14

OK - 01
OK - 02
OK - 04
OK - 06




Paznea 3. DBosaronus
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Tema 3.1.
IBOJIOIIMOHHASA
onoJiorust

OcHoBHOE€ CoIepiKaHue

Teopernueckoe o0ydyeHue: I[IpeanocbuUlKh BO3HUKHOBEHHUSI SBOJIOIMOHHON
TEOpUHU. DBOIIOLMOHHASI TEOPUS M €€ MECTO B OMONIOTUH. BiusHHME 3BOTIONMOHHON
TEOpUU Ha pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBunerenbcTBa  3BONIONUHU.  [laneoHTONOrHMYecKHe:  TMOCIEA0BATEIbHOCTh
II0OABJICHUSA BHIOB B MMaJICOHTOJIOTHIECKOM JICTOIMHUCHU, TICPEXOJHBIC (1)0pMI)I.
buoreorpaduueckue: cxoacTBo u paznuyne GpayH u Grop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJCTBA M pa3indyusi S3MOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHYECKHUE: TOMOJIOTHYHBIC, aAHAJIOTHYHBIE,
pYIMMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHH3MOB HACIEACTBEHHOCTH M OCHOBHBIX METaOONMYECKUX TyTeH Yy Bcex
OpPTaHU3MOB.

OpomonionHass  Teopuss Y.  JlapBuna. Ilpeanmochbulku  BO3HUKHOBEHHS
JIapBUHU3MA. JIBWKyIIMe CHJIBI SBONOUMH BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHE TPU OTPAHMYECHHOCTH pPECypCOB, HEOINpeAeNieHHass W3MEHYUBOCTD,
06opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus sBontonnu (CTD) 1 ee OCHOBHBIE MOTOKECHHS.

JlabopaTropHnasi padora N 6. "CpaBHeHre BUIOB 110 MOP(OTOTHIECKOMY KPUTEPHIO".

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
ITP10 —IIP 14

OK-01
OK - 02
OK - 04
OK - 06

Teopernueckoe o0yuenune: MukposBomtonus. [Tomymsus kak eAMHNALIA BUA U
HBOJTIOINH.

JBuxyume cunbl ((hakToOpbl) SBOJIOLNMU BUIOB B MpUpoAe. MyTallMOHHBIH
nporecc 1 KOMOMHATHBHAS U3MEHUYUBOCTH. [OMy IsIIMOHHbBIE BOJNHBI U Apeiid reHOoB.
N3onsuus u murpanus.

EcrecTBeHHblii orO0Op - HampaBnsiommid  (akrop sBomouuu.  Dopmel
€CTECTBEHHOI'0 0TOOpAa.

[TprucnocoOaeHHOCTh OpraHU3MOB KaK pe3ysbTaT 3Bomouuu. Ilpumepsr
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMOpGh03bl M HANOATANI TAIIUH.

Bung wu  BumooOpaszoBanme. Kpurepunm  Buzma.  OcHOBHblIE  (HDOPMBI
BH1000pa30BaHMs: TeorpapuIecKoe, IKOJIOTHIECKOE.

MakpooBomoniua.  Popmbl  3BoNOLMHU:  (QUIETHYECKas,  JIUBEpreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOJIOLUY.

[IpoucxoxxaeHne OT  HECHEIMAIM3UPOBAHHBIX  TMpeakoB. IIporpeccupyromas
cnenuanu3anys. AJanTuBHAas pajualis.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
TIP10 — TP 14

OK - 01
OK-02
OK-04
OK-06
IIK 1.1, IIK 1.3,

IIK 1.6

Jlabopatopnasi padora N 7. "Onucanue mnpUCIOCOOJICHHOCTH OpTraHM3Ma U €€
OTHOCHUTEJIBLHOIO Xapakrepa'.




Tema 3.2.
Bo3HHKHOBeHHE U
Pa3BHUTHE KHU3HHU HA
3emuie

OcHoBHOE€ CoIepiKaHue

10

Teopernueckoe o0ydyenue: /[oHayuyHble MPEICTABICHUS O 3aPOKIACHUN KU3HHU.
HayuHble rumorte3bl BO3HHMKHOBEHHUS JKM3HUM Ha 3emie: aOMOTeHe3 M IMaHCIEepMHUSL.
XuMmuyeckasi 3BONIONUSA. AOHOTEHHBIH CHHTE3 OpPraHMYECKHX BEIIECTB U3
HEOPraHUYECKHUX. OKCIEPHUMEHTAJIbHOE IOATBEPKACHUE XHMHUYECKOM HBOJIIOLHH.
HavaneHbie 3Tambl Ononorndeckoid 3posronuu. ['umoreza PHK-mupa. @opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKH U UX
spoonrsa. PopMUPOBaHHE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emile 1o 3paMm M nepuonaM. Karapxel. Apxeickas u
npotepo3oiickas 3psbl. [laneo3olickas 3pa u ee mepuoibl: KeMOPUHUCKH, OPTOBUKCKHM,
CUJIyPUMCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKUM.

Me3o0301iickast 3pa U €€ epUobl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo30iickass »3spa © ee Tepuoibl: MaJEOr€HOBBIM,
AHTPONIOT€HOBBI.

XapakTepuCcTUKa KiuMaTa U TIe0JIOTHYECKUX IpoueccoB. OCHOBHBIE 3Tallbl
9BOJIIOLIMM  PACTUTEIBHOTO M JKUBOTHOro Mupa. Apomopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIEHME, paclBET U BBIMUpPAHUE IPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MHpa KaK OTpPakK€HHE HBOJIIOLUU.
CHUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

HEOT'€HOBBIH,

OCHOBHBIE

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P2 —ITP5

Teopernyeckoe o0ydyeHue: DBONIOLUS YelIOBEKa. AHTPONOJIOIHMs Kak HayKa.
PazButue mpexacraBieHUH O MPOUCXOXKACHUM UeJOBeKa. MeTonbl H3y4eHus
aHTponioreHe3a. CXoJCTBa M pa3jIMyusl 4YeNOBEKa M KUBOTHBIX. CHcTeMaTH4ecKoe
MIOJIO’KEHHE YeJIOBEKa.

JBwmwxymue cuibl (GakTopbl) aHTponorenesa. HaciencTBeHHass H3MEHYHBOCTD U
ecTecTBEeHHbII 0TOOp. OOmecTBEHHBIN 00pa3 KM3HM, MU3TOTOBJIEHHUE OPYIUHM Tpyaa,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU SBOJIIOLMU YEJIOBEKAa: aBCTPAJIONUTEKH, YUemoBek
ymenslid, Yenosek npsamoxonsauiuni, YenoBek HeaHaepTanbCKul, YeloBEeK pa3yMHBIM.
Haxoniku uckomnaeMbIx OCTaTKOB, BpeMsl CYILIIECTBOBaHMs, 00JIaCTh PacIpOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

Yenoeueckue pacbl. OCHOBHBIE OOJNBIINE pachl: €BporeouIHas (€Bpa3uiickas),
HEerpo-aBCcTpaliouaHasi (3KBaTOpUANIbHAsI), MOHTOJOUHAS (Aa3MaTCKO-aMEpUKAHCKasl).
UYepTbl MNPHUCIIOCOOJIEHHOCTH MpPEACTaBUTENEH YEIOBEYECKMX pac K  YCIOBHSIM
cymectBoBaHusl. EnquHcTBO yenoBeueckux pac. Kputnka pacuszma.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P2 —ITP5

IIpakTuyeckass padora N 2. "M3yueHune MCKOMaeMbIX OCTATKOB PACTEHUHN U
YKUBOTHBIX B KOJIJIEKIIMSIX'".

OK - 01
OK - 02
OK - 04
OK - 06
I[K 1.3, IIK 1.5




Pasnen 4. OpranusMsbl ¥ OKpYyKalolias cpeaa 12 OK-01
Tema 4.1. OcHoBHoOE€ conepxaHue 8 JIP 01, JIP 03, JIP OK -02
Opranusmsbl u Teoperuueckoe o0yueHune: DKOJOTHS KaK HayKa. 3aJlauyd U pa3/ieiibl YKOJIOTHH. 2 05, JIP 06, JIP 07, OK -04
OKPYKAIOIIAs Meroabl  SKOJIOTMYECKUX  HCCIAEAOBAaHUM.  DKOJOTMYECKOE  MHUPOBO33PEHHE JIP 08, MP 01, OK - 06
cpena COBPEMEHHOIO YEIOBEKA. MP 02, MP 03, K 1.3, IIK 1.5
Cpenbl oOWTaHUS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3YIHAs, IOYBEHHA, MP 05, MP 07
BHYTPHOpPTaHU3MCHHASI. P2 — TIPS
Okonoruueckue  (axktopel. Knaccudukanus  3KOIOTHUYECKUX  (PAKTOPOB:
abMoTHYECKHe, OMOTUYECKHIE U aHTPOIIOTeHHBIC. J[eliCTBHE IKOJOTHIECKIX (aKTOPOB
Ha OPTaHU3MBL.
Teoperuueckoe oOyuenme: AOuworhyeckwe (akTOppl: CBET, TeMIEparypa, 2 JIP 01, JIP 03, JIP
BIaXHOCTh. @Doromepuonusm. [lpucnocobieHuss OpraHU3MOB K JICHCTBHUIO 05, JIP 06, JIP 07,
abmotnueckux Gpaxrtopos. bromornueckue puTMEI. JIP 08, MP 01,
buotnyeckue ¢aktopsl. Buasl OMOTHYECKHX B3aMMOJACHCTBHIA: KOHKYPEHLHS, MP 02. MP 03
XHUIIHAYECTBO, cUMOMO3 U ero ¢opmbl. [lapazutusm, Koomepanusi, MyTyallu3M, MP 05: MP 07’
KOMMEHCAIM3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCANINU3M, HEHTpPAIU3M. IIP2 — [IP5
3HadueHHe OWOTHYECKUX B3aMMOJCUCTBUI IS CYIIECTBOBAHHUS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.
DKOJIOTUYECKHEe  XapaKTepUCTUKH  momyisiuud. OCHOBHBIE — MOKas3aTelu
MONYJIALMKU: YUCIEHHOCTb, IJIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTh, MPUPOCT,
Murpauus. JluHaMuKa YUCJIEHHOCTH MOMYJISIIUK U €€ PETYJIsLuS.
JlaGopaTopnas pa6ora N 8. "Mopdonoruueckue 0COOEHHOCTH PAaCTCHHI U3 Pa3HbIX 2
MecT oOuTanus'".
IIpakTnyeckas padora N 3. "l[logcuer MIOTHOCTH NOMYJSALMHA pa3HBIX BHUIOB 2
pacteHui".
Tema 4.2. OcHoBHOE conepxaHue 4 JIP 01, JIP 03, JIP OK - 01
Coobmecrsa u Teopernueckoe oOydenue: CooOLIECTBO OpPraHu3MoB - OuoueHo3. CTpyKTypbl 2 05, JIP 06, JIP 07, OK - 02
IKO0JIOTHYECKHe OMOlLIEHO3a: BUIOBAas, IPOCTPAHCTBEHHAs, Tpoduueckas (numeBas). Bumbl- JIP 08, MP 01, OK - 04
CHCTEMBI nomMuHaHTEL. CBs3M B OUOIIEHO3E. MP 02, MP 03, OK - 06
Okonorudeckue cucteMbl (dkocuctemsbl). [loHsTHe 00 sKocucteme U MP 05, MP 07 [IK 5.4
ouoreorieHo3e. DyHKIMOHATBHBIE  KOMIIOHEHTHI ~ DKOCHUCTEMBI:  MPOIYIIECHTHI, [1P2 — IIP5

KOHCYMEHTBI, pelyleHThl. KpyroBopoT BelIeCTB M HMOTOK 3HEPrUM B IKOCHCTEME.
Tpoduueckue (nuiieBble) ypoBHU 3KocucTeMbl. [lumeBbie nenu u cetu. OCHOBHBIE
MoKa3aTea »JKOCUCTEMbI: Ouomacca, MNPOAYKLUUS. OKOJIOTHYECKHE MHUPaMUIbL:
MPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCUCTEM: YCTOWYUBOCTb,
camoperyssinysi, pazsutue. Cykneccust.




ITpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTNIOTEHHBIE DKOCHUCTEMBI. ATPO3KOCHUCTEMBL. YpOo3KOCHCTEMBI.
buonornyeckoe 1 X0341iCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

TeopeTnueckoe o0yueHue: bruopasHoodpasne Kak GaKTop yCTOHIHMBOCTH IKOCHCTEM. 2 JIP 01, JIP 03, JIP
CoxpaHeHue 6MOJIOrHUECKOro pa3zHooOpasus Ha 3emile. 05, JIP 06, JIP 07,
Yuenne B.M. Bepnanckoro o Ouocdepe. ['paHunibl, coctaB U CTPYKTypa JIP 08, MP 01,
o6uocheprl. Kuboe BemectBo u ero ¢yHkuuu. OcobeHHocTH Oumochepbl Kak MP 02, MP 03,
rII00ATEHOM SKOCUCTEMBI. J[MHAMUYecKoe paBHOBECHE U OOpaTHas CBS3b B Onocdepe. MP 05, MP 07
KpyroBopotsl BemiecTB U OMOT€OXMMHYECKHE ILMKIBI 3JIEMEHTOB (yriepoja, P2 — [IP5
a30Ta). 30HATBHOCTL Onocdepbl. OCHOBHBIC OMOMBI CYIITH.
YenoseuecTBO B Ouochepe 3emiu. AHTpONOTreHHbIe HM3MEHEHHs B Ouocdepe.
['moGanbHBIE SKOJTOTUYECKHUE TPOOIIEMBI.
CocyuiecTBoBaHM€e TpUPOIBI U uenoBedecTBa. CoxpaHeHHEe OHOpazHOOOpas3us
KaKk OCHOBa ycTOWuMBOCTH Omocdepbl. OCHOBa palMOHATIBHOTO YIPABICHUS
MPUPOJHBIMU pECypcaMu M WX HCIONb30BaHUE. J(OCTKEHUsT OMONOTHHM W OXpaHa
TIPUPOJIBL.
IIpodeccuonaibLHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHNe MPUKJIATHOT0 MOTY/JIs1)
Pazgen 5. buoJsorus B JKU3HUA 10 OK - 01
Tema 5.1. OcHoBHoOeE conepxaHue 4 JIP 01, JIP 03, JIP OK -02
BuorexnoJsiornu B Teoperuueckoe comepxxaHue: 2 05, JIP 06, JIP 07, OK-04
MKH3HH KAKI0T0 BHOTEXHOJIOTHS KaK HayKa U IPOU3BOJCTBO. JIP 08, MP 01, OK -06
OcHOBHBIE HaIIPABJICHUSI COBPEMEHHOM OMOTEXHOJIOTHH. MP 02, MP 03, IIK 1.1, IIK 1.6,
MeToabI OMOTEXHOJIOTHH. MP 05, MP 07 [IK 5.4
OOBeKTHI OMOTEXHOJIOTHUH. I[P 7—1IP 15 ’
OTHKa OMOTEXHOJOTUYECKUX U T€HETHUYECKUX IKCIIEPUMEHTOB.
[IpaBuna moucka u aHaan3a OMOIKOIOTUYECKOM HHDOPMALIMK U3 Pa3TUUHBIX
HMCTOYHUKOB (Hay4yHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCOBOM
nHpopmanuu, cetb UHTEpHET U ApyTHE)
IIpakTHYecKkne 3aHATHS: 2 JIP 01, JIP 03, JIP

Keticpl Ha aHanu3 nHpOpMAIMK O HAYYHBIX JOCTHXKEHHSIX B 00JIACTH T€HETHUECKUX
TEXHOJIOTHH, KIICTOYHOW WH)KCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

3amuTa Keica: npeAcTaBlIeHUE pe3yIbTaTOB PEIIEHUS KEHCOB (BBICTYIIJIEHHE C
MIPE3CHTAIINEH )

05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
[P 7 —TIP 15




*B ToM umcie l'lpOq)eCCI/IOHaJII)HO-OpHeHTI/IPOBaHHOC coaecpkaHue
NMPAKTUIECKOI'0O 3aHATUS

Tema 5.2.
buorexHogoruu u
TeXHUYeCKHe
CHCTEeMbI

OcHoBHOE€ CoIepiKaHue

IIpakTHyeckue 3aHATHS:

=)

Pa3BuTre OMOTEXHOIOTHI C TPUMEHEHUEM TEXHUYECKUX CUCTEM (OMOMHKEHEPHS,
ononH(popMaTUKa, OMOHNKA) U UX IPUMEHEHHUE B KU3HH Y€JIOBEKa, MTOMCK U aHAJIU3
UHPOPMAIIMY U3 PA3THYHBIX HCTOYHUKOB (Hay4Has ¥ y4eOHO-HAy4Has JINTepaTypa,
CpeCcTBa MacCcoBOM MH(pOpPMaINH, ceTh IHTEpHET 1 JApyTrue)

Keticel Ha aHanm3 nHGOPMAIIMU O PA3BUTUN OMOTEXHOJIOTUH C TPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TI0 TPYIIIaM):

«Kak pakyiika BIOXHOBHIIA HAa CO3/IaHUE JICTKOM MPOYHON KOHCTPYKITHI
«buonnueckue MMPOTE3bl U AAAUTUBHOC ITPOU3BOJACTBO»

«cronp3oBanue MPUHIIMIIOB MYCIIMHBIX COT B TOHOJIOTUYCCKOU OIITUMHU3ALIUN»

3ammra keiica: [IpencraBneHue pe3yabTaToB pelIeHHs KeCOB (BBICTYIIICHHE C
MIPE3CHTAIINECH )

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
IP 7-1IP 15

OK - 01
OK - 02
OK-04
OK-06
IIK 1.1, IIK 1.3,

IIK 1.5, IIK 1.6

IIpome:kyTouHas arrectauus (AU depeHUMPOBAHHDBIN 3a4€T)

Bcero:

72




3. VCJIOBUSI PEAJIM3AIIAM ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHOM
TACIATLIIAH

3.1. Jlas peanu3anuu NporpaMMbl JMCUHUIJIMHBI IPEAYCMOTPEHBI cieIyI0l[Ue creluaabHble
MOMeIl[eHUS

Kabuner «Xumum u OUOJIOTHN»: TOCAIOYHBICE MECTAa MO KOJMYECTBY OOYyYaromUXCsl (CTOJIBI,
CTyJibsl), pabouee MeCTO IpenojaBaTelisi, KOMIBIOTEp C MPOrpaMMHBIM 0O0€CIEUEHUEM IS
npernogaBaTesis  (CHCTEMHBIH  OJIOK, MOHHUTOp, KJIaBHATypa, MbIIb), OJKpaH (J0ocka),
MYJIbTUMEINANPOCKTOP, KOMILIEKT y4eOHO-METOUUECKIX MaTEpHUajIoB.

JlaGopaTopusi, oOcCHallleHHass OOOpyIOBaHMEM JJisi TPOBEICHUS 3aHATHH: MHUKPOCKOIIbI,
CEeKyHJIOMEp, TOHOMETp, JiabopaTtopHas nocyna (MpoOUpKH, MOJICTaBKU I MPOOHPOK, MMUHIETHI,
MECOK, CTYNKH C TIECTUKAMH, MPEIMETHbIE U TOKPOBHBIC CTEKJA, CTEKJISHHBIC TMaJlOYKH,
npenapoBaIbHbIC UIITBI, (GMIBTpOBaIbHAsA Oymara (caneTkn), CTakKaHbl) THIEPTOHUYECKHIA PacTBOP
xjiopuga Hatpusi, 3%-HbIl pacTBOp NEpOKCHIA BOJIOPOJAA, PAcTBOp Hojga B HOOUCTOM Kaluw,
TJIMIIEPUH, KIIYOHU KapToders, JIUCT 3JI0AeH KaHaICKOU, M0/ psOWHBI OOBIKHOBEHHOU (PSOUHBI T
TOMaTa), IyK pern4aTblid, pa3Be/ICHHBIE B BOJC IPOXKIKHU);

3.2. UudopmanuonHoOe o0ecnedeHne peajn3aluu NporpaMmmbl
Jns peanuszauuu nmporpaMMbl OMOIHOTEYHBIH (OHA 00pa30BaTENbHON OpPraHU3aAlUN UMEET
NeYaTHBIE U AJIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALIMOHHBIE PECYPCHI.

1 peajiM3anuu NporpaMmbl MPeayCMOTPEHbBI CJIeIyIoIHne 1eMOHCTPAIIHI:

[Toptpetsr: Y. HJapsun, I'. Mennens, H.K. Konbuos, J[. Yorcon u ®@. Kpuk.
Tabmu1e! u cxeMbl: "MeTo bl TO3HAHUS KUBON MPUPOIBI".

Tabmuue! u cxembl: "OCHOBHBIC TPU3HAKH KHU3HH", "YPOBHM OpraHU3aIIUH KUBOU TPUPOABI".

O6opynoBanwue: Mmoaens Monekybl JJHK.

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitaen, P. Bupxos, k. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panxnun, K.M. bap.

Huarpammsbl: "Pacrnipenenenre XMMUYECKUX JIEMEHTOB B HE:KMBOM npupoae", "Pacnipenenenue
XMMHYECKHUX 3JIEMEHTOB B )KUBOU npupoje".
Tabmunet u  cxembl: "llepuonmueckass Tabnuma xumudeckux dnemeHToB", "CTpoeHue

MoJiekyssl Bojbl", "buocuntes Oenka", "Ctpoenue Mmozekynsl Oenka", "Crpoenue ¢epmeHTa”,
"HykneunoBbie kuciaorsl. JIHK", "Crtpoenue monexynsl AT®", "CrpoeHue 3yKapuOTHUYECKOU
kinetkn", "Crtpoenue xuBoTHOHM kieTku", "Crtpoenue pacturenpHod kietku", "Crtpoenue
npokapuotruyeckoil kinerku", "Crpoenue sapa kiaetku", "Yraesonsl", "Jlunuasr".

[oprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmuupl u cxembl: "Tunel nutanus”, "Mertabonusm", "MutoxoHapus", "DHepreTHUeCKui
obmen", "Xnopomtact", "®orocunres", "Crpoenue JJHK", "Ctpoenue u ¢pyHKIIMOHUpOBaHUE TeHA'",
"Cunte3 6enka", "I'enernueckuit koa", "Bupycs!", "bakrepuodaru", "CrpoeHue 1 )Ku3HEHHbBIN UK
Bupyca CIIN/1a, 6aktepuodara”, "Pemmukanus JJHK".

Tabmuupel u cxembl: "®opmbl pa3MHOXKEHHUS opraHu3moB", "J[BoiHOEe OIUIONOTBOPEHHUE Y
IBETKOBBIX pacteHuil", "BereratnBHoe pazmHoxeHue pacteHuil", "Jlenenue kietku Oaxtepuii”,
"Ctpoenue nosnoBsix kietok", "Crpoenue xpomocomsl", "Knerounsrit nukn", "Permmukauus JHK",
"Muto3", "Meiio3", "llpsmoe u Hempsimoe pasButue", "l'ameToreHes y MIIEKONUTAIOUUX MU
yenoBeka'", "OCHOBHEIC CTaAuX OHTOTeHe3a".



Ioptpetst: I. Mennens, T. Mopran, I'. ne ®puz, C.C. YerBepuxoB, H.B. Tumodeen-
Pecorckuii, H.W. BaBuios.

Tabmuuer u cxeMsl: "MOHOTHOPHIHOE CKPEUIMBAHNE U €TO IUTOTCHEeTHYEeCKast ocHOBa", "3akoH
pacHieIuieHusl W €ro IMTOTeHeThueckass ocHoBa", "3akoH uucTOThl Tamet", "duruOpumHoe
CKpelrBanue", "[luTomornueckue OCHOBEI TUTHOPUTHOTO CKpelIHMBaHus", "Meitio3",
"B3aumopeiicTBue amienbHbIX TeHoB", "['eHeTHuuecKue KapThl paCTEHUM, KMBOTHBIX M 4eJoBeKka',
"I'enetuka nona", "3akOHOMEPHOCTU HAcleqOBaHUs, CLUEITIEHHOTo ¢ rosioM", "Kapuortumsl yenoseka
u xkuBOTHBIX", "Bumbl um3menumBoctu", "MomudukanuonHas usMeH4dnBocTh", "HacnemoBanue
pesyc-dakTtopa", "I'eneruka rpynm kpoBu'", "MyTalmoHHas UI3MEHYHUBOCTB .

[Hoptpersr: H.M. BaBunos, 11.B. Muuypus, I'.J[. Kapneuenko, M.®. l1BaHoB.

Tabmuuer u cxembl: kapta "LIEeHTpBI MPOMCXOKACHUS U MHOTOO0Opa3Hs KyJIbTypHBIX pACTCHHUH",
"Ilopoas! nomamHux kuBOTHBIX", "CopTa KyiabTypHbIX pacTeHuit", "OtnanenHas rubpuauzanus',
"Pabotel akamemuka M.®. Msanosa", "Ilonummonausa", "O0bekThl OnoTexHonoruu", "KneTtounsle
KYJIbTYpBI ¥ KJIoHUpoBaHue", "KoHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM".

[Toptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens,
®. Mromnep, A.H. Cesepros.

Tabmuuel u cxemsl: "Pa3BuTHe opranndeckoro mupa Ha 3emie", "3apoIbllid MO3BOHOYHBIX
*HUBOTHBIX", "Apxeonrtepukc", "®opmbl 60pbObl 3a cymectBoBanue", "EcTtecTBeHHBIN 0TOOD",
"MHuoroo0pasue coproB pacreHmii", "MnHoroo0Opasue mnopox kuBOoTHBIX", "[lomymsmuu",
"MyTtanuoHHas u3MeHYHBOCTEL", "Apomopdossr’, "Wamoamanranuu", "OOmas mereHeparus',
"Bwxkymwme cuibl 3Bomonuu’, "Kapra-cxema mapuipyra mytemectBust Y. Japsuna", "boprba 3a
cymectBoBanue", "lIlpucnocobnenHoctr opranuzmoB", '"T'eorpadmuueckoe BumpooOpazoBaHue",
"Dxonornyeckoe BUI000pa3oBanHue".

[Toptpetsr: @. Penu, JI. ITacrep, A.H. Onapun, C. Musnep, I'. FOpu, Y. lapBun.

Tabmuue! u cxemsl: "Bo3nnknoBenue ConHeuHoii cucteMsl”, "Pa3BuTre oprannyeckoro mupa',
"PacturenbHas kierka", "XKuBotHas knerka", "[Ipokapuornueckas kierka", "CoBpeMeHHas cucteMa
opranuueckoro mupa", "CpaBHeHUE aHATOMUYECKUX YEPT CTPOEHUS YEIOBEKA M YEIOBEKOOOPA3HBIX
00e3psH", "OCHOBHBICE MECTa MaJCOHTOJOTUYECKHX HAXOJOK IMPEIKOB COBPEMEHHOTO dYeloBeKa',
"[Ipesnenmue moau", "JIpesuue moaun", "[lepBbie coBpemenHnblie qoau", "HemoBeueckue pachl'.

[Toptpetsr: A. I'ymbonbar, K.®. Pynbe, O. ['ekkensb.

Tabmuubr u cxemsl: kapta "l[lpupomasie 30HBI 3emun", "Cpempl oOMTaHHMS OPTaHU3MOB',
"®ortonepuoanzm”, "Iomynsamun", "3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH MOMYJISALMU UH(PY30pHH-
Tydenbkun", "Tumensie nenu".

[optpersr: A Jl. Tencnu, B.H. Cykaues, B.. Bepnaackuii.

Tabmuuer u cxemsl: "[lumesbie nenu", "buoneHos: cocraB u crpykrypa", "[lpupogHbie
coobmectpa", "Llenn mutanus", "Dxonormueckas nupamuaa”, "buochepa u genosex", "Ikocucrema
IIUPOKOJIMCTBEHHOTO Jieca", "Dkocucrema XBoWHOro jeca", "buorneno3 Bomoema", "ArporeHos",
"IIpumepHbIE aHTPONOrE€HHbIE BO3ACUCTBHUS Ha npupoxdy', "BakHeillre MUCTOUYHHMKU 3arps3HEHUS
Bo3nyxa W TpyHTOBBIX Box", "IlouBa - BaxkHeHmmas cocraBisomas Ouochepsr’, "DakTopsl
nerpagamuu nous", "IlapHukoBelil 3 dekt", "DakTopbl paguoaKTUBHOTO 3arps3HeHus Ouocdepsr”,
"Obmas crpykrypa Ouocgepsl”, "PacnpocTtpanenue xu3zHu B Ouocdepe", "O30HOBBIM 3KpaH
o6uocdepsr”, "Kpyrosoport yrinepoaa B 6uochepe", "KpyroBopot azora B npupoze".

3.2.1. OcHOBHBIE TeYaTHbIE W3TAHHS

1. OO6yxoB, JI. K. buomorus: kieTku U TKaHU: ydyeOHOE TIOCOOMEIIsI CpEeaHEro
npodeccuonanbHoro oopazosanusi / . K. Odyxos, B. H. Kupunenkosa. — 3-e u3j., nepepad. u J01I.
— MockBa: U3parensctBo FOpaiit, 2022.



2. TepemoB A. B.buonorusi. buonornueckue cucremsl u mporecchl.10 kmacc yuel. s
o0meoOpa3zoBat. yupexaennii (mpodunsHbiii ypoBenb) / A. B. Tepemos, P. A. Iletpocosa. - 13 u3s.,
ucnp.-M. : Muemo3suna, 2022.400 c.

3.TepemoB A. B.buonorusi. buonmornueckuwe cuctembl u mporecchl. 11 kmacc yueb. aus
o0mieoOpa3oBar. yupexaeHuil (nmpopunbhelii yposens) / A. B. Tepemos, P. A. Ilerpocosa. - 13 u3n.,
ucnp.-M. : MHemo3uHa, 2022.

4.bmuuoB, JI. H. DOkonorums: ydeOHOe TmOcOOMEe Ui CpeaHero mpoQecCHOHATHHOTO
obpazosanus / JI. H. bimuaos, B. B. TlomskoBa, A. B. Cemenua ; mox obmei pemaxumeit JI. H.
bnunosa.-M: U3narensctBo FOpaiit, 2022. 3.2.2.

JlonotHUTEIbHBIE UCTOYHUKH

1. Tetimop 1. buonorusi: B 3 1. T. 1/ 1. Teitnop, H. I'pun, Y. Crayt; nox pen.P. Comnepa ; miep.
3-ro anru. m3a. — 14-e u3n. —M. : Jlabopatopust 3Hanuii, 2022

2. IlaBmoBa, E. M. Dxonorus: y4eOHUK W MPAKTUKYM JUIsl CPeAHETO MpodhecCHOHATBLHOTO
obpazosanus / E. . ITaBnosa, B.K. HoBukoB. — MockBa: M3ngarensctBo FOpaiir, 2022, —

3. Epemuenko, O. 3. buonorus: ydenme o Oumocdepe: ydeOHOEnocoOue isi CPeIHEro
npodeccuonansHoro odopazosanus / O. 3. Epemuenko. — 3-e u3z., nepepad. u mom. — Mocksa:
N3patensctBo FOpaiit, 2022.

4. bmunos, JI. H. Dkonorusa: ydeOHOe mocoOue sl CpeaHero MpodecCHOoHaNIbHOTO
obpazosanus / JI. H. bimuaos, B. B. TlonskoBa, A. B. Cemenua ; mox obmei pemaxumeit JI. H.
bnunosa.-M: U3narensctBo FOpaiit, 2022. 19 3.2.3.

DIIeKTPOHHBIE U3JaHUs

1. buomormst. 10-11 xmacc (yriyOJieHHBIH ypOBEHB): YYEOHHK JUIsl CPEIHEro OOIIero
obpazoBanus / B. H. Spweirun [u ap.]; mox oOmeit penakuuedt B. H. Speiruna. — 2-e m3g. —
Mocksa: U3narensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe npocsemienue). — ISBN 978-5-534-
15630-0. — Teker: snexTpoHHbIH //O6pa3oBatensHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, JI. K. buomorus: KkimeTku u TKaHM: ydeOHOe mocoOMe s CpeaHero
npodeccuonanbHOoro oopazoranus / . K. Odyxos, B. H. Kupunenkosa. — 3-e u3j., nepepad. u J01I.
— Mocksa: M3narensctBo HOpaiit, 2022, — 358 c. — (IIpodeccuonanpuoe odpazoBanue). — ISBN
978-5-534-07499-4. —Texct: snextponnslii // OOpaszoBarenbHas miarpopma HOpaiit [calT]. —
URL: https://urait.ru/bcode/494034

3. buonorus: yaeOHUK U IPAKTUKYM JJIsi cpeHero npodeccuoHanbHoro oopazosanus / B. H.
Speirun [u ap.]; nox penakumein B. H. Speiruna. — 2-e u3n. — Mocksa: M3natensctBolOpaiiT,
2022. — 378 c. — (IIpodeccronansuoe obpazoBanue). — ISBN 978-5-534-09603-3. — TekcrT:
a5IeKTpoHHBIN // O6pazoBatenbHas mwiargopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/489661



https://urait.ru/bcode/509241
https://urait.ru/bcode/494034
https://urait.ru/bcode/489661

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLLIEOBPA30BATEJIBHOM
TV CIUTLIAHBI

IIpenmeTHble pe3yJbTaThl 00yYeHHs

®opMBbI M METOAbI KOHTPOJISI
U OLICHKH

I1P1) chopMHpOBaHHOCTH 3HAHUH O MECTE W POJH
OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX HAaYK, B
dbopMupOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHHBl MHpPAa ¥ HAay4yHOIO MHPOBO33PEHHMs, O BKIaJe
POCCHUICKHX W 3apyOeKHBIX YUYCHBIX-OMOJIOTOB B pPa3BUTHE
ouonoruy, (GyHKIUOHAJIBLHOW TPAMOTHOCTH YeJOBEKa s
pEelIeHNs KU3HEHHBIX 3a7a4;

[1P2) ymenue packpbIBaTh colepKaHue
OMOJIOTMYECKNX TEPMHHOB U TIOHSTHIA: >KWU3Hb, KIIETKA,
opraHusM, MeTa0oym3M (OOMEH BEHIECTB W TPEBpaIlCHUE
SHEPIrUH), roMeocTas (camoperynanus), YpOBHEBas
OpraHu3alMs  KUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKiusi), HACIEACTBEHHOCTh, M3MEHUYHUBOCTb, POCT U
pa3BuTHE;

I1P3) ymenue wu3narath OHOJOTHYECKHE TEOPHH
(k1eTo4Has, XpPOMOCOMHAas, MyTallOHHAs, LEHTpajJbHas
J0rMa MOJIEKYJIsipHOH Oumonorun), 3akoHsl (I'. Mennens, T.
Moprana, H.M. BaBunoBa) u yueHus (0 UEHTpax
MHOroo0Opasusi W TPOUCXOXKICHHUS KYyJIbTYPHBIX PAaCTCHHN
H.N. BaBwiiosa), onpenensTh rpaHUIbl UX MPUMEHHUMOCTH K
YKUBBIM CUCTEMaM,;

[1P4) ymenue  BIageTh  METOAAaMH  HAYYHOTO
MO3HAHUS B OHWOJIOTMM: HAOJIOJCHHE W OINHMCAHUE >KHUBBIX
CUCTEM, IPOLIECCOB M SIBICHUI, OPraHU3alus U MPOBEICHUE
OMOJIOTUYECKOTO HKCIEPUMEHTA, BBIIIBUKECHUE T'HIIOTE3HI,
BBISIBIICHHE 3aBUCUMOCTH MEXKITY HCCIeayEeMbIMU
BEJIMYMHAMHU, OOBACHEHHE  MOJYYCHHBIX  pPE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX IOHATHH, TEOpPUHW M 3aKOHOB,
YMEHHUE JieJaTh BbIBOJAbI HAa OCHOBAaHUM TOJYYEHHBIX
pEe3yabTaTOB;

[1P5) ymenue BbIENATh CYLIECTBEHHBIE IPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB:
oOMeHa BELIECTB U TMPEBpallleHus DSHEPIMU B KIETKE,
(doToCHHTE3a, TUTACTUYECKOTO U HDHEPreTHUECKOro OOMEHa,

XEMOCHHTE3a, MUTO3a, Meio3a, OIIJIOJIOTBOPEHHSI,
Pa3SMHOKCHU, WHIAWBUIYAJIBbHOT'O Pa3sBUTHUA OopraHu3mMa
(oHTOTEHE3);

[1P6) ymeHue npuMeHSTh MOITY4YEHHbIE 3HAHUS U
OOBSCHEHHSI OWOJIOTMYECKUX TMPOIECCOB U SBICHUW, IS
IIPUHATUS NIPAKTUYECKUX PELICHUN B ITOBCEIHEBHOU XU3HHU C
1enapl0  oOecnedeHus: OEe30MacHOCTH CBOETO 370POBbS W
3MI0pPOBbSI  OKPYXKAIOUIUX  JIIOJEH, COONIIONEHUS  HOPM
rPaMOTHOTO TOBEACHUSA B OKPY>XKAIOWIEW MHPUPOIHOW Cpene,
IIOHUMAaHHUueC HGOGXOI[I/IMOCTI/I HUCIIOJIB30BAHUA ,Z[OCTI/I)KCHI/II\/'I
COBPEMEHHOM ononoruu u OMOTEXHOJIOTHHA TUTS
paLOHAIBHOIO IIPUPOAOIIOIL30BAHNS,

[1P7) ymenue pemarh dJIeMEHTapHBIC T'€HETUYECKHE

3aroJIHeHNE TaOIHUIIEI C
OITMCAaHHEM METOI0B
MUKPOCKOTIMPOBAHUS C UX
JOCTOMHCTBAMH U
HEIOCTAaTKaMHU.

3amnoHenne Tadauisl «Broag
YYEHBIX B Pa3BUTHE OUOIOTUN
3anoJiHEeHUEe CPaBHUTEIBHOU
TAOJIUIIBI CXOJICTBA U PA3ITUIHIA
’KHBOT'O U HE )KUBOT'O

OnenuBaemas JUCKYCCHA 110
BOIIpOCaM JICKIUH

OpoHTaNBHBIN OMPOC
Pazpabotka rioccapus
Pemenue 3ana4 Ha onpeneneHue
MOCTIeI0BATEIbHOCTH
HYKJIEOTHUJIOB, aMUHOKHUCIIOT B
HOpME U B CITy4ae U3MEHEHUS
MOCJIE10BATEIbHOCTH
Hykieortuaos JJTHK

OO6cyxeHre 1o BOpocaM




3aJjaud Ha MOHO- U AUTHOPHIHOE CKPEUIMBAHUE, CLETUICHHOE
HAacJeIOBaHUE,  COCTaBISATH  CXEMbl  MOHOTHOPHIHOTO
CKpELIMBAaHUS JJIS MPEICKa3aHusl HACIeIOBaHUs TPU3HAKOB Y
OpPraHHU3MOB;

[1P8) ymeHnue  BBIMOJNHATH  J1a0OpaTOpHbIE |
MpakTUYecKue paboThl, COOMIOATh TMpaBUjia MPU padoTe C
y4eOHBIM U J1a00paTOpHEIM 000PYI0BAHUEM;

[1P9) ymenue KPUTHYECKHU OIICHUBATh u
UHTEPIPETUPOBATH nHpOpMaIIHIO OMOJIOTHYECKOTO
COJIep’KaHus, BKIIOYAIOUIYIO TIICEBJIOHAYYHbIE 3HAHUS U3
pa3NUYHBIX MCTOYHUKOB (CPEICTBa MaccoBOW HH(oOpManu,
HAy4YHO-TIONMYJISIPHBIE ~ MaTepuaibl), OSTUYECKUE  AaCIEKThI
COBPEMEHHBIX HCCIEIOBaHWA B OWONOTMHM, MEIUIIMHE,
OHUOTEXHOJIOTHH,

I1P10) yMEHUE CO31aBaTh COOCTBEHHBIE
MHACHEMEHHBIE u YCTHBIC COOOIIEHHS, 000011as
Ononorudeckyro MHGOPMAIUI0 U3 HECKOIbKUX HCTOYHUKOB,
IpaMOTHO UCTOJIb30BaTh MOHATUIHBIN annapat OHOJIOTHH;

I1P11) c(OPMHPOBAHHOCTh 3HAHUN O MecTe W
posiu OMOJOTHHM B CHCTEME HAay4YHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (D)OpPMUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBl MHpa W HAy4YHOTO MHMPOBO33PEHMS, O BKJIale
pPOCCUICKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruy, (GyHKIUOHAJIHLHOW TPAMOTHOCTH YeJOBEKa s
peleHus )KU3HEHHbIX 3a/1a4;

I1P12) YMEHUE  pACKpbhIBaThb  COJEpHKAHUE
OMOJIOTUYECKUX TEPMUHOB M TIOHSATHA: BHJ, MOIYJIALNS,
reHo(OHM,  DBOJIONMS, JBIKYIIHME CHIBI  ((haKTOpHI)
HBOJIIOIHH, PUCTIOCOOTICHHOCTD OpraHu3MOB,
BHJ1I000pa30BaHKUE, JKOJOTHYECKHE (PAKTOPBI, SKOCHCTEMA,
NPOAYLEHTHI, KOHCYMEHTBI, pEIYLUEHTHI, IeNu IUTaHHA,
9KOJIOTHYECKasl MUpaMKia, OMoreorieHo3, ornocdepa;

I1P13) YyMEHHE  Hu3JaraTb  OMOJIOTUYECKHE
Teopun (dBosrOIIMOHHAs Teopust Y. JlapBuHa, CUHTETHYECKAs
TEOpUss  DBOJIOLMHU),  3aKOHBI WU  3aKOHOMEPHOCTH

(3aponprmeBoro cxonctBa K.M. bapa, uepenoBaHusi riaBHBIX
HanpasiieHud u nyteit spomonuu A.H. CeBepuioa, yueHus o
ouocdepe B.M. Bepnanckoro), ompenensiTe TpPaHUIBI HX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

[1P14) YMEHHUE BJIAJIETh METOAAMU HAYYHOI'O
MO3HAHUS B Owuonoruu: HAOMIOJEHHE W ONKMCAHUE >KUBBIX
CUCTEM, IPOLIECCOB M SIBICHUI, OpraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO JKCIEPUMEHTa, BBIABIDKEHHUE THUIOTE3BI,
BBISIBJICHHE 3aBHCHUMOCTHU MEXIy UCCIIETyEMbIMU
BETMYMHAMHU, OOBSCHEHHE  TIOJYYEHHBIX  pPE3yJbTaToB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TECOPUA M 3aKOHOB,
yMEHUE JelaThb BbIBOABl HAa OCHOBAaHUU IOJYYEHHBIX
pE3yJIbTaTOB;

ITP15) YMEHUE BBIIEIATH CYLIECTBEHHBIE
NPU3HAKW CTPOEHUSA OMOJIOrMUECKUX OOBEKTOB: BHJOB,
MONyJIALMM, NPOAYLEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOTEOIEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOIECCOB:
HACJIE/ICTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTo 0TOO0pa,

JICKIIMH
Pa3zpaboTka neHThI BpeMeHU
KU3HCHHOT'O IIUKJIa

KontponbHas padora
“Ctpoenue 1 QyHKIIH
opranusma’’

@poHTaIBHBIN OIIPOC
3amnoiHeHne Ta0InIEI C
KpaTKOW XapaKTEPUCTUKON U
npumepamu Gopm
Pa3MHOXKEHHS OpraHU3MOB

Tect

Pazpabotka rioccapus
Pemenne 3a1a4 Ha onpeencHue
BEPOSATHOCTH BO3ZHUKHOBEHUS
HACJIeICTBEHHBIX PU3HAKOB
MIPU CLETITICHHOM
HacJIeI0BaHUH, COCTABIICHHE
TCeHOTUITNYECKUX CXEM
CKpEIINBaHHSA

Tecr

Pa3paboTtka rioccapus
Pemenue 3anay Ha onpe/eieHne
BEPOSITHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB
IIpH CUCTINICHHOM
HACJIEJOBAaHUH, COCTABIICHUE
TCHOTUIINYCCKUX CXEM
CKpEIIUBAHUS




BU000pa30BaHus, MIPUCTIOCOOTICHHOCTH OpPraHu3MOB,
NEeHCTBUS IKOJIOTUYECKUX (PaKTOPOB HA OPraHU3MBI, IIEpeHOca
BEIIECTB U MOTOKA PHEPTHUHM B IKOCHUCTEMAX, aHTPOIIOTEHHBIX
W3MEHEHUN B AKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpoTa
BEIIECTB M OMOTEOXUMUYECKHUX ITUKIIOB B Onocdepe;

I1P16) YMEHUE  NPUMEHATh  IOJYYCHHbBIC
3HaHUA Js OOBSCHEHUS OHOJOTHYECKUX TMpomeccoB U | OpOHTAIBHEIN OMpoC
SBICHUH, JUIsI TIPUHATHS TPAKTHYECKUX pemnieHud B | PaspaboTka riioccapust
MOBCETHEBHOH KM3HU C IeJbi0 o0ecrieuyeHuss 0e30MacHOCTH | TEPMHUHOB
CBOETO 3JI0pOBbS M 3J0POBbSl  OKpyXarouux JirojeH, | PazpaboTka JeHTh BpeMeHU
COOJIIOJICHUST HOPM TPaMOTHOTO IMOBEIEHHUS B OKPYXKAIOIEH | pa3BUTHS SBOJIIOLIMOHHOTO
MIPUPOTHOMN cpere, MOHUMAaHHE HEOOXOJUMOCTH | yUEHUs
WCTIONIb30BAaHUsL JIOCTIDKCHUN COBPEMEHHOW OWONIOTHH st
paloHaIbHOTO MPUPOIONOIB30BAHUS;

I1P17) yMEHUE pewiaTtb JJIEMEHTapHbIE
OMOJIOTMYecKHe 3a/layd, COCTaBJISATh CXEMbl IepeHoca
BEILIECTB U SHEPTHH B SKOCUCTEMAX (LIETIH MUTAHUS);

ITP18) YMEHHE BBITIOJIHATH JA0OpAaTOPHBIE M
MPAKTUYECKHE padoThl, COONMIOATh MpaBWia MpH pabore ¢
y4eOHBIM U J1a00paTOPHBIM 000PYIOBaHUEM;

I1P19) YMEHHE KPUTHUYECKH OLCHUBAaTh U | OPOHTAIBHBIN ONIPOC
WHTEPIPETUPOBATH nH(popMaIuio ounonoruueckoro | PazpaboTka JIEHTH BpeMeHU
COJIEp’KaHusl, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHS W3 | IPOUCXOXKICHUS YEIOBEKA
pPa3IMYHBIX MCTOYHHMKOB (CpeCTBa MacCcOBOM HH(pOpMAIUH,
HAYYHO-TIOMYJISIPHBIE MaTepHabl), paccmaTpuBath
JI00ANBbHBIC  DKOJIOTHYECKHE TIPOOIEMBI  COBPEMEHHOCTH,
(bopMHpOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO TO3ULIUIO;

11P20) yMEHHUE co3/1aBaTh COOCTBEHHBIC
MTUCHMEHHBIE " YCTHBIE cooOuieHus, o0o01mas
Ouonoruueckyro MHGOpPMaIUI0 U3 HECKOJIbKUX HCTOYHHKOB,
IpaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

Kontrponr u omeHka pe3yiabTaTOB  OCBOGHHS — 0OIIEOOpa30BAaTENBHON  JUCHUILIMHEL
PacKpbIBalOTCA Yepe3 AUCLUIUIMHAPHBIE pPE3yNbTaThl, HalpaBleHHbIE Ha (OPMUpPOBAHHME OOLIMX U
npodecCHOHATBHBIX KOMIIETCHINH 110 pa3iesiaM U TeMaM CoJIepyKaHus y4eOHOro MaTepHaa.

Oomas Pa3znen/Tema Tun onleHOYHBIX MEePONPUATHIA
KOMIIeTeHIUsl

KonrtpomnsHas padota
«MonekynspHbIi YpOBEHb
OpraHMU3aL1H )KUBOT0»

OK 02 Tema 1.1. 3arnoiHeHue Ta0IULBI C OIMMCAHUEM
Buosorus kak Hayka. Oomas METOJI0B MUKPOCKOITMPOBAHUS C X
XapaKTepUCTHKA KU3HH JOCTOMHCTBAMM U HEOAOCTATKAMMU.

3anosHeHne TaduIbl « BKiTam yaeHbIx
B Pa3BUTHE OUOIOTUI

3anoJIHeHUE CPAaBHUTEITLHOMN TaOINIIBI
CXO/JICTBA U Pa3IU4Mil ;KUBOTO U HE
JKHBOT'O

OK 01 Tema 1.2. OuenuBaemasi TMCKyCCHUA 1O BOPOCAM
OK 02 ’Kupble cHCTEMBI H MX JEeKINH




OK 04 OpraHu3aums. Pa3paboTka MEHTaIbHON KapThI 1O
KJaccu(UKAUK KJIETOK U MX CTPOCHUIO
Ha MPO- U YYKAPUOTHUYECKUX U 10
[[apCTBaM B MUHH I'pyTIax
Brinonnenue u 3amuTa 1a00paTOpHBIX
pabort:
«Ctpoenue KieTku (pacteHus,
KUBOTHBIE, TPUOBI) U KJIETOUHBIC
BKJIIOUEHUS (Kpaxmall, KapOTUHOU/IBI,
XJIOPOIUTACTHI, XPOMOTILIACTHI)»
[IpakTuueckoe 3andarue. [lpencrasnenne
YCTHBIX COOOIICHUI C TIPe3eHTalINeH,
MOJIFOTOBJIEHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEHOBAHHBIX
npenoaaBaTeseM
OK 01 Tema 1.3. Xumnueckuii coctaB u|OpoHTAIBHBIN OMPOC
OK 02 CTPOCHME KJIETKH. Pazpabotka rioccapus
Tema 1.4. llutonorust — Hayka o |Pelienue 3a1a4 Ha onpe/ieIeHUe
KJIeTKe. MOCIeA0BATEIHHOCTH HYKICOTH/IOB,
AMUHOKHCIIOT B HOPME U B CITydae
M3MEHEHUs TIOCIEe0BATEILHOCTH
HykieorunoB JJHK
OK 02 Tema 1.5. ’KusznenessiteabHOCTh | OpoHTANBHBIN OMPOC
KJIETKH 3arnosiHeHNE CPAaBHUTENLHON TaOIHIIbI
XapaKTePUCTHK TUIIOB OOMEHa BEIIECTB
OK 02 Tema 1.6. Pasmuoxenue u | OOCyXXJeHME 10 BOIIPOCAM JIEKIIUU
OK 04 HHIAMBHIYAJIbHOE pa3Butue | Pa3paboTka IE€HTH BpeMEeHH
OpPraHu3MoB. KU3HEHHOTO LIMKJIa
Tema 1.5. KusnenesiteabHoctb | KorrponpHas padota “CtpoeHue u
KJIETKH ¢byHKIMU opranuzma’
Tema 1.6. PasvmHokeHHe W
HHIMBHAYaJIbHOE pa3BuTHE
OpraHu3MoB.
OK 02 Tema 2.1. HacneacrBennoctb 1 | OuieHMBaemas TUCKyCCUS
OK 04 H3MEHYMBOCTH OPraHU3MOB Pa3zpaOoTka MEHTaIbHOM KapThl TKAHEH,
OpPraHOB U CUCTEM OpraHOB OpPraHU3MOB
(pacTeHusi, >KUBOTHBIE, UETIOBEK) C
KpPaTKOW XapaKTePUCTUKON NX (DyHKITHIA
OK 02 Tema 2.2. Cenexnust | OpoHTANBHBIN ONPOC
OpPraHu3MoOB. OcHoBBI | 3aroyiHeHue TaOIUIIbI C KPAaTKON
GMOTeXHOIOTH. XapaKTePUCTUKON U mpuMepamMu hopm

PAaSMHOXCHUA OPpraHNu3MOB




OK 02

Tema 3.1. IBoIOIMOHHASA

Pa3zpaboTka neHThI BpeMEeHH C

OK 04 oMoJIorus XapaKTEPUCTUKOM 3TANIOB OHTOTCHE3A
Tema 3.2. Bo3HUKHOBeHHE U OTZCIBHOM TPYIIOH KUBOTHBIX U
pasBuTHE ;KH3HH Ha 3emuie HICJIOBEKA IO MUKPOTPYIIITaM

Tect/onpoc
CocTaBicHHE )KU3HCHHBIX ITUKIIOB
pacTeHuii 1o otaenam (MOXOBUIHEIC,
XBOIIEBUIHBIC, TAIIOPOTHUKOBUIHbIE,
TOJIOCEMEHHBIE, ITOKPHITOCEMEHHBIE )
OK 02 Tema 3.1. DBoIIOIMOHHAS Pa3paboTtka rioccapus
OK 04 OMOJIOT U @pOoHTaANBHBIN ONPOC
Tema 3.2. Bo3HuUKHOBeHHE U Tect o Bonpocam siekiun
PasBHTHE KH3HH Ha JeMiie Pemenue 3aau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MPU3HAKOB MTPU MOHO-
, TA-, TIOIMTHOPUTHOM 1
AQHAJIM3UPYIOUIEM CKpPEIIUBAHUH,
COCTaBJICHUE TCHOTHUITUYECKUX CXEM
CKpEIIUBAHUS

OK 01 Tema 3.1. DBoJIIOIIMOHHAS Tect

OK 02 ouosiorus PaspaboTka riuoccapust
Tema 3.2. Bo3HHKHOBeHHe H Pemrenue 3aayd Ha onpejiesicHue
pa3BuTHE )KU3HHU HA BemJie BEPOATHOCTU BOSHUKHOBCHUA

HACJIE/ICTBEHHBIX MPU3HAKOB MPU
CLICTVICHHOM HaCJICJIOBaHHH,
COCTaBIICHUC TCHOTUITUYCCKUX CXEM
CKpEIIUBAHUS

OK 01 Tema 3.1. DBoJIIOIIMOHHAS Tecr.

OK 02 OMoJIOrus Pewienue 3a1au Ha onpesiesIeHUE TUTIA

OK 04 Tema 3.2. BosHuKHOBeHHE U MyTallWy [IpU IIepegayve HacIeACTBEHHBIX
pa3BUTHE )KU3HH HA 3emJie IIPU3HAKOB, COCTABJIICHUE

TEHOTHUITUYECKUX CXEM CKPEIIUBaHUS
Konrpomnsnas padora “Teopernueckue
aCIIEKTEI DBOJIOINH KU3HHU Ha 3emiie”

OK 02 Tema 4.1. Opranusmsl u OpoHTaTBHBIN OIIPOC

OK 04 OKpYy:KaloIasi cpeaa Pa3paboTka rioccapusi TEPMHHOB
Tema 4.2. Coo011ecrsa u P33p36OTKa JICHTBI BPECMCHH PAa3BUTHA
IKO0JIOTHYECKHE CHCTEMbI SBOJIFOLMOHHOTO yICHHA

OK 02 Tema 4.1. Opranusmsl u OueHuBaemas TUCKYCCHUS:

OK 04 UCIIOJIb30BaHUE apIYMEHTOB,

OKpYy:KawIuas cpena
Tema 4.2. CooOiecTBa u
IKOJIOTHYEeCKHE CHCTEMBI

OHMOJOrMYEeCKON TEPMUHOJIOTUN U
CUMBOJIMKH UI JOKAa3aTCIILCTBA POACTBA
OpPraHU3MOB PA3HbBIX CUCTEMATHYECKUX
TPYIIII

Pa3zpaboTka neHThI BpeMeH!
BO3HHUKHOBCHUS U PA3BUTHA KU3HU HaA
3emuie




OK 02

OpoHTaTBHBIN OIIPOC

OK 04 PazpaboTka JeHTbI BpeMEeHU
MIPOUCXOXKICHUS YeJIOBEKa

OK 01 Tema 5.1. buorexHosoruu B Tect no sxonoruyeckum (hakropam u

OK 02 JKU3HHU KAXKI0T0 cpeliaM KU3HU OPTaHU3MOB

OK 07

OK 01 Tema 5.2. buorexHo0ruu u CocraBieHne cxeM KpyroBopoTa

OK 02 TEeXHHYECKHE CHCTEMBI BEIIIECTB, UCIOJIb3Ysl MAaTEPUAIIbI TCKIIUU

OK 07 Pemienne npakTuKo-OpUEHTUPOBAHHBIX
pacUeTHBIX 3aJaHUI 10 IIEPEHOCY
BEILECTBA U SHEPTUH B IKOCHCTEMAX C
COCTaBlieHUE TPOPUUECKUX IIeTIeH U
nupaMu]i OMOMACChI U SHEPTHH

OK 01 Tema 5.1. BUoTEeXHOJIOTHH B OueHuBaemasi JUCKyCCHUs

OK 02 JKU3HHU KAXKI0T0 Tect

OK 07 Tema 5.2. buorexHosorum u

TeXHHYECKHEe CHCTEMbI

OK 01 Tema 5.2. buorexHosorum u Tect

OK 02 TeXHHYECKHE CHCTEMBI I[TpakTuueckas pabora “OTX01bI

OK 04

OK 07

MIPOU3BOACTBA”
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