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1. ObIIASL XAPAKTEPHCTHKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI O/1.13 BUOJIOT' UA

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

Oo6meoOpazoBarenpHas aucuuminHa «OJ1.13 buonorus» sBiasercs 00s3aTEIBHOM YacThIO
00111e00pa30BaTENILHOTO UKJIAa OCHOBHOM MpodeccuoHanbHON o0pa3oBaTensHOU mporpammbl CI1O mo
cnenmanbHocTH  15.02.18 TexHuueckas »dKcIUlyaTalidsi W OOCITY)XKHBAaHHE POOOTH3MPOBAHHOTO
MIPOU3BOJICTBA (IO OTPACIISIM).

Cognepxanne mporpammbl  obmeoOpa3oBarenbHoit  jgucnummasl - OJ[.13  «buonorus»
HaIpaBJICHO Ha JOCTH)KEHHUE PE3y/IbTAaTOB €€ U3yUeHUs B COOTBETCTBUU ¢ TpeboBanusiMu ®I'OC COO
(yrB. mpuka3zoM MuHnucrepctBa oOpazoBanust U Hayku P® ot 17 mas 2012 r. N 413) ¢ yuetom
npodeccuonansuoit HampaeieHHocth PI'OC CIIO mo cnenuansHocTH 15.02.18 Texuuueckas
SKCILTyaTaus 1 00CIyKHUBaHUE POOOTU3UPOBAHHOTO MPOU3BOICTBA (TI0 OTPACIISAM).

1.2. llenn 4 mu1aHUpyeMble Pe3yJbTAThl 0CBOCHHUS TUCIUTLIUHBI:
1.2.1. llesiu 001meo0pa3oBaTeIbHOM AU CHUNIMHBI

buonorust Ha ypoBHe cpeaHero oOmiero o0pa3oBaHUA 3aHMMaeT BaxHoe MecTo. OH
obecnieunBaeT (HOPMHUPOBAHKE Y O0yUYAIONTUXCS MMPEACTABICHUN O HAYYHOW KapTUHE MHPA, PACIIHPSCT
1 000011aeT 3HAHUS O KUBOUM MPUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX - YPOBHEBON OpraHHU3alliH U
IBOJIIOIIMM, CO3JIa€T YCIIOBUS JUIS: TIO3HAHWS 3aKOHOB KMBOW TPUPOJIBI, (OPMUPOBAHUS
(YHKIIMOHATIBHOW TPAaMOTHOCTH, HABBIKOB 3JJOPOBOTO U 0€30MacHOro o0pasa *HU3HHU, SKOJIOTHUYECKOTO
MBIIJICHH, HEHHOCTHOT'O OTHOIICHUA K JKUBOU pupoac U 4YCJI0BCKY.

Bonbiioe 3HaueHne OMONOTHS MMEET TAaKXKe MAJS PElIeHUS BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ady cpeAHero oOmiero o0pa3oBaHuUs, coluamu3anuu oOydaroniuxcs. M3ydenue Oumosioruu
obOecrieunBaeT yCiIOBHS AN (OPMUPOBAHUS  HMHTEJUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, 3CTETHMUECKON KYJIbTYphl, CIIOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX
3HAHUWA C TPEACTABICHUSMU M3 JPYrHMX Yy4eOHBIX MPEIMETOB, B YACTHOCTH, (DU3HKH, XUMHH U
reorpaduu.

Ilenp wu3yuenuss yueOHOoro mpenMera '"buomorus" Ha 0a30BOM YpPOBHE - OBIAJCHHE
0Oy4arolMMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIMOHAJIBHOM OpraHM3alMM >KUBBIX CHUCTEM Pa3HOIO
paHra u npuoOpeTeHre YMEHHH HCMOIb30BaTh ATH 3HAHUS JJI1 TPAMOTHBIX JACHCTBHI B OTHOIICHUU
00BEKTOB >KMBOM MPUPOJIBI U PELLIEHUS PA3INYHBIX )KU3HEHHBIX TPOOJIEM.

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOCHHUsI 0011€00pa30BaTEeJbHON JAMCHMIUIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
B nporecce ocBoenus aucuuiuinHbl «bronorus» y odydaronmxcst GopMHUPYIOTCS TUYHOCTHBIE
U TpeAMETHbIE pe3yJbTaThl, BKJIOYass (OpMHpOBaHHE KOMIETEHIMM oOydaromuxcs B o0iactu
y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM JesITeIbHOCTH, KOTOPhIE B CBOIO OYepeIb 00ECIeUHnBaIOT
npeeMcTBEHHOCTh (popMupoBaHus o0mmx komnerenuuii ®I'OC CIIO (—).
B pesynbraTe M3yueHHs WHOCTPAHHOTO S3blKa Ha YpPOBHE CpEIHEro oduiero oOpa3oBaHUS Yy
oOy4arorerocst 0ynyT chOpMUPOBAHBI CIEAYIONINE JJUYHOCTHDBIE Pe3YJbTaThl
1) rpaxnanckoro Bocnutanus (JIP.01) — (OK 06):
- c(OPMUPOBAHHOCTH T'PaXJAaHCKON MO3UILIMN 00YyYarolerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHA POCCHIICKOTO OOIIECTBA;
- OCO3HAHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaKeHHE 3aKOHa U
MIPAaBOMOPSIIKA;
- TFOTOBHOCTh K COBMECTHOM TBOPUYECKOH MESITENbHOCTH MPHU CO3AAaHUM Y4YEOHBIX INPOEKTOB,
peleHnH yuyeOHBIX U M03HABaTEIbHbIX 3371a4, BHITOJIHEHUH OMOIOTHUECKUX IKCIIEPUMEHTOB;
- CIOCOOHOCTH OIpPEAENsATh COOCTBEHHYIO MO3ULHUIO [0 OTHOIIEHHUIO K SIBJICHUSM COBPEMEHHOM



JKM3HHU U O0BACHATH €¢;
- YMEHHE YYUTBHIBATh B CBOUX JCHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOEKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU U COI[UAIBHBIM MOJIOXKEHHEM;
- FOTOBHOCTh K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOIO BBIMOJHEHUS Yy4YEOHBIX,
[T03HABATEJIBHBIX U MCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIbHOE OTHOIIEHHE K MHEHHUIO OINIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;
- TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;
2) narpuorudeckoro Bocnutanus (JIP.02) — (OK 06):
- c(OPMUPOBAHHOCTh POCCUNCKON Tpa)TaHCKOW MJIEHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepes PonuHOM, ropaocTu 3a CBOM Kpai, cBOow Poauny,
CBOH SI3bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOIO Hapoia Poccuu;
- LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACICAUI0 U MaMATHUKAM MPHUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;
- CIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YYCHBIX B CTAHOBJIICHHE U Pa3BUTHE OUOJIOTHH,
MMOHMMAaHKUE 3HAaYeHHsI OMOJIOTUU B MMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIIOBEKA U COBPEMEHHOTO
o01ecTBa;
- ujeiHas yoexx1IeHHOCTb, TOTOBHOCTD K CIIy:KeHUI0 OTEUecTBY U €ro 3allUTe, OTBETCTBEHHOCTh
3a ero cyns0y;
3) nyxoBHO-HpaBcTBeHHOro Bocnutanus (JIP.03) — (OK 03):
- OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOTO HAPO/Ia;
- c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;
- CIIOCOOHOCTH OIICHWBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;
- OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAYIIEro;
- OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJAMTEIIAM, CO3/IaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPAaAULUSIMU HapoaoB Poccuu;
4) acrernueckoro socnutanus (JIP.04) — (OK 05):
- ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;
- MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;
- TOTOBHOCTh K CAaMOBBIPAYKEHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMIICHHE MPOSIBIATH KaUeCcTBa
TBOPUYECKOMN JIMYHOCTH;
5) ¢pusuveckoro Bocnuranus (JIP.0S) — (OK 08):
- MOHMMAaHUE W peau3alis 3J0pOBOTO W 0e30MacHOro oOpasza KU3HH (370pOBOE MHUTAHUE,
COONIOZICHHE TUTHEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHH U OTHBIXA,
perymnsipHasi (pu3nyYecKass aKTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3JI0POBBIO;
- MMOHMMAaHUE [IEHHOCTU MPABWJI MHAUBUAYAJIHHOTO U KOJJIEKTUBHOTO O€30MaCHOTO MOBEECHHUS B
CUTYALUSAX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;
- OCO3HAHUE TIOCJIEICTBUM U HEMPHUSATHE BPEIHBIX TMPUBBIYCK (YIMOTPEOJCHHS aAIKOTOJS,
HApKOTHUKOB, KYPEHHUS);
6) tpynosoro Bocnuranus (JIP.06) — (OK 01, OK 04):
- TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;
- TOTOBHOCTh K AKTHUBHOW JESATEIHHOCTH TEXHOJIOTMYECKOW WM COIMAIbHON HaNpaBICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATE€IHHOCT;
- WHTEpEC K pa3audHbiM cdepam MpoPecCHOHATBHOU JAESITEIBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
- TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA TIPOTSHKEHNUN BCEH KU3HM;
7) 3xoqornyeckoro socnuranus (JIP.07) — (OK 07):
- AKOJIOTUYECKH TIIeJIecO00pa3HOe OTHOIICHHE K TPHUPOJE KaK WCTOYHHKY >KH3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUS;
- MOBBLIIICHUE YPOBHS OSKOJOTHMYECKOW KYJIbTYPBI: TPHOOPETCHHE OMbITa IJIAHUPOBAHUS
MOCTYIIKOB ¥ OLIEHKU WX BO3MOXKHBIX MOCIEACTBUN JJIs1 OKPYXKAIOLEH Cpebl;



- OCO3HaHUE TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOieM U MyTeil UX pelIeHHs;
- CIOCOOHOCTH HMCIIOIB30BaTh MPUOOPETaeMbIe NMPU U3YUYECHUU OMOIOTHH 3HAHUS U YMEHUS MPHU
pelieHny MpoOieM, CBSI3aHHBIX C PalMOHAIBHBIM MPHUPOAONOIB30BaHUEM (COONIOICHNE MPaBUII
MOBEJICHUS B TIPUPO/JIC, HAMIPABJICHHBIX Ha COXpPAaHCHHE PABHOBECHS B DKOCHCTEMaxX, OXpaHy BHUJIOB,
IKOCcUCTeM, OMochepsl);
- AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCAIIMX Bpel OKPYXkKAIOLEH IPUPOJHON Cpele, YMEHHE
MIPOTrHO3UPOBATh HEOJATOMPUSITHBIE KOJOTUYECKHE MOCIEACTBUSA MPEANPUHUMAEMBIX ACHCTBHI U
MIPEeIOTBPAIIATh HX;
- HaJIM4Yue Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOH KYJIbTYpHI, OIbITA
JEeSATEIbHOCTH 3KOJIOTUYECKON HAIIPABJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MU B TIO3HABATEIIHLHOM,
KOMMYHHMKATHUBHOM M COLUAIbHON MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOU AESITENTbHOCTU
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) nennocru nayunoro noznanus (JIP.08) — (OK 02):
- c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH ¥ 00IIeCTBEHHOM MPAaKTUKKU, OCHOBAHHOT'O Ha JIMAjIore KyJIbTYyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;
- COBEpIIICHCTBOBAHUE SI3BIKOBOM M UYUTATENLCKON KYIbTYpbl KaK CpEICTBa B3aHMMOJCHCTBHS
MEXTy JIFOIbMU W TIO3HAHHS MUPA;
- MOHUMaHUE crneuu(uku OHOJIOTMM KaK HayKH, OCO3HAHUE €€ pPOoJu B (QOpMHUPOBAHUU
PaIMOHAIFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJIOCTHOTO TPEICTABICHHUS 00 OKPYXKAIOIIEM MUPE
KaKk O €IMHCTBE MPUPOJbI, YETOBEKa M OOIIECTBAa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnr TPO0JIeM COXPAHCHHUS TPUPOJTHOTO PABHOBECHST;
- yOeXJIEHHOCTh B 3HAYUMOCTH OHWOJIOTUM JJsi COBPEMEHHON LMBWIM3ALUU: OOECIeueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUS MEPCIICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh
pecypcHble TpoOJIeMbl pa3BUTHUS 4YEJIOBEUYECTBA, IIOMCKA TMyTeH BbIXOJAa W3 TJI00ATbHBIX
IKOJIOTHUECKUX MPOOJIeM W OOecIeueHusl mepexofa K YCTOMYMBOMY Pa3BHUTHIO, PAMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
- 3aMHTEPECOBAHHOCTh B IMOJIYYCHHWH OWOJIOTMUECKUX 3HAHWK B IEISIX TOBBIIICHHS OOIIei
KYJIbTYpPbI, ECTECTBEHHO-HAYYHON IPaMOTHOCTH KaK COCTABHOM 4acTu (PyHKIMOHAIBLHOW IPaMOTHOCTH
oOyuatromuxcsi, popMupyemMoi Ipy N3y4eHUH OMOJIOTUH;
- MOHMMAaHUE CYIIHOCTH METOJIOB TIO3HAHMS, MWCIIONb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH MCIOJIBL30BATh MOJTydaeMble 3HAHUS JUISl aHAITN3a W OOBSICHCHUS SBICHUN OKPYKAIOMIETO
MHpa U TIPOUCXOMSIINX B HEM H3MEHEHHH, yMEeHHE AelaTh OOOCHOBAHHBIC 3aKIIIOUEHHUS Ha OCHOBE
HayYHBIX ()aKTOB ¥ MMCIOIIUXCS IAHHBIX C IEJTBIO MTOJTYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;
- CIOCOOHOCTH CAaMOCTOSITENIFHO HCIIOIh30BaTh OMOIIOTUYECKUE 3HAHUS [Tl pEIIeHUs po0IeM B
pEATbHBIX KU3HEHHBIX CHTYAITUsX;
- OCO3HaHWE IICHHOCTH HAyYHOW JesITeNbHOCTH, TOTOBHOCTH OCYILIECTBJISATH TMPOCKTHYIO U
HCCIIeIOBATEIILCKYIO JACSITSIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE;
- TOTOBHOCTh M CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHHIO W CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJTYYCHWIO HOBBIX 3HAaHUM 10 OHOJOTHMM B COOTBETCTBUHM C >KH3HCHHBIMHU
NOTPeOHOCTSAMHU.

B pesynprare w3ydeHuss «buosiormm» Ha YpOBHE CpeIHEro o0miero oOpa3oBaHHS Yy
oOyuatomerocsi OyayT chOpMUPOBaHBI MeTampenMeTHeie pesynbratel (MP): mo3HaBarenbHBIC
VHUBEpCAJIbHBIC y4YeOHBIC JICHCTBUS, KOMMYHUKATHBHBIC YHHBEpPCAIbHBIC YYeOHBIC JCHCTBUS,
pEryIATUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUS, COBMECTHAS IEATEIHHOCTb.

Ba3zoBbie Jgornyeckue aeiicrsusi (MP.01) — (OK 01, OK 07) xak 4acTh MO3HaBaTEIbHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

- CaMOCTOSITENIEHO  (POPMYJTUPOBATh W  aKTyaJIM3MpPOBaTh TMPOOJIEMy, paccMaTpUBaTh ee
BCECTOPOHHE;

- WCIIOJIb30BaTh NMPU OCBOSCHUHW 3HAHWW TPHEMBI JIOTHYECKOTO MBIIIICHUS (aHaTnu3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukaru, o00OIIeH ), paCKPbIBATh CMBICT OMOJOTUYECKUX MOHATUH (BBLACTSATH
WX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMH ITOHATHSIMHU );

- OTpEAENATh IIeNIM JEATEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUU WX JIOCTHIKCHUS,



COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTH C TOCTABICHHBIMU LIEISIMU;
- UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JIs1 O0BsICHEHUS (PAKTOB U SIBJICHUN KUBOM MPUPOJIBI;
- CTPOUTH JIOTMYECKHE pacCyXICHHUs (MHAYKTHBHbBIC, €AYKTUBHBIC, 10 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHUSX, (HOPMYyIHpPOBATH BBIBOABI M
3aKIIIOYCHUS;
- IIPUMEHSTh CXEMHO-MOJICIbHBIE CpPEACTBA Ul IPEACTABICHUS CYILIECTBEHHBIX CBS3€M U
OTHOLICHUH B H3y4aeMbIX OHOJOIMUECKHMX OOBEKTaxX, a TakKe IMPOTUBOPEUYUH pPAa3HOro poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMALMOHHBIX HCTOYHUKAX;
- pa3pabarbIBaTh IUIaH pEIIEHUs MPOOJEMBbl C YYETOM aHaJIM3a MMEIOLIUXCS MaTepUalbHbIX U
HeMaTepUaIbHBIX PECYPCOB;
- BHOCUTb KOPPEKTHBBI B JEATEJBHOCTb, OLIEHUBaThb COOTBETCTBUE pE3YJIbTATOB LEJSIM,
OLICHHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;
- KOOPAMHUPOBaTb M  BBIIOJHATH pabOTy B YCIOBHUSX pEalbHOIO, BUPTYaJIbHOIO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;
- pa3BUBaTh KPEATMBHOE MBIIICHUE PU PEIICHUH KU3HEHHBIX IPo0IeM;

ba3zoBble wucciaenoBarennckue aeiicteusa (MP.02) — (OK 01, OKO07) kak wyacTh
[I03HABATEIbHBIX YHUBEPCAIbHBIX YUeOHBIX JIeHCTBUIA:
- BJI/IETh HAaBbIKAMU y4€OHO-UCCIIEJOBATEIbLCKON M TMPOEKTHOW JEeSTEIbHOCTH, HAaBbIKAMU
paspelieHuss mpobiieM, o0safaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB PELIEHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PAa3JIMYHbIX METO/I0B IIO3HAHMS;
- UCIOJb30BaTh pa3IM4YHbIE BUJBl JEATEIBHOCTH 110 IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalMH, IPE0OPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUSIX, B TOM YKCJIE MPU CO3AAHUN
Yy4EOHBIX M COLIMATIBbHBIX IIPOEKTOB;
- (dbopMHpOBATh HAYYHBIA THIT MBIIIJICHUS, BIIAJAETh HAYYHOW TEPMHHOJIOTHUEH, KITFOUEBBIMU
MNOHATUSIMHU U METOJAMU;
- CTaBUTh W (HOPMYIHUPOBATH COOCTBEHHBIE 3aJauyd B OOpPa30BaTENbHOW MAEATENBHOCTH U
AKU3HEHHBIX CUTYyalUsX;
- BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U aKTyaJlM3UpOBAaTh 3a/1a4y, BbIIBUTAaTh TUIIOTE3Y €€
pelIeHNs, HaXOAUTh apryMEHTHI AJI JOKAa3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3alaBaTh NapaMmeTpsl U
KPUTEPUHU PELLICHUS;
- aHAJIN3MPOBATh MOJIyYEHHBIE B XOJI€ PEIICHUS 3aa4l PE3yJIbTaThl, KpUTHUECKU OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;
- JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIH OMBIT;
- OCYILECTBIATh LI€JICHANPABICHHBIM IOUCK TIIEpPEeHOCAa CPEACTB U CHOCOOOB JIEHCTBUS B
poeCCUOHATILHYIO CPEY;
- YMETb NIEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEAESTEIbHOCTH;
- YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;
- BBIIBUTATh HOBBIE HJIEU, IIPE/IaraTh OpUrHHAIbHBIE MOJAXObl U PEIICHHUs, CTABUTh MTPOOIEMbI
U 3aJ]a4H, JOIyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS;

YMmenusi padorarb ¢ unHpopmanueii (MP.03) — (OK 02) kak vacTh MO3HaBAaTEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX AEUCTBUIL:
- OPUEHTHPOBATLCS B PA3IMYHBIX HCTOYHHMKAX HHGPOpManuu (TEKCTe Y4eOHOro mocodus,
HAYYHO-TIONYJISIPHON JInTepaType, OMOIOTHYECKUX CIIOBApsX U CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax
NaHHbIX, B MIHTepHeTe), aHaaM3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (QOPM IpPEICTaBICHHUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;
- ¢bopMynupoBaTh 3ampockl M TPUMEHATh pa3IUYHbIE METOJbl IMpU IOUCKE U OTOOpe
Ouosiornyeckoil nupopMaru, He0OXOIMMOH /7S BHITIOJTHEHUS YUeOHBIX 3aa4;
- MpUOOpeTaTh OMBIT HCIOJB30BaHUS HUH(POPMALIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3JIUYHbBIX IOMCKOBBIX CUCTEM;
- CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMaNbHYIO (opMy mpeiacTaBieHHs OHOJIOrMYECcKOi
uHpopManuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYroe);
- HCIIOJIb30BaTh HAy4YHBIM S3bIK B KayecTBe cpeacTBa Ipu paboTe ¢ OHMOIOrHYecKoi
uHpopManMel: MPUMEHATh XHWMHUYECKHe, (U3NYECKHe M MaTeMaTWYecKHe 3HAaKd U CHUMBOJIBI,



dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh U  MPeoOpa3oBBIBaTh  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJIATHOCTH;
- BJIa/IETh HaBbIKAMU PACIO3HABAHUS U 3alUThl HHDOpManuu, HHGOPMALIMOHHON 0€30acHOCTH
JIUYHOCTH.

Ymenuss o6menus (MP.04) — (OK 05, OK 06) kak YacTb KOMMYHHKATHBHBIX
YHUBEPCAJIBHBIX YUCOHBIX TEHCTBHIA:
- OCYILIECTBIISITh KOMMYHHUKAIIMHM BO BCeX cepax KU3HU, aKTUBHO YUaCTBOBATh B JUAJIOTE WM
JUCKYCCUU TIO CYIIECTBY OOCYXk/J1aeMOll TeMbl (YMEHHUE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KIEHUS
OTHOCHUTEJIHO BBINIOJHEHUS MpEIIaraéMoyd 3aJadyd, YYHUTbIBATb HHTEPEChl W COIJIACOBAHHOCTH
MO3ULMH IPYrUMX YYaCTHUKOB AMAJIOTa WK AUCKYCCUN);
- pacrno3HaBaTh HeBepOaJIbHBIE CPENCTBA OOIICHUS, MOHUMATh 3HAYEHUE COI[MAIBbHBIX 3HAKOB,
MPEANOChIIIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CHTyallUd, yMEThb CMST4YaThb KOH(IUKTBI M BECTH
II€PErOBOPBHI;
- BJIJICTh PA3IUYHBIMU CIIOCOOaMU OOIICHUS U B3aMMOACUCTBHS, TOHUMATh HAMEPEHUS APYTHX
JMOJEH, TMpOSBIATh YBaXHUTEIbHOE OTHOIIEHHE K CcoOeceqHUKY UM B KOPpPEKTHOM Qopme
(bopMyIHpOBATH CBOU BO3PAKCHHUS;
- Pa3BEPHYTO U JIOTHUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

VYmenus camoopranmzamuu (MP.05) — (OK 03, OK 06) kak Yactu perysiasiTUBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:
- HCIO0JIb30BaTh OMOJIOrMYECKNE 3HAHUS IS BBIBICHUS MPOOJIEM U MX PELICHMS B )KU3HEHHBIX
1 y4eOHBIX CUTYAIIMSIX;
- BBIOMPAaTh Ha OCHOBE OMOJIOTHUECKMX 3HAHHWW IIEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUSX M MOCTYNKax MO OTHOLIEHUIO K YKUBOM MPUPOJAE, CBOEMY 3/I0POBBIO U 3J0POBBIO
OKpY’KaIOIIHX;
- CaMOCTOSITENIbHO ~ OCYILECTBJISTh IO3HABATEIBHYIO JI€ATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3314l B 0Opa30BATEIBHON NESTEIHLHOCTH U KU3HEHHBIX
CUTYyaLUIX;
- CaMOCTOSITEJIbHO COCTaBJATh IUIAH PEHIeHHs] MPOOJEMbl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTEHUH;
- JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;
- paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
- JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
- OLIEHUBATh IPUOOPETEHHBIN OIBIT;
- croco0cTBOBaTh (POPMUPOBAHMIO M TPOSIBICHUIO IIUPOKON JpYIMLUU B Pa3HBIX 00IACTAX
3HaHUi, NOCTOSHHO MOBBIIIATh CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHbIN YPOBEHbD;

Ymenus camokoutpoJsi (MP.06) — (OK 03, OK 04, OK 06), npunsatus ce0st u Apyrux Kak
YaCTH PETyJIATUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUIL:
- JaBaTh OILIEHKY HOBBIM CHUTYallusIM, BHOCHUTb KOPPEKTUBBI B JE€STEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISM;
- BJIa/IETh HaBBIKAMHU IO3HABATEJIbHON pediekcuu Kak OCO3HAHUS COBEpUIAeMbIX JIEHCTBUN U
MBICIMTENIBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM, MCIOJIb30BaTh NMPUEMbI pedieKCUn A
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEIICHUS;
- OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHUKEHHUIO;
- MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

YMmenusi copmecTHoii aesitebHocTH (MP.07) — (OK 04, OK 06):
- MOHUMAaTh W HCIHOJB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBUAYaJIbHON paboThl NpHU
peleHrH ONOIOTHYEcKO Mpo0IeMbl, 000CHOBBIBAaTh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIIOBBIX (HOpM
B3aMMOJICHCTBUS NPU peLICHUH yueOHOM 3a/1auH;
- BBIOMpPATh TEMATHKYy M METOAbl COBMECTHBIX JEHCTBHM C Y4eTOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH KaK/10T0 YjieHa KOJUIEKTHBA;
- IIPUHUMATD 1IEJIM COBMECTHOW AEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS
10 €€ JOCTH)KEHMIO: COCTABIIATh IJIAH JEUCTBUM, paCIPENesATh POJIU C YIETOM MHEHHM YYaCTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU paboOTHI;



- OLICHMBATh KaueCTBO CBOETO BKJIa/a M KaXKIOr0 YYacTHHKA KOMAaHJbl B OOIIMI pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;
- IpeayiaraTb HOBBIE IPOEKThI, OLICHMBAaTh HJEU C TMO3ULUUU HOBU3HBL, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;
- OCYUIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B PA3JIMUHBIX CUTYalMSX, IPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

IIpenmeTHble pe3yJabTaThl OCBOCHHs 0a30BOT0 Kypca «buoiorus»:

[TP1) chopMUpPOBaHHOCTH 3HAHMHA O MeCTE W POJIM OHOJOTMH B CHCTEME HAyYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUsS, O BKJIAAE POCCUUCKHX M 3apyOekKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
Ouosioruy, PyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa JUls PEeLIeHUs KU3HEHHBIX 3a/1a4;

[1P2) ymeHue pacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB M TIOHSTHIA: >KU3HB,
KJIeTKa, OpraHusM, Merabonu3Mm (OOMEH BeLIeCTB M IPEBpALIEHHE SHEpruM), TIOMeocTa3’
(camoperymsanusi), ypoBHEBasi OpraHu3alus >KUBBIX CHUCTEM, CaMOBOCHPOM3BEACHUE (PETpOaYKIIHS),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHE;

I1P3) yMeHue uznaratb OHOJIOTMYECKUE TEOpUU (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHAs,
LEHTpaJbHas A0rMa MOJEKyIsipHOU Ouomnorun), 3akousl (I'. Mennens, T. Moprana, H.W. BaBunosa) u
yueHus (0 HEHTpax MHOTrooOpa3us W TNPOUCXOXKICHHS KyIbTypHbIX pacteHwii H.M. Basumiosa),
OIIPEAEIIATh T'PAHULIBI UX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

[1P4) ymeHue BIaJeTh METOJIAMH HAYYHOTO IMO3HAHMS B OMOJIOTHH: HAOIIOICHHE U OTIHCAHHE
KHBBIX CHUCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3alus U MpoBeJeHne OMOJIOrMUECKOro IKCIepUMEHTA,
BBIIBIDKEHUE TMIIOTE3bI, BBIIBICHUE 3aBUCUMOCTH MEX]Y HCCIEAYEMbIMHU BEJIMYUHAMH, OOBSICHEHUE
IIOJIyYEHHBIX PE3YJIbTAaTOB, MCIOIb30BAaHHBIX HAYYHBIX IIOHATHUN, TEOPUH U 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIbl HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIBTATOB;

I1P5) yMmeHue BbLAEIATH CYLIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U HYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
MpeBpalieHusi PHEPTUHM B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIJIOJOTBOPEHMS, Pa3MHOXKEHHS, HWHAMBUIYAJIBHOTO pPAa3BUTHUSA
opraHu3ma (OHTOTEHE3);

[1P6) ymeHue NMpUMEHATh MOJY4YEHHBIE 3HAHUS IS OOBACHEHHUs OMOJIOIMYECKHX MPOLIECCOB
U SIBJICHUU, NIl MPUHATHS MPAKTUUYECKUX PELIEHUH B MOBCEJHEBHOW KM3HU C LI€JbI0 O0eCredeHus
0€30IaCHOCTH CBOETO 370pPOBbsl M 3/I0POBbsSI OKPY)KAIOLIUX JII0JIel, COOMI0/IEHHsI HOPM TPaMOTHOTO
MOBE/ICHUS B OKpY)Kalollled MNpUPOAHON cpele, INOHMMaHHE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTH)KEHUM COBPEMEHHOM OMOJI0rHH M OMOTEXHOJIOTHH I palliOHAIBHOTO MPUPOIOTIOJIB30BAHMS;

[1P7) yMeHue pemiaTh 3JE€MEHTAPHBIE TEHETHYECKHE 3aJaud Ha MOHO- W JUTHOPUIIHOE
CKpELIMBaHNE, CLEIUIEHHOE Haclel0BaHHEe, COCTABIATh CXEMbl MOHOTMOPHUIHOIO CKPEUIMBAHUS IS
MIpEACKa3aHUs HACJIEI0BAHUS IPU3HAKOB Y OPTraHU3MOB;

[1P8) yMmeHue BBINOIHATH JJAOOPATOPHBIE U MPAKTHUECKUE PadOThl, COOMOAATH MpaBUiia MpH
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

[TP9) yMeHue KPUTHUYECKH OLIEHUBATh M MHTEPIPETHPOBATH MH(POPMAIHIO OUOIOTHYECKOTO
coJiepKaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBAa MAacCOBOM
uH(pOpMalUY, HAyYHO-TIONYJISIpHbIE MaTepUabl), STUYECKUE aCTIEKThl COBPEMEHHBIX MCCIIEIOBaHUN B
OMOJI0THH, METUIIHE, OMOTEXHOJIOTUH;

[1P10) ymeHnue co3naBaTh COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOIIeHHs, 00001as
OMOJIOTMYECKYI0 HH(OpPMALMIO U3 HECKOJIbKUX MCTOYHHMKOB, TPAMOTHO HCIIOJIb30BATh MOHSATUIHHBIN
anmapar OMOJIOTHH;

[1P11) chopMuUpOBaHHOCTh 3HAHMI O MECTE W POJIM OMOJOTMHM B CUCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa U
HAay4YHOTO MHUPOBO33PEHHUS, O BKIJIAJE POCCUHUCKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, PyHKIIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa [l PEeLIeHNs KU3HEHHBIX 3a/1a4;

[1P12) ymeHue packpblBaTh cOJEpX aHHEe OHOJIOrMYECKUX TEPMHUHOB U TOHSATHI: BUJ,
MOMYJISALUSA, TeHO(OHA, IBOJIOLUS, ABWXKYIIME CUIbl ((aKTOpbl) 3BONIONMH, MPUCHOCOOIEHHOCTH
OpPraHu3MoOB, BUI000pa30BaHUE, HKOJOTHUECKUE (DAKTOPBI, IKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTHI,



PEeIYLEeHTHI, IIENU MTUTAaHUs, YKOJIOTHYECKas MUpaMuia, OnoreoreHos, ouocdepa;

[1P13) ymenue wusznaratb Ouonoruueckue Teopun (dBomonuoHHas teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHsI 3BOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsliieBoro cxoacrsa K.M. bapa,
4yepe0oBaHMs TVIABHBIX HampaslieHu# u myrteid sBomoru A.H. CeBeprioBa, yuenust o 6uochepe B.U.
Bepnazackoro), onpeaensTh rpaHULlbl UX IPUMEHUMOCTHU K )KMBBIM CUCTEMaM;

[1P14) ymeHue BIageTh METOJJaMH HAYYHOTO IMO3HAHMS B OMOJIOTHH: HAOIIOICHHE U OTIHCAHHE
KMBBIX CHUCTEM, ITPOLIECCOB U SBJIEHUN, OpraHu3alys U MpoBeAeHNEe OMOJOrHYECKOro IKCIEePUMEHTA,
BBIIBIDKEHUE TMIIOTE3bI, BBIABICHUE 3aBUCUMOCTH MEX]y MCCIEAYEMBIMHM BEJIMYMHAMH, OOBSICHEHHE
IIOJyYEHHBIX PE3y/bTaTOB, UCIOJIb30BAHHBIX HAYUYHbBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh
BBIBOJIbI HA OCHOBAHUH NOJyYEHHBIX PE3YyJIbTATOB;

[1P15) ymeHue BBIIENATh CYIIECTBEHHbIC NPU3HAKU CTPOEHHUS OMOJIOTMYECKHUX OOBEKTOB:
BUJIOB, TOMNYJALUN, NPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOI€OLIEHO30B U SKOCHCTEM,
0COOEHHOCTH MPOLECCOB: HACIEACTBEHHON N3MEHUUBOCTH, €CTECTBEHHOI0 0T00pa, BUJ000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTaHMU3MOB, JCHUCTBHUS HKOJOTHUYECKUX (PAKTOPOB HA OPTraHU3MBI, IMEpeHoca
BEIIECTB U IOTOKA SHEPIMHM B 3KOCHUCTEMAX, AHTPOIOICHHBIX H3MEHEHMH B 3KOCHUCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Ouocdepe;

[1P16) ymeHue NpuUMeHATh NOJYYEHHbIE 3HAHUS ISl OOBACHEHUs OMOJIOIMUYECKUX MPOLECCOB
U SIBJICHUMH, NIl MPUHATHUS MPAKTUUYECKUX PELIEHUM B MOBCEJHEBHOM KU3HU C LIEJbI0 O0eCredeHus
0€30IIaCHOCTH CBOETO 37I0POBbsl M 3/10POBbsSI OKPY)KAIOLIUX JII0JIeH, COONI0IEHUs] HOPM TPaMOTHOTO
MOBEJCHUSI B OKPY)KAIOWIEH NPUPOAHON cpeae, MOHMMaHWE HEOOXOAUMOCTH HCIOJIb30BaHUS
JOCTHKEHUHM COBPEMEHHOM OMOJI0rUH 11 pPallMOHAIIBHOTO IPUPOIOIIOIB30BaAHUS;

[1P17) ymeHue pemarp 31€MEHTapHbIE OMOJIOTMYECKHE 3a/1a4M, COCTABIATH CXEMbI IIEpeHoca
BEIIECTB M SHEPIMU B SKOCUCTEMaxX (LieNH MUTaHus);

[1P18) ymeHue BBINONHATH J1AOOPAaTOPHBIE U MPAKTHYECKUE PAOOTHI, COOIOIATh MPaBUIIa TIPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

[1P19) ymeHne KpUTHUYECKH OLIEHUBATh M MHTEPIPETHPOBATH WH(GOPMAIHIO OHOIIOTHIECKOTO
COJIep KaHus, BKIIOYAOLIYIO [1CEBAOHAYYHbIE 3HAHUS U3 PA3IMYHbIX MCTOYHUKOB (CPECTBA MAaCCOBOM
nH(pOpMallMK, Hay4YyHO-TIONYJSPHbIE MaTepuaibl), paccMaTpuBaTh TIJI00AJIbHBIE SKOJIOTHMYECKHE
poOJIEMBI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

[TP20) ymeHue co3naBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIEHHUs, 00001mas
OMOJIOTNYECKYI0 MH(POPMALIMIO U3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO MCIIOJIB30BaTh MOHITUHHBIN
anmapat OUOJIOTHH.

OO0ue koMneTeHuuu, (GopMuUpyeMble y o0ydarolmuxcs B MPOLecce OCBOCHMS TUCHUIUIMHBI
«buonorusn»:

OK 01 Bsibupars crmocoObl pemlieHds 3agad  Npo(ecCHOHAIBHOW  JIeSTETbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHBIM KOHTEKCTAM

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CpEICTBAa IIOMCKA, aHalM3a W HHTEpHpEeTalu
nHpopmanuy, ¥ UHGOPMAIMOHHBIE TEXHOJIOTUM JUIsl BBINOJHEHUS 3a1ad MHpo¢ecCHOHaIbHOU
NeSITeIbHOCTH

OK 03. IlmanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECcCCHOHAIbHOE W JIMYHOCTHOE
pa3BUTHE, IPEANPUHUMATENBCKYIO 1€ATEIbHOCTh B MpodeccuoHaIbHON chepe, UCTIOIb30BaTh 3HAHUS
10 MPaBOBOM U (PMHAHCOBOW TPAMOTHOCTH B PA3JIMUHbIX KU3HEHHBIX CUTYalIUsIX.

OK 04. 3ddexTrBHO B3auMOACHCTBOBATH U PabOTaTh B KOJUICKTUBE U KOMAaH/Ie

OK 05. OcyniecTBisaTh yCTHYIO M MHCBbMEHHYK0 KOMMYHHKAIMIO Ha TOCYJApPCTBEHHOM S3BIKE
Poccuiickoit @enepanuu ¢ yaeToM 0COOEHHOCTEN COLMABHOTO U KYJIbTYPHOI'O KOHTEKCTA

OK 06. IIposBisATE Ipa’kJaHCKO-NTATPUOTHYECKYI0 MO3ULHNIO, JEMOHCTPUPOBATh OCO3HAHHOE
IIOBE/ICHUE Ha OCHOBE TPAaJULMOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM UHUCIIE
C Y4€TOM IrapMOHHU3ALUU MEKHAIIMOHATBHBIX U MEKPETUTUO3HBIX OTHOIIEHUH, TPUMEHSATh CTaHIapPThI
AHTUKOPPYILMOHHOIO NIOBEIEHUS

OK 07. CoznelicTBOBAaTh COXPAaHEHHIO OKPYKAIOLIEH Cpefibl, pecypcocOepekeHHI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KJIMMaTa, MPUHIMIIBI OepeXIMBOTO MPOU3BOJICTBA, IPPEKTUBHO AEHCTBOBATh B
Ype3BbIUANHBIX CUTYAIHIX.



2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON JUCIHATLIMHBI

2.1. O0beM JUCHUILIMHBI H BH/bI Y4eOHOH padoThl

Bup yueOHoii paboTnbl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72
B T.Y.
OcHoBHOE coep:KaHue 12
BT. 4..
TEOPETUIECKOE 00yueHUE 40
B T.4. MPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE COACPIKAHUE 2
MPAKTUYECKHE 3aHITHS 22
B T.4. IPO(hEeCCHOHATLHO-OPUEHTUPOBAHHOE COICPIKAHHE 10
1ab0OpaTOpPHBIE 3aHITHS 2
B T.4. MPO(eCCUOHATBLHO-OPUEHTUPOBAHHOE COJICPKAHUE 2
KourpoabsHnas padora 6
IIpome:kyTouHas arrecTanus (3a4er) 2




2.2. TemaTu4eCKMH IJIAH U COACPKAHUE TUCIHUTIIUHBI

Kon Kon
Conep:xanue yuedOHOro MaTepuasia (0CHOBHOE U MPO(ecCHOHAIBHO- 00pa30BaTeJbLHOIO dopmupyembIxX
HanmenoBanue . O0bem .
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M MPAKTHYECKHE 3aHATHS, IPUKJIATHON pesyJabTaTa KOMITETEeH LM
pa3/iesioB M TeM MOY:Tb (IIpH HaTIHI) 4acoB
o1r'oC COO @I'OC CIIO
1 2 3 4 5
Pa3neu 1. Buosorusi kak Hayka 24
Tema 1.1. OcHoBHOE co/iep:KaHue JIP 01, JIP 03, JIP OK-01
buojorus kak Teoperuueckoe odyuenue: bronorus kak Hayka. CBsI3b GHONOTHH C OOIIECTBEHHBIMHE,| 2 05, JIP 06, JIP 07, OK - 02
Hayka. O0uiast TEXHUYECKUMH U JPYTUMHU €CTECTBEHHBIMH HayKaMH, GUIOCOpUEH, STUKON, ICTETHKOM JIP 08, MP 01, OK - 04
XapaKTepUCTHKA u npaBoM. Pone Ononornu B pOpMHUPOBaHUHM COBPEMEHHOW HAYYHOW KapTHHBI MHpA. MP 02, MP 03,
JKM3HH Cucrema OMONOTHUYECKUX HAYK. IIP1 — TIPS
Metoapl TO3HAHUS JKUBOW TpUpOAbl (HAOIIOAEHWE, SKCIEPUMEHT, OIMCAHHE,
U3MepeHue, Kiaccudukanus, MoI€IMPOBAHUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).
IIpakTnyeckas padora N 1. "Mcnonp3oBaHue pa3iauYHBIX METOAOB IPHU H3Yy4YEHUU 2
Ouonornueckux o0bEKTOB".
Tema 1.2. OcHoBHOE coep:kaHue 2 JIP 01, JIP 03, JIP OK - 01
Kusble cucrembl 1 | Teopernueckoe o0yuenme: JKupble cucteMbl (OMOCHCTEMBI) KaK MpeIMeT U3Yy4eHUs 2 05, JIP 06, JIP 07, OK - 02
HUX OpraHu3anus. ouonorun. OTIMYME >KUBBIX CHCTEM OT HeopraHudeckoil mpuponsl. CBoicTBa JIP 08, MP 01, OK - 04
OMoCcHCTeEM U UX pa3zHOOOpasue. YPOBHH OpPTaHM3aAIlMd OMOCHCTEM: MOJEKYISIPHBIMN, MP 02, MP 03,
KJICTOYHBIM, TKaHEBbIM, OpPraHU3MEHHbIH, MOMYJISIMOHHO-BUIOBOM, 3KOCHUCTEMHBIN IIP1 — IIP7
(ObuoreonieHoTHYECKUIT ), OHOChHEPHBIH.
Tema 1.3. | OcHOBHOE coiepKkaHue 6 JIP 01, JIP 03, JIP OK - 01
Xumuveckuii Teopernueckoe o0yyeHue: XUMHUECKUNH COCTaB KJIETKU. XUMHUYECKUE IJIEMEHTHI: 2 05, JIP 06, JIP 07, OK - 02

CoOCTaB MU CTpo€HUE
KJICTKHU.

MaKpOd3JIEMEHTHI, MUKPOdJIEMEHThI. Boia n MuHepanbHbie BemecTBa. OYHKIIMH BOIBI
Y MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loamepikanre 0CMOTHYECKOTO Oaanca.

benku. CoctaB M cTpoeHHE O€lKOB. AMHUHOKHCIOTBI - MOHOMEPHI OEIKOB.
He3amenuMble M 3aMEHUMBIE AMUHOKHUCIOTHL. AMHUHOKHCIOTHBIA COCTaB. YPOBHH
CTPYKTYphI OETIKOBOM MOJIEKYIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OeNKOB. bruonorndyeckue GyHKIHM OEITKOB.
depMeHTHI - Ouonoruueckue karanuzatopel. CTpoeHue GepMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas crenuduaHoctb. Kodepmentsl. Butamunbl. Otimuns (GepMeHTOB OT
HEOPTaHMYECKUX KaTAIN3aTOPOB.

JIP 08, MP 01,

MP 02, MP 03,
MP 05, MP 07
TIP7 — TIP10




Teopernueckoe o0y4yeHue: VYTIeBOAbI: MOHOcCaxapuibl (TJIIOKO3a, pubo3a u
ne3okcupu0o03a), aucaxapuibl (caxaposa, JIakTo3a) W ToJucaxapuabl (Kpaxmad,
TJIMKOTEH, LEeJITI0103a). bruonornyeckue GyHKIUU YTIEBO/IOB.

Jlunuaer: Tpuraunepuabl, Gocdomunuasl, crepouasl. I'uapodunbHO-TUAPODHOOHBIE
cBoiicTBa. buomormueckue ¢yHkumu nunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M
JUNHUI0B KaK HICTOYHUKOB SHEPTHH.

Hyxneunnossie kucnors: JHK u PHK. Hykieoruael - MOHOMEpBI HYKIEHHOBBIX
kucioT. Ctpoenue u Gpynkiuu JTHK. Ctpoenne u ¢pynkiuu PHK. Buast PHK. AT®:
CTpoeHue U (HyHKIIHU.

JladopaTopuasi padora N 1. "M3ydeHrne KaTaIUTUYCCKOW AKTHBHOCTH (DEPMECHTOB
(Ha mpuMepe aMHIIa3bl WK KaTayiasbl)''.

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.
Iuronorus —
HAYKa 0 KJIeTKe.

OcHoBHOE€ CoacCpKaHuEC

Teopernueckoe oOydenme: Llutonorus - Hayka o kierke. Knerounas teopus -
npUMep B3aUMOJCHCTBUS HIeH M (AaKTOB B HAyYHOM IO3HAHUH. MeETOIbl M3YdeHUS
KJIETKH.

Knerka kak wnenoctHas »xuBasg cuctema. OOliue NpU3HAKU KIETOK: 3aMKHYTas
HapyxHas MeMOpaHa, mojnekyisl JIHK kak renetuueckuil anmapar, CUCTEMa CHHTE3a
Oenka.

Tunbel kIeTok: syKapHOTHUecKass M mpokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuueckoil  kierku.  Knerounas  crenka — Oakrepuil.  CtpoeHue
9YKapHOTHUECKOH KIeTKH. OCHOBHBIE OTIMYMS PAaCTUTENIBbHOM, )KUBOTHON U TpHOHON
KJIETKH.

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK - KJIETOYHAsl CTEHKA, INIMKOKAIHUKC, UX (DYHKIIMH.
[InazmaTnueckast MeMOpaHa, ee cBoiicTBa U ¢yHkuuu. [{uromnnasma u ee opraHoUIbI.
OnnomemOpannble opraHouasl kietku: OIIC, ammapar ['onbmku, JHU30COMBI.
[TonyaBTOHOMHBIE OpPraHOUAbl KJIETKH: MHUTOXOHApHUH, MiacTuisl. Ilpoucxoxnenue
MUTOXOHAPUM ¥ mactun. Buabl tuactun. HememOpaHHBIE OpraHoOHMIbI KIIETKH:
puUOOCOMBI, KJIETOUHBIM UEHTpP, LEHTPHUOIN, PECHUYKH, KIyTuku. DyHKuun
OpPraHoOuOB KJIETKU. BkitoueHus.

SAnpo - perynsatopHblii 1eHTp KieTku. CTpoeHue sapa: saepHas o000JIouKa,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XpPOMOCOMBI.

TpaHcnopT BelIecTB B KIIETKE.

JlabopaTopnasi padora N 2. "M3yueHue cTpoeHMs KJIETOK PAaCTEHMM, )KUBOTHBIX U
OakTepui 10T MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTax 1 Ux omnrcanue".

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 coepkaHue

JIP 01, JIP 03, JIP

OK-01




KuzHeneareabHOCT
b KJIETKH

Teopernueckoe o0ydenme: OOMEH BENIECTB, WM META0OTU3M. ACCUMUIISIUS
(TutacTuueckuii OOMEH) M JUCCUMUJIIALINS (PHEPTETHYECKU OOMEH) - JIB€ CTOPOHBI
enuHoro mporecca MetabonuszMa. Poilb 3aKOHOB COXpaHEHHs BEIIECTB M DHEPTUU B
MMOHUMaHUK MeTaboI13Ma.

Tunsl oOMeHa BeriecTB: aBTOTpodHBIN U rereporpodHbIi. Ponb hepmMeHTOB B 0OMeHE
BEIIECTB U MIPEBPAILLEHUHU SHEPTUU B KIIETKE.

dorocunte3. CeroBas u TemHOBas (as3wl (oTtocuHTe3a. Peaknuu ¢doTocuHTE3A.
DddexktuBHOCTH (PoTOCHHTE3a. 3HadeHHUEe (OTOCHHTE3a JJIA JKU3HH Ha 3emile.
Bnusaue ycmoBuit  cpenmbl Ha  (OTOCHHTE3 H  CIOCOOBI  TIOBBINICHHS  €T0
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XeMOCHHTE3UPYIONIHE OaKTepru. 3HAaYCHNE XeMOCUHTE3a IS KU3HU Ha
3emuie.

05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P16 — I1P20

OK -02
OK - 04

JlabopaTopuasi pa6ora N 3. "HaOmoneHnne MuUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpoIpenaparax".

Tema 1.6.
PazMHoxkxeHHe "
UHAUBUIYAJIbHOE
pa3BuTHe
OpPraHU3MoOB.

OcHoBHOE CoAECpKaAaHUEC

Teoperuueckoe oOydeHue: KIeTOUHBIM UMK, WU KU3HCHHBIA LMK KIETKH.
Wutepdaza u mutos. Ilpoueccsl, mporekatomue B uHTEpdasze. Pernmukanus - peakuus
marpuyHoro cunre3a JJHK. Ctpoenue xpomocom. XpoMOCOMHBII HAOOP - KApUOTHII.
JIMTIIONAHBIN ¥ TaluIOuAHBIA XpOMOCOMHBIE Habopbl. XpomaTuabl. [{utonornueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUYAJIBHOIO PA3BUTHS OPraHU3MOB.

Henenune kinetku - Muro3. Cragum mutosa. lIpomeccsl, mpoucxonsiue Ha pa3HbIX
CTagusIX MUTO3a. BHOJIOrHYecKuil CMBICI MUTO3A.

[Tporpammupyemast rudesb KJIETKH - alloNTO3.

@opMbl  pa3MHOXKEHHSI OpraHu3MoB: Oecrosioe U mojoBoe. Buabl Oecnosoro
Pa3MHOMKEHHUs: JCJIICHWE HaABOE, IIOYKOBAHME OJHO- M  MHOIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTHBHOE pa3MHOKeHue. CcKyccTBeHHOE KIIOHMpPOBaHUE
OpraHU3MOB, €T0 3HAYCHUE IS CEICKLIHH.

[TonoBoe pa3zMHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cranuu meiiosa. IIponeccsl, npoucxondime Ha cTaauax meiosa. IloBenenue
XpoMocoM B Mero3e. KpoccuHrosep. bronorndecknii CMbICH M 3HAaYEHHE Me03a.

JlabopaTopHasi padora N 4. "l3yueHue CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpoImpenaparax'.

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

OK-01
OK -02
OK - 04

Pa3nes 2. HaciiencTBeHHOCTh M MN3MEHYMBOCTH OPraHU3MOB

Tema 2.1.
HacaencrBeHHOCTD
M M3MEHYUBOCThH

OcHoOBHOe coep:kaHue

Teopernueckoe oOydenue: Ilpenmer u 3agaum reHetuku. Hctopus pa3BUTHS
reHeTuku. Poip OUTOJIOTUN U 3M6pI/IOJIOFI/II/I B CTAHOBJICHHUU TICHETUKHU. BKJIaII

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

OK-01
OK - 02
OK - 04




OpraHusmMoB

POCCHICKMX M 3apyOeXHBIX YYEHBIX B pPa3BUTHE T'E€HETUKU. METOIbl TEHETHKH
(ruOpuosIOrn4ecKuii, IUTOreHETUYECKUH, MOJIEKYJIIpHO-TeHeTHuYeckuil). OCHOBHbBIE
reHETUYECKUEe TMOHATUSA. ['eHeTnyeckas CHMBOJIMKA, HCIOJb3yeMas B CXeMax
CKpEIIMBaHUIA.

3aKOHOMEPHOCTH  HAcJIEJJOBAaHMs IPU3HAKOB, YycTaHOBIeHHble [. MeHnaenem.
MoHorubpuaHoe ckpelrBaHue. 3aKoH eJMHO00pa3us rHOpUI0B IEPBOrO MOKOJIEHHUS.
[IpaBmwiio noMuUHMpOBaHMS. 3aKOH pacLIEIUIEHWs HIpHU3HAKoB. ['MmoTe3a 4YMCTOTHI
ramet. [loHOE U HEMoIHOE TOMUHHUPOBAHUE.

JurnbpugHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOIO HAcjeJ0BaHUs IPU3HAKOB.
[{uToreHeTuyeckue OCHOBBI ~ JUTMOPUIHOIO  CKpEIMBaHUS.  AHAIU3UpYOIIEe
ckpemrBanue. Vcnonp30BaHue aHAIM3UPYIOLIETO CKPEIIMBAHUSA JUISl ONpEAEICHUS
TeHOTHUIIA 0COOU.

CuennieHHoe HacinenoBaHue npusHakoB. Pabora T. Moprana mno cuenjieHHOMY
HaclleZIoBaHHIO reHoB. HapylieHne clerieHns TeHOB B pe3ysibTaTe KPOCCUHIOBEpA.
XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuuecKrue KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpejeieHue Imoja. AyTOCOMBI U IOJIOBBIE
XpoMocoMbl. ['omorameTHsle U rereporamMeTrHble opraHusMmbl. HacnenoBanue
IIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

MP 02, MP 03,
MP 05, MP 07
I1P16 —I1P20

JlabopaTtopnas padora N 5. "M3yuenne MoaudukanimoHHON HM3MEHYMBOCTH,
MOCTPOCHHE BapHAIIMOHHOTO Psifia U BapHAIIMOHHOM KpUBOM'".

Tema 2.2.
Ceaexkuus
OPraHHu3MOB.
OcHoBbBI
OMOTEXHOJIOTHH.

OcHoBHOE CoAECpKaHUEC

Teopernueckoe odyuenune: Cenekius Kak Hayka U Iporecc. 3apoKIeHUE CEIeKIUU
u jaoMmectukanua. Yuenue H.M. BaBuimoBa o0 1UeHTpax MNpPOUCXOXKACHUA U
MHOT000pa3usi KYJIbTYpPHBIX pacTeHuil. LIeHTpbl TPOUCXOXKICHUS JTOMAITHUX
XKUBOTHBIX. COpT, MOpO/ia, MITAMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli UM HMHIMBUIYaIbHBIH OTOOPHI B
CeJIeKIIMA pPACTeHHl U KUBOTHBIX. OIlleHKa 3KcTepbepa. binu3kopoacTBeHHOE
ckpemuBanue - WHOpwamHr. Yumcrtas nuHug. CKpelmMBaHWE YHUCTBIX JIMHUMN.
Ierepo3uc, wiu rubpuanas cuiaa. HepoacTBEHHOE CKpelIMBaHUE - ayTOPUIUHT.
OtnanenHas rubpuan3anus U ee ycnexu. VICKycCTBEHHBIN MyTareHes3 W MOJydeHHe
MOJUILIOUAO0B. JIOCTHKEHUS CEJIEKLIUHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPraHU3MOB.
buotexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs MHXKEHEpHUs. DTamnbl CO3JAHUS
pexomOunantHOW JIHK w TpaHcreHHbIXx opraHu3moB. KieTouHas WHXEHEpHs.
Knerounsle KynbTypbl. MUKpPOKJIOHAJIBHOE pa3MHOXKEHUE pacTeHui. KiioHnpoBaHue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHE U
studeckue nmpobaemel. MO - reHeTnyeckn MO DUIIMPOBAHHBIC OPTaHU3MBI.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
I1P10 —TIP 14

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




Pasgea 3. DBoaronusa

18

Tema 3.1.
IBOJTIOLMOHHAA
onoJiorus

OcHoBHoOe coJepkaHue

Teopernueckoe oOydenme: [IpeAnoCHUIKM BO3HUKHOBEHUS 3BOJIOIMOHHON
TEOpUU. DBOJIIOLIMOHHAS TEOpUsS U €€ MECTO B Ouoyiorud. BinusHue 3BOMIOLMOHHON
TEOPUU Ha Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa  2Botouuu.  [laneoHTonormueckue:  MOCIEI0BATEIbHOCTh
II0OABJICHHUS BHUJAOB B HAJICOHTOJIOTHUECKOU JICTOIIUCH, TMICPCXOAHBIC q)OprI.
buoreorpaduueckue: cxoacTBo U paznuyue payH u Gprop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA U Pa3M4usi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENHHO-aHATOMHYECKHUE: TOMOJIOTMYHBIC, aHAJIOTUYHBIE,
pyIUMEHTapHblE OpraHbl, aTaBU3Mbl. MOJEKyISIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX TyTeH Yy Bcex
OpraHU3MOB.

OpomtormonHas  teopuss Y.  JapBuna. IIpeanocbulki  BO3HUKHOBEHHS
napBuHM3Ma. JIBWKyIiMe CHIIbl SBONIONMM BuUIoB 1o [lapBuHy (u30bITOYHOE
pa3MHOXXEHHE TPU OrPAaHMYEHHOCTH PECypCOB, HEONpeeNieHHAsT W3MEHYUBOCTbD,
0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerudeckas teopus sBonorun (CTD) u ee oOCHOBHBIE TTOJIOKEHUS.

JlabopaTopnas pa6ora N 6. "CpaBHeHue BUI0B 110 MOPPOIOTHIECKOMY KPUTEPHUIO".

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

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

Teopernueckoe o0yyenune: Mukpossosronus. [lomymsinus kak elMHALA BUJA U
IBOJIIOLUH.

JBmwxynme cuibl ((GakTophbl) 3BONIONMM BUIOB B Npupoae. MyTalnOHHBIH
mpouecc 1 KOMOMHAaTUBHAS U3MEHUYMBOCTh. [lomynsirioHHbIe BOJIHBI U Apeii¢ T'eHOoB.
W3omsmus 1 Murpanus.

EcrectBeHHblii oTOOp - Hampasistomui — Qaktop sBomonuu.  Dopmbl
€CTECTBEHHOI'0 0TOOpA.

[Tprcnioco0NeHHOCT, OpraHU3MOB Kak pe3yabTaT HsBoiouuu. [Ipumepst
MPUCTIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl M HAHOAIANTALINY.

Bun u  BugmoobOpazoBanme. Kpurepunm  Buma.  OcHoBHbIE  (HDOPMBI
BU1000pa30BaHusl: reorpaduueckoe, IKOJI0rHIECKOE.

MakposBomorusi.  PopMmbel  3BoSOLMU:  (UIETHYECKas, JIUBEPreHTHas,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTruMocTh 3BOTIOIHH.

IIpoucxoxxaeHne OT  HeCHELMAIM3UPOBAHHBIX  MpenkoB. IIporpeccupyromas
crenyanu3anysa. AganTuBHas pajuanus.

JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
P10 — IIP 14

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

JladopaTopuasi pa6ora N 7. "Onucanue mNpUCTIOCOOJICHHOCTH OpraHU3Ma H €€
OTHOCHUTEJIBHOI'O Xapakrepa'.




Tema 3.2.
Bo3HHKHOBeHHE U
pa3BHUTHE KU3HH HA
3emuite

OcHoBHOe coJepkaHue

10

Teopernueckoe o0yuenue: JloHaydHble TIPEICTABICHUS O 3aPOXKICHUU >KU3HHU.
Hayunble rumore3sl BO3HMKHOBEHHS >KU3HM Ha 3emie: aOuoreHe3 M MaHCIEpMHUS.
XuMuyeckass 3BOJIONUSA. AOWOTEHHBI CHUHTE3 OpPraHM4YecKUX BEIIECTB U3
HEOPraHUYECKNX. OKCHEPUMEHTAIBHOE IOATBEPKIACHUE XHMHYECKOM SBOJIOLIMH.
HavaneHbie 3Tanbel Ononorudeckoi spoironun. ['unoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYP W BO3HHUKHOBEHHME HPOTOKJIETKU. [lepBble KIETKM U HX
sBomoLUs. DOPMUPOBAHNE OCHOBHBIX IPYIII dKUBBIX OPTAHU3MOB.

Pa3Butue xu3Hu Ha 3emuie mo spam u nepuonaMm. Kartapxeil. Apxeiickas u
npotepo3oickas 3psl. [laneo3oiickas spa u ee IepuoIbl: KEeMOPUHUCKU, OPIOBUKCKHIA,
CUJIYpUMCKHI, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickass 2pa ®W ee TMepUOAbl:  MaJCOTCHOBBIM,
AHTPONOTCHOBBI.

XapakTepucTuka KiauMaTa M T€OJIOTMYECKHX IpolueccoB. OCHOBHBIE 3Tarbl
SBOJIIOLUMA PACTUTEIBHOTO U JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHU H
XKUBOTHBIX. [osiBNIEHNeE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOTO MHpa Kak OTpakeHHe HIBOMOIUU. (OCHOBHBIE
CHUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

HEOI'CHOBBIH,

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

Teopernueckoe o0yyeHue: DBOJIONMS YeNOBEKa. AHTPOIOJIOTHS Kak HayKa.
PasButne mnpencTaBieHHMH O TPOUCXOXKAECHHUM 4YelloBeKa. MeTonpl HM3ydeHus
anTpornioreHe3a. CxoJacTBa M pa3iuyMsl 4YeloBeKa M KUBOTHBIX. CucCTeMaTHyecKoe
II0JIO’KEHUE YEIOBEKA.

JBwxymue cuibl (pakTopsl) aHTpornorenesa. HacineacrBeHHass ”3MEHUYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIecTBEHHBIN 00pa3 KHU3HM, M3TOTOBJIEHUE OPYAUU Tpyna,
MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaJUM W BETBU JBOJIIOLMH YEJIOBEKA: ABCTPAIONMUTEKH, UenoBek
ymenslid, YenoBek npsamoxoaanmi, YenoBek HeaHIepTanbCKui, UelIoBEeK pa3yMHBIN.
Haxopku uckomnaemMbIx OCTaTKOB, BpEMsI CYIIIECTBOBAHUs, 00JIaCTh paclpoCTpaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

Yenoseueckue pacsl. OCHOBHBIE OOJBIIINE pachkl: €BpoINeouHast (€Bpa3uiickas),
HEerpo-aBCcTpaJioniHas (PKBAaTOpUANbHASI), MOHTOJOUIHAS (Aa3MaTCKO-aMEepUKAHCKas).
UYepTbl MNPHUCTIIOCOOIIEHHOCTH TMPEACTABUTENEH UENIOBEUYECKUX pac K YCIOBUSAM
cyuiectBoBaHus. EnMHCTBO denoBedeckux pac. Kpuruka pacusma.

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

IIpakTyeckas padora N 2. "M3ydyeHue MCKONAaeMbIX OCTaTKOB pacTEHUN U
S>KHUBOTHEIX B KOJUIEKIHAX .

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




Pazjnen 4. OpranusMsbl U OKpy Kaomias cpeaa 12 OK-01
Tema 4.1. OcHOBHOE cojiep:KaHue 8 JIP 01, JIP 03, JIP OK -02
Opranu3msl 1 Teopernueckoe o0ydeHune: DKOJIOTHs Kak Hayka. 3aaud U pa3/ieiibl IKOJIOTHH. 2 05, JIP 06, JIP 07, OK -04
OKPY/KAKOIAS Meroabl  3KOJIOTMYECKUX  HCCIAEAOBAHMM.  DKOJIOTMYECKOE  MHUPOBO33PEHUE JIP 08, MP 01, OK - 06
cpena COBPEMEHHOT'0 YEJIOBEKA. MP 02, MP 03,
Cpenbl o0WTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, ITOYBEHHAs, MP 05, MP 07
BHYTPHOPTaHU3MEHHASI. P2 — IIP5
Okonoruyeckue  Qaxktopel. Knaccudukanus HIKOJIOTMYECKUX  (PaKTOPOB:
abnoTtnyeckre, OMOTUYECKHE U aHTpONOreHHbIe. [leiicTBre sKomorndeckux (pakTopon
Ha OPTaHU3MBI.
Teopernueckoe o0yudenue: AOuoTHYECKHE (AKTOPBI: CBET, TEMIIEPATypa, 2 JIP 01, JIP 03, JIP
BI@XHOCTh. @DotomepuoamsMm. IlpucrmocoOseHnss OpraHu3MoB K JCHCTBHUIO 05, JIP 06, JIP 07,
abnoTtnyeckux GaxTopoB. BHOIOrHUECKUE PUTMBI. JIP 08, MP 01,
buotnueckue ¢akrtopbl. Bunsl 6HOTHYECKUX B3aUMOAECHCTBUIA: KOHKYPEHLHS, MP 02, MP 03,
XHUITHAYECTBO, cUMOMO3 W ero ¢opmel. IlapasuTusm, Koomepamus, MyTYalId3M, MP 05, MP 07
KOMMEHCaJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCANIM3M, HEUTpaIu3M. P2 — TIPS
3HayeHne OWOTHYECKHX B3aMMOJCHUCTBUMA JJIi CYIIECTBOBAaHUS OpPTaHM3MOB B
MIPUPOJHBIX COOOIIECTBAX.
OKOJIOTUYECKHE  XapaKTepUCTUKH  momyasuud. OCHOBHBIE  IOKa3aTenu
NOMYJSAUN: YHUCICHHOCTh, IUIOTHOCTb, POXAAE€MOCTb, CMEpPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuKa YUCICHHOCTH TOMYJISIIIUH U €€ PETYJISIIHSL.
JlaGopatopuas padora N 8. "Mopdosornueckne 0COOEHHOCTH pacTeHUI U3 pa3HbIX 2
MecT oOuTaHus".
IIpakTnueckas padora N 3. "l[logcuer MIOTHOCTH NOMYNALMHA pa3HBIX BUOB 2
pacTeHuii".
Tema 4.2. OcHoBHOE coep:KaHue JIP 01, JIP 03, JIP OK-01
CoodmecrBa u Teoperuueckoe o0yuenme: CooOmecTBO OpraHu3MoB - OuoreH03. CTPYKTYpbI 2 05, JIP 06, JIP 07, OK - 02
IKOJIOTHYECKHE OWOLIEHO3a:  BUJOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (nmieBas). Bupl- JIP 08, MP 01, OK-04
CHCTEMBbI JTOMMHAHTEI. CBSA3U B OMOIIEHO3E. MP 02, MP 03, OK - 06
DOxonorudyeckue cucrembl (3kocucteMbl). [lonsitue 00 dKocuctemMe U MP 05, MP 07
ouoreoreHo3e. DyHKIMOHANBHBIE  KOMIIOHEHTBHI  3KOCHCTEMBI:  MPOAYLIEHTHI, I1P2 — I1P5

KOHCYMEHTBI, peayleHThl. KpyroBopoT BeIIeCTB M MOTOK JSHEPTUU B IKOCHUCTEME.
Tpoduueckue (rmuimeBpie) ypoBHU 3KOCUCTeMBI. [lumeBbie nenu u cetu. OCHOBHBIC
MOKa3aTean »dKOCHUCTEMBI: Ouomacca, TMPOMYKIHUSA. DKOJOTHYECKUE MHPAMUJIbL:
MPOAYKIIMKM, YHUCICHHOCTH, Ouomacchl. CBOWCTBA JKOCUCTEM: YCTOMYHUBOCTB,
camoperynsuus, passutue. Cykieccus.




[Ipupoansle 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOMHOIO MM
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOTNIOTEHHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO0o3KOCHCTEMBI.
buonornyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

TeopeTnueckoe odyuenue: bruopasnoodpasue Kak GaKTop yCTOHIUMBOCTH IKOCHCTEM. 2 JIP 01, JIP 03, JIP
CoxpaHeHue 6MOJIOTHYECKOT0 pa3sHOOOpasus Ha 3emMiie. 05, JIP 06, JIP 07,
Yuenne B.M. Bepuaackoro o Ouocdepe. I'panuibl, coctaB U CTPYKTypa JIP 08, MP 01,
ouocdeprl. XKuBoe BemectBo U ero (ynkmuu. OcobeHHOCTH OHOChepsl Kak MP 02, MP 03,
rJ100apHOM SKOCUCTEMBI. JIuHaMUUeckoe paBHOBECHE U 00paTHas CBs3b B Ouocdepe. MP 05, MP 07
KpyroBopoThbl BeliecTB W OHMOr€OXMMHUYECKHE LHUKIBI 3JIEMEHTOB (yriiepoja, P2 — IIP5
a30Ta). 30HATBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.
YenoseuecTtBo B Onocdepe 3emiu. AHTPOIOreHHbIE U3MEHEHHs B Ouocdepe.
['moGasbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
CocyiiecTBoBaHHE MPHPOIBI M 4veioBedecTBa. CoxpaHeHHE OHOpa3zHOOOpa3Hsl
KaK OCHOBa yCTOWYMBOCTH Omocdepbl. OCHOBa pPalMOHATIBHOTO YIIPABICHUS
NPUPOJHBIME PECypcaMH W HMX HCIOJb30BaHUE. JlOCTHIKEHHsSI OMOJIOTMHM M OXpaHa
TTPUPO/IBL.
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE co/iep:KaHMe (Co/lep:KaHue MPHKIATHOIO MOLYJIs)
Pa3nea S. buosorust B :Ku3HU 10 OK-01
Tema 5.1. OcHoBHOE coaep:xaHue 4 JIP 01, JIP 03, JIP OK - 02
Buorexnosnornu B | Teopernyeckoe coaep:kaHue: 2 05, JIP 06, JIP 07, OK -04
JKU3HH KAXKI0TO0 BHOTEXHONIOrUs KaK HAayKa U IIPOM3BOJICTBO. JIP 08, MP 01, OK - 06
OCHOBHBIC HAITPABIICHUSI COBPEMEHHON OHOTEXHOIOTHH. MP 02, MP 03,
MeToansl OMOTEXHOJIOTUH. MP 05, MP 07
OOBEKTH OMOTEXHOJIOTHUH. [P 7 —1IP 15
OTHKa OMOTEXHOJIOTUIECKUX M TeHETHYECKUX IKCIIEPUMEHTOB.
[IpaBuiia noucka v aHanr3a OMOIKOIOTUYECKON HH(OPMALIUU U3 Pa3TMUHBIX
MCTOYHMKOB (Hay4yHast U yueOHO-Hay4yHasl TUTepaTypa, CpeiCTBa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Jpyrue)
IIpakTnyeckue 3aHATHS: 2 JIP 01, JIP 03, JIP

Keticpl Ha aHanu3 nHGOpPMALIUU O HAYYHBIX JOCTHKEHHUSIX B 00JIACTH TE€HETHUECKUX
TEXHOJIOTHH, KJIETOYHON WH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

3amura Keica: IpeCTaBIeHHe Pe3yIbTaTOB PEIICHUs KEHCOB (BBICTYIUICHHUE C
MPE3CHTAINEH )

05, JIP 06, JIP 07,
JIP 08, MP 01,
MP 02, MP 03,
MP 05, MP 07
IIP 7 -11IP 15




*B ToM 4nciie mpohecCHOHATLHO-OPHEHTHPOBAHHOE COlEPIKAHIE 2
NPaKTHYEeCKOro 3aHATHS
Tema 5.2. OcHoBHOeE coep:KkaHue 6 JIP 01, JIP 03, JIP OK - 01
BbuorexnoJioruu u IIpakTHYeckune 3aHATHSA: 6 05, JIP 06, JIP 07, OK -02
TeXHH'ECKHe Pa3BuTre OMOTEXHOIOIHH ¢ IPUMEHEHUEM TEXHUUECKHUX CHCTEM (OMOMHKEHEPUS, 2 JIP 08, MP 01, OK -04
CHCTEMBI OuoMH(pOpMAaTHKa, OMOHNKA) M MX IPHMMEHEHHUE B )KU3HU YEJIOBEKA, TIOMCK U aHAJIN3 MP 02, MP 03, OK - 06
uH(OPMAIIMY U3 Pa3IMYHBIX HCTOUYHMKOB (Hay4Has M yueOHO-HaydHas JINTEpaTypa, MP 05, MP 07
CpelCcTBa MaccoBOM nH(poOpMaIyu, ceTh IHTEPHET U Apyrue) [P 7 —1IIP 15
Kelicpl Ha aHanu3 UHGOPMALMU O Pa3BUTUH OMOTEXHOJIOTHUI C IPUMEHEHUEM
TEXHUYECKUX CUCTEM (110 TPYIIIaM)
4 JIP 01, JIP 03, JIP
05, JIP 06, JIP 07,
3ammura Kelica: [IpeacTaBienue pe3ynbTaToB pelleHus KeHCOB (BBICTYILUICHHE C JIP 08, MP 01,
MIPE3CHTAINEH ) MP 02, MP 03,
MP 05, MP 07
I1IP 7 —11P 15
IIpome:xyTouHast arrecTanus (1u@pgepeHuMpoBaHHbIN 3a4eT) 2
Bcero: 72




3. YCJIOBUSA PEAJIN3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JANCHUIIINH

3.1. Jlis peajM3anuu NporpaMMsl U CHHUILIMHBI TPEIYCMOTPEHBI CJIeIYIIUe cCrielnaabHbIe
TOMeIeHHs:

Kabuner «Xumun u Ouojorum»: pabodee MecTo mpernoiaBareis (CTON C SIMKAMH JUIs
XpaHEHHs, CTyJd O(HCHBIN), KOMIBIOTEp C MPOrPaMMHBIM OOECIICYCHHEM Ui TPEnoaBaTels
(cucTemHBIN 010K, MOHUTOP, KJIaBUATYPa, MBIIIIb), IPUHTED, MIKAQ I XPaHSHHUS y4eOHBIX TOCOOUH,
OTHETYIIUTEINb, IMKad BBITSHKHON IMaHOpaMHBIN, anTevyka YHUBEpCAJIbHAs Il OKa3aHWs TepBOM
MEIUIIUHCKOW TIOMOIIM, 3KpaH (J0CKa), JOCKa MarHUTHO-MapKepHas, MYJIbTUMEIUAIPOCKTOP
MI0CaIOYHBIE MECTA 110 KOJINYECTBY 00yUarOIIUXCs (CTOJBI, CTYIIb).

CrnoBapu, CHpPaBOYHUKH, DHIMUKIONCAMUA 110 XUMHH, OWOJOTHH, KOMIUIEKT IOPTPETOB,
nocoOusl HATJISTHOM  OKCIIO3WIMH, IEePHOANYECKAas CHUCTEeMa XUMHUYECKuX djemeHtoB J[.U.
Meuneneesa.

Jlemoncmpayuonnoe obopyoosanue u npubopwvl: cTONA JA0OPATOPHBIN JIEMOHCTPAITMOHHBIN
CTOJIUK TIOJTbEMHBIN, IITATHB JIEMOHCTPAIIMOHHBIN, YBIMOMETp, TOPEIIKa YHUBEpCaIbHAasI, HA0Op IS
AJIEKTPOJIN3A IEMOHCTPAIIMOHHBIN, TIPUOOP ISl OIBITOB 10 XUMHH C MIEKTPUICCKUM TOKOM, IPUOOP
JUTSE OKHCJICHHSI CIIMPTA HAJ MEIHBIM KaTalli3aToOpoM, MPUOOpP IS TONYYCHHS TaIOUI0ATKAHOB
JEMOHCTPAIIMOHHBINA, IPUOOpP JIJIsl TIOTYICHHSI PACTBOPUMBIX BEIIECTB B TBEPAOM BHUC, TPHOOD AJIs
WLUTIOCTPAIINH 3aKOHA COXPAaHEHUSI MAaCChl BEIIECTB, YCTAHOBKA JIJISl IEPETOHKH BEIIECTB, OapoMeTp-
aHEPOUI, KOMIUICKT KOJIO IEMOHCTPAIIMOHHBIX, IKCUKATOp, OaHs KOMOWHUPOBaHHAs J1abopaTopHasi,
yaia KpUCTAJUTM3aIMOHHAs, OFOpeTKa, KOJIOOHArpeBaTellb, CyIIMIbHAS MTaHEeb JIIS TIOCY/IBI,

Jlabopamopro-mexnonocuueckoe obopyoosanue: npudOp AJS MOYYSHHUS TaTOUI0ATKAHOB U
CIIOXHBIX d(PUPOB T1a00PATOPHBIA, BECHI JJISl CHIMYYHX MATEPUATIOB, IPUOOP IS TOTyYSHUS Ta30B,
CIUpPTOBKA JaboparopHasi, HAOOp TOCYABI Ul PEaKTUBOB, KOJOBI, MPOOKU PE3UHOBBIC, TEPEXO]
CTeKJIIHHBINA, TNpoOupka Bropua, mpoOupka IBYXKOJIGHHAs, COCAMHUTENb CTEKISHHBIN, 32)KUM
BUHTOBOM, 3akUM Mopa, IUIaHT CHIMKOHOBBIN, JOXKU (paphopoBbie, MEepHBIE KOIOBI, MEPHBIE
UIMH]PBI, BOPOHKH CTEKJISTHHBIC, MUTIETKU, CTAKaHbl XUMUYECKHUE, CTYIKH C MECTUKaMU, [ITaTelNy,
nUHIETH, Habop yamiek [lerpu, TpyOka cTexisHHas, MPOOMpPKH, HAOOP CKISHOK JUIsl PacTBOPOB
PEaKTHUBOB, MAJOYKA CTEKJISHHAs, IITaTUB IJs MPOOUPOK, TEPMOMETpPHI, BOPOHKA MACTUTENbHAs,
yalieyka 7S BBIApUBAHUS, JIOKKA ISl CXKUTAHUS BEIIECTB, MUKPOCKOI Yy4YEOHBIN, KOMILIEKT
MUKpPOIIPENapaToB M0 aHATOMUU, OOTaHHKE, 300JI0THH, 001Ieil Onomorun

Moodenu: HabOPBI MAPOCTEPKHEBBIX MOJIENEH MOJEKYII, MOAEIN KPUCTANIMYECKUX PEIIETOK,
MOJIeJIh MOJIEKYIIbI OeNKa, KOJUIEKIIMU MPOCThIX U CIOXKHBIX BEIIECTB; KOJUIEKIIUS TOPHBIX MOPOJ H
MUHEPAJIOB, KOMIUICKT XUMUYECKUX PEAKTHBOB.

3.2. UndopmanuonHoe odecneyeHne peaau3aumu NporpaMmmbl
Jlng peanuzanuy mporpaMMbl OMOIMOTEUHBIH (hoHA 00pa3oBaTeNbHON OpraHU3alMM HMEEeT
NeYaTHBIE U AIIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILIMOHHBIE PECYPCHI.

J1st peanin3anuu nNporpaMmbl NPeAyCMOTPEHBI CJIeyIole JeMOHCTPALMHI:

IToptpetsr: Y. lapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.
Tabmuie! 1 cxemsl: "MeTo1bl TO3HAHUS KUBOW TTPUPOIHI".

Tabnuue! u cxemsl: "OCHOBHBIE TPU3HAKH KHU3HU'", "YPOBHU OpraHU3aIlNK KUBOU TPUPOABI".

O6opynoBanue: Moaens Monekynsl JJHK.

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lIneitnen, P. Bupxos, x. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxiaun, K.M. bap.

Juarpammel: "Pacnipesienenre XMMHYECKUX 2JIEMEHTOB B HEXXHUBOM nipupoze", "Pacnipenenenue
XUMHYECKUX 3JIEMEHTOB B KHUBOU mpupoje".



Tabmumer u  cxemsl: "llepwommdeckass Tabnuma xXumudeckux odieMeHToB", "CTpoeHwue
monekyasl Boasl", "buocuntes OGenka", "Crpoenue mosekynsl Oenka", "Ctpoenue Qepmenra',
"Hykneunosbie kuciotel. JJHK", "Crpoenune monekynst AT®", "CrpoeHue 3yKapuOTHYECKOH
kinetkn", "Crtpoenue xuBoTHOHM KieTku", "Crpoenue pacturenbHol kieTku', "CrpoeHue
npokapuotuueckoit kierku", "Ctpoenue snapa kierku", "Yraeoasr", "Jlunuast".

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.

Tabmuupl u cxemsl: "Tunel muranus”, "Metabonusm", "Mutoxonapus", "DHEpPreTHYECKU
obmen", "Xmnopormtact", "®orocuHTe3

, "Ctpoenne JIHK", "Ctpoenue u GpyHKIHMOHUpPOBaHUE reHa'",
"Cunrtes Oenka", "['enetnueckuii koa", "Bupycsl", "bakrepuodaru", "CtpoeHue U KU3HCHHBIA ITUKIT
Bupyca CIINa, 6axrepuodara", "Pemnmukanus JJTHK".

Tabmuupl u cxembl: "®opMbl pa3MHOXKEHHsS OpraHu3MoB", "J[BOIHOE OIUIOAOTBOPEHHUE Y
LIBETKOBBbIX pacTeHuil", "BereratuBHoe pa3mHOXxkeHHE pacTeHuil", "JleneHue kieTku Oaxrtepuid",
"Ctpoenue nosnoBsix kietok", "Crpoenune xpomocomsl", "Knerounsrit nukin", "Permukanus JTHK",
"Muro3z", "Meito3", "lIpsmoe u Henpsimoe paszButue", "['ameToreHes y MIEKONUTAOIIMX H
yenoBeka', "OCHOBHBIE CTaJIMU OHTOIeHe3a".

[Moptpetsr: I. Mengens, T. Mopran, I'. ge ®pus, C.C. YerBepuxkoB, H.B. Tumodeen-
Pecosckuii, H.M. BaBunos.

Tabmuuer u cxemsl: "MOHOTHOPHUIHOE CKPEIIMBAHKUE U €TO IUTOTCHETHYECKasi OcHOBa", "3akoH
pacuieIuieHUs] W €ro LMUTOoreHeTHdeckas ocHoBa", "3akoH uuctoThl Tamet", "JluruOpumaHoe
CKpeniuBanue', "[luToJIOrnYecKue OCHOBEI TUTHOPUTHOTO CKpeniuBanus'", "Meiio3",
"B3aumopeiicTBue amienbHbIX TeHOB", "l'eHeTnueckue KapThl PaCTEHUM, KMBOTHBIX M ueJoBeKa',
"I'eneruka mosa", "3aKkOHOMEPHOCTH HACJIEAOBaHUs, CIIEIJIEHHOro ¢ tosioM", "KaproTtumsl yenoBeka
u kuBOTHBIX", "Buael m3ameHumBoctu", "MoaudukanmonHas wu3MeHYMBOCTH"', "HacnemoBaHue
pesyc-aktopa", "['eneruxa rpynn kpoBu", "MyTalinoHHast U3MEHUYUBOCTS".

IToptpersr: H.M. Basunos, 11.B. Muuypus, I'./[. Kapnieuenko, M.®. 1BaHos.

Tabnuie! u cxemsl: kapTa "LIeHTpbl IPOUCXO0XKAEHUS U MHOTOOOPAa3usl KyJIbTYPHBIX pacTeHUi",
"IToponbr nomamHux kuBOTHBIX", "CopTa KynbTypHbIX pacteHuid", "OtnaneHHas rudpuausanus’,
"Pabotel akamemuka M.®. Msanosa", "llomumnongus", "O0bekThl Onorexnonoruu", "KieTounnie
KYJIbTYpbI U KiloHUpoBaHue", "KoHcTpynpoBaHue u nepeHoc reHoB, XpoMocoM'.

[Toptpetsr: K. Jlunneit, XK.b. Jlamapk, Y. dapsun, B.O. Koanesckuii, K.M. bap, 3. I'ekkens,
®. Mrosnep, A.H. CeBepros.

Tabmuuel n cxemsl: "Pa3ButHe opranmdeckoro mupa Ha 3emiie", "3apoJbIlIM MO3BOHOYHBIX
#UBOTHBIX", "Apxeontepukc", "®opmbel OoprObI 3a cymiectBoBaHue", "EctecTBeHHBINH 0TOOD",
"MHuoroo6pazue coptroB pacteHuil", "MuorooOpasue mnopox kuBOoTHbIX", "Ilomymsiuu",
"MytanmonHasi u3MeHuuBOCTh", "Apomopdoswl", "Unmoamantamuu", "OOmas nereneparus’,
"Iismwxymume cuibl 3Bostonun’’, "Kapra-cxema mapuipyra myremectsust Y. Jlapsuna', "bopnba 3a
cymectBoBanue", "lIpucnocobnennoctr opraauzmoB", '"['eorpaduueckoe BumooOpazoBaHme",
"DKoJIOrHYecKoe BUA000pa3oBaHue" .

[Toptpetsr: @. Penn, JI. ITactep, A.H. Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabnuue! u cxemsl: "Boznuknoenue ConmHeuHoit cucremsl”, "Pa3Butue opranuueckoro mupa',
"PactutenbHas kierka", "XKusotHas knerka", "[Ipokapuotnueckas kierka", "CoBpemMeHHas cucreMa
opranundeckoro mupa'", "CpaBHeHHE aHATOMHUYECKUX YEPT CTPOCHUS UEIOBEKA U YeOBEKOOOPa3HBIX
00e3psH", "OCHOBHBIE MeCTa MAaJCOHTOJOTUYECKUX HAXOJOK IMPEIKOB COBPEMEHHOTO deloBeKa',
"Mpesueitmme moau", "JIpesaue moan", "llepBbie coBpemenHsble aoau", "HenoBeueckue pacel'.

[Toptpetsr: A. I'ym6onpaT, K.®. Pynwe, 3. ['ekkens.

Tabmumper u cxemsl: kapta "[lpupoansie 3oubl 3emiu", "Cpeabl oOuTaHHS OpPraHu3MoB',
"®otonepuoausm”, "Tomynsauu”, "3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MONYJISIIMUA WHPY30pHUHU-



tydenbku", "[umessie nenu'.

IToprpetsr: A.Jl. Tencnn, B.H. Cykaues, B.. Bepnanckuii.

Tabmuuper n cxemsl: "Ilumessle nenu", "buonenos: cocraB u crpykrypa", "lIpuponHsie
coobmecra, "Llenu nutanus", "Jkonornyeckas nupamua’, "buocdepa u genosek", "Dxocucrema
HIMPOKOJIUCTBEHHOTO Jieca", "DkocucteMa xBoiHoro Jseca", "buoneno3 Bomoema", "ArpoueHos",
"[IpumepHBIE aHTPOINOTE€HHbIE BO3ACUCTBUS Ha mpupoxay", "BakHelllne MCTOYHUKHU 3arpsi3HEHUS
Bo3nyxa W TrpyHTOBBIX Boja", "l[louBa - BaxkHeHmmas cocrtaBistomas Ouocheps”, "dakTopsl
nerpaganuu mous", "[lapaukoBelil d3ddext", "DakTopsl paaguoaKTUBHOTO 3arpsi3HeHUs] Orocheps”,
"O6mas crtpykrypa Ouocdepsr”, "Pacnpoctpanenune >xu3Hu B Oumocdepe", "O30HOBBIA 3KpaH
ouoctepst”, "Kpyrosopor yriepona B 6uocthepe", "Kpyrosopot a3ora B mpupose".

3.2.1. OcHOBHBIE NTeYATHLIE H31aHUA

1. O6yxoB, JI. K. buonorusa: ximeTkm W TKaHU: Y4eOHOE TMMOCOOHMEIsI CPEIHEro
npodeccuonansHoro oopazosanus / JI. K. O0yxos, B. H. KupunenkoBa. — 3-e u3., nepepad. u AOII.
— Mockaa: U3narensctBo FOpaiit, 2022.

2.TepemoB A. B.buomorus. buonormueckume cucrembl m mporecchl. 10 kmacc yuel. s
o0mieoOpasoBar. yupexaenuit (mpodunbHbiii ypoBeHs) / A. B. Tepemos, P. A. Ilerpocosa. - 13 u3n.,
ucnp.-M. : Muemo3suna, 2022.400 c.

3.TepemoB A. B.buonorus. buonornuyeckue cucrembl U mporecchl. 11 kmacc yueb. s
obmieoOpasoBar. yuapexaenuii (mpoduinbHbi ypoBeHs) / A. B. Tepemos, P. A. Tlerpocosa. - 13 u3n.,
ucnp.-M. : Maemo3uHa, 2022.

4. bmunos, JI. H. DOkomorums: yueOHOe mocoOue s cpemHero mnpodecCHOHATBLHOTO
obpazoBanus / JI. H. biimnos, B. B. IlonskoBa, A. B. Cemenua ; mox oOmieit pemakueii JI. H.
bimnosa.-M: U3narensctBo Opaiit, 2022. 3.2.2.

Jlono/JiHuTeIbHbIE HCTOYHUKH

1. Teiinop /. buonorus: B 3 1. T. 1 / 1. Teiinop, H. I'pun,Y. Crayr; oz pea.P. Conepa ; nep.
3-ro anri. u3n. — 14-e w3a. —M. : Jlabopatopus 3HaHMi, 2022

2. ITaBnosa, E. 1. Dkonorusi: yueOHUK M MPAKTUKYM JUIs CPEAHEro MpodecCHOHAIbHOTO
oOpaszoBanus / E. U. ITasnosa, B.K. HoBukos. — MockBa: U3natensctBo FOpaiir, 2022. —

3. Epemuenko, O. 3. buonorusi: yuenue o Omocdepe: ydebHOemocoOue sl CPEAHETO
npodeccuonanbHoro odpazosanus / O. 3. Epemuyenko. — 3-e m3a., nepepad. u jon. — MockBa:
N3 narensctBo FOpaiit, 2022.

4. bmunos, JI. H. DOkomorus: ydyeOHOe mocoOue misg cpenHero mnpodhecCuoHaATBLHOTO
obpazoBanus / JI. H. bnunos, B. B. Ilonskosa, A. B. Cemenua ; mon obmeit penakuueit JI. H.
brmunosa.-M: U3narensctBo FOpaiit, 2022. 19 3.2.3.

DNeKTpOHHBIE U3aHUs

1. buonorus. 10-11 xnacc (yriayOneHHBIH YpOBEHb): Y4YEOHMK JUIsI CPEIHEro OOIIero
obpazoBanus / B. H. Sperun [n ap.]; mon oOmeit pemaknueit B. H. Speruna. — 2-e m3m. —
Mocksa: U3parensctBo FOpaiit, 2022. — 357 ¢. — (Hapoanoe mpocsemienue). — ISBN 978-5-534-
15630-0. — Tekct: anekTponHbli //OOpa3oBatensHas twiarpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. bwuomorums: kierku u TKaHH: ydeOHOE TOCOOME IS CpPEIHEro
npodeccuonanabHoro oopazoBanus / J[. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepad. u gom.
— Mocksa: M3garensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccronanbroe oopazopanne). — ISBN
978-5-534-07499-4. —Texkcr: »nexTpoHHbIN // ObOpazoBarenbHas ruiatdopma lOpaiit [caiit]. —
URL: https://urait.ru/bcode/494034

3. buonorus: yq4eOHUK U NPAaKTUKYM JUI CpellHero npodeccuoHanbHoro oopazosanus / B. H.
Aperus v ap.]; mox pemaknuer B. H. Speirmna. — 2-e uzn. — Mocksa: M3narensctolOpaiir,
2022. — 378 c¢. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
anekTponHsIi // O6pasoBatensHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489661



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

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM
JANCHUITINHBI

®opMBbI M METOABI KOHTPOJIS

IIpenmeTHbIe pe3yjabTAThI 00yUeHUs
U OLlEHKH

[1P1) chopMupOBaHHOCTH 3HAHHMI O MECTe M POJH | 3aroyiHEeHHE TaOIHIIbI C
OHMOJIOTMH B CUCTEME HAyYHOT'O 3HAHUSl €CTECTBEHHBIX HAYK, B | OMMCAHUEM METOJIOB
dbopmupoBaHUU COBPEMEHHOMU €CTECTBEHHO-HAyYHOW | MUKPOCKOIIMPOBAHUS C UX
KapTUHBl MHpPAa M HAy4YHOTO MHPOBO33PEHHs, O BKJIAJA€ | JOCTOMHCTBAMHU U
POCCHICKMX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE | HEJAOCTATKAMHU.
ouonoruy, (GyHKIHUOHAJIBLHOW TPAMOTHOCTH deNoBeKa I | 3armonHeHue Tadbnuisl «Bkiuana
pelIeHNs KU3HEHHBIX 33/1a4; YYEHBIX B Pa3BUTHE OUOTIOTHUN»

I1P2) ymenue pacKpbIBaTh cojiep)kaHue | 3arnoJIHEHUE CPAaBHUTEIHLHOMN
OMOJIOTMYECKUX TEPMHHOB M TOHATHH: JKU3Hb, KIETKA, | TAOIUIBI CXOACTBA M Pa3INYHi
opranusM, MeTabonu3M (0OOMEH BEIIECTB U MPEBPAIEHUE | KUBOTO U HE )KUBOTO
SHEPTHH), romMeocras (camoperynsius), ypOBHEBast
OopraHu3alysi  UBBIX  CHCTEM, CaMOBOCIPOU3BEICHUE
(penponyKkuusi), HacleACTBEHHOCTb, MU3MEHYMBOCTb, POCT U
pa3BUTHE;

[1P3) ymenue w3maraTh OHOJIOTHYECKHE TEOPUU
(k1eTo4Has, XpPOMOCOMHAas, MYTAllMOHHAs, LEHTpajIbHas
JIoTMa MOJIEKYJIIpHO#M Ounosioruun), 3axkoHsl (I'. Mennpens, T.
Moprana, H.M. BaBunoa) u yuenus (o wueHtpax | OueHuBaemasi IUCKYCCHUs MO
MHOT000pa3usi W TPOUCXOXKICHHUSI KYJIbTYPHBIX DPACTEHHI | BOIPOCAM JICKIIUU
H.1. BaBuioBa), onpenensts TpaHUIbl UX MPUMEHUMOCTU K
KHUBBIM CUCTEMAM;

[1P4) ymenne  BnajeTb  METOJaMHU  HAYYHOTO
MO3HaHUS B Owosiornu: HAOMIOAEHME M OINHCAaHUE IKUBBIX
CHUCTEM, IIPOLIECCOB W SIBJICHUMH, OPraHM3alMsl U MPOBEICHUE
OMOJIOrMYECKOT0 3KCIEPUMEHTa, BbIIBKEHUE TUIOTE3BI,
BBISIBIICHHE 3aBUCHUMOCTH MEXIy HCCIIElyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE  TOJYyYEHHBIX  PE3YyJIbTaToOB,
WCIIONb30BAHHBIX HAYYHBIX MOHSATHH, TEOpPUA M 3aKOHOB,
YMEHHE JlelaTh BbIBOABl HA OCHOBAaHUM IIOJYYEHHBIX
pe3yJIbTaTOB;

[1P5) ymeHue BBIAENATh CYLIECTBEHHbIE NPU3HAKU
BHUPYCOB, KJIETOK MPOKApHUOT M JYKapUOT, OJHOKJIETOUYHBIX U | OPOHTAIBHBIN OIpoc
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IpoleccoB: | PazpaboTka rimoccapus
oOMeHa BEILIECTB U TMpeBpallleHusi SHEpPruM B KIETKe, | Pemenue 3amaq Ha onpeseneHue
¢doToCcHHTE3a, MIACTUYECKOTO U HHEPreTHUECKOro OOMEHa, | MOCJIe0BaTEeIbHOCTH

XEMOCHHTE3a, MHTO3a, Meiio3a, OTLTOJIOTBOPEHUS, | HYKJICOTHIOB, aMHHOKHCIIOT B
pPa3MHOXXEHHUS, WHIWBUIYaTbHOTO pPAa3BUTHS OpraHU3Ma | HOPME U B CIIy4ae U3MEHECHHUS
(oHTOTEHE3); MOCJIeI0BATETLHOCTH

[1P6) ymenue npumeHATh MOIMy4EHHbIE 3HaHUA Ui | Hykieotunos JTHK
OOBSICHEHUS] OMOJOTHYECKHX TMPOLECCOB U SIBICHUM, IS
MIPUHATHS IPAKTUYECKUX PELIEHUI B MOBCEJHEBHOM KU3HU C
Lenblo obecrieyeHus: O€30MacCHOCTH CBOETO 3/0pPOBbS U
3I0pPOBbSI  OKPY)KAIOLIMX  JIOJIel, CcoOdIofeHUuss  HOpM
rPaMOTHOTO TOBEACHUA B OKPYKAIOUIECH MPUPOTHOM Cpee,
MOHMMaHHE HEOOXOAMMOCTH HCHOIb30BaHUS JIOCTHKEHUN
COBPEMEHHOM Oouosorun " OMOTEXHOJIOTHIT JUISt
PaLMOHAIBHOTO IPUPOAOIOIB30BAHNUS;

I1P7) ymenne pemath djeMeHTapHble TeHeTndeckue | OOCyXIeHHe 1Mo BOIPOcam




3a/ladyi Ha MOHO- M JTUTHOPHUIHOE CKPEIMBaHUE, CICTIIICHHOE
HAcJIeJOBaHHE,  COCTaBISATH  CXEMbl ~ MOHOTHOPHIHOTO
CKpEUIMBAaHUA JJIS TPEICKA3aHUsl HACIECIOBAHUS TIPU3HAKOB Y
OpraHHU3MOB;

[1P8) ymenue  BBINOJMHATH  J1aDOpaTOpHBIE U
MpaKTU4eCKHe paboThl, cOOMOIaTh HpaBHia Ipu padbore ¢
y4eOHBIM U JIA0OpaTOPHBIM 000PYIOBAHUEM;

I1P9) ymenue KPUTHYECKHU OIICHUBATh u
UHTEPIPETUPOBATH nHpOPMALIHIO OMOJIOrMUYECKOT0
COJIep’KaHus, BKIIOYAIOUIYI0 IICEBJOHAY4YHbIE 3HAHHS U3
pa3UYHBIX MCTOYHUKOB (CpEACTBa MacCOBOW HH(OpMaIuu,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepuaibl), OSTUYECKUE  AaCIEKThI
COBPEMEHHBIX HCCIEIOBaHMA B OWOJIOTMH, MEIUIIMHE,
OHMOTEXHOJIOTHH;

[1P10) yMEHUe CO3/1aBaTh COOCTBEHHBIE
MMCbMEHHBIE u YCTHBIE cooO01eHus, 00001m1as
OMOJIOTHYECKYI0 MH(OPMAIMIO U3 HECKOJBKHX HCTOYHHKOB,
IPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapaT OHOJIOTHH;

ITP11) c(hOpPMUPOBAHHOCTh 3HAHUW O MECTE W
poaH OMOJIOTHMH B CHCTEME HAay4YHOTO 3HAHHUS €CTECTBEHHBIX
HayK, B ()OpPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOM
KapTHHBI MHpa ¥ HAy4YHOTO MHPOBO33PEHHS, O BKJale
POCCHUHCKHX M 3apyOeXHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE
Ouosnoruy, (YHKIIMOHATBLHOW TPAMOTHOCTH YEJIOBEKa JUIS
pelIeHUs KU3HEHHBIX 3a/1a4;

[1P12) YMEHUE  pacKpbIBaTh  COAEP/KAHUE
OMOJOTMYECKUX TEPMHUHOB U TIOHSATUI: BHJ, TMOMYJSIUS,
reHooHa, 3BOJIOLMS, JABIXKyIIHEe cuibl  ((paxTops)
IBOJIIOLINH, IPUCIIOCOOTIEHHOCTh OpPTaHU3MOB,
BH1000pa30BaHUE, HKOJOTHYECKHE (PaKTOPhI, DKOCHCTEMA,
MPOJYLEHThl, KOHCYMEHTBI, PpEeAYUEHTHl, LeNu MUTaHUS,
AKOJIOTUYECKasl MUpaMuia, brnoreoreHo3, ouochepa;

ITP13) yMEHUE  u3jaraTb  OWOJIOTHYECKHE
Teopun (dBosmonMoHHas teopus Y. JlapBuHa, CHHTETHYECKAs
TEOpUsl  HBOJIOLMM),  3aKOHBl U 3aKOHOMEPHOCTHU

(3apogsimeBoro cxoacrtsa K.M. bapa, yepenoBanus riaaBHBIX
HanpasiieHu#d U nyrei sBomonuu A.H. CeBepuiosa, ydeHus o
ouocepe B.U. Bepnanackoro), omnpenensiTe TpaHULBl HX
IIPUMEHUMOCTH K JKMBBIM CHCTEMaM;

[1P14) YMEHUE BIAJETh METOJAMH HAy4HOIO
MO3HaHUs B OHOJOTMM: HAONIOJCHHE W ONHMCAHUE >KUBBIX
CHCTEM, IPOLIECCOB M SIBICHUN, OpraHU3alMsl U MPOBEJIECHUE
OMOJIOTUYECKOTO HKCIEPUMEHTA, BBIIBMKEHUE THMIIOTE3HI,
BBISIBJICHHE 3aBUCHUMOCTH MeXy UCCIIelyeMbIMU
BEIMYMHAMH, OOBACHEHHE  MOJYYEHHBIX  pEe3yJIbTaToB,
WCIOJIb30BAHHBIX HAy4YHBIX MOHSATHH, TEOpUH U 3aKOHOB,
YMEHHME J€llaTh BbIBOJBI HAa OCHOBAHMM ITOJIyYEHHBIX
pe3yIbTATOB;

[1P15) YMEHHE  BBIIEIATh  CYILIECTBCHHEIE
MPU3HAKU CTPOECHUSI OMOJOTMYECKUX OOBEKTOB: BUJOB,
MOMYJISIUM,  MPOAYLIEHTOB, KOHCYMEHTOB, PENYLICHTOB,
OMOT€OLIEHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOILECCOB:
HACJIC/ICTBEHHONH HM3MEHYMBOCTH, €CTECTBEHHOIO O0TOO0Da,

JEKINH
Pa3paboTka 1eHTbl BpeMeHU
JKU3HEHHOTO ITUKJIa

KonTponbnas pabota
“Ctpoenne U QyHKIUU
opranusma’’

@pPOHTAIBHBIN OIIPOC
3arnosHeHue TaOIMILIbI €
KpaTKOW XapaKTEPUCTUKON U
npuMepamu Gopm
Pa3MHOKEHUSI OPraHU3MOB

Tecr

Pa3pabotka rioccapus
Pemenue 3anau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB
IIpY CLIETUIEHHOM
HACJIEe0BAHNM, COCTABIICHUE
TEHOTUIIHYECKUX CXEM
CKpEeIINBaHUA

Tect

Pa3pabotka rioccapus
Pemenue 3aau Ha onpezeneHue
BEPOSITHOCTH BOZHUKHOBEHUS
HACJIE/ICTBEHHBIX NTPU3HAKOB
NIPU CIETITICHHOM
HacJIeI0BaHUH, COCTaBIICHUE
TEHOTHUITNIECKUX CXEM
CKpELIMBaHUs




BUJI000pa3oBaHus, MIPUCTIOCOOTICHHOCTH OpraHU3MOB,
JeUCTBUS HKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IEpEeHOCca
BELIECTB U MOTOKA YHEPIHMHM B 3KOCHUCTEMAX, AHTPOIIOTE€HHBIX
U3MEHEHMH B JKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa
BEIIECTB U OMOTEOXUMUYECKUX IIUKIIOB B Onocdepe;

I1P16) YMEHHE  TNPUMEHATh  MOJY4YCHHBIE
3HaHUS I OOBSCHEHHS OWOJIOTMYECKUX TMpoueccoB U | OpoHTANbHBINA OMPOC
ABJICHUM, JJI1 HOPUHATHS TpakTHYeCKUX pemeHuid B | Pazpabotka rioccapus
MOBCEHEBHOH KM3HM C ILIebl0 oOecrieuyeHus Oe30MacHOCTH | TEPMUHOB
CBOEr0 3/I0pOBbSl UM  3JI0pOBbsl  OKpYXKaloLIMX JrojeH, | PazpaboTka jeHThl BpeMeHH
COOJIIOJICHUST HOPM TPAMOTHOTO IMOBEIEHHS B OKPYKAIOLICH | pa3BUTHUS 3BOIIOIMOHHOTO
HIPUPOJHON cpene, IIOHUMaHHe HEOOXOAUMOCTH | YUECHUs
WCIOJIb30BAaHUS JIOCTMDKCHUH COBPEMEHHOW OWOJIOTHH st
palnMoHAIBHOIO IPUPOAOIOIb30BAHUS;

[1P17) yMEHUe pewmarhb 3JIEMEHTapHbIE
Ouosornyeckue 3aJayd, COCTaBJIATh CXEMbl IIepeHoca
BELIECTB U SHEPTUU B 3KOocHcTeMax (LENH MUTaHus);

[1P18) YMEHHE BBINOJHATH JaOOPAaTOpHbIE U
IpakTHyeckre palboThbl, coONI0AaTh IpaBuwiIa Mpu padore ¢
Y4eOHBIM U J1a00paToOpHEIM 000pYyI0BAHUEM;

I1P19) YMEHHE KPUTHYECKM oleHuBaTh U | OpoHTaANBHBINA OIIPOC
UHTEPIPETUPOBATH UH(POPMALINIO ouonoruueckoro | Pa3paborka neHTH BpeMEHU
COJZIepKAaHUsA, BKJIIOYAIOUIYIO IICEBJOHAYUHbIE 3HAaHUS M3 | IPOMCXOXKIECHUS YeIOBEKa
pa3MYHBIX MCTOYHUKOB (CpEACTBa MacCOBOW HH(OpMaIuu,
Hay4YHO-TIONYJISIpHbIE MaTepHalbl), paccMaTpuBaTh
rJ1I00aJbHbIE  3KOJOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH,
(GbopMHPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO IO3ULIUIO;

[1P20) yMEHue CO3/1aBaTh COOCTBEHHBIE
MUCbMEHHBIE U yCTHBIE cooO11eHus, o0o01mas
OMOJIOrMYECKYI0 MH(POpPMAIMI0 U3 HECKOJIbKUX HCTOYHUKOB,
I'pPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

KoHTpoib M  omeHKa pe3ynbTaTOB  OCBOEHHUS  00IIe00pa3oBaTeNbHOW  AMCHUIUIMHBI
PacKpbIBAaIOTCST 4Yepe3 JIUCHUIUIMHAPHBIE pPE3yJbTaThl, HaIpaBJIEHHbIE Ha (OPMUPOBAHUE OOILIUX
KOMIIETEHIIMH 10 pa3/ienaM U TeMaM CoJIepKaHus yueOHOro Marepuania.

Oo0wmas Pa3nen/Tema THun oneHOYHBIX MEpPONIPUATHH
KOMIIeTeHIUsI

KonTtponbHas pabora
«MonexynsapHbIli ypOBEHb
OpraHu3alyy )KUBOT'0»

OK 02 Tema 1.1. 3armnoiHeHne Ta0INIBI C OIMCAaHUEM
Buosiorusi kak Hayka. O6mast METOJI0B MUKPOCKOITUPOBAHUS C X
XapaKTepUCTHKA JKU3HH JOCTOMHCTBAMHU U HEAOCTATKAMM.

3anonHeHue TabIuIsl «BKiIaa y4eHbIX
B pa3BUTHE OMOJIOTHI»

3anoaHeHne CPaBHUTEILHON TaOIUIIBI
CXOJICTBA U PA3JIMYMIl )KUBOTO U HE
JKUBOTO

OK 01 Tema 1.2. OrneHnBaemasi JUCKYCCHSI IO BOTIpOcCaM
OK 02 JKuBbIe cCHCTEMBI H HX JICKIIMM




OK 04

opraHu3anms.

PazpaboTka MEHTaIbHON KapThl IO
KJIaCCU(UKALUU KIETOK U UX CTPOCHUIO
Ha MpO- U IYKApUOTHUUYECKUX U 110
[[apCTBaM B MUHU TPYIIax
Brimonnenue u 3ammra 1a60paTOpHBIX
pabor:

«CtpoeHue KIIeTKH (pacTeHus,
YKUBOTHBIC, TPHOBI) M KJICTOYHBIC
BKJIIOUEHUS (KpaxMall, KApOTUHOUBI,
XJIOPOIUIACTBI, XPOMOILIACTHI )>»
[TpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIIEHUH C TIPe3eHTAIUEH,
[IOJIFOTOBJIEHHBIX 110 IEPEUHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX

Ipero/iaBaTeneM
OK 01 Tema 1.3. Xumuueckuii cocraB u|DpoHTaTIBHBIN OMPOC
OK 02 CTpOeHHEe KJIEeTKH. Pa3pabotka rioccapus
Tema 1.4. lluTosiorus — Hayka o |(Pemienue 3aga4 Ha onpeneneHue
KJIeTKe. MOCIIEA0BATEIHLHOCTH HYKIICOTHIOB,
aMHHOKHCIIOT B HOPME U B Cllydae
M3MEHEHUS MOCIe0BATEeIbHOCTH
HykieotusioB JJHK
OK 02 Tema 1.5. XKuznenesitreabHOCTh | OpOHTANBHBIN OIIPOC
KJIeTKH 3anoyiHeHUe CPaBHUTEIBHOM TaOIUIIbI
XapaKTePUCTHK TUIIOB OOMEHa BEIIECTB
OK 02 Tema 1.6. Pasmuoxxenue u | OOCYXICHHE ITO BOPOCAM JICKITUU
OK 04 HHIMBHUAYAJIbHOE pa3Butue | PazpaboTka JeHThl BpeMEHU
OpPraHu3MoB. KU3HEHHOTO LUKJIa
Tema 1.5. KusnenesareabHocts | KoHTponbHas padora “CtpoeHue u
KJIETKH dbyHKIIMH Opranu3Ma’”
Tema 1.6. PasmHoxkenue mu
HHIUBUAYAJTbHOE pa3BuUTHE
OPraHu3MOB.
OK 02 Tema 2.1. HacaencrBennocth u | OlieHHBaeMasi JUCKYCCHS
OK 04 U3MEeHYHBOCTH OPraHU3MOB Pa3paboTka MeHTaNbHOM KapThl TKaHEH,
OpPTaHOB M CHCTEM OpPTraHOB OPTaHU3MOB
(pacTeHwus1, )KUBOTHBIE, YETIOBEK) C
KpaTKOM XapakTepUCTUKON UX (yHKIUI
OK 02 Tema 2.2, Cenexuusi | OpoHTATBHBIN OMPOC
OpPraHu3MoB. OcHoBbI | 3anosiHeHue TaOIuIbl C KPaTKON
GMOTEXHOJIOTHH. XapaKTePUCTUKON U TipuMepamu popm

PA3MHOXKCHUA OPraHU3MOB




OK 02

Tema 3.1. IBoIOLIMOHHAA

PazpaboTka JeHTbI BpEMEHH C

OK 04 OuoJI0THUsA XapaKTEPUCTUKOM 3TAIOB OHTOT€HE3a
Tema 3.2. Bo3HMKHOBEHHE U OT/CJIbHOM IPYIINIOH KUBOTHBIX U
pa3sBUTHE JKU3HH HA 3emule 'ICJIOBEKA M0 MUKPOTpyIIIam

Tect/onpoc

CocraBieHue KHU3HEHHBIX [IUKJIOB
pacTeHui 1o otaenaam (MOXOBUIHBIE,
XBOILEBUHbIE, TAIIOPOTHUKOBUIHBIE,
rOJI0OCEMEHHBIC, TTOKPBITOCEMEHHBIC)

OK 02 Tema 3.1. DBoTIONIMOHHAS Pa3pabotka rioccapus

OK 04 onosiorust DPOHTAIBHBIN OMPOC

Tema 3.2. Bo3HUKHOBEHHE U Tect o Bonpocam JeKIUHU

pasBHTHe KU3HNA Ha 3emJle Pemenwne 3aa4 Ha onpeseneHue
BEPOSATHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MPU3HAKOB IIPH MOHO-
, TU-, TIOJINTUOPUIHOM U
AQHATM3UPYIOIIEM CKpEIINBaHHH,
COCTaBJICHHE TEHOTUITUYECKUX CXEM
CKpEIIUBAHHUS

OK 01 Tema 3.1. DBoIIOLIUOHHASA Tect

OK 02 omnoorus Pa3paboTka rioccapust
Tema 3.2. BosHukHoBeHHe 1 Pemenne 3a1au Ha onpezeneHne
pa3sBHTHE KH3HH Ha 3em1e BEPOSATHOCTH BOSHUKHOBEHHUS

HACJICJICTBEHHBIX MPU3HAKOB MIPH
CIIETJICHHOM HAaCJIeI0BaHUH,
COCTaBJICHHE TEHOTUITUYECKUX CXEM
CKpEIIUBaHUS

OK 01 Tema 3.1. OBoTIOIIMOHHAN Tecr.

OK 02 OMOJIOTHSI Pemenwne 3a1a4 Ha onpesielieHNe THITA

OK 04 Tema 3.2. BosHukHoBeHue u MYyTalliy [IPU IIepegayue HaclIeICTBEHHBIX
pa3BUTHE )KM3HU HA BemJie MPU3HAKOB, COCTABJICHUE

TCHOTUITUYECKHUX CXEM CKPEIIHBAHUS
Kontponbnas padota “TeopeTudeckue
ACIEKThl HBOJIFOIIMY KU3HU Ha 3emiie”

OK 02 Tema 4.1. Opranusmsl u @pOHTATBHBIN OMPOC

OK 04 OKpYKaK0IIas cpena Pa3paboTka riioccapusi TEpMHHOB
Tema 4.2. CooﬁmeCTBa u Pa3pa60TKa JICHTBI BPEMCHH Pa3BUTHA
IKOJIOTHYeCKHe CHCTEeMBI OBOJIFOLIMOHHOTO y4CHHA

OK 02 Tema 4.1. Opranusmsl u OnenunBaemasi TUCKYCCHSI:

OK 04 HCII0JIb30BaHUE apIyMEHTOB,

OKpY:KawIlas cpeaa
Tema 4.2. CooOuiecTBa u
IKOJOTHYECKHE CUCTEMBI

OMOJIOrMYeCcKON TEPMUHOJIOTUN U
CHUMBOJIMKH JUTSI TOKA3aTeIbCTBA POJICTBA
OpTraHru3MOB pa3HbIX CUCTEMATUYCCKUX
rpyImmn

Pa3paboTka neHTHl BpeMeHH
BO3HUKHOBEHUS M Pa3BUTHA KHU3HH HA
3emie




OK 02

@pPOHTAIBHBIN OIIPOC

OK 04 Pa3paboTka eHThI BpeMEHH
MIPOUCXOXKICHUS YEIIOBEKA

OK 01 Tema 5.1. buorexnosornu B Tect mo skoJ0rHYECKUM (pakTOpam u

OK 02 JKU3HU KAXKI0r0 cpeliaM >KM3HU OPTaHU3MOB

OK 07

OK 01 Tema 5.2. buorexHojorum u CocraBneHue cxeM Kpyropopora

OK 02 TeXHUYEeCKHe CHCTeMbI BEIIIECTB, UCIIOJIb3YsI MATEPUAITBI JICKITHH

OK 07 Pemmenue npakTHKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3aJ]aHHi 110 epeHocy
BEIIECTBA U YHEPTUU B IKOCHUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IeTnel u
UpaMH]T OMOMACCHI U SJHEPTHH

OK 01 Tema 5.1. buorexHosoruu B OuenuBaemas 1ucKyccus

OK 02 JKM3HH KAXKI0r0 Tect

OK 07 Tema 5.2. BUOTEXHOJIOTUH U

TeXHUYECKHEe CHCTEMbI

OK 01 Tema 5.2. BuoTexHoJoruu u Tect

OK 02 TeXHU4YeCKHe CUCTEMBI [TpakTuueckas pabota “OTx0abI

OK 04 MPOU3BOACTBA”

OK 07




