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1.0BIIA Sl XAPAKTEPUCTUKA PABOYEN [TIPOI'PAMMBI YUEBHOM JUCLIUITJIMHBI
OVY/.13. buosaorus

1.1. O6saacTh npuMeHeHnsi padoueil MPOrpamMmbl

Oo6meobpa3oBarenbHas AUCUUIUINHA «BHOTIOTHD) SBISAETCS 00s3aTEIbHON YaCThIO MPEIMETHOM
obnactu «EcTrecTBeHHO-HAayUHbIE JUCIUIUIMHBIY, H3y4aeTcs B 00111e00pa30BaTEIbHOM IIHKJIE
yae6noro miana OOII CITO ¢ yaerom npodeccrnoHanbHON HanmpaBlIeHHOCTH B cOOTBeTCTBHH ¢ PI'OC
CIIO.

1.2. MecTto y4eOHOIl IMCHMILIMHBI B CTPYKType NPOrpamMMbl IIOJrOTOBKH CIEIHAIUCTOB
CpEIHETo 3BeHa: AUCLUILINHA BXOAUT B 00111€00pa30BaTeNbHbIN y4eOHBINH HUKIL.

1.3. OcHOBHOIi HeJIbI0 U3y4YeHHs OUMOJIOTHM B OPraHU3ALUSAX CPEIHErO MPOQEecCHOHATHHOTO
o0pa3oBaHMs SBISAETCS OBJAJACHUE OOYYAIOMIMMUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIHNOHAIHHON
OpraHu3alMM KMBBIX CHCTEM Pa3HOro paHra M NpuoOpeTeHHe YMEHHUIl MCIOJIb30BaTh 3TH 3HAHUS B
(GhOpMUPOBaHUH WHTEpPECa K ONPeACIICHHOW 00JacTH MPOoPeCCHOHAIBHON eATEIbHOCTH, CBSI3aHHOU C
Ouosiorueil, uiu K BbIOOpY y4eOHOTro 3aBeleHHs! JUIs IPOAOIDKEHHUs OMOIOTNYECKOro 00pa3oBaHHus.

KitoueBbiMH 3a1auaMu M3y4yeHUs: OMOJIOTUU C YYETOM MPEEMCTBEHHOCTH C OCHOBHOM IIKOJION
SBIISIIOTCSL:

- OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBbI OHMOJIOTUYECKUX 3HAHHI: 00 OCHOBHBIX OHMOJIOTHYECKHX
TCOpI/IﬂX, KOHILCIIIUAX, THIIOTE3aX, 3aKOHaxX, 3aKOHOMepHOCT$IX nu HpaBI/IJIaX, COCTABJIAOIIIUX
COBPEMEHHYIO €CTECTBCHHO-HAyYHYI0 KapTHHY MHpPA; O CTPOCHUH, MHOTOOOpa3uu M OCOOCHHOCTSIX
OMOJIOTMYECKHUX CUCTEM (KJIETKA, OPraHu3M, MMOMYJISIHs, BUI, ONOTEOIIeHO3, Onocdepa); 0 BBIIAOIIIXCS
OTKPBITHSX U COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTHH;

- O3HAKOMJICHHE OOYYalOlIMXCs ¢ METOJaMU TO3HAHUS KUBOW MPHUPOJIBI: UCCIEI0BATEILCKUMU
MeTOJaMH OMOJIOTUYECKHX HayK (MOJICKYJISIPHON U KJIETOYHOW OMOJIOTHH, YMOPUOJIOTHH ¥ OMOJIOTHUH
pa3BUTHSA, TEHETUKU M CEJNEKIMH, OMOTEXHOJOTMH U CHHTETUYECKOW OWOJIOTMH, MallCOHTOJIOTHH,
9KOJIOTMH); METO/IAMU CaMOCTOATEIBHOTO MPOBEACHUS OMOIOIrMUECKUX UCCIIEJOBaHUM B Jaboparopun
U B ipupojie (HaOIroAeHne, N3MepeHne, YKCIIEPUMEHT, MOJISITUPOBAHUE);

- OBJaJeHHE OOYYaIOIIMMUCA YMEHHUSMH: CaMOCTOSITEIbHO HaXOAWTh, AHAIU3UPOBATh U
UCMOJb30BaTh OUOJOTHUECKYI0 HH(OpPMAIMIO; MOJb30BaTbCd OMOJIOTMYECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOM; yCTaHABJIMBAaTh CBSI3b MEXKAY Pa3BUTHEM OHOJOTHMU M COLHATIbHO-?PKOHOMUYECKUMH U
HKOJIOTUYECKUMHU MpoOJeMaMu 4YeJIOBEYECTBA; OLEHMBATH IOCIEACTBUS CBOEH JEATEIBHOCTH I10
OTHOIIECHHUIO K OKpY’Karolllel NMPUPOIHON cpesie, COOCTBEHHOMY 3/I0POBBIO M 3/I0POBBIO OKPYKAIOIIHX
mozel; 000CHOBBIBaTh M COOMIO/ATh MEpbl MPOQHIAKTUKNA MH(PEKIMOHHBIX 3a00JeBaHUM, MpaBHUiia
MOBEJICHUsT B TMpUpoJie U oOecreueHusi 0e30MacHOCTH COOCTBEHHOW JKU3HEACSITENHHOCTH B
Ype3BbIYANHBIX CUTYalUSAX NMPUPOAHOIO U TEXHOTEHHOIO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE
Hay4yHbIE OTKPBITUS B 001aCTH OMOJIOTHUH;

- pa3BUTHE y OOYYarOIIMXCSl MHTEUIEKTYalbHbIX M TBOPUYECKHX CIIOCOOHOCTEH B IMporecce
3HaKOMCTBAa C BBIJAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMH HCCIEIOBaHUSIMU B OHOJIOTHUH,
pelmaeMbIMi €10 IIpoOJeMaMM, METOAOJIOTHell  OMOJIOTMYECKOro HCCIIEAOBaHMS, IPOBEACHUS
HKCIEPUMEHTAIbHBIX UCCIIEOBAHHM, pellIeHHs OMOJIOTMUECKUX 3a/1a4, MOJICIIUPOBAHUS OMOJIOTHUYECKUX
00BEKTOB U MPOLIECCOB;

- BOCIHTaHUE Yy OOYyYaloIIMXCsSl LIEHHOCTHOI'O OTHOLIEHHs K J>KMBOH NpHpoJe B LEIOM U K
OTIENbHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE HKOJOTHUECKOM, TeHETHUECKOW IPaMOTHOCTH,
o0uiei KyabTyphl OBEIEHUS B IPUPO/IE; MHTETPAIIMH €CTECTBEHHO-HAaYUHbIX 3HAHUM;

- npuoOpeTeHrne OOy4aroIMMHUCS KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAONOIH30BAHUU
(cobmronenne mpaBWIl MOBEJACHUA B MPUPOJE, OXPAaHBI BUJOB, YKOCUCTEM, Onochepsl), COXpaHEHUH



COOCTBEHHOTO 3JIOPOBBSI M 3[I0POBbsl OKPYKAIOIIMX JIIOACH (coOmoeHns Mep TpO(HIaKTHKH
3aboneBanuii, oOecreueHne OE30MacCHOCTH KHU3HEACSITEILHOCTH B UYPE3BBIUAHHBIX CHUTYAIHUSIX
MIPUPOJIHOTO U TEXHOT'€HHOTO XapaKTepa) Ha OCHOBE UCIIOJIb30BaHMs OMOJIOTHYECKIX 3HAHUN U YMEHUN
B IIOBCEIHEBHOM KU3HMU,

- CO3JaHME YCIOBUH 11 OCO3HAHHOrO BbIOOpa OOyYalOIIMMUCA HWHAUBUAYaTbHOU
o0pa3oBaTeNpHOM  TPAeKTOPHH,  CIOCOOCTBYIOIIEH — mocieayromeMy  NpodecCHOHaIbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C MHAUBUYaJIbHBIMUA HHTEPECAMU U TOTPEOHOCTSIMU PETUOHA.

1.4. IInanupyemMble pe3y/ibTAThl 0CBOCHHS IPOrPaAMMBbI 110 OMOJIOTUH

1.4.1. JInuHocTHBIE pe3yabTaTbl ocBocHUs yudeOHOW aucuumuHsl OY/. 13. Buosaorus
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00Y4aloIIUXCsl pyKOBOJCTBOBAThCS C(HOPMHUPOBAHHON
BHYTPEHHEH IO3ULIMEH JINYHOCTH, CUCTEMOM LICHHOCTHBIX OPHUEHTALMH, IO3UTUBHBIX BHYTPECHHUX
yOeXKACHHH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTSM POCCHUHCKOTro OOIIeCTBa, paclIupeHHe
JKA3HEHHOTO OIbITa M ONbITA ACATEIbHOCTH B IIPOLIECCE pPEANM3ALMU OCHOBHBIX HaIpaBJICHHI
BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKONW MO3UIMKM O00ydYaromIerocs Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHA POCCUICKOro 0011ECTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIHHOCTH IPU CO3JIaHUM Y4YEOHBIX IPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENbHBIX 3a/1a4, BHITOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEEISATh COOCTBEHHYIO TO3HMIMIO MO OTHOLICHHWIO K SIBICHHUSM COBPEMEHHOM
KHU3HU U OOBSICHSTH €€;

YMEHHE YYHUTHIBATh B CBOUX JECUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O B3aWMOCHCTBUSA
JOJeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIUAIBHBIM MOJ0XKEHHEM;

TOTOBHOCTB K COTPYAHUYECTBY B ITPOIIECCE COBMECTHOTO BBHIITOTHEHUS YU€OHBIX, TO3HABATEIBHBIX
U UCCIIEJIOBATEIBCKUX 33/1a4, YBAXKUTEIHHOE OTHOIIEHUE K MHEHHIO OINIMOHEHTOB MPHU OOCYXIEHUU
CIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKON HIESHTUYHOCTH, MATPUOTH3MA, YBOKEHHUS K
CBOEMY Hapoly, 4yBCTBAa OTBETCTBEHHOCTH Iepen PoamHoOM, ropnoctu 3a CBOM Kpai, cBor Poauny,
CBOH SI3BIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHANILHOTO Hapoia Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIHUI0 W MAMSATHHKAM MPHUPOJbI, JOCTHXKEHUAM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTBH OLIEHUBATh BKJaJ POCCHUICKHMX YYEHBIX B CTAaHOBJIEHHE WU DPa3BUTHE OMOJIOTHUH,
MMOHMMAaHKUEe 3HaYeHHs] OMOJIOTUU B MO3HAHUU 3aKOHOB MPUPOIBI, B )KU3HU YETIOBEKAa U COBPEMEHHOTO
00I1eCTBA;

ujeitHas yoexx IEHHOCTh, TOTOBHOCTH K CiTy)eHHI0 OTEUeCTBY U €ro 3allluTe, OTBETCTBEHHOCTH 32
ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIE DPEIICHUS, OPUEHTUPYACHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAYyIIero;

OTBETCTBEHHOE OTHOLIEHUWE K CBOUM DPOJUTEISAM, CO3JAHUIO CEMbM HAa OCHOBE OCO3HAaHHOTO
MPUHATUSA IEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TPaaUIIUSIMU HapoaoB Poccuu;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUYas OCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO



TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHI;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAXXEHHUIO B Pa3HBIX BUJAX MCKYCCTBA, CTPEMIJICHUE IMPOSBIATH Ka4yeCTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pu3HYeCcKOro BOCIMTAHUS:

MOHMMAaHWE W pealu3alus 3J0POBOTO M 0e30MacHoro oOpasza XKHU3HH (30pOBOE IMHUTAHHE,
COONIIOZICHHE TUTHEHUYECKUX MpaBWJI M HOPM, COANaHCHUPOBAHHBIM PEXUM 3aHITUH M OTIbIXA,
peryispHas (pu3MYecKass aKkTUBHOCTB), OEpEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAHHUE [IEHHOCTH MPAaBUJI WHAUBHIYAILHOTO U KOJUIEKTMBHOTO O€30TACHOTO MOBEACHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEJACTBUM ¥ HENPUATHE BPEAHBIX TPUBBIYCK (YHNOTPEOICHUS AIKOTOIIS,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

TOTOBHOCTh K AKTUBHOW JIEATEIHHOCTH TEXHOJOTUYECKOW W COIMAJIbHOW HalpaBJICHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIOIHSITH TAKYIO IS TETbHOCTD;

WHTEpPEC K pa3IuuHbIM cdepaM MNpoPECCHOHATBHON JEATSIBHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOpP Oynyiiel mpodeccuu 1 pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUHU BCEH KHU3HH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKH LieJeco00pa3HOe OTHOLIEHUE K IPUPO/I€ KaK UICTOYHUKY KU3HU Ha 3emJie, OCHOBE
€€ CyILleCTBOBAHMS;

MTOBBIIICHUE YPOBHS YKOJIOTUUYECKON KYIbTYPhI: IPHOOPETEHUE ONBITA TUIAHUPOBAHMUS IIOCTYITKOB
1 OLICHKU UX BO3MOXHBIX MTOCIIEICTBUMA JIJIs1 OKPYXKAIOLLEN CPEIbl;

OCO3HaHHUE TN00aIbHOI0 XapaKkTepa 3KOJOTHYECKUX MPOo0JIeM U MyTeil UX pelIeHHUS;

CIIOCOOHOCTH MCIIONB30BATh MPHOOpEeTaeMble MPU W3YYCHUHU OMOJOTHU 3HAHHS U YMEHHUS MPH
perieHuu MpooJsieM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOIOIOIH30BAaHUEM (COOIIOIEHUE TPABUIT
MOBEJICHUSI B MPUPOJIEC, HAIIPABICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCUCTEM, OoCchephl);

aKTUBHOE HENPUATHE NEHCTBUM, MPUHOCIIINX BpPEJ OKPYXKAIOLIEeH MPUPOJHON cpele, yMEHHE
MIPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJOTMUECKHE TMOCHIEICTBUS TMPEANPUHUMACMBIX JIEUCTBUN U
MpeAOTBpaIIATh UX;

HaJU4Yhe Pa3BUTOTO DKOJOTHYECKOTO  MBINIJICHUS, JKOJIOTHYECKON KYJIbTYphl, OIbITA
JEeATEIbHOCTH SKOJIOTUYECKON HANpPABIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMH B TI0O3HABATEIILHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MPAKTHKE, TOTOBHOCTH K YYaCTUIO B MPAKTUUECKOU JEATETbHOCTH
AKOJIOTUYECKON HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOMN NMPAaKTHKH, OCHOBAaHHOT'O HA JTUAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SA3BIKOBOM W UNTATEILCKOU KYJIbTYPHI KaK CPEICTBA B3aUMOCHCTBUS MEKTY
JIIOJIBMU U TTIO3HAHUS MUDA;

MOHUMaHue creun@uk OHUONOrMM Kak HayKd, OCO3HaHMe €€ poiu B (HOPMHUPOBAHUU
paIMOHAIBFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU IIEIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIEM MUPE
KaKk O €JIWHCTBE MPHUPOJIbI, YeJOBEKa M OOIIECTBA, B TO3HAHWU MPHUPOTHBIX 3aKOHOMEPHOCTEU H
pelieHny mpodiieM COXPaHEeHUS IPUPOJTHOTO PABHOBECHST;

yOSXXIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JIJISi COBPEMEHHOW ITUBHIIM3AIMHI: 00ECTIEYCHHUSI HOBOTO
YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3/IaHUS TEPCHEKTUBHBIX OWOTEXHOJOTHUN, CIOCOOHBIX pelIaTh
pecypcHble TPOOJIEMbl pa3BUTHS YEJIOBEYECTBA, TOMCKA MYTEH BBIX0/1a U3 INI00ATBHBIX IKOJIOTUYECKUX



npobieM U ofecrieueHus: nepexofa K YCTOWYMBOMY pPa3BUTHIO, PAMOHAIBHOMY HCIOJIb30BaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUH OHOJOTMUECKUX 3HAHWM B UEISIX MOBBIIICHHUS 0OIIeit
KYJIBTYpBI, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH KaK COCTaBHOM 4acTH (YHKIIMOHAIBLHOW IPaMOTHOCTH
oOy4Jaroruxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MMOHMMAaHKE CYIIIHOCTH METO/I0B IIO3HAHUSI, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTh
UCIIOJIb30BaTh MOJIydaeMble 3HAHMS Ul aHalu3a W OOBSCHEHUS SBICHUNM OKPYXKAlOIIero MHUpa U
MPOUCXOAMINX B HEM M3MEHEHHH, yMEHUE JienaTh 000CHOBAaHHbIE 3aKIIOUYEHHUSI Ha OCHOBE HAayYHBIX
(haKTOB M UMEIOIIMUXCS JaHHBIX C IIeJIbIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETILHO MCIOJIb30BAaTh OMOOTUYECKUE 3HAHMS JUIS PELICHHs MpodiieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAaHHE IIEHHOCTUM HAY4YHOH JE€ATENbHOCTH, TOTOBHOCTb OCYHIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUYalbHO U B TPYIIIIE;

TFOTOBHOCTh M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

COBEPIIEHCTBOBAHKIE HYMOILMOHAIBHOTO HHTEIUIEKTA, IPEATIONIAT A0 C(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE COCTOSTHUE, BUJIETh
HAIpaBJICHUS Pa3BUTHSI COOCTBEHHON IMOIIMOHAILHON C(ephl, OBITh YBEpEHHBIM B ce0¢;

CaMOpEryJIUPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBO€ TIOBEACHHE, CIOCOOHOCTh aJanTHPOBATHCS K OSMOIMOHAIBHBIM HM3MEHEHHSIM W TPOSBISTH
rUOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIIEHUE K TOCTUKEHUIO LIETU U YCIIEXY, ONTUMU3M,
MHUIUATUBHOCTh, YMEHUE IeHCTBOBATh, UCXO/I U3 CBOMX BO3ZMOKHOCTEIA;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YIUTHIBATh
€ro Mpu OCYIIECTBICHNN KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHHUS C JPYTHUMH
JOABMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(DIUKTHI.

1.4.2. MeranpeameTHble pe3yJbTaThl 0OcBoeHUs yueOHOoH nucturumasl OY . 13. buosorus

JOJIKHBI OTpaKaTh:
OBJ'Ia,[[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HLIMI/I MMO3HaBaTeIbHBIMU ACHCTBUSIMU:

- 0a3oBbIe JJOTMYeCKHe el CTBHUSA:

- CaMOCTOATENbHO (OPMYIMPOBATH U aKTyaJM3UpoOBaTh MpodJeMy, paccMarpuBaTh €&
BCECTOPOHHE;

- HCIIOJIB30BAaTh IpPHU OCBOCHUU 3HAHUH HpI/IéMBI JJOT'MYCCKOI'0 MBIIIJIICHUA (aHaﬂma, CHHTE3a,
CpaBHEHUS, Kjaccudukaim, 00001eHNs ), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHSATHH (BBIICIATH UX
XapakTepHble MPU3HAKHU, YCTAHABIUBATD CBA3HU C IPYTMMHU MOHATHSIMH);

- ONIPEACIATD 1IN AeATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX TIOCTHKEHUS, COOTHOCUTh
PE3YIBTATHI ACATCIIBHOCTH C IMIOCTABJICHHBIMHA LECIAMU,

- HCIIOJIB30BAaTh OMOJIOTUYECKHE MMOHSATHUS 11 OOBSICHEHHs (PAKTOB U SBICHUHN KUBOW TPUPO/IBL;

- CTPOUTH JIOTHYCCKUEC PACCYKICHUA (I/IHHYKTI/IBHI)IQ, JACAYKTUBHBIC, I10 aHa.]'IOI‘I/II/I), BBISABJISATH
3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPHUBAEMBIX SIBICHUSAX, (DOPMYIHpPOBaTH BBIBOABI H
3aKITIOYEHUS,

- TNPUMEHSATH CXEMHO-MOJEJIbHBIE CpPEJCTBA MJis MPEJCTABICHUSA CYIIECTBEHHBIX CBS3eU U
OTHOINIEHWH B HW3y4aeMbIX OHOJOTUYECKHX OOBEKTaX, a TaKke MPOTUBOPEUYHIl pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3zpabaThIBaTh TUIAaH PEIICHHS MPOOJIEMBI C YYETOM aHaIN3a WMEIOIINXCS MaTepUATbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTHUBBI B JI€STEILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJIIM, OLIEHUBATh



PHCKH MTOCIIEACTBUH 1€ TEIbHOCTH;

-  KOOpPIMHHUPOBATb M BBINIOJNHATH pPabOTy B YCIOBUSX PEAIBHOTO, BHPTYAIbHOTO U
KOMOHMHUPOBAaHHOI'O B3aUMOJEHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE IIPU PELIEHUH KU3HEHHBIX IPO0JIeM;

- 0a30BbIe HcciIe0BaTe/IbCKHE el CTBUA KaK 4acTh [I03HABATEIbHbIX YHUBEPCAIBHBIX YU€OHBIX
JEUCTBUN:

- BJIAJeTh HABbIKAMHM Y4eOHO-HCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH, HaBbIKAMHU
pasperieHus npoodiem, o0IagaTh ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B IO3HAHUS;

- HCHOJb30BaTh pA3JIMYHBIE BUJBl JEATEIBHOCTUM 110 IIOJYYEHUIO HOBOIO 3HAHUS, €ro
MHTEpHpeTaluy, IpeoOpa30BaHUI0 U IPUMEHEHUIO B yUEOHBIX CUTYallUsAX, B TOM YHUCIIE IIPU CO3/1aHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

- (QopMHpOBaTh Hay4HbI THUIl MBIIUICHUS, BIaJETh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSIMU U METOJ1aMU;

- CTaBUTh M (HOPMYIMPOBaTh COOCTBEHHBIE 3a/Jadd B 00pa30oBaTeIbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHbIE CBS3H M aKTyaJIM3UpOBaTh 3a/1a4y, BbIIBUTaTh THUIIOTE3Y €&
pellIeHns, HaXOJUTh apryMEHThl Ul JI0Ka3aTelbCTBA CBOMX YTBEPXACHUMW, 3aJlaBaTh NapamMeTphl U
KPUTEPHUH PELICHMUS;

- QHAJIM3UPOBATH MOJIYYEHHBIE B XOJ€ PELICHUS 3a/laull Pe3yJIbTaThl, KPUTUYECKU OLEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIbIT;

- OCYIIECTBIIATH IEJICHANPABICHHBIA MOUCK IEpeHOca CPEeACTB U CIIOCOOOB JEWCTBUS B
poecCHOHABHYIO CPey;

- YMETh IIEPEHOCUTh 3HAHUS B MIO3HABATEIbHYIO U MPAKTHUECKYIO 001aCTH )KU3HEESITEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00acTel;

- BBIJIBUTATh HOBBIE UJI€HU, IPEJIaraTh OpUrHMHAIbHbIE TIOAXO0/Ibl U PEIIEHUS, CTABUTh MTPOOJIEMBI
U 3aJ1a4y, JONYyCKAloIINe aJbTepPHATUBHBIEC PEILICHUS;

- padorathb ¢ nHGopManHeii Kak 4acTh O3HABATENbHBIX YHUBEPCAJILHBIX YUCOHBIX AEHCTBUIA:

- OPUEHTUPOBATHCA B PA3IIMYHBIX UCTOUHHUKAX MHPOpMAINH (TEKCTE Y4eOHOT0 MocoOus, HayuyHO-
MOMYJISIPHOI JITepaType, OMOJIOrMYECKUX CIOBapsAX U CIpaBOYHHKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B lHTepHeTe), aHanmu3upoBaTh HHGOPMAIUIO PA3IUYHBIX BUJOB U (POPM IpE/ICTaBICHUSI, KpUTHUECKU
OLICHHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEYUBOCTE;

- (opmynupoBaTh 3ampochl U NPHUMEHSTH pa3iMYHble METOJbl TNpPH IOUCKE U O0TOOope
Ouosiornyeckoil nHpopmMau, HeOOXOIMMOH /ISl BHITOJIHEHUS YUeOHbBIX 3a1a4;

- npuoOperaTh ONBIT HCIOJIB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEpILICHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSITENIbHO BBIOMpATh ONTHUMAbHYIO (QOpMYy MpEACTaBlI€HUS OHOJIOrMYEcKOi
uHpopmanuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYroe);

- ICTI0JIb30BaTh HAYyUHBIH S3BIK B KAUECTBE CPEJICTBA ITPHU paboTe ¢ OMOIOrHYeCKO HHpOpMaIueil:
PUMEHATh XMMUYECKHe, PU3MUECKUE U MaTeMAaTHYeCKUe 3HAaKU U CUMBOJIBI, ()OpMYIIbl, ab0OpeBUaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPEe0Opa3OBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

- BJIaJIeTh HaBBIKAMH PACIO3HABAHUS U 3aLIUTHl HHPOPMALMU, HHPOPMAITMOHHON 0€3011acHOCTH
JUYHOCTH.

OBJ'Ia,Z[CHI/IC YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMU JCUCTBUSMU:

- o01IeHHnE
- OCYIIECTBISITh KOMMYHHKAIMM BO Bcex cepax >KHW3HHM, aKTHBHO YYacTBOBaTh B AHANIOTE WIIU
JUCKYCCHH TIO CYIIECTBY OOCY)KIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTCJIBbHO BBIIIOJIHCHHUA Hpe;[naraeMoﬁ 3aJda4u, Y‘-II/ITI:IBaTI: I/IHTepeCBI " COrJiIaCOBaHHOCTb HOSI/II_II/II\/'I



JPYTUX yY4aCTHUKOB JAWAJIOTa WIN AUCKYCCUN);
- pacro3HaBaTh HeBepOAIbHBIE CpPEJACTBa OOIICHWS, MOHUMATh 3HAYEHUE COIMAJIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHHMS KOH(JIMKTHBIX CHUTyalluid, yMETb CMAr4aTb KOH(IMKTBI U BECTH
IIEPErOBOPBHI;
- BJIJICTh Pa3JIMYHBIMU CIIOCOOaMU OOLIEHUS U B3aUMOJCHCTBUS, TIOHUMATh HAMEPEHUS IPYTUX JIOEH,
MIPOSIBIISATH YBAKUTEIHHOE OTHOIIEHUE K COOSCETHUKY U B KOPPEKTHOU (hopme (HopMyIHpoBaTh CBOU
BO3Pa)KCHNUS;
- Pa3BEpHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

- COBMECTHAA JeATeIbHOCTh:
- TIOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMUBUAYaJIbHONH pabOTHI NpU peIICHUH
Ouosiornyeckoil mpoOsembl, OOOCHOBBIBaTb HEOOXOJUMOCTh IPUMEHEHHs] TPYNIOBBIX (OpPM
B3aMMOJICHCTBHS MIPH PEUICHUN y4eOHOU 3a1au;
-BBIOMPATh TEMATUKY U METO0B COBMECTHBIX JAEHCTBUH € y4eTOM OOIIMX UHTEPECOB, U BO3MOXKHOCTEH
Ka)KJI0r0 WICHA KOJIJICKTHBA;
-[IPUHUMATh L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BBIBATh U KOOPAMHHUPOBATH ACHCTBUS IO €€
JOCTH)KCHMIO: COCTABJIATh IUIAH JEUCTBUHM, paCHpenesaTh POJIM C YYETOM MHEHUN Y4YaCTHHKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM paldoThI;
- OIEHMBATh KAaueCTBO CBOETO BKJIAJAa M KaXJIOTO YYAaCTHMKA KOMaHABI B OOMIMI pe3yabTar IIo
pa3pabOTaHHBIM KPUTEPUSIM;
- IpejyIaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MO3UIUN HOBU3HBI, OPUTMHAIIBHOCTHU, IPAKTUYECKOMN
3HAYUMOCTH;
- OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE B PA3IMYHBIX CUTYALHsX, IPOSABIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHULUATUBHBIM.
OBnazieHne YHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

- CaMOOpraHu3anms:
- HCIOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUISl BBISABICHUS MPOOJIEM U HUX PELIEHUS B KU3HEHHBIX U
y4EOHBIX CUTYyalUsX;
- BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUMN LIEIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX JEUCTBUAX
Y MIOCTYIIKaX 110 OTHOLIEHUIO K KMBOM PUPOJIE, CBOEMY 3[0POBBIO U 3J0POBBIO OKPYKAIOLIUX;
- CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATENbHYIO JEATEIbHOCTh, BBISBIATH MPOOJIEMBbI, CTaBUTh U
(dbopMyIMpOBaTh COOCTBEHHBIE 337]aUl B 00Pa30BATENbHOM NEATEIBHOCTH U )KU3HEHHBIX CUTYAIHIX;
- CaMOCTOATEIbHO COCTaBIATh IUIAH pEIIeHUs MpoOJIEeMbl C YYETOM HUMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTEHUH;
- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
- pacuIMpATh paMKH Y4eOHOIo IpeMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTEHUH;
- IeNlaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
- OLICHUBATh NPHUOOPETEHHBIH OIBIT;
- crocoOcTBOBaTh (HOPMHUPOBAHUIO U MPOSBIECHUIO HIMPOKOH IPYAULIMK B Pa3HBIX 00JacTSIX 3HAHWM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHbD;
- CAMOKOHTPOJIb:
- JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
pE3yIbTATOB LIEIISM;
- BJAJeTh HABbIKAMM IIO3HABATENBHOM pe(IEeKCUM Kak OCO3HAHUS COBEpLIAEMBIX JEHCTBHHA U
MBICITUTENIBHBIX TMPOILIECCOB, UX PE3YJIbTATOB M OCHOBaHMi, MCIIOIb30BaTh MPUEMBI peIEeKCUH IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PELICHMS;
- OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHUS M0 UX CHUKEHUIO;
- IPUHUMAaTh MOTHUBBI U apTyMEHTHI IPYTUX [IPH aHAJIU3€ PE3YJIbTATOB ACSITEIBHOCTH;
- IPUHATHSA ce0sl U IPYrux:
- IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
- IPUHUMATh MOTHBBI U apTYMEHTHI IPYIUX IIPHU aHAIU3€E PE3YJIbTAaTOB AEATEIbHOCTH;



- IPU3HABAThH CBOE TMPABO U NPABO IPYTUX Ha OUIHOKY;
- pa3BHUBATh CIIOCOOHOCTH MMOHMUMATh MUP C MO3UIUH IPYTOro YEIOBEKA.
1.4.3. [IpeameTHbIe pe3yabTaThl oOcBOCHHS yueOHOH quctuiinael OY . 13. Buoaorust orpaxaror:

- c(OpPMHPOBAHHOCTh 3HAHMH O MECT€ M pPOJH OHMOJIOTUM B CHCTEME ECTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B IO3HAHUHU 3aKOHOB IIPUPOIBI U
pEIICHNH SKOJOTUYECKHX MPOoOJieM YelOoBEYeCTBa, a TAaKXKE B PEIICHHWU BOIPOCOB PAIMOHAIHLHOTO
MIPUPOJIOIONB30BaHUA, U B (POPMHUPOBAHUH LIEHHOCTHOT'O OTHOIICHUS K TIPUPO/IE, OOIIECTBY, YETIOBEKY,
0 BKJIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;

- BIQJICHUE CHCTEMOW OHMOJOTMYECKMX 3HAHWH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJOrMYeCKHe TEePMHHBI U TOHATUA (KHU3Hb, KJETKa, OpraHu3M, MeTaboyu3M, TOMEeOcCTas,
CaMOpEryJIAlMs, CaMOBOCIPOU3BEICHUE, HACJIECACTBEHHOCTh, W3MEHYHBOCTb, POCT U pPa3BUTHUE),
ouonornueckue teopur (kiaerounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopust HacnencrBeHHoctu T. Moprana), yuenus (H.M. BaBuioBa - o meHtpax MHOrooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO IMOKOJICHHS,
pacIIEIUICHUs, YUCTOThI TaMET, HE3ABUCUMOTr0 HacienoBanus ['. Menaens, roMOJIOTHYECKUX PsIOB B
HacyencTBeHHoM n3mMenunBoctu H.W. BaBunosa), mpuHIUIBI (KOMILIEMEHTAPHOCTH);

- yYMEHHE BBIJCIATh CYIIECTBEHHBIC TMPH3HAKU: BHUPYCOB, KIETOK TMPOKAPHOT M IYKApHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHcCle OakTepuii, TprOOB, pacTeHUH,
KHUBOTHBIX M YEJIOBEKa, CTPOCHUS OpPraHOB W CUCTEM OpPraHOB PACTCHUH, >KUBOTHBIX, 4YEJIOBEKA,
MPOIIECCOB JKU3HEACATEIBHOCTH, MPOTEKAIOMIMX B OPraHM3Max PpAcTeHWH, XMBOTHBIX W YEJIOBEKa,
OMOJIOTMYECKHX IPOIIECCOB: OOMEHa BelecTB (METabOoJM3M), MPEBpAIICHUS JHEPTruu, OpOKCHHUS,
aBTOTPO(HOTO U TeTepOTPOPHOrO THIOB MUTAaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
raMeToreHes3a, SMOpPHOreHe3a, MOCTAIMOPHOHAILHOTO PAa3BHUTHUS, Pa3MHOMKEHHSI, HWHIMBHIYaIbHOTO
pa3BUTH OpraHn3Ma (OHTOT€HEe3a), B3aUMOICHCTBHSI TeHOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

-yMEHHE YCTaHaBJIMBATh B3aMMOCBS3U MEXIY OpraHOMJaMHU KJIETKM M UX (YHKLUHSMH, CTPOCHUEM
KJIETOK pPa3HbIX TKaHed M UX (YHKUUAMH, MEXKIy OpraHaMH W CHCTEMaMU OPraHOB y PACTEHMI,
YKUBOTHBIX U U€JIOBEKa U UX (PYHKLIHAMHU, MEXKAY CUCTEMAMH OPTaHOB U UX QYHKIMSIMH, MEKy dTallaMU
oOMEeHa BeIIEeCTB, STalaMM KJIETOYHOIO LUKIAa M JKM3HEHHBIX IIUKJIOB OPraHM3MOB, ATalaMH
SMOPUOHAIIBHOTO Pa3BUTHSL, TEHOTUIIOM U ()EHOTUIIOM, (PEHOTUIIOM U (haKTOpaMHU Cpesibl OOUTaHMUS;

- YMEHHUE BBISBJISTH OTJIMYUTEIILHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIC PACTCHUM, )KUBOTHBIX W
YEJIOBEKA;

- YMCHHC UCIIOJIb30BATh COOTBCTCTBYIOIINUEC APT'YMCHTHI, 6I/IOJ'IOI"I/I‘-ICCKYIO TECPMUHOJIOTUIO U CUMBOJIUKY
I JOKa3aTCJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTCMATHYCCKUX I'PYIIII;

- YMEHHUE BBINOJHATH JIabOopaTOpHbIE U IMpaKTUYEeCKHe padOThl, cOOMI0IaTh MpaBHia IpHU padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

- YMEHHE OIIEHWBaTh JTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUNH B 00JacTH OHOJOTHU H
MEAULMHBI (KJIOHUPOBAHHUE, UCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANPABIEHHOE M3MEHEHHME I€HOMa U
CO3/1aHH€ TPAHCTE€HHBIX OPraHU3MOB);

- YMEHHE BJIaJeTh CUCTEMOW OMOJIOTUYECKUX 3HAHHUM, KOTOpas BKIIOYAET ONpeeNeHHs] U TOHUMaHHe
CYIIIHOCTH OCHOBOITOJIATAIOIINX OMOJIOTUYECKUX TEPMHUHOB W MOHATHH (BH], dKOcHUcTeMa, bnocdepa),
Ouosiornyeckue Teopuu (dBoJronoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOPUs SBOJIOIHH),
yuenus (A.H. CeseproBa - o myTax U HampasieHusix 3Bojtonuu, B.M. Bepnaackoro - o Ouocdepe),
3aKkoHbI (reHeTnyeckoro pasHosecus Jl. Xapau u B. Baitn6epra, 3apoapimesoro cxoacrtsa K.M. bapa),
npaBuia (MuaumymMma 0. Jlubuxa, 3K0JIOTHYECKOW MUPaMUIbl SHEPTHH), TUIIOTE3bI (THIoTe3a "Mupa
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PHK" V. I'unbepra);

- YMEHHUE BJAJIeTh OCHOBHBIMH METOJAMH HAYYHOTO TMO3HAHWS, UCIIOJIb3YEMbIMH B OHOIOTHYECKUX
WCCJICTOBAHMSIX KUBBIX OOBEKTOB M SKOCUCTEM (OMHCAHHE, U3MEPEHHE, HAOIIOICHUE, SKCIIEPUMEHT),
CHoc00aMH BBISIBJICHHS M OLICHKH aHTPOIIOI'C€HHBIX U3MEHEHUH B IPUPO/IE;

- YMEHHE BBLICIATH CYIIECTBEHHbIC NPHU3HAKU: BUAOB, OMOTEOIIEHO30B, KOCHCTEM M Ouocdepsl,
CTaOMJIM3UPYIOLIET0, JABMXKYIIETO M Pa3pbIBAIOLIEIO €CTECTBEHHOrO0 OTOOpa, ajIoNaTpUYecKOro Hu
CHMITaTPUYECKOTO BHI000Pa30BaHUs, BIMSHHUS JBIDKYIIUX CHJI SBOJIOIUHM HA TeHO(OH MOMyISAIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHus, 4YepelOBaHUs HaIPaBJICHUN HBOJIIOLNH,
KpYTrOBOPOTa BEILIECTB U IIOTOKA SHEPTUH B DKOCUCTEMAX;

- YMCHHUC YCTaHABJIMBATbh B3aMMOCBA3KW MCEXKAY IIPOHOECCaMH OBOJJIONHH, ABHXYIIHMHU CHIaMHU
AHTPOIIOTCHE3a, KOMIIOHCHTAMU PAa3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6J'IeHI/ISIMI/I K HUM OPraHu3MOB;

- YMCHUC BBIABJIATH OTIIMYUTCIBHBIC IMPU3HAKU JXKUBBIX CUCTEM, HpI/ICHOCO6H€HHOCTB BHJOB K Cpcac
O6I/ITaHI/I$I, a0MOTHUYECKUX M OHMOTHYECKHUX KOMIIOHEHTOB O9KOCHUCTEM, B3aHMMOCBSI3CH OpraHnu3MoOB B
COO6H.[CCTB3X, AHTPOIIOI'CHHBIX M3MEHEHHMH B DKOCHCTEMAaX CBOCH MCCTHOCTH,

- YMCHHC UCIIOJIB30BATh COOTBCTCTBYIOIIHUEC apIr'yMCHTEI, 6I/IOJIOFI/IT-IGCKYIO TCPMHUHOJIOTUIO 1 CUMBOJIMKY
AL JO0KA3aTCJIbCTBA POACTBA OPTaHNU3MOB PAa3HbIX CUCTEMATUUCCKUX I'PYIIIT, B3AUMOCBA3HU OPraHU3MOB
" CPEAbI O6I/ITaHI/I$I, CANHCTBA YCJIOBCUCCKUX pac, HCO6XOI{I/IMOCTI/I COXpPaHCHUA MHOFOO6pa3I/If1 BUJ0B U
9KOCUCTEM KaK YCJIIOBHA COCYLICCTBOBAHUSA IMTPUPOABI 1 UCJIIOBCUCCTBA,

-YMCHUC PpCUIATh OMOJIOrHYEeCKHUE 3aa4yi, BBIABJIATH MNPUYUHHO-CICACTBCHHLIC CBA3U MCKAY
HCCIICAYCMbIMHA OMOJIOTHYECKUMU nmponeccamMm " SABJICHUAMH, ACJIATb BbIBOJAbLI W IIPOTrHO3bI Ha
OCHOBAHUU IOJYUCHHBIX PE3YJIbTATOB;

YMEHME BBIJBUTATh TUIIOTE3bl, IPOBEPATh UX SKCHEPUMEHTAIBHBIMU CPEACTBAMH, POPMYIUPYS
LIE€JIb UCCIIEI0BAHMNS, AHAJIM3UPOBATH ITOJTYyYEHHBIE PE3YyJIbTaThl U JI€JaTh BEIBOBL;

- YMEHHE y4yacTBOBaTh B Y4eOHO-HCCIIEI0BATEIbCKONW paboTe MO OMOJOTHH, SKOJIOTMU U MEIUIIMHE,
MPOBOMMON Ha 0a3e HaydyHBIX OOIIECTB, W ITyOJUYHO TIPEACTABIATH MOJTYYCHHBIE PE3yJIbTaThl Ha
KOH(EepeHIHSIX;

- YMEHHUE OLEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKICHUH KU3HH, YEIIOBEKA U YEJIOBEYECKUX pac, O
MIPUYMHAX, OCIEACTBUIX U CIOCO0axX MpeJOTBpAIleHUs ITI00aIbHBIX U3MEHEHU B Onocdepe;

- YMEHHE OCYILIECTBIATh OCO3HAHHBIN BBIOOp OyAyIIel mpodeccrnoHalbHOM eATeNbHOCTH B 00JacTH
OHMOJIOTHH, SKOJIOTUH, METULIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTUH, YIITyOISTh TIO3HABATENbHBIN HHTEPEC,
HalpaBJIEHHBII HA OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH TIpodeccCuu W  MPOJODKCHHUE
OMOJIOTMYEeCKOr0 O00pa30BaHHUS B OPTraHU3AMSX CpPeAHEro Mpo(ecCHOHATFHOTO U BBICHIETO
oOpa3oBaHws.

1.4.5. Ilnanupyemble pe3yJbTaTbhl OCBOCHHsI Y4eOHOro npeaMera B coorBercTrBuu ¢ PI'OC
CIIO n Ha ocHoBe ®PI'OC COO. Ocoboe 3HaUeHHE AMCLUUIIMHA UMEET MpH (POPMHUPOBAHUHU U
pa3BUTHUU OOITMX KOMIETSHIIHIA

Kon u [Inanupyemble pe3ynbTaThl OCBOECHHS OOIIe00pa30BaTEIBLHOTO y4eOHOIrO
HAauMEHOBAHUE npeaMeTa

bopMHupyeMBIX MeranpenmeTHbIe [IpenmeTHbIE

KOMIIETEHLINI
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OK 01.
Bribupats
CIIoCcoObI
peumieHus  3amad
npo¢eCCHOHAIIBH
Ol JIeATEIbHOCTH
MPUMEHUTEIBHO K
Pa3ITUYIHBIM
KOHTEKCTaM

- 0a30BbIe JIOTHYECKHeE AeliCTBHSA:
-CaMOCTOSATENbHO (POPMYTUPOBATH U
aKTyaJIu3UpOBAaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- HCNOJNb30BaThb MPU OCBOCHUU
3HAaHUU IIPUEMBI JIOTUYECKOr0
MBILIUIEHUST  (aHanmu3a,  CHUHTE3a,
CpaBHEHMS, KJ1accu(uKaIm,
000011IeHHs), PACKPBIBATh  CMBICI
OMOJIOTUYECKUX TOHATUN (BBIICIATH
ux XapakTepHbIe pU3HAKH,
YCTaHABIMBATh CBSI3U C JAPYTUMU
MTOHSTHSMH ),

- ONpEeNeNsATh WENN ICATEIbHOCTH,
3a1aBasi mapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS, COOTHOCHUTH
pe3yNnbTaThl JESTEIbHOCTH c
MOCTABJICHHBIMU TEJISIMH,

- HCIONB30BaTh  OWOIIOTUYECKHE
MOHATHUS I 00bsICHEHUS! (PAaKTOB U
SIBIICHUH KUBOW MPUPOJIBI,

- CTPOHTH JIOTUYCCKUE PACCYKICHUS

(MHIyKTUBHBIC, JCIYKTUBHBIE, IO
aHaJIOTUH), BBISIBIIATD
3aKOHOMEPHOCTH W MPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBJICHUSIX,
dbopmynupoBath BBIBO/IbI u
3aKJTIOUCHNS,

- TPUMEHATh CXEMHO-MOJEIIbHbIE

cpeAcTBa A8 IPEACTaBICHUS
CYILLECTBEHHBIX CBSI3€1 U OTHOIICHUN
B HU3Yy4aeMbIX  OHMOJOrMYECKHX
00BEKTaxX, a TaKXe NPOTUBOPEUUI

pPasHoro poaa, BBISIBJICHHBIX B
Ppa3InYHBIX I/IH(I)OpMaI_II/IOHHBIX
HCTOYHUKAX,

- pa3zpabaThiBaTh IUJIaH PpeEIICHUS
npobiieMbl ¢ y4é€ToM  aHaiIu3a

UMEIOIINUXCA  MAaTepUalbHbIX U
HEMaTepHaIbHBIX PECYPCOB;

- BHOCHUTH KOPPEKTUBBI B
JIESATEIbHOCT, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIIAM,
OLICHUBAaTh  PUCKU  TOCIEACTBUUI
JeATEIbHOCTH;

- KOOPIMHUPOBATh U BBHIIOJHATH
paboTy B YCIOBHMSX PpEAJbHOIO,
BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aMMOJIEICTBUS;

- Pa3BUBATh KPEATHBHOE MBIIUICHUE

-BJIaJIETh CUCTEMOIl OHMOJIOTMYECKUX

3HaHUH, KoTOpas BKJIIOYACT:
OCHOBOIIOJIAralonIMe  OHOJIOTHYECKHe
TEPMUHBI U TOHATUS (KU3Hb, KIIETKA,
opraHusM, MeTa0oJu3M, I'OMEOCTa3,
caMoperyranus,
CaMOBOCITPOU3BENICHNE,

HACJIeICTBEHHOCTh, U3MEHYHBOCTH, POCT
U pPa3BUTHE), OHMOJOTUYECKUE TEOPHUH
(knerounast teopuss T. IlIBanna, M.
[llneitnena, P. BupxoBa, xpoMmocomHas
Teopus HACJIEICTBEHHOCTH T.
Moprana), yuenust (H.M1. BaBunona - o
LIEHTpax MHOT000pa3us 51
MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHuii), 3aKOHBI  (eAMHOOOpa3us
MOTOMKOB MepPBOro MOKOJICHUS,
paciiernieHus, YHCTOTHI ramer,
HE3aBUCHMOTO HACJIeTOBaHUS I.
MeHnzens, TOMOJOTHMYECKHX pSJIOB B
HacJielcTBeHHON wu3MeHunBoctu H.U.
Baswuiiosa), IIPUHLUIIBL
(KOMILJIEMEHTAPHOCTH);

-BIIQJIETh  OCHOBHBIMH  METOJIaMH
HAYYHOTO TMO3HAHMUSI, UCIIOJIb3yEMbIMH B
OMOJIOTUYECKUX HCCIIEAOBAHUIX JKUBBIX
0o0BEKTOB  (omucaHue, U3MEpEeHHeE,
HaOII0ICHUE, DKCIIEPUMEHT);

-BBIJIENATH CYIIIECTBEHHbIE IPU3HAKY:
BUPYCOB,  KIETOK  TIPOKapuoT H
9YKapHOT, OJTHOKJIETOYHBIX u
MHOTOKJICTOYHBIX OpPTaHU3MOB, B TOM
yuciae OakTepuil, IpuOOB, pacTeHHI,
KUBOTHBIX W  YEIIOBEKAa, CTPOCHUS
OpPraHOB M CHCTEM OpPIaHOB PACTEHMI,
KUBOTHBIX,  YEJOBEKa,  IPOIECCOB
KHU3HEEATEIbHOCTH, MPOTEKAIOUINX B
OpraHu3Max pacTeHHH, >XHUBOTHBIX U
YeJI0BeKa, OMOJOrMYECKHX IPOLECCOB:
oOMeHa BEIIECTB (MeTabomusm),
NpeBpallleHUs]  SHEPruH, OpOKEHHs,
aBTOTPOQHOIO U reTePOTPOGHOrO TUIIOB
nuTaHus, OTOCUHTE3a U XEMOCHUHTE3a,

MUTO34, MeHo3a, ramMeToreHesa,
IMOpUOTEHe3a, TMOCTIMOPHUOHATBLHOTO
pa3sBUTHA, Pa3MHOXKCHM,

WHIUBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOJICHCTBHUSI TEHOB,
reTepo3nca, HCKyCCTBEHHOIO 0TO0pa;

- HCIIONIb30BaTh COOTBETCTBYIOIINE
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IIPU PELICHUH XKU3HEHHBIX MPOOJIeM;

- 0a30Bble HCCJEA0BATEIbCKHE
aelcTBUA:
-BJIaACTH HaBbIKaAMHU y‘-IGGHO'

HCCIICIOBATEIIbCKOM M MPOEKTHOM
JIeATEeTbHOCTH, HaBBIKaMU
paspemieHuss mpooOsieM, 00JaaaTh
CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/I0B
pelieHusT  TPaKTHYECKHUX  3ajad,
IMPUMEHEHUIO PAa3IMYHBIX METO/OB
TIO3HAHWS;

- HUCIOJIb30BaTh PAa3JIMYHbIC BHUJbI
JIEeATETLHOCTH I10 MOJTYYSHUIO0 HOBOTO
3HaHUA, ero UHTEpIIpeTaluu,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B
yu4eOHBIX CUTyallUsX, B TOM 4YHUCIIE
pu CO37aHUHU y4eOHBIX u
COLIMAJTIbHBIX MPOEKTOB;

- ¢opMupoBaTh Hay4YHbId  THUII
MBILIEHUS, BJIAJICTh  HAy4YHOU
TEPMUHOJIOTHEN, KJIFOYEBBIMU
MOHATUAMHU U METOIAMMU;

- CcTaBUThb W  (POPMYJIHUPOBATH
COOCTBEHHBIE 3a7a4u B

00pa3oBaTeNbHON JIEITETLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

- BBIABJIATh IPUYHUHHO-CJICICTBCHHLBIC
CBS3M U aKTyaJu3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pELIeHHUs,
HAXOJHTh apTryMEHTBI TUTS
JI0Ka3aTeIbCTBa CBOMX
YTBEpXKACHUM, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHUS,

- AHAIM3UPOBATH MOJTYYCHHBIE B X0JI€

pemeHus  3aJadd Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATH ux
JIOCTOBEPHOCTB, IIPOTHO3UPOBATH

V3MEHEHHUE B HOBBIX YCIIOBUSX;
- 1aBaTh OLIEHKY HOBBIM CHUTYaIlUsM,
OLIEHUBATh MIPHUOOPETEHHBIN OIIBIT;

- OCYUIECTBIIATH II€JICHANPABICHHBIN
MIOUCK NIEPEHOCa CPEJCTB U COCOO0B

JNeicTBUS B MPOQECCHOHATBHYIO
cpeny;
- YMETb TICPCHOCHUTL 3HAHUA B

MO3HABATENBHYI0 M MPAKTHYECKYIO
00J1acTH )XKU3HEACATEILHOCTH,

- YMETh WHTETpUPOBATH 3HAHUS U3
pa3HbIX MPEIMETHBIX 00JIaCTeH;

apTyMEHTHI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO W  CHMBOJUKY JUIS
JI0Ka3aTeNbCTBA POJICTBA OPraHU3MOB
pa3HBIX  CHUCTEMATHUYECKHUX  TPYIII,
B3aMMOCBSI3M OPraHu3MOB U  Cpeibl
oOuTaHUs, €IMHCTBA YEIIOBEUECKHUX Pac,
HEO0XOIUMOCTH COXpaHEHHUS
MHOT000pa3usi BUJIOB U YKOCUCTEM Kak
YCIIOBUSI COCYIIECTBOBAHUSI IPUPOJIBI U
YeJI0BEYECTBA;

- pewaTh OHOJOTHYECKHE 3aJauH,
BEISIBIISITH MPUYUHHO-CIIC/ICTBEHHBIC
CBSI3U MeXIy UCCIIeTyeMbIMU
OMOJIOTUYECKHUMH  IPOIIeCCaMu u
SBIIGHUSIMU,  Je7aTh  BBIBOABI U
IIPOTHO3bl Ha OCHOBAaHUM IOJIYYCHHBIX
pe3yIbTaToB;

-BBIIIOJIHSATH nabopaTopHbIE u
OpakTH4ecKue  paboThl, COOMIOAATH
npaBwia TMpH pabore ¢ y4eOHBIM U
1a00paTOPHBIM 000PYIOBAHHEM;

-BBIJIBUTATh TUTIOTE3BI, IPOBEPSITH X

IKCIIEPUMEHTAIbHBIMU CpelncTBaMHy,
dopMynmupyst  1edb  HCCIICIOBaHMS,
aHAJIM3UPOBATh HOJTy4YCHHBIC
pE3yJIbTaThI U JICNIaTh BBIBOJIBI;
-y4acTBOBATh B yueOHO-
HCCIIEI0BATENHCKOM pabote o
OMONOTHH, DKOJOTMM W  MEAMIUHE,

mpoBOoAMMONW  Ha  0a3e  Hay4dHBIX
o0IIecTB, U NYOJUYHO TMPEICTaBIATh
MIOJIy4YE€HHBIE PE3YJIbTATHI
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- BbIJIBUI'aTh HOBBIC nuacu,
npeajiaratb OpUruHajJbHBIC ITOJAXOAbI
H pPCIICHHs, CTaBUThb HpO6J'I€MBI u
3aaa4u, A0IMyCKaromue
AJIbTCPHATUBHBIC PCIICHUS

OK 02.
Hcmons3oBaTh
COBPEMEHHBIC
CpeJ/ICTBa MOUCKA,
aHanu3a u
WHTEPIPETALNH
uHpOpMaLIUn

- Paborarthb ¢ undgopmanmueii:
- OPHCHTHPOBATHCS B PA3IMYHBIX
HUCTOYHHMKAX HHpopManuu (TEKCTe

y4eOHOTO nocoowus, Hay4HO-
HOMYJIPHOM JauTeparype,
OMOJIOrNYECKUX CJIOBapsIX u
CIIpaBOYHUKAX, KOMITBIOTEPHBIX
O0azax JaHHBIX, B VHTepHere),
aHAJIM3UPOBAThH nH(popManuio
pa3iMYHBIX  BWJAOB U (opMm
Ipe/ICTaBICHHUS, KPUTUYECKH
OLICHUBATh €€ JIOCTOBEPHOCTh U
HETIPOTHBOPEUYHUBOCTH;

- (QopmynupoBaTh  3ampocekl U
NPUMEHSTh Pa3JIUYHbIC METOJbI TIPU
MOMCKE U OTOOpe OHOJOTUYECKOU
uHpopMmanuy, HEOOXOMUMOW  JIA
BBITIOJTHCHMS YICOHBIX 3a7a4;

- ipuoOpeTaTh OMBIT UCIIOIB30BAHUS

MH(OPMaLMOHHO-
KOMMYHHMKaTHBHBIX TEXHOJIOT U,
COBEpPILIEHCTBOBATh KYJIBTypy
aKTUBHOTO UCIIOJIb30BaHUSA
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEIILHO BBIOMPATh
ONTHMAJILHYIO bopmy
IPEICTaBICHUs Ononoruyeckoi

uHpopmauuu  (cxembl, TpaduKH,
JarpaMMbl, TaOIUIbl, PUCYHKH U
Apyroe);

- HUCMOJb30BAaTh HAYYHBIH S3BIK B
KayecTBe cpeicTBa mpu paboTe ¢
OMOJIOTHYeCKOH uH(pOopMaIen:
PUMEHSTh XUMHYECKHE,
¢usuyeckue M MaTeMaTHYeCKue
3HaKK W  CHMBOJBL,  (DOPMYIIBI,
ab0peBuartypy, HOMEHKJIATypYy,
UCTIONIB30BaTh W TIPEOOpPa30OBBIBATH
3HAKOBO-CUMBOJIMUYECKUE  CPEICTBA
HarJSTHOCTH;

- BJIaJIETh HaBbIKAaMH Paclio3HaBaHUS
Y 3alUTHl HHPOpMAIHH,
UH(POPMALIMOHHOM O€30MaCHOCTH
JIMYHOCTH.

- YCTaHaBIHMBATh  B3aMMOCBS3U
MEX1y OpraHOMJIAaMH KIETKH U HX
(GyHKIMAMH, CTPOSHHEM KJIIETOK Pa3HbIX
TKaHeH M WX QYHKOUSAMH, MEXIY
OpraHamMM M CHUCTEMaMU OpTaHOB Yy
pacTeHni, JKUBOTHBIX M YEJIOBEKAa U UX
byHKIMSIMH, MEXIY CHUCTEMaMH
OpPraHoB M WUX (QYHKIUSAMH, MEXKIY
sramamMyd  OoOMEHA BEIECTB, JSTalaMu
KJIETOYHOTO IUKJIA M  SKU3HEHHBIX
IIUKJIOB OpPTraHU3MOB, sTaraMu
SMOPHUOHAIBHOTO Pa3BUTHSI, TCHOTHUIIOM
¥ (EeHOTHIIOM, PEHOTHIIOM B (PaKTOpaMu
cpenbl OOUTaHuMs;

-BBISIBIISITH OTJIIMYHUTEIILHBIC
NPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIC
pacTeHuil, )KUBOTHBIX U YEIOBEKA;

-OIICHUBATh  JTHYECKHE  ACIIEKTHI
COBPEMEHHBIX MCCIIEIOBaHUN B 001aCTH
OMONIOTHY M METUIIMHBI (KJIOHHPOBaHHE,
HCKYCCTBEHHOE OIIJIOJIOTBOPEHHE,
HANpaBJICHHOE W3MEHEHHWE TeHOMa |
CO3/1aHH€ TPAHCTEHHBIX OPTraHU3MOB);
yMeHue UCTIONIb30BATh
COOTBETCTBYIOIINE apTyMEHTHI,
OMOJIOTUYECKYI0  TEPMUHOJIOTHIO U
CUMBOJIMKY  JUIS JI0Ka3aTeIbCTBA
pozcTBa OpraHU3MOB Pa3HBIX
CHCTEMAaTHYECKHX TPYIII, B3aHMMOCBS3U
OpPraHM3MOB ¥  Cpeibl  OOWTaHW,
€IMHCTBA YeJI0BEYECKIX pac,
HE00X0IMMOCTH COXpaHEHHS
MHOT000pa3usl BUJOB U IKOCHCTEM KaK
YCIIOBUS COCYIIECTBOBAHUS NPHPOJIBI U
YeII0BEYECTBA;

- pemars OHOJOrMYECKHE 3a/auH,
BBISIBIISITH PUYHHHO-CJIC/ICTBEHHBIC
CBSI3U MEXTY UCCIIeTyeMBIMH
OMOJIOTUYECKMMH  TIpOLleCCaMH |
SBJICHUSIMH,  JeNlaTh  BBIBOABI |
MPOTHO3bI Ha OCHOBAHWU IOJyYEHHBIX
pe3yIbTaToB;

- BBIIONHATH JIADOpAaTOpHBIE U
npakThuyeckue paboThl, CcoOMIOAaTh
npaBujia Mpu padboTe ¢ y4eOHBIM |
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1abopaTOpHBIM 000PYI0OBAaHUEM;
- BBIABUTI'aTb I'MIIOTE3bI, IIPOBCPATHL UX

9KCIIEPUMEHTATbHBIMU Cpe/icTBaMH,
dbopMmynupys  Lelb  HCCIEAOBaHUA,
aHAJIM3UPOBAThH HOJTyYCHHBIC
pe3yabTATHI U I€TaTh BBIBOKI;

- y4acTBOBAaTh B y4eOHO-
UCCIIeI0BATENbCKON pabore o
OWONOTHH, DJKOJOTMM W  MEAMIUHE,
npoBogMMONW  Ha  0a3e  Hay4HBIX

o0IIecTB, W IMyOJUYHO TIPEICTABIIATH
MOJIY9E€HHBIC PE3YIIbTATHI

OK 04.
O¢ddexTuBHOB3aU
MOJEHCTBOBAaTh M
paboratb B
KOJUICKTHUBE u
KOMaHjie

-o01menne

- OCYIIECTBIISITh KOMMYHHKALIMU BO
BceX c(epax IKU3HH, AaKTHUBHO
y4acTBOBaTh B  JHaJOre  WIH
JUCKYCCUH o CYIIECTBY
o0cyxnaemon TEMBI (ymeHnue
3aJlaBaTh  BONPOCHI, BBICKAa3bIBAaTh
CYXJICHUS OTHOCHUTEIIEHO
BBINOJIHEHUS TIpe/iaraeMoi 3aiauu,
YYUTHIBATh UHTEPECHI u
COIVIACOBAHHOCTh MO3MLHUK APYrux
YYaCTHHUKOB Jranora WA
JTUCKYCCHH);

- pacro3HaBaTh  HeBepOalbHbBIE
cpeactBa  OOIIEHUs,  IOHUMATh
3HaYCHWE  COIMAJBHBIX  3HAKOB,
HPENOCHIIOK BO3HUKHOBEHUS
KOH(QIMKTHBIX ~ CHUTYyalluii, yMeTh
CMAr4ath KOHQUMKTBI M BECTH
MIEPETrOBOPHI;

- BIQJIETh PA3JIUYHBIMHU CIOCOOAMHU
o0IIeHUS i B3aMMOJCHCTBHS,
NOHUMaTh  HaMEpeHUs  JAPYrux
JFO/IeH, TIPOSBISITH  YBAKHUTEIBHOE
OTHOILIEHHE K COOECeNHHKY U B
KOppEeKTHOI (hopme GpopMyIupoBaTh
CBOU BO3PaXKEHHUS;

- pa3sBepHYTO W JIOTUYHO H3JaraTh
CBOIO TOYKY 3peHust c
UCTIOJTI30BaHUEM SI3BIKOBBIX CPEJICTB;
- COBMECTHAas /1esITeIbHOCTh:

- TOHMMAaTh W  HCIOJIB30BATh

NpeuMyIIecTBa  KOMAaHIHOM "
VHIUBUyAJIbHOM paboThl npu
pelieHun OMOIOTHYeCKOM
poOJIEMBI, 000CHOBBIBATh

-chopMHpOBaTh 3HAHUM O MECTE W
ponu ouonoruu B cucTeMme
€CTECTBCHHBIX HAayK, B ()OPMHUPOBAHHUU
COBPEMEHHOM  eCTeCTBEHHO-HAyYHOU
KapTUHBI MUpPA, B TO3HAHUHM 3aKOHOB
OPUPOJBI M PEUICHUH 3KOJOTUYECKUX
npoOJjeM uYeloBeYecTBa, a TaKXKE B
pEIIEeHUH BOMPOCOB  PAIMOHAIBLHOTO
IPUPOJIONOIb30BaAHUS, u B
(dhopMupoBaHUH LIEHHOCTHOTO
OTHOLIEHHUS K TMpUpOAE, OOIIECTBY,
YelOBEKY, O BKJIQJ€ POCCHICKUX H
3apyOe)KHBIX  yUYCHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

-BJIaJIETh CUCTEMON OMOJIOTMYECKHUX
3HAHUH, KoTopas BKJIIOYAET
OTIpeIeNIeHUs] U TTOHWMAaHHE CYIIHOCTH
OCHOBOTMOJAralmux  OHOJOTHYECKUX
TEPMHHOB U TMIOHATUH (BHI, SKOCHUCTEMA,
ouoctepa), OHOJIOTHYECKHE TEOPUU
(aBomtonmonHas Tteopuss Y. JlapBuHa,
CUHTETHYECKass TeOopus OSBOJIIOIUH),
yuenus (A.H. CesepioBa - 0 myTsix u
HaIpaBJICHUAX JBOJIOLINY, B.1.
Bepnanckoro - o oOmocdepe), 3aKOHBI
(renetudeckoro paBHoBecus [. Xapau u
B. BaitnGepra, 3apo/IbIeBoro cxoacTpa
K.M. bopa), npaBuna (muaumyma HO.
JIubmxa, SKOJIOTHYECKOM TMHUPAMHUIBI
SHEpPruM), TUMNore3bl (Tumnoresa '"MmMupa
PHK" V. T'unGepra);

- BJAJeTh OCHOBHBIMH METOJIaMHU
Hay4YHOTO TIO3HAHUS, UCTIOIH3YEMBIMHU B
OMOJIOTUYECKHUX MCCIIEAOBAHUSIX JKUBBIX
O0OBEKTOB M 3KOCHUCTEM (OMHCaHHE,
H3MEpEHHUE, HabmroieHue,
SKCTIIEPUMEHT ), CIIOCOOaMU BBISIBIICHUSI U
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HEOOXOIMMOCTD MIPUMEHEHUS
IpyNnoBbIX (OPM B3aUMOJCHCTBUS
P peIIeHNU y9eOHOM 3a1auH;
-BBIOMpAaTh TEMAaTUKy W METOJIOB
COBMECTHBIX JICHCTBHII C Yy4e€TOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEU
Ka)KJI0r0 WieHa KOJUIEKTUBA,
-IIPUHAMATh LA COBMECTHOM
NeSATeTbHOCTH, OpPraHU30BBIBATH |
KOOPJMHUPOBATh JEHUCTBUS 1O €€
IOCTHOKEHHMIO:  COCTaBJIAThL  IIJIaH
JNICUCTBUMA, pacOpeAcssTh pojau C
y4eTOM MHEHUI YY4aCTHHKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU
paboTHI;

- OIICHMBATh KAUeCTBO CBOETO BKJIAIa
U KaXJOro y4YacTHHKa KOMaHJbl B
00munit pe3ynbTaT o
pa3pabOTaHHBIM KPUTEPHUSIM,

- TpemyiaraTb  HOBBIE  IPOEKTHI,
OLIEHUBATb UJEH C ITO3UIIMH HOBU3HEI,
OPUTHHAIILHOCTH, MIPAKTHIECKON
3HAYNMOCTH;

- OCYIIECTBIISTh ITO3UTHUBHOE
CTpaTeTuYeCcKoe B Pa3IIMYHBIX
CUTYAITUSX, IPOSBISATH TBOPUYESCTBO U
BOOOpakeHUE, OBITh NHUITUATUBHBIM.

OIICHKHW AHTPOIIOTCHHBIX H3MCHCHUH B

IPUPOJIE;
- HCIOJIB30BaTh COOTBETCTBYIOIINE
apryMEHTHI, OMOJIOTUYECKYIO

TEPMHHOJIOTHIO W CHMBOJHKY  JJIS
JI0Ka3aTelbCcTBA POJCTBA OPraHU3MOB
pa3HBIX  CHCTEMAaTHYECKHX  TPYIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpPEIbl
O0HTaHMs, SIMHCTBA YEIOBEYECKUX pac,
HE00X0AUMOCTH COXpaHCHHS
MHOT000pa3ust BUJOB U DKOCHCTEM Kak
YCIIOBHS COCYIIECTBOBAHUS MPHUPOJIBI U
9eJI0BEUECTBA;

- pemarts OHOJOTMYECKHE 3a/adH,
BBISIBIIATH NPUYMHHO-CIICJICTBEHHBIC
CBSI3U MEXTY UCCIIETyeMbIMH
OMONOTMYECKUMH  TpoLleCCaMu |
SBJICHUSIMHM,  JIeJlaTh  BBIBOABI |
IPOTHO3bI Ha OCHOBAHUM TOJYYCHHBIX
pe3yIbTaTOB;

- BBIIOJHATH JaOOpaTOpHBIE U
IpaKTUYEeCKUEe paboThl, coONIIOAATh
npaBuia MpH pabore ¢ yuyeOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

- BBIJIBUTATh TUIIOTE3BI, IPOBEPATH UX

IKCIIEPUMEHTATLHBIMH CpeJICTBaMH,
dbopMynupys  1enb  HCCIEAOBaHUA,
aAHATM3UPOBATH MOJTyYeHHBIC
pe3ynbTaThl U IeTaTh BHIBOBL;

- y4acTBOBATh B yueOHO-
HCCIIEI0BATEIIbCKOM pabote o
OUOJIOTUH, DSKOJOTHU M MEIUIHUHE,
npoBoAMMOM  Ha  0a3e  Hay4dHBIX

oOuiecTB, W MNyOJIMYHO HPEACTABIATH
HOJIy4EeHHBIE PE3YNIbTaThl

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY’KaIOILIEeH
Cpeibl,
pecypcocOepexeH
UI0, IPUMEHSTh
3HaHUS 00
WU3MEHCHHUU
KJIMMara,
TPUHIUITBL
OepexIINBOTO
MIPOU3BO/ICTRA,
3¢ PeKTUBHO
JNIENUCTBOBATE B

- CAMOOPraHU3aLMA:
- HUCNOJb30BaTh  OMOJIOTHYECKHE
3HaHUA OJI51 BBIABJICHU S HpO6J'IeM 1 ux
pelIeHHs B JKU3HEHHBIX M Y4EOHBIX
CUTyalusIX;

- BBIOMPATH Ha OCHOBE
OHMOJIOTHYECKUX 3HAHHUI I€JIEBBIE U
CMBICIIOBBIE YCTAaHOBKM B CBOMX
HeﬁCTBHﬂX n IMMOCTYIIKax 10
OTHOIIEHHIO K KMBOH HpPUPOE,

CBOEMY 3I0POBBIO U  3/10pPOBBIO
OKpPYXKarOIIHX;

- CaMOCTOSITENIbHO  OCYILIECTBIISATh
II03HABATENbHYIO JESTENBHOCTbD,
BBISIBJISITh IPOOJIEMBI, CTaBUTh U

- BBIACTIATH CYHICCTBCHHBIC
OpU3HAKU:  BUIOB, OHOreolEHO30B,
9KOCUCTEM u o6uocdepsl,
CTaOWJIN3UPYIOIIETO,  JBIXKYIIETO U

PaspbIBArOIICTO €CTCCTBECHHOT'O 0T60pa,
AJUIONAaTPpUICCKOI0 U CUMIIATPHUYICCKOTO
BI/IJIOO6pa3OBaHI/I5[, BJIMAHUA ABUXKXYIINUX

CHII SBOIIOLUHU Ha reHodoH
TTOMYJISAIIHAH, MIPUCTIOCOOICHHOCTH
OpraHM3MOB K cpele  OOHWTaHWs,

YepeOBaHMs HAMPABICHUN SBOJIIOLINH,

KpyYroBopoTa BCIICCTB n IIOTOKa
OHEPTHUH B OKOCHUCTEMAX

- YCTaHABJIMBATb B3aMOCBA3HU
MCKIY ImponcccaMunu 9BOJOLWH,
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Ype3BbIYANHBIX
CUTyalusax

dbopmyaupoBaTh cOOCTBEHHBIC
3a1aun B o0pa3oBaTenbHOU
JeSITeIIbHOCTH u KU3HCHHBIX
CUTyalusIX;

- CaMOCTOATEIBHO COCTABJIATH IUIAH
pemieHuss MmpoOJIeMBI ¢ y4ETOM
UMEIOIUXCS PECYyPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

- JaBaTh OLIEHKY HOBBIM CUTYalUsM;

- pacmupsTh paMKd  y4eOHOrO
npeaMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUH;

- JlenaTth  OCO3HaHHBIM  BBIOOP,
apryMeHTUPOBATH ero, Opatb

OTBETCTBCHHOCTD 33 PEUICHHUE;
- OIICHUBATh MPUOOPETCHHBIH OIIBIT;

- CIocoOCTBOBaTh (HOPMUPOBAHUIO U
MPOSIBIICHUIO IUPOKOW SPYIUINH B
pa3HbIX o0JacTsx 3HaHUH,
MIOCTOSTHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIA W KYJIBTYPHBIN
YPOBCHb;

- CAMOKOHTPOJIb:

- JaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM,
BHOCHUTh KOPPEKTHBBI B
JESITCIILHOCTD, OIICHUBATH
COOTBETCTBUE PE3YIbTATOB IENISIM;

- BJIQJICTh HaBBIKaMU
MO3HABaTENbHON  pedrekcun  Kak
OCO3HAHUSI COBEPIIAEMBIX JICHCTBHI
U MBICIUTENBHBIX MPOIECCOB, HX
pe3yapTaToB 51 OCHOBAaHMH,
UCIIONIb30BaTh TMpHUEMBl pedrexcun
JUISL  OIEHKH CHTYyalluH, BBIOOpA
BEPHOTO PEIICHUS;

- OIICHUBATh PUCKH U CBOCBPEMEHHO
OPUHUMATh  pEHIeHHs 10  HX
CHW)KCHHIO;

- MPUHUMATh MOTHUBBI U apPTyMEHTHI
JIPYTHX TIPH aHaJIW3e pPe3yJbTaToB
JESITEIIbHOCTH;

- MPUHATHA ce0sT ¥ APYrux:

- TpPUHUMATH ce0sl, MOHMMAas CBOU
HEJOCTaTK! U JIOCTOMHCTRA,;

- MPUHUMATh MOTHUBBI U apPTyMEHTHI
JIPYTHX TIPH aHaJIW3e pPe3yIbTaToB
JESITEIIbHOCTH;

- MPU3HABaTh CBOE INPABO M TIPaBO
JIPYTHUX Ha OMIHOKY;

- pa3BHUBaTh CNOCOOHOCTH MOHUMATH

ABMOKYIIUMU CHJIaMM  aHTPOIIOTCHE3a,
KOMITOHCHTaMHM pPa3JIMYHbIX 3KOCUCTEM
n HpI/ICHOCO6HeHI/I${MI/I K HUM

OpraHU3MOB;

- BBISIBJIATH OTJINYUTELHBIC
MIPU3HAKU JKHBBIX CHCTEM,
MPUCIIOCOOICHHOCTh BHJIOB K cpefe
obuTanus, a0MOTHYECKUX 5
OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aUMOCBS3EHN OpraHu3MoB B
COO0O0IIEeCTBAX, AHTPOIOTE€HHBIX
H3MEHEHHII B DKOCHCTEMax CBOCH
MECTHOCTH;

- UCIOJIb30BaTh COOTBETCTBYIOIIUE
apryMEHTHI, OHOJIOTUYECKYIO

TEPMUHOJIOTHIO ¥  CHMBOJIUKY  JJISt
JI0Ka3aTenbCcTBa POJCTBA OPraHU3MOB
pa3HBIX  CHUCTEMaTHYECKUX  TPYI,
B3aUMOCBSA3M OpPraHU3MOB U  Cpeabl
oOuTaHMs, €AMHCTBA YEJIOBEYECKUX pac,
HE00X0IMMOCTH COXpaHEHHUS
MHOT000pa3usi BUIAOB U IKOCHUCTEM Kak
YCIIOBUS COCYIIECTBOBAHUS MPHUPOJIBI U
YeJI0BEYECTBA;

- pemars OHOJOrMYECKHE 3a/auH,
BBISIBIISITh NPUYHHHO-CJIE/ICTBECHHBIE
CBSI3U MEXTy UCCIIeTyeMbIMU
OMOJIOTMYECKUMH  TIpOLleCCaMH |
SABICHUSIMM,  JleNaTh  BBIBOJBI U
MPOTHO3bI Ha OCHOBAHWH MOJyYEHHBIX
pe3y/IbTaToB;

- BBIOJNHATH JIADOpAaTOpHBIE U
npakTuyeckue  paboTel, coOIr0AaTh
npaBujia Mpu padboTe C y4eOHBIM U
1a0opaTopHbIM 000pPYIOBAHUEM;

- BBIJIBUTATh THIIOTE3bI, TIPOBEPATH UX

9KCTIEPUMEHTATbHBIMU Cpe/CTBaMH,
dopMynmupyst  Iedb  HCCIIeOBaHMS,
aHAJIM3UPOBAThH NOJTyYeHHBIC
pE3yJIbTaThI U JIeJIaTh BBIBOJIBI,

- y4acTBOBATh B y4ueOHO-
HCCIIEI0BATENHCKOM pabote o
OMONOTHH, DJKOJOTMM M  MEIHIUHE,

MpoBOAMMOW  Ha  0a3e  Hay4HBIX
o0mecTB, W MYyOJIMYHO TPEACTABIATH
MTOJTyYEeHHBIC PE3YIIbTATHI,

- OIICHMBATh THIIOTE3bl U TEOPUU O
MIPOUCXOXKIACHUH JKU3HH, 4YEJIOBEKA H
YeloBEYEeCKMX pac, O TMpPUYHMHAX,
OCJIEACTBUIX u crocobax
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MUD € TO3UIUH IPYTOro YeloBeKa.

MIPEIOTBPALICHUS r100aIbHbIX
W3MEHeHul B onochepe;

- OCYIIECTBIIATh OyayIIyIO
npodeccCHOHAIbHYIO  ACSITENLHOCTH B
obnactu Oouosoruu, JKOJIOTHH,
MIPUPOIONIONIE30BAHUS, MEIMIIMHEI,
OMOTEXHOJIOTHH, MICUXOJIOTHH,
yrayOJIsITh O3HABATEIHHBIA HHTEPEC

2.CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCHOUTJINHBI
2.1. Kosin4yecTBO 4acoB, OTBOAMMOE HA OCBOEHHE Y4eOHOI N CHUNIHHBI
Bcero yacos -118
B TOM YHCJIE:
TeopeTrndeckoe ooyueHrue — 36 4acos,

B T.4. MPO(heCCHOHAILHO-OPUEHTUPOBAHHOE COiep kaHue (MIPUKIIATHON MOTYJb) — 6 4acoB,

MpaKkTHUYECKHe paboThl — 75 Yacos,
CaMoCTOsITeNIbHbIE pabOThI- 6 Yacos,
POMEXKYTOYHAsI aTTecTanus (KOMILICKCHBIN auddepeHIInpoBaHHbIN 3a4éT) — 1 U

’E{ O6beM yueOHOM JUCITUILIMHBL, aK.4ac
z % OO0yd4eHue 1Mo AUCHUTIINHE .
= o s ©
: : : E
= =) 5 O o
o g = 7 =
~ = >~ ~
g < 58 :
bl
g HaumenoBanue % é 2 %
S} =
v pasnenos. . H s B
3 y4e6HOI E 3
¥a]
5 JUCIUATUTHHBI g 5
s =
S o
= s B Tom uncne
3 a.
3 g -
= Q m < g 2
o S : 2 X = [t} 4
=! B =y E 8 ) =
= o = ) ) a 3 & ] 9 )
= 3] m s | g o' g X g o= 8
o 3] 3] N & = 2 2 oS 3)
N2 aa) M Es| &8F 24 5 s m
Ss5 885 |29 g2¢
) =} e =
o5 s B X ~8 & Q
= & BH = & ~ o O o
1 2 34 5 6 7 8 9 10
OV /1.13.buonorus 117 75 117 | 36 75 6 0
OK 01. | IlpomexyrouHas 1 0 0 0 1
OK 02. | arrecramus
OK 04. | (kommIeKCHBII
OK 07. | nuddepeHuupoBaHHbI
it 3a4€T)
118 75 117 | 36 75 6 1

18




2.2,

TemaTuueckuii IJIaH U copep:xxanue qucuuILiuabl OY [1.13. buosorus

HaumenoBanue
pa3aesioB U TeM

Conep:xxanue yuye0HOro marepuaja (0CHOBHOe M MpodeccHoHAIbHO-
OPHEHTHPOBAHHOE), JIA00OPATOPHbIE U MPAKTUYECKHE 3aAHATHSA, NPUKJIATHOH MOAYJIb (MPH
HAJIMYHH)

O0beMm
yacoB

1

2

3

Pasznesa 1. KiteTka - cTpyKTYpHO-(PYHKIMOHAJIbHAS €IMHUIA KUBOTO

31(1)/21

Tema 1.1.
BuoJsgorus
HayKa

KaK

OcHoBHoOe coJep/kaHue

1/0

Teopernuyeckoe o0yuenune

CoBpemeHnHass Ouojiorus - KOMIUIEKCHas Hayka. KpaTkas uctopus pasBUTHS OHOJIOTHH.
buonoruueckue Hayku M u3ydaemble HUMU HpobOiembl. DyHIaMEHTalbHbIE, MPHUKIAJHbIE U
IIOUCKOBBIE HAy4HbIE MCCIEJOBaHUA B Ouojoruu. 3HadeHue Ouosorud B (HOPMUPOBAHUU
COBPEMEHHOW €CTeCTBEHHO-HAYyYHOH KapTuUHBI Mupa. [Ipodeccun, cBsizaHHBIE C OHOJOTHEH.
3HayeHrue OMOJIOTHM B MPAKTUYECKOM IEsATENbHOCTH 4YelIOBEKa: MEIUIIMHE, CEIbCKOM XO3SICTBE,
IIPOMBILUIEHHOCTH, OXPaHE IPUPOLBI

1

Tema 1.2.
ZKuBbie cucTeMbl H X
H3y4YeHHe

OcHOBHOE cO/Iep:KaHue

3/2

Teoperuueckoe o0yueHue

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus ouosnoruu. CBONWCTBA KUBBIX CUCTEM: €IUHCTBO
XHMHYECKOT0 COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CIOKHOCTh U YIOPAIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHU3alvs, CaMOBOCIIPOM3BEIAEHUE, Pa3APAKUMOCTb, U3MEHUUBOCTh, POCT U
pa3BUTHE. YPOBHM OpraHU3alMyd KUBBIX CHUCTEM: MOJEKYJSAPHBIA, KIECTOYHBINA, TKaHEBBI,
OpraHU3MEHHBIN, MOMYISIIMOHHO-BUAOBOM, IKOCUCTEMHBIN (OMOTE€OIIEHOTHYECKHiT), OMOC(EPHBIi.
[Iporieccyl, TPOUCXOASIINE B KUBBIX cucTeMax. OCHOBHbBIE TIPU3HAKH XUBOTO. JKU3HB Kak dopma
CylIeCTBOBaHUsA Marepun. Hayku, u3ydaroniue >KxuBble CUCTEMBI HAa PA3HbIX YPOBHAX OpraHU3alUU.
WN3yuenne xuBBIX cucTeM. Mertonpl Ouonornyecko Hayku. HaOmronenue, wu3MepeHue,
DKCIIEPUMEHT, CUCTEMaTU3als, MeTaaHanu3. [IoHATHE O 3aBUCHMON U HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue skcnepuMeHTa. IloctaHoBka u npoBepka rumnore3. Hymesas runoresa. [lonsarue
BBIOOPKH M €€ JOCTOBEpHOCTh. Pa30poc B Ouonornueckux naHHbIX. OIIEHKa TOCTOBEPHOCTHU
MOJTYYECHHBIX PE3yJdbTaToB. [IpUUMHBI HMCKaXEHUA pe3yJbTaTOB »HKcnepuMeHTta. [loHsiThe
CTaTUCTUYECKOTO TECTA

IIpakTnueckas padora 1. lcnonb3oBaHue pa3aMYHBIX METOJOB IMPH H3YYEHHH KUBBIX
CHCTEM.

Tema

OcHoBHOE coep/kaHue

2/1




1.3.Buojiorust KJIeTKku

Teopernueckoe odyuenune

Knerka - CTpyKTypHO-(pYHKIMOHAJIbHAs €IUHULA XHUBOro. VICTOpPHUS OTKPBITUS KIETKH.
Paborer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeTtoabl MOJIEKYIISIDHOH M KJICTOYHOH OHOJOTMH: MHKPOCKOINUS, Xpomarorpadus,
anekTpodope3,  METOA  MEUEHbIX  aroMoB,  Jau¢@depeHIualbHOoe  LEHTpU(YrupoBaHUeE,
KYJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHASI MUKPOCKOIIHS

IIpakTuyeckas padora 2. M3yueHue MeTOJIOB KJIETOYHOW Ouoinoruu (Xpomatorpadus,
anektpodopes, nuddeperimanpHoe nenrpudyruposanue, [11P).

Tema 1.4.
XuMuueckas
OpPraHu3anus KJIeTKH

OcHoBHOE€ CoOACPKAHUC

5/3

Teoperuueckoe o0yueHue

XHAMHMYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U yJIbTPAaMUKPOIEMEHTBI. Boia 1 ee poiib Kak
pacTBOPUTENIS, PeareHTa, y4acTue B CTPYKTYPUPOBAaHUM KJIETKH, TEIJIOPETyJIALMA. MuHepaabHble
BelIeCTBa KJIETKH, UX Onoyiornyeckas pojb. Pojib KaTHOHOB M aHUMOHOB B KjeTke. OpraHudeckue
BEIleCTBA KJETKH. buosnorndyeckue mnonumepsl. benku. AMHMHOKUCIOTHBIM cocTaB O€JKOB.
CrpykTypsl OenkoBoi MoJiekysbl. [lepBuunas crpykrypa Oenka, menTuiHas CBsi3b. BTropuunas,
TpEeTUYHasi, YeTBepTHUUHas CTPYKTyphl. JleHaTypauus. CBoiictBa 6enkoB. Knaccuduxanus 6enkos.
buonornueckne ¢yHKMM OeNKOB. YTrieBoabl. MoOHOCaxapubl, AUCAXapUAbl, OJUTOCAXapHIbl U
noiaucaxapuapl. OO mnnaH CcTpoeHHs U (PU3MKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckne ¢yakuuu  yrieBonoB. Jlunuael. ['mapoduibHO-rUApO)OOHBIE  CBOMCTBA.
Knaccugpukanus aununos. Tpuriunepuas!, ¢ochonunuabl, BOCKH, cTepousl. buonorndeckue
¢yHkun aunuaoB. OOmue cBoiicTBa OHMOJOIMYECKHX MEMOpaH - TeKydecTb, CIIOCOOHOCTh K
camo3aMblkaHHO, mnoaynpoHunaemocts. Hyxnewnosble kucnorel. JIHK n PHK. Crpoenune
HYKJIIEMHOBBIX KHCIOT. Hykneorunsl. Ilpunnun xkommiuementapHoctu. IlpaBmiio Yapradda.
Crpykrypa IHK - nBoitHas cniupans. Mectonaxoxaenue u ouonorunueckue Gpynkuuu JHK. Bugst
PHK. ®yukiuun PHK B knerke. Ctpoenne monekynbl AT®. Makpospruueckue CBsI3U B MOJIEKYIIE
AT®. buonornyeckue ¢pynkuuu ATD. BoccTaHOBIEHHbIE MEPEHOCUNKH, UX (DYHKIMU B KIIETKE.
CexsennpoBanue [IHK. CtpykrypHas Ouosnorus: 6noxumudeckue u 0nohu3nIecKrue UCCie10BaHus
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYJI.

JlabopaTopHas padora 1.O0GHapyxeHHe OEIKOB C TOMOIIBI0 KAYECTBEHHBIX PEaKIIHi

JIaﬁopaTopHaﬂ paﬁoTa Z.HCCHCZ{OBaHI/IC HYKJIICMHOBBIX KHCJIOT, BBIJCJIICHHBIX M3 KJICTOK
Pa3JIMYHBIX OPTraHU3MOB.

Tema 1. 5. CTtpoeHue u

OcHOBHOE coepxaHue

6/5




(pYHKIUH KJIETKH.

Teopernueckoe odyuenune

Tunbel kneTok: sykapuoTHyeckass W Ipokapuoruueckass. CTpyKTypHO-(DyHKIMOHAJIbHBIE
oOpa3oBanus kieTku. CTpOeHHE MPOKAPUOTHUECKOH KiIeTku. KilerouHast cTeHka OakTepuil U apXeid.
Oco0eHHOCTH CTPOEHUs FeTepOTPOPHON U aBTOTPOPHOM NPOKAPHOTHUECKUX KIETOK. MecTo U poiib
npokapuor B Owoneno3ax. Crtpoenne U (QYHKIHOHUPOBAHHME JYKAPHUOTHUECKOW KIIETKH.
[Tna3zmatnueckas memOpaHa (riazmanemma). CTpykTypa IulazmMaTiueckol memOpansl. TpaHcrnopt
BEIIIECTB Yepe3 IUIa3MaTUYEeCKyl0 MeMOpaHy: maccuBHbBIN (nud¢ysus, obmeryennas muddysus),
aKTUBHBIN (IEpBUYHBIM M BTOPUYHBIA aKTUBHBIA TpaHcropT). [lomynpoHunaeMocTs MeMOpaHBI.
Pabora HaTpuii-KanMeBOro Hacoca. DHAOIMTO3: MHUHOLMUTO3, (arounuTto3. Dk3ounuTto3. Kierounas
crenka. CTpykTypa W (PyHKIIMM KJICTOYHOW CTEHKH pacTeHui, rpuOoB. [luTommasma. [{uTo30ib.
[lutockener. JIBuxenune muromiazMel. Opranouasl KieTkd. O1HoMeMOpaHHbIE OPraHOUIBI KIETKH:
sHpomnazMatrueckass cetb (OIIC), ammapar [onbaku, JM30COMBI, UX CTpPOCHHE M (DYHKIMH.
B3aumocBs3p 0lHOMEMOpaHHBIX OPraHou10B KieTku. CTpoeHHE TIpaHyJspHOrO PETHKYJIyMa.
Cunte3 pactBopuMblX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['nankuil (arpaHyJisipHbIil)
SHIIOIUIA3MaTHYECKUH peTukyayMm. CexperopHas GyHkius annapara ['onbmpku. TpaHcnopT BemecTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Knerounstit cok. Typrop.IlomyaBroHOMHBIE OpraHOU/IbI
KJIETKW: MUTOXOHJAPUH, miactuabl. CTpoeHne u (pyHKUMKM MUTOXOHApPUM U 1uiactul. llepBuunsle,
BTOPUYHBIE U CJIOKHBIE IIACTU/IBI (POTOCHHTE3UPYIOLINX 3YKapUOT. XJIOPOILIACThI, XPOMOILIACTHI,
JIEWKOIUTACThl BBICIIMX pacTeHuil. HememOpannblie opraHouasl kieTkd. CTpoeHune W (HyHKIHU
HEMEMOpaHHBIX OpPraHOWJOB KJIETKH. Pubocomel. MukpodunameHTsl. MpllIeyHble KIETKH.
MuxkpotpyOouku. Knerounsiii 1nentp. CTpoeHME U JBI)KEHHUE IKIYTUKOB W PECHHYEK.
MukpoTtpybouku nuromiasmsl. LlenTpuons. Snpo. O6onouka sapa, XpoMaTWH, KapHoIUIa3Ma,
AIpBIIIKK, WX CTpoeHHEe MU (QyHKUMH. SnepHbiii OenkoBblii Matpukc. IIpocTpancTBeHHOE
pacroyio’)keHle XpoMocoM B HHTepda3sHOM siape. benku xpomarnHa — ructoHbl Kitetounsle
BKJItoueHUsl. CpaBHHUTENIbHAs XapaKTEpPUCTUKA KJIETOK JSYKapuoT (pacTUTEIbHOW, >KUBOTHOM,
IpubOHOIT).

IIpakTnyeckas padora 3 M3ydyeHne cBOHCTB KIIETOYHONH MEMOpPaHBI.

IIpakTHyeckas padora 4. l3ydyeHne 1BM>KEHUS UTOILIA3Mbl B PACTUTEIBHBIX KJIETKaX.

JlabopaTopHasi pabora 3. I3yueHue cTpoe€HHUs KJIETOK pa3InYHbIX OPraHU3MOB.

JlaGopaTopHas padora 4. MccnenoBanue mra3Moiin3a U JACTUia3Moiii3a B paCTUTEIbHBIX
KJIETKaxX

RN R

Tema 1.6.

OcHOBHOE coep:kaHue

6/5




OO0MeH BeliecTs
W MpeBpalieHue
IJHEPIruu B KJeTKe

Teopernueckoe odyuenune

AccuMuisivsT 1 AUCCUMUJISIUSL - JIB€ CTOPOHBI MeTaboiu3Ma. Turbl oOMeHa BEUIECTB:
aBTOTPOGHBIA U TeTepOTPOQHBIN. YUyacTue KUCIOpoaa B OOMEHHBIX IpoIeccax. DHEPreTHIECcKoe
obecrieuenue kietku: npepamenue AT® B oOMeHHBIX mporeccax. epMEHTaTUBHBIA XapakTep
peakiuii KIeTo4Horo merabonmsma. OEepMEHTHI, UX CTPOCHUE, CBOWCTBA M MEXAaHU3M JCHCTBHSL.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHUYECKUX KaTallM3aTOpOB. benku-akTUBaTOphHl U
OeNKU-MHTUOUTOPBI. 3aBUCHMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKIHHA OT PA3IMYHbIX (PaKTOPOB.

[lepBuuHbIil cuHTE3 OpraHudeckux BeuecTB B KieTke. doTocuuTe3. CBeToBas U TEMHOBAS
¢a3el. [IponykTuBHOCTH (poTOCHHTE3a. BiusiHue pa3nuuHbix (pakTOpoB HA CKOPOCTH (POTOCHHTE3A.
3naueHue  (QOTOCHHTE3A. XeMOCHHTE3. Pa3nooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:
HUTPUPUIHIPYIOUTHE OAKTEPHH, JKEIe300aKTEPHH, CEPOOAKTEPUH, BOJIOPOTHBIC OaKTepru. 3HAYCHHE
XeMOCHHTe3a. AHa’poOHbIe opraHnu3mbl. Buabl Opoxenus. [IpoaykTel OposkeHus ©  UX
UCTIOJIb30BaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHU U
BO30ynuTenu  Oosne3Hedl.  AdSpoOHBIE  OpraHM3Mbl.  OJTambl  YHEPreTUYECKOro  OOMEHa.
[ToaroroButenbHbIA dTan. [Nukonu3 - OECKUCIOPOIHOE pacUIeIVIeHUE TITIOKO3bl. bruonorudyeckoe
OKHUCJICHHEe, WIH KIETOYHOe JbixaHue. Ponb MHUTOXOHApUN B mporeccax OHOJOTUYECKOTO
okucnenus. llukmuueckue peaknuu. OkuciaurensHoe ¢dochopunmupoBanue. [lpenmymiecTBa
a’poOHOro Myt oOMeHa BEIIeCTB nepel aHa3pOOHBIM. DPHEKTUBHOCTh SHEPTETUIECKOT0 0OMEHA.

JlaGopaTopHas pa6ora 5. 3ydyeHue kaTaluTHYECKON aKTUBHOCTH (PepMEHTOB (Ha pUMeEpe
aMUJIa3bl WIM KaTajasbl).

JlaGopaTopHas padora 6. 13yueHne ¢pepMEHTaTUBHOIO pacCIlleIUIEHHUs IEPOKCHUIa BOJOPOIa
B PACTUTENbHBIX U KUBOTHBIX KJIETKAX.

JlaGopaTopnasi pa6ora 7. CpaBHeHHe mpoiieccoB GOTOCUHTE3a M XEMOCHHTE3A.

JlaGopaTopHas pa6ora 8. CpaBHeHHE NPOIIECCOB OPOKEHUS U IbIXaHUs

Tema 1.7.

HacnexcrBennas
uHpopmanus u
peaju3aums ee B
KJIeTKe

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yuenune

Peakiun matpuuHoro cuuTesa. [IpuHIMI KOMILJIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peammsanus HacneAcTBeHHOH uHGopManuu. [eHeTnyeckuit KoA, €ro CBOWCTBA.
Tpanckpunuusa - Marpuunslii cuHTe3 PHK. IlpmHOuMnel TpaHCKpUNIMH: KOMILJIEMEHTApHOCTD,
AHTUIAPAIIETbHOCTh, ACUMMETPUYHOCTD. TpaHCIALMs U ee dTanbl. YyacTue TpancnoptHbix PHK B
OouocuHTe3e Oenka. YcimoBus OuocuHTe3a Oenka. KomupoBanwe amuHOkucioT. Ponp pubocom B
ounocuHTe3e O6enka. OpraHu3aius reHoMa y MpoKapuoT U DYKapUOT. Perysiius akTHBHOCTH T€HOB Y
npokapuot. ['unoresa onepona (. JKaxo0, XK. Mano). Perynsius 0OMEHHBIX MPOLIECCOB B KIIETKE.
KneTtounsrii romeoctas. Bupychol - HekineTouHnbie pOpMBbI )KU3HU U 00JIHraTHbIe mapa3utel. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHeie 3a001eBaHNs YeTOBEKA,
*)uBOTHBIX, pactenuid. CITNJI, COVID-19, couunanpHbie 1 MEIUIUHCKHAE TTPOOIEMBI.




IIpakTnyeckas padora 5. Co3nanue MoJienu BUpyca

Tema 1.8.
Ku3HeHHBIA UK
KJIEeTKH

OCHOBHOE CO/Iep:KaHue

5(1)/3

Teopernueckoe odyuenune

Krnerounslii uki, ero nepuoibl ¥ peryisinus. Uatepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB,
nporekaomux B uHTepdaze. ITlogroroBka KIETKM K  JENCHHUIO. [IpecCHHTETHYeCKHiA
(IIOCTMUTOTUYECKHI), CHUHTETUYECKUH M IOCTCUHTETUYECKHM (IPEeMUTOTHYECKU) TMEepUOJIbI
untepdaspl. Marpuunsiii  cunte3 JHK - pernukanus. [punounsr  perumkanmu  JIHK:
KOMILIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBINA CUHTE3, AHTUNAPAIUIEIIbHOCTh. MeXaHU3M perinKauu
JHK. Xpomocombl. CTpoeHue xpoMocoM. Termomepsl U TenomMepasza. XpoMOCOMHBIN HA0Op KIETKH
- KapuoTun. JIUMIOMAHBIA W TamIOMAHBIE HAOOPB XpPOMOCOM. ['OMONOrHYHBIE XPOMOCOMBI.
[TosoBeie XpoMocoMbl. JleneHue kieTku - MuTo3. CTaiui MUTO3a U POUCXOIAIIUE B HUX ITPOLIECCHI.
Tunel muto3a. Kaprnokunes u uutokunes. buonornueckoe 3Ha4eHUE MUTO3A.

JlaGopaTopnasi pa6ora 9. I3yueHue XpoMOCOM Ha TOTOBBIX MHKpPOIIpErapaTax

Jlaboparopnas padora 10. Habmonenne MuTo3a B KIeTKaX KOHYMKA KOPEIIKA JyKa (Ha TOTOBBIX
MUKpoIpenaparax).

CamocrosiTeibHas padora Ne 1. Perynsius MUTOTUYECKOTO IUKIIA KIeTKU. [Iporpammupyemas
KJIETOYHAs THOEIB - anonTo3. KiierodyHoe siipo, XpoMoCcoMbl, GyHKITMOHATbHAS TeHOMHUKA.

Pa3nen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

44(1)/31

Tema 2.1.
Ctpoenue
(pyHKIMHM OPraHU3MOB

u

OcHoBHOE coep/KaHue

6(1)/ 3

Teopernueckoe o0yuenune

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJTHOKJIETOYHBIE,  KOJIOHHUAJHHBIC,
MHOTOKJIETOYHbIE OpraHu3Mbl. OCOOCHHOCTH CTPOCHUS M >KU3HENEATEIHHOCTH OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHBbIE T'PUOBI, OJHOKJIETOYHBIE BOIOPOCIH, APYTUe
npotuctbl. KoloHnanbHble oprann3mMel. B3anMocBsA3b 4acTeid MHOTOKJIETOYHOTO Opranu3Ma. TkaHu,
OpraHbl U CUCTEMBI opraHoB. Opranusm kak efauHoe 1enoe. 'omeoctas. Tkanu pactenuii. Tumsl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, MOKPOBHAs, MPOBOJSAIIAS, OCHOBHAs, MEXaHUYeCKas.
OcobeHHocTH cTpoeHMs, HYHKIINI 1 PACTIOJIOKEHHS TKaHEH B opraHax pacTeHui. TkaHU )KUBOTHBIX
U uyenoBeka. THMbl )KMBOTHBIX TKaHEH: SMHTENMaIbHasl, COCAUHUTEIbHAS, MbILIICYHAsS,, HEPBHAS.
OcobeHHoCTH CTpOoeHUs, (DYHKIMI M PACIOJOKEHHUs] TKaHEeW B OpraHax >KMBOTHBIX M YEJIOBEKA.
Opraunbl. BereratuBHbie U reHEPATUBHBIE OpraHbl pacTeHUid. OpraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX
u 4yenoBeka. OyHKIMKA OpPraHoB U CUCTeM opraHoB. Omnopa Tena opraHu3mMoB. Kapkac pacTeHuUid.
CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapyXHBIII M BHYTPEHHUN CKEJET.
CtpoeHue W TUIBI COEAUHEHHUs KocTeil. J[BrkeHue opranu3mMoB. JIBHKEHUE OJIHOKIETOUHBIX
OpraHU3MOB: aMe0OUJIHO€, >KT'YTHUKOBOE, peCHUYHOE. JIBMKEHHE MHOTOKJIETOYHBIX PACTEHUN:
TPONMU3MbI M HACTUU. JIBUKEHUE MHOTOKJIETOUYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAS CHCTEMA.
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Pednexc. CxenerHpie MBI U UX padboTa. [Iutanue opranusmos. [lornomienue BoIbI, yTIeKUCIOTO
razda ¥ MHUHEpPaIbHBIX BEINECTB pacTeHUAMH. IluTanue KMBOTHBIX. BHyTpumonoctHoe u
BHYTPUKJIETOUHOE NHULeBapeHue. [Iutanue mo3BoHOYHBIX KUBOTHBIX. OTIEIbI NUIIEBAPUTEIILHOTO
TpakTa. [InmeBapurensHbie xene3bl. [Inmesapurenpyas cucreMa 4elloBeka. J[pIxaHne OpraHu3MoB.
pixanue pactenuil. [Ipixanue xuBoTHBIX. Juddy3us ra3oB yepe3 noBepxHOCTh KieTkH. KoxxHoe
nbixaHue. JlprxatenpHas noBepXHOCTh. JKabepHoe U JleroyHoe abixaHue. JlpIxaHue M03BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUSI JIETKUX [MO3BOHOYHBIX JKHBOTHBIX.
JlpIxaTenpHas cUCTeMa 4YeloBeKa. MexaHu3M BEHTWIALUU JIETKUX y NTULl U MJICKOIMTAIOLIUX.
Perynsimust nerxanwus. JlprxarenbHbie 00beMbI. TpaHCIOPT BEIIECTB Y OPTaHU3MOB. TpaHCIOpPTHBIC
cuctembl pacteHuil. TpaHCHopT BemiecTB y >KMBOTHBIX. KpoBeHOCHas cucreMa M €€ OpraHbl.
KpoBeHocHast cuctema MO3BOHOYHBIX KUBOTHBIX M ueinoBeka. Ceplle, KPOBEHOCHBIE COCYIbI U
KpoBb. Kpyru kpoBooOpaiieHus. DBOIIOIHOHHBIE YCIOXKHEHUS CTPOEHHUsI KPOBEHOCHOM CHCTEMBI
MIO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u ee perynsius. Beigenenue y opranu3smoB. Brinenenue
y pacreHuid. Beinenenue y KuBOTHBIX. CoKparuTenbHble Bakyond. Oprassl BbLIEICHHS.
QunpTpanys, cekpenus U o0paTHOE BCAChIBAHUE KAaK MEXaHU3MbI pabOTBl OPTraHOB BBIICICHUS.
CBs3b IOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIJCIIUTENBHON cUCTEMaMH. BplieneHue y Mo3BOHOYHBIX
KUBOTHBIX U 4enoBeka. [louku. CtpoeHne u GpyHKIMoHUpoBaHue Heppora. OOpa3oBaHUE MOYHU Y
4eJoBeKa. 3aluTa y OpraHu3MoB. 3alUTa y OJHOKJIETOYHBIX opraHu3zMoB. Cropbl OakTepuil u
LUCTBl MPOCTEHIINX. 3alnuTa y MHOTOKJIETOUHBIX pacreHui. Kyrukyna. CpencrBa maccUBHOM U
XUMUYECKOH 3aiuThl. DUTOHIUABL. Pa3apakuMoCTh U perysauus y Opranu3MoB. Pazipaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PasgpaxmmocTs W peryisinus y pacteHuidl. PocToBeie
BeIlleCTBa U UX 3HaueHHe. HepBHas cucrtema u peduexTopHast peryisuus y >KuBOTHbIX. HepBHas
CUCTEMA U €€ OTJeNbl. DBOJIIOIIMOHHOE YCIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX.
OTnienbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KHUBOTHBIX. Peduiekc u pednexropnas nyra. besycnoBHbie
U yclIoBHBIE pedieKkchl. ['ymMopalibHas peryssiinus U SHIOKpPHUHHAs CHUCTEMA KUBOTHBIX U YEJIOBEKa.
JKenespl SHAOKPUHHON CHUCTEMBI U MX TOpMOHBI. [leiicTBME rOpMOHOB. B3anMoOCBsA3b HEPBHOU H
SHAOKPUHHON cucTeM. [ mnoranamo-runoduszapHas cucrema.

JlabopaTopnasi paGora 11. M3yuyeHne TkaHel pacTEHUN. 1
JlabopaTopnas padora 12. V3ydyeHne TkaHel )KUBOTHBIX. 1
Jlaboparopnasi padora 13. V3ydyeHne opranoB IBETKOBOTO PaCTEHUS 1
CaMmocrosiTeibHasi paGora 2. 3ammra y MHOTOKJIETOYHBIX JKHBOTHBIX. IIOKpOBBI M HX 1
MPOM3BOJHBIC. 3amuTa OpraHu3Ma OT Oone3Hei. MiMMmyHHas cucrema denoBeka. KieTouHbIl u

IYMOpaJIbHBIA UIMMYHHUTET. BpoXkieHHbII 1 mproOpeTeHHbIN crenuuueckuii UMMYHHUTET. Teopus
KJIOHaNIbHO-cenekTuBHOro ummynurera (I1. Opnux, ®.M. bepner, C. Tonerasa). BocnanurenbHsie

OTBETHI OPraHu3MoB. PoJib BpOKJIEHHOI0 IMMYHHUTETA B Pa3BUTUH CUCTEMHBIX 3a00JI€BaHUH.

Tema 2.2. OcHOBHOE coJiepKaHue 7/5




PasMHokenune u
pa3BUTHE OPraHU3MOB

@DopMBI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe (BKJIIOYasi BET€TaTUBHOE) M TOJ0BOE. BUIbI
0ecrioyoro pasMHOXKEHHUA: IMOYKOBaHHE, CHOPYIsLMA, (parMeHTanus, kioHuposanue. IloioBoe
pasmHoxeHue. IlonoBele kneTku, win ramersl. Meio3. Craguu meiiosa. IloBenenne xpomocom B
Mmenoze. Kpoccunrosep. buosnornueckuii cMbIC Mei03a U MOJI0OBOro npouecca. Meno3 u ero Mecto
B JKM3HEHHOM LMKJIe opraHu3zMoB. lIpenzaponeimieBoe paszButue. ['ameTrorenes y XUBOTHBIX.
[Tonossle xene3bl. OOpa3oBaHuE U pa3BUTHE NOJIOBBIX KIIeTOK. CriepMmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX  KIETOK. OIIONOTBOpEHHE H SMOpPHOHAIBHOE pa3BUTHE IKUBOTHBIX. CrocoObI
OILIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes. HauBnayanbHoe pa3sBUTHE OPraHU3MOB
(oHTOrEHE3). DMOPHOIIOTHS - HAyKa O Pa3BUTHU opraHu3MoB. Ctaaun aMOpHOTreHe3a )KUBOTHBIX (Ha
npumepe Jarymku). Ipo6nenue. Tumbl apoOnenus. OcoOEHHOCTH IPOOICHUS MIICKOMUTAIONINX.
3apopplleBbie JTUCTKH (TacTpyssiius). 3akjiagka OpraHOB M TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB.
B3auMHoe BiusiHME YacTeil pa3BHUBaroLIerocs 3apojbliia (3MOpHOHANIbHAsT MHIAYKLHUA). 3aKiajgka
IUIaHAa CTPOEHUS KUBOTHOT'O KaK pe3y/lbTaT HEPapXUUYECKUX B3aUMOJCHCTBUI reHoB. BnusiHue Ha
SMOpPHOHAIBHOE PAa3BUTHE Pa3IMYHBIX (PAaKTOPOB OKpY»Karolei cpenbl. PocT 1 pa3BUTHE )KUBOTHBIX.
[ToctamOpuonaneHblii niepuon. Ilpsmoe m Hempsimoe pasButue. PazButue ¢ meramopdo3oMm y
0€CII03BOHOYHBIX M MO3BOHOYHBIX >KMBOTHBIX. bHOJOrnueckoe 3HaueHUE MPSMOrO U HENPSIMOIo
Pa3BUTHUS, UX paclpOCTpaHEHHE B MpHUponae. Tulbl pocTa KUBOTHBIX. DAKTOPBI PErYISIIMKU pPOCTa
KUBOTHBIX U yenoBeka. CTaguu NoCTIMOPUOHAIBHOIO Pa3BUTHS y )KUBOTHBIX U yesioBeka. [lepuosis
OHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJI0OrH4ecKue nporecchl. Pa3MHOXEHME U pa3BUTHE
pacrenuil. ['ametoput u cnopodur. Meito3 B )ku3HEHHOM IHKIe pacTeHHd. OOpa3oBaHUE CIOp B
npouecce Meio3a. 'ameroreHe3 y pacreHuil. OIUIOJOTBOPEHME M Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. J[BoifHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHU. OOpa3oBaHKe U pa3BUTHE CEMEHHU.
MexaHU3MBbl PETYJISLNN OHTOT€HE3a Y PAaCTEHUI U dKUBOTHBIX

JlabopaTopnasi padora 14. V3y4yeHne cTpoeHus NOJOBBIX KIETOK HAa TOTOBBIX MUKPOIPENaparax. 2
IIpakTnyeckas pabdora 6. BolisiBieHNe NIPU3HAKOB CXOACTBA 3apOAbIIIEH NO3BOHOYHBIX JKUBOTHBIX. 2
Jlaboparopnasi padora 15. CTpoeHre OPraHoB pa3MHOKEHHUSI BBICITUX PACTCHUM. 1
Tema 2.3. OCcHOBHOE cOIepKaAHNE 3/2
I'enernka - Teoperuyeckoe o0yueHue 1
HayKa 0 Vcropusi CTaHOBIIEHUS W Pa3BUTHUS TeHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne ®@pusa, T.
HACJIEACTBEHHOCTH U Moprana. Ponp oredyecTBeHHbIX y4yeHbIX B pa3BuTuu reHetuku. Padorer H.K. Kombunosa, H.U.
H3MEHYHBOCTH BasunoBa, A.H. benozepckoro, I'.JI. Kapmeuenko, O.A. ®dunumyenko, H.B. Tumodeena-
OPraHu3MoB PecoBckoro. OCHOBHbIE TE€HETUYECKHE TIOHATHS U CHUMBOJBL. [ OMOJIOTHYHBIE XPOMOCOMBI,

AJUICJIbHBIC I'CHBI, AJIbTCPHATUBHBIC ITPU3HAKH, ,Z[OMI/IHaHTHBII\/'I n peuecanHHﬁ IIpHU3HAK, rOMO3UT0TA,
reTepo3nurora, 4YucCras JIMHHA, FI/I6pI/I)II)I, T'CHOTHII, (i)eHOTI/IH. OcHOBHBIE METOJAblI TCHCTHKU!
FI/I6pI/II(OJ'IOI“I/I‘-ICCKI/II71, HHTOHOFHHGCKHﬁ, MOJ'ICKy.HSIpHO-FCHeTI/I‘{eCKI/II\/'I.

JlaGopatopnas pa6ora 16. [I[po3o¢uia kak 00bEKT FTeHETUYECKUX MCCIIEJOBAHUIA.




Tema 2.4.
3aKoHOMEpHOCTH
HACJIeICTBEHHOCTH

OcHoBHoOe coJep/kaHue

11/8

Teopernueckoe odyuenune

Mounorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHens - 3aK0H equHO00pasusi THOPHIOB
nepBoro nokosienus. Ilpasmwio nomuHupoBanus. BTopoil 3akoH MeHenst - 3aKOH pacUICIUICHUS
npu3HaKoB. [{uTonornueckre OCHOBBI MOHOTHOPUHOTO CKperuBaHus. [ MmoTe3a YiucTOThl TaMeT.
AHanu3upyroniee ckpemuBanue. [IpomexyTouHslii XapakTep HacienoBaHus. PaciuernseHue
MPU3HAKOB IIPU HEMTOJIHOM JIOMUHUPOBAHHH.

JurubpunHoe ckpenBanue. Tpetwit 3akoH MeHzmens - 3aKOH HE3aBHCHMOTO HAaCIlIeJOBAHUS
MpU3HaKOB. lluTomornueckre OCHOBBI AUTHOPUAHOrO CKpermuBaHus.CIEIUICHHOE HACJICIOBaHHE
npusHakoB. Pabotel T. Moprana. CrierieHHOE Hacae0BaHUE T'€HOB, HAPYIICHUE CLICTUICHUS] MKy
reHamMu. XpoMOCOMHasi TEOPHUs HACJIEICTBEHHOCTH.

['enetuka nona. XpoMOCOMHBIM MEXaHU3M ONPEIEICHUS 1MoIa. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHplii U TreTeporaMeTHbId 10N ['eHeThuyeckass CTPYKTypa IIOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLETUIEHHBIX C MTOJIOM. ['€HOTHN Kak LieNocTHas cucrema. [lneriorponus
- MHOXECTBEHHOE JelicTBUE reHa. MHOKeCTBEeHHBIN amienu3M. B3aumoneicTBrue HealeabHbIX
reHoB. Kommnemenraprnocts. Onucras. [lonumepus.l'eHeTnueckuii KOHTPOJIb Pa3BUTHUSL PACTEHUH,
JKUBOTHBIX M 4YEJIOBEKa, a Takke (U3MOJIOTMUYECKUX TPOIECCOB, MOBEIEHUS W KOTHUTHUBHBIX
byakuumii. ['eHeTHUEeCKHE MeXaHWU3Mbl CUMOHOTEHEe3a, MEXaHU3Mbl B3aUMOICHCTBUA 'XO35IUH -
napasut" W "X03siMH - MHKpoOuoM". ['eHeTHMYecKHMe acmeKThl KOHTPOJIS | H3MEHCHHUS
HACJIEJACTBEHHON MHGOPMAIINHU B TTIOKOJICHUSIX KJIIETOK U OPTaHHU3MOB.

IIpakTnyeckas padora 9. M3zyueHue pe3yabTaToB MOHOTHOPHUIHOTO CKPELIMBAHUS Y APO30(UIIbI.

IIpakTuyeckas padoral(. l3yuenue pe3yabTaToB JUTHOPUIHOTO CKPELUIUBAHUS Y IPO30(UIIBI.

N

HpaKTH‘leCKaﬂ pa60Ta 11. Pemrenue 3a1a4 Ha OMpeaACIICHUEC BEPOATHOCTH BO3HUKHOBCHUS
HACJICACTBCHHBIX NPHU3HAKOB IIPpWU MOHO , /U , HOJ'II/IFI/I6pI/IJIHOM 1 aHAJIM3HUPYIOICM CKPCIIIMBAHWUH.

IIpakTyeckas padora 12. CocraBiieHnE TEHOTUIIMYECKUX CXEM CKPEINBAaHUS

Tema 2.5.

OcHoBHOE COACPKAHUC

4/ 3




3aKkoHOMepHOCTH
U3MEHYHBOCTH

Teopernueckoe odyuenune

BsaumopeiictBue reHoruna u cpeisl npu ¢popmupoBanuu ¢eHotumna. M3MEeHUNBOCTh MPU3HAKOB.
KadecTBeHHBIE W KOJIMYECTBEHHBbIE NPU3HAKU. BHAbl M3MEHYMBOCTHU: HEHACIIEICTBEHHAs U
HaclenCcTBeHHas. MoaudukanuoHHas U3MeH4YMBOCTh. Ponb  cpensl B hopMHupOBaHHH
MOIU(PUKAIIMOHHOW W3MeHUMBOCTH. Hopma peaknum mnpusHaka. BapuanuoHHbBId psin U
BapuanmonHas kpuBasi (B. HMoranncen). CpoiictBa MOAU(MUKAIMOHHOM HM3MEHYMBOCTH.
I'enoTunuyeckas U3MEHYHUBOCTbD. CBOHCTBAa  I'€HOTHUIINYECKOH H3MEHYUBOCTH. Bunnr
TeHOTUITMYECKOW M3MEHYMBOCTU: KOMOMHATHUBHASA, MyTalmoHHas. KoMOMHATHBHAS U3MEHYUBOCTbD.
Meiio3 ¥ TOJOBOW MpoIECC - OCHOBA KOMOMHATHBHOW H3MEHYHUBOCTH. POJIb KOMOWHATUBHOM
M3MEHYUBOCTU B CO3JJaHUH T'€HETUYECKOro pa3HOOOpa3us B Mpenaesax OJHOro BUAa. MyTalloHHas
W3MEHYMBOCTh. BuUIBI MyTauuii: TEHHBbIE, XPOMOCOMHBIC, TeHOMHBbIC. CHOHTaHHBIE W
WHIYLIMPOBAHHbIE MyTALMU. SliepHbIE U HUTOIUIa3MaTHYecKue MyTauuu. CoMaTHYECKUE U MOJIOBBIE
myTanuu. [IpuyuHBl BO3HUKHOBEHUS MyTaluii. MyTareHsl M HX BJIUSHHE HA OPTaHU3MBIL.
3aKOHOMEPHOCTH MYTAallMOHHOI'O MpOLEecca. 3aKOH TOMOJIOTMYECKHX PSAJOB B HACJIEACTBEHHOM
n3menunBocty (H.U. BaBunos). BHesgepHas n3MEHYMBOCTh U HACJIEICTBEHHOCTh

JlaGopaTopuasi padora 17. MccnenoBanue 3akOHOMEPHOCTEH MOAM(PUKAITMOHHON H3MCHUNBOCTH.
[TocTpoeHre BapUAIMOHHOTO PsiJia M BAPHALIMOHHON KPUBOM

IIpakTnyeckas padora 13. Myrtanuu y n1po3o¢uiisl (Ha TOTOBBIX MHKpONpenapaTax).

Tema 2.6.
I'eneTnka 4yeioBeKa

OcHoBHOE coep/KaHHe

Teopernueckoe odyuenue

Kapuotun wyenoseka. MexayHapo/iHas MNporpaMMa MCCIEIOBaHUS TIE€HOMa YeJIOBEKa.
Metoapl M3y4deHUs] TEHETHUKH 4YEJIOBEKA: TCHEAJIOTHYECKUU, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH,
NONYJIAUUOHHO-CTATUCTUYECKUH,  MOJEKYISIpHO-TeHeTHUYeCKuil. COBpPEMEHHOE  OINpeaeieHUe
TE€HOTHIA: MMOJHOTEHOMHOE CEKBEHHUPOBAHHE, TEHOTUIIUPOBAHKE, B TOM 4ucie ¢ momoinbio [T1[P-
aHanuza. HacrnenctBeHHble 3a00neBaHus yelnoBeKa. [ eHHbIE U XPOMOCOMHBIE OOJIE3HU YeIOBeKa.
bone3nn ¢ HaciaeACTBEHHOW MPEAPACIONOKEHHOCTHIO. 3HAYCHUE MEIUIIMHCKOM TEHETHKU B
NPEeIOTBPAllICHUH W JIEYeHUH TEeHEeTHYEeCKHX 3a00JeBaHUil dYenoBeka. MeTuKo-TeHEeTHYECKOe
KOHCyJbTHpoBaHue. CTBosoBble KieTku. [ToHsTHE "reHeTnueckoro rpysa’. DTHUECKHE acTEKThl
WCCJICIOBAaHU B 0OJACTH PEeJaKTUPOBAHUS T'€HOMA M CTBOJIOBBIX KJeTOK.['eHeTnueckue (hakTopsl
MOBBIIIEHHOW YYBCTBUTEIBLHOCTH YEJOBEKa K (PU3HMYECKOMY W XHUMHYECKOMY 3arps3HEHUIO
OKpYy>Karolen cpepl. ['eHeTnueckas mpeapacnonoKeHHOCTh YEIOBEKa K MaTOJIOTUsIM

4/ 3
1

IIpakTuyeckas padora 14. Pemenue 3a1au Ha onpeiesieHNe BEPOSITHOCTH BO3SHUKHOBEHUS
HaCJIEJCTBEHHBIX MPU3HAKOB IIPH CLIETIJIEHHOM HaCJI€JOBAHUH.

IIpakTnyeckas padora 15. CocraBiieHue 1 aHaIU3 POAOCIOBHON

Tema 2.7.

OcHOBHOE coepxaHue

5/4




Cenekuusi OpraHu3mMoB

Teoperuueckoe o0yueHue

JloMecTukanmsi M CEJIEKIHUs. 3apOoXKICHUE CEJICKUMM W JoMecTukauuu. Ydenue H.HA.
Baguiosa o LleHTpax mpoucxoXIeHUs U MHOTO0Opa3usi KyJIbTYPHBIX pacTeHuil. Poib cenexnuu B
CO3JJaHUU COPTOB PACTEHUH M MOPOJ KUBOTHBIX. COpT, MOpOAa, MITaMM. 3aKOH TOMOJIOTHYECKUX
PSI0B B HacleACTBeHHON n3MeHunBocTy H.W. BaBuioBa, ero 3HaueHue ISl CEJICKIIMOHHON paOOTHI.
Metonpl ceneKIMOHHONW paboThl. MICKyCCTBEHHBINH OTOOP: MAacCOBBIA M WHIUBHUIYAIbHBIA. DTaIlbI
KOMOMHAIIMOHHOW cesiekiuu. McnpiTanue npou3BoauTeneit mo moroMctBy. OTOOp MO TeHOTUIY C
MOMOIUIbIO OLEHKH (EeHOTUIIa MOTOMCTBA M OTOOp MO TeHoTHmy ¢ momomibio ananu3a JIHK.
VckycCTBEeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PajiuanvmoHHBIN M XUMHYECKUN
MyTareHe3 Kak MCTOYHUK MYyTalui y KyJIbTypHbIX (hopM opranu3moB. Mcronb3oBaHre TeHOMHOTO
pPeNaKTUPOBAaHUS M METONOB pekoMOMHaHTHBIX JIHK mis moiydeHuss MCXOQHOTO MaTepuana Jyis
cenekiuu. [lonmydenue mnonuruionaoB. BHyTpuBumoBas rubpuauzanvsa. bBiIn3kopoacTBEHHOE
CKpEIIMBaHKe, WU WHOpUIUHT. HepoacTBEHHOE CKpelMBaHue, WiH ayTOpUIuHT. ['eTepo3nc u ero
npuuuHbl. Mcnonp3oBanue rereposuca B cenekuuu. OtmaneHHas rubpuauzanus. [Ipeomonenue
OecruIousi MeXKBUIOBBIX THOPUIOB. JIOCTHIKEHHUS CETIEKIIMK PACTEHUN U KUBOTHBIX. COXpaHEHHE U
M3Yy4YEHUE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUMN U UX TUKUX POAUYEH ISl CO3JaHUS HOBBIX
COpPTOB Y THOPHUJIOB CEIBCKOXO035UCTBEHHBIX KYJIBTYP

JlabopaTopnass padora 18. l3ydeHue cOpPTOB KyJIbTYpHBIX PACTEHUH M TOPOJ JOMAIHUX
KMBOTHBIX.

JlabopaTopnasi padora 19. V3yuyenne MeTo10B CEIEKIIUMHA PACTEHUH.

IIpakTnyeckas padora 16. IIpuBnBKa pacTeHMIA.

-

IIpakTuyeckas padora 17. Dxckypcus. OCHOBHBIE METO/BI M JJOCTHXKCHHS CENIEKIIMN PACTEHUHN U
JKUBOTHBIX (HA CENEKIHMOHHYIO CTaHIUIO, TUIEMEHHYIO (JepMy, COPTOUCIBITATENbHBIN y4acTOK, B
TEIJTUIHOE X0341CTBO, B 1a0OPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IEHTPA).

Tema 2.8.
buorexnosgorus u
CHHTETHYECKAas
omnoJiorust

OcHoBHOE cogepkaHue

4/ 3




IIpogeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KAHNE TEOPEeTHYECKOro 00y4eHHs

OOBeKThl, HCNONb3yeMble B OHOTEXHOJIOTMH, - KJIETOYHbIE U TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTaHU3MBI, HX XapaKkTepucTuka. TpaauimonHas OMOTeXHOJIOT s XJIeOoneyeHue, moaryuyeHne
KHUCIIOMOJIOYHBIX ~ INPOAYKTOB,  BHHOzenue.  MukpoOuosornueckuii  cuHre3.  OOBEKTHI
MHUKPOOHOJIOTUYECKUX TeXHONIOTUi. [Ipon3BoacTBO Oenka, aMHHOKUCIOT U BUTaMuHOB. Co3nanue
TE€XHOJIOTMM M MHCTPYMEHTOB LEJICHANPABICHHOIO W3MEHEHUS M KOHCTPYUPOBAHHS I'€HOMOB C
LIEJIBIO TOJIy4YEHHUsI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEpIKAIIMX HE BCTPEYAIOIIMECS B IPUPOAC
O6uocuHreTnueckue mytu. Kierounas unxenepus. MeToabl KyiabTypbl KJIETOK U TKaHEW pacTeHUH 1
*HUBOTHBIX. KpuoOGanku. Comartuueckas rHOpHIM3alMs W COMAaTHYECKHH 3MOpuOTreHes.
Hcnonp30BaHME TalulOuAOB B CENEKUUM  pacTeHud. VICKyCCTBEHHOE  OIJIOJOTBOPECHME.
PexoHCTpyKIIMS SMLEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOJ TpaHCIIaHTAlUU SAE€p KIETOK.
XpoMOCOMHass M Te€HHas UWHXEHepusa. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYHPOBAaHME
pexomOuHanTHbIX JIHK. JlocTH)keHHS M NEpCreKTUBBI XPOMOCOMHOW W T'€HHOM HH)KEHEPHH.
OKOJIOrMYecKHe M 3TUYECKHE MNpoOJIeMbl I'€HHOW HHXKEHEpUH. MeIUIMHCKUE OMOTEXHOJOTHH.
[Toctrenomuass  mudpoBas  memunuaa.  [II[P-gumarHoctika.  MeTabojaoOMHBIH  aHaNM3,
TFCHOLEHTPUUECKUN aHaIU3 IpPOTEOMa 4YEJIOBEKAa JJI OLEHKH COCTOSIHMSL €ro  3J0POBbS.
Hcnonp30BaHnEe CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-O0nouHxeHepus i pa3padoTKu
(byHaaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJIOIUH, CO3/JaHNsl KOMIJICKCHBIX TKaHEeH coueTaHnem
TEXHOJIOTUH  TpeXMepHOro OwonpuHTHHra ©  ckaddoinauHra JUIsi  peHIeHus  3ajad
NEPCOHATM3UPOBAHHOM MenuiuHbl. Co3JaHue BEKTOPHBIX BaKIMH C IENbl0  O0ecredeHus
KOMOMHHMPOBaHHOMU 3amuThl 0T Bo3Oynuteneir OPBU, ycranoBieHHEe MONEKYISIPHBIX MEXaHU3MOB
¢ynkunonuposanusi PHK-conmepkamux BHpYCOB, BBI3BIBAIOLIMX 0CO00 OMacHble 3a00JIeBaHUS
YEJI0BEKA U )KUBOTHBIX.

JlaGopaTopHas pa6ora 20. V13yyeHne 00beKTOB OMOTEXHOJIOTUH. 1
IIpakTnyeckas padora 18. [losyyeHne MOJTOYHOKHUCIIBIX TPOAYKTOB. 1
IpakTnyeckas padora 19. Dxckypcusi. BHOTEXHONOTHS - BaKHEHIIAs MPOW3BOANUTENBHAS CHIa 1
COBPEMEHHOCTHU (Ha OMOTEXHOJIOIMYECKOEe MPOU3BOJICTBO).
Paznen 3. Teopusi 3BoJIIOIUH 20(1)/13
Tema 3.1. OcHoBHoOE co/Jep:KaHue 1/0




3apoxaeHue u
pa3BuTHE
IBOJIIOIIHOHHBIX
npeAcTaABJeHU B
omoJiornu

Teopernueckoe odyuenune
OpomonmonHas Teopus Y. Jlapsuna. [Ipeanocsuiky BOSHUKHOBEHU JapBUHU3MA. JKH3Hb U Hay4Has
nestenpHocTh Y. JlapBuna. JIBwkymue cuiabl 3Bodtoudu BujuoB 1no Y. JlapBuHy (BbICOKast
WHTCHCUBHOCTh Pa3MHOXKEHHUSI OpraHM3MOB, HACJEACTBEHHas W3MEHUMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH M MCKYCCTBEHHBIH 0TOOp). OdopMmiieHHEe CHHTETHYECKOW TEOpUU
spomonnu (CTD). HeiirpansHas Teopus sBoionud. COBpEMEHHAsl 3BOJIONMOHHAS OWOJIOTHS.
3Ha4YeHre 3BOIOIMOHHON TeOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOI KapTHHBI MHUPA.

Tema 3. 2.
Muxpo3BoJionus 1 ee
pe3yJbTaThl

OCHOBHOe co/Iep:KaHue

6/ 5

Teopernueckoe odyuenune

[Monmynsanus Kak 3JeMeHTapHas eAuHuIa 53BOMIONMU. COBpPEMEHHBbIE METOAbl OLIEHKU
TEHETUYECKOTO Pa3HOOOpa3usl U CTPYKTYphl Homyasuuid. M3smeHeHne reHooH1a NONyasauuu Kak
3JIEMEHTApHOE SBOJIIOLIMOHHOE SBJICHME. 3aKOH TIeHeTudeckoro pasHoBecus JIx. Xapau, B.
BaiinGepra. DnemenTtapHbie (akTOpbl (IBMKYIIME CHIIBI) SBOJIIOUMH. MYTAallMOHHBIA IPOLECC.
KomOuHnaTtuBHas n3MeH4YMBOCTb. Jlpeild reHoB - ciiydaiiHble HEHANpaBJICHHbIC U3MEHEHUS 4acTOT
ayeneil B momymsanusax. DQQexT ocHoBarenst. Murpanuu. M30smus nomynsuuii: reorpaduieckas
(mpocTpaHCcTBeHHasI), Ouonornyeckas (pernpoaykTuBHas). EcTecTBeHHBIN 0TOOp - HAIMPaBIISIOMINN
daxTop 3BorOIIKA. POPMBI ECTECTBEHHOTO 0TOOPA: IBHKYIINNA, CTAOMIIN3UPYIOLIHA, Pa3pbIBAOIIN I
(mu3pyntuBHblil). IlonoBoit or6op. Bo3HUMKHOBEHHME M 3BOJIOLMS COLMAIBHOTO IOBEACHUS
KUBOTHBIX. [IpuCrOoCcOOIEHHOCTh OPraHW3MOB KakK pe3ylbTaT MHUKPOAIBOJIOUMU. Bo3HUKHOBEHHE
npucnocoOaeHuit y opranu3smMoB. ApomMopdo3sl U uanoanantauuu. Ilpumepsl npucnocodneHuit y
OpraHu3MoB:  Mopdoyiornyeckue,  (QU3NOJOTHYECKHEe, OMOXMMUYECKHE,  IOBEIECHUYECKHUE.
OTHOCUTENBHOCTh MPHUCIOCOOJIEHHOCTH OpraHu3MoB. Buja, ero Kkputepum H  CTPYKTypa.
BunooGpasoBanue Kak pe3ynbTaT MHUKpoldBotouMU. M3omsumus -  kiIoueBoll  (akTop
BupooOpa3oBanus. Ilytu um cnocoObl BHI000pa3oBaHus: ajonaTpuyeckoe (reorpadpuyeckoe),
cUMIaTpuyeckoe  (IKOJIOrMuYeckoe), "MrHoBeHHoe"  (MOJIUIUIONAM3alMs,  TUOpUIU3aAIMs).
JUTMTeNbHOCTh  HBOJIOLMOHHBIX — MpOLECcCOB. MexaHu3Mbl  (OPMUPOBaHUS OHMOJOTHUYECKOTO
pazHooOpaszusi. Ponb »BonOLMOHHON OnoNOTMH B pa3pabOTKE HAYYHBIX METOJOB COXPaHEHMS
O6uopazHooOpazus. MHKpPOIBOMIONMS M KOIBOJIOIUSA TMapa3uTOB M HMX X031€B. MeXaHU3Mbl
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JlaGopaTopHas pa6ora 21. BrisgBieHre H3MEHUYUBOCTH y 0c00€ei OJJHOTO BHJA.

Jlaboparopnasi pabora 22.IIprcioco6sieHnst OpraHu3MOB U MX OTHOCHTEIIbHAS 11€JIeCO00Pa3HOCTb.

JlabopaTopnasi pa6ora 23. CpaBHeHUE BUOB 110 MOP(POJIOTHIECKOMY KPUTEPHUIO

Tema 3.3.

OcHoBHOE coep/kaHue

SININ(




MakposBontonus 1 ee
pe3yibTaThl

Teopernueckoe o0yuenune

Meroapl n3yueHHsT MaKpodBOMOLUH. [laneoHToNOrn4YecKue METOabl M3Y4EHHS SBOJIOIHH.
[Tepexonnbie ¢GopMbl U (QHUIOTEHETUYECKHE PSABI OPraHM3MOB. buoreorpaduueckue MeETOIbI
u3ydenus spomonnu. CpaBHenue ¢uiopsl U (ayHbl MaTEepHUKOB M OCTPOBOB. buoreorpaduyeckne
obmactn 3emau. BuAbI-9HAEMUKH M PENMKTBL. OMOpPHOJOTMYECKHE UM CPAaBHUTEIBHO-
MopdostornuecKre MEeTOAbI H3y4eHUs YBONIIOLUH. [ eHeTHYecKrne MeXaHU3MbI 3BOJTIOIIH OHTOTEHE3a
U TIOSIBJICHUS 3BOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTHYHBIE U aHAJIOTHYHBIE OPTraHbl. PyauMenTapHbie
OpraHbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETUYECKNE, OMOXUMHYECKHE W MAaTEMAaTHUYECKHE METOJIbI
u3ydyeHust  sBomouuu.  ['omonormunsie  TeHbl.  COBpEeMEHHbIE  METOJBl  IOCTPOCHHUS
(UIOTEeHETHYECKUX JIepeBbEB. XPOMOCOMHBIE MYTallMd M 3BOJIONMSA TeHoMoB. OOmme
3aKOHOMEPHOCTU (IpaBuia) 3BoJOIMU. HeoOpaTuMocCTh 3BOIONMH. ANANTUBHAS pagvalius.
HepaBHOMEPHOCTB TEMITOB 3BOJIIOIHH.

Tema 3. 4.

OcCHOBHOE cO/Iep:KaHue

6(1)/ 4




IIpoucxoxnenue u
pa3sBHTHE KU3HHU HA
3emuie

Teopernueckoe odyuenune

Hayunble TUMOTE3bl MPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOreHe3 W MaHCIEPMHUS.
JloHayuHblEe TPEACTABICHUS O 3apOKICHUM >KU3HM (KpeaunoHu3M). ['umore3a NOCTOSIHHOTO
CaMO3apoKJICHUS )KM3HU U ee ompoBepkeHue onbiTamu @. Penu, JI. Cnamwtannanu, JI. Ilacrepa.
[Tponcxoxaenue Xu3HU U acTpoOuosorus. OCHOBHBIE JTambl HEOPTaHUYECKOW 3BOJIOIHU.
[InanerapHast (reosoruueckas) O5BOJIOLUA. XHUMHUYECKas JBONOLUUA. AOUOTEHHBI CHHTE3
OpraHnuecKkux BemecTB u3 Heopranmdeckux. Ombir C. Mwmmiepa u I'. FOpu. OO6pa3oBanue
nosuMepoB u3 MonomepoB. KoanepBatHas runore3a A.M. Onapuna, runoTe3a NepBUYHOrO OyIb0HA
. Xonneitna, renernueckas runoresa I'. Memnepa. Pubozumsi (T. Uek) u runoresa "mupa PHK" V.
['un6epra. DopMupoBaHre MeMOpaH U BOSHUKHOBEHUE MPOTOKIJIETKU. VicTopust 3eMiIu 1 METO/IBI ee
u3ydeHus. Mckonaemble opranuyeckue ocTaTku. I'eoxpoHonorus u ee Meroabl. OTHOCUTENbHAS U
abcomroTHas reoxpoHoyorus. ['eoxpoHonmorMyeckas IIKaiga: DOHbBI, OPbl, MEPHUOIBI, DSIOXH.
HavanbHble 3Tanbl opranuueckoil sBostonnu. [losiBaeHre 1 3BOIOLNS NEPBBIX KIETOK. DBOJIIOLHUS
MeTabonu3ma. Bo3HukHOBeHHE mepBbIX dKocucTeM. CoBpeMeHHbIE MUKPOOHBIE OHOIUICHKH Kak
aHaJsior nepsbix Ha 3emiie cooduiecTB. CTpoMatonuThl. [IpokapuoTe! u aykapuotsl. [IporcxoxaeHue
ykapuoT (cuMmOuoreHe3). DBOJIOIMOHHOE TNPOUCXOXkJAeHHWE BUpYycoB. I[IpoucxoxnaeHue
MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE JTambl 3BOJIOLUMU BBICHIUX pacTeHuil. OcHOBHBIE apoMopdosbl pacteHuil. Bwixon
pactenuii Ha cymny. [losiBieHre clOpOBBIX pacTeHUl U 3aBoeBaHUE UMU CyIlId. CeMEHHbIE paCTEHMUSL.
[IpoucxoxaeHne UBETKOBBIX pacTeHU. OCHOBHBIE ATallbl HBOJIOLNHN )KUBOTHOIO MUpa. OCHOBHBIE
apoMop(ho3bl KUBOTHBIX. Benackas payna. KemOpuiickuil B3pbIB - OSIBIIEHUE COBPEMEHHBIX THIIOB.
[TepBbie xOpa0BbIE KUBOTHBIE. JKI3HB B BOJIe. DBOIOIMS MO3BOHOUHBIX. [Iponcxoxaenune ampuouii
u pentwmid. [IpoucxoxaeHne MIEKOMUTAIONMX M NTUIl. [IpuHIMI KItoueBoro apomopdosa.
OcBoeHne 6ecro3BOHOYHBIMU M TTO3BOHOYHBIMU KUBOTHBIMU CYyIIU. Pa3BuTHE KU3HU HA 3emIie 1o
9paM M TIEpHOJIaM: apXel, MPOTEepOo30i, Mmaneo3oi, Me3030i, KaitHo30#. OOmas xapakTepucTHUKa
KJIIUMaTa W TeOJIOTMYECKUX mnponeccoB. llosBieHMe M pacuBET XapaKTEepHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yCiIOBUs U BIUSHUE HA ra30BbId cOCTaB aTMOC(epbl. MaccoBble BHIMUPAHUS
- KOJIOTMUECKHUE KPU3UCHI TPpouuioro. [IpuunHel U caeacTBUs MaCCOBBIX BBIMUPAHUM.

BuprtyanabHas jJadopaTopHasi padora 24. MonenupoBanue onbIToB Musuiepa-tOpu 1o u3ydeHunto
aObMOreHHOT0 CHHTEe3a OPraHNYECKUX COeTMHEHUH B IEPBUYHON aTMOcdepe.

Jlaboparopnasi padora 25. V3ydeHne u onrMcanne NCKOMMAeMbIX OCTATKOB JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora 20. V3yuenue ocoOeHHOCTEH CTPOEHUS! pAaCTEHUH pa3HbIX OT/EIIOB.

IIpakTnyeckas padora 21. Mzyuenne oco6eHHOCTEN CTPOEHUS MO3BOHOYHBIX )KUBOTHBIX.

CamocrositenbHas padora 3. CoBpeMeHHbBIN 3KOJIOTHYECKHI Kpu3uc, ero ocooeHnoctu. [Ipodbiema
coxpaHeHus OnopasHooOpasust Ha 3emie. CoBpeMeHHas CucTeMa opraHudeckoro mupa. [IpuHuumns!
KJ'IaCCI/I(bHKaHI/H/I OpPTraHHU3MOB. OCHOBHBIE CHCTEMAaTHYECKHUE rpynmnbsl OPraHu3MoB.

A




Tema 3. 5.
IIpoucxoxnenue
YeJIOBEKa -
aHTponorexHe3

OcHoBHoOe coJep/kaHue

6/ 4

Teopernueckoe odyuenune

Pa3nens! u 3agaun anTponosiorud. Metopl autpononorud. CTaHOBIIEHUE IPEICTABICHUN O
IIPOMCXOXKICHNUN 4enoBeka. Penurnosssie Bo33peHus. CoBpeMeHHbIE HayuHble TeOpuH. CXOICTBO
4eJl0BeKa € JKUBOTHBIMU. CHCTEMaTH4ECKOE IOJIOKEHHE uenoBeka. CBHIETENbCTBA CXOJCTBA
YeJ0BeKa C JKUBOTHBIMU: CPAaBHUTEIbHO-MOP(OJIOrHUecKue, 3MOpHoJIoruueckue, (usmnonoro-
Onoxummuueckue, nopeaeHueckne. OTIMUus 4enoBeKa OT )KMBOTHBIX. IIpsiMOX0XkaeHNE U KOMILIIEKC
CBA3aHHBIX C HUM IPHU3HAKOB. Pa3BUTHE TOJIOBHOrO MO3ra M BTOPOW CUTHAJIBHOM CUCTEMBI.
HBwxymme cuibl  ((pakTopsl) aHTpomoreHesa: Ouosiornyeckue, conuaibHble. COOTHOIIEHHE
OMOJIOTMYECKUX M COLMAIbHBIX (PAKTOPOB B aHTponoreHeze. OCHOBHBIE CTaJMU aHTPOIIOrEHE3a.
Pannue denoBekooOpasHble 00€3bSHBI (IMIPOKOHCYNIBI) M pPAaHHUE MOHTHIBI - OOIIME TPEaKH
4eJI0BEKOOOpPa3HbIX 00€3bsH M Jrojied. ABCTPAJIONUTEKU - ABYHOTHE Ipeaku Jirojeil. Yemosek
yMeIbIi, IEPBbIE U3TOTOBJICHUS OPYAUM Tpyaa. YenoBek NpsIMOXOIAIIMI U NIEPBBIM BBIXO JIFOACH
3a npenensl Appuku. YenoBek reiaenpsoeprckuii - o0l mpejoK HeaH1epTalbCKOro YesloBeKa U
YeJI0BEKa pazyMHOro. YelnoBeK HEaHAEPTAIbCKHI KakK BUJ JIFOAEH XOJOAHOTO Kimmarta. YenoBek
pa3syMHBIi COBPEMEHHOI'O THUIIA, IEHUCOBCKUI YEIOBEK, OCBOCHHE KOHTHMHEHTOB 3a IIPElEIaMH
Ad¢puxku. [Taneorenervka 1 NajJeoreHOMHKA. DBOJIIOLUS COBPEMEHHOIO 4ejaoBeKa. EcTecTBEHHBIM
0TOOp B NONYJIANMAX yesioBeka. MyTallMoHHbIH poriece ¥ noaumMopdusm. IlonyasiroHHbIe BOIHBI,
npeiid reHoB, murpamus u "dPPexT ocHoBaTens" B MOMYJISIUSX COBPEMEHHOTO YEIOBEKa.
Yenoseueckue pacol. [lonarue o pace. bonbiime pacsl: eBporeonHas (eBpazuiickas), aBcTpao-
HerpoujHas (SKBaTOpHalbHAs), MOHIOJIOMJHAs (a3uarcko-aMepukaHckas). Bpems wu nyrtu
pacceneHusl 4yelnoBeKa Io IUlaHeTre. EMMHCTBO 4denoBeueckux pac. HaydHas HECOCTOATENBHOCTH
pacusMma. IIpucrnoco0neHHOCTh YeoBeKa K pa3HbIM YCIOBHMSIM OKpYyKarolled cpenbl. BnusiHue
reorpaguueckoil cpenbl U Apeiipa TeHOB Ha MOPQOJOTHI0 U (U3HOJIOTHIO YeJOBEKa.
MexnucuuIianHapHble METObl B (U3HUECKO (OMOJOrHYecKoi) aHTPOMOIOTHH. DBOIIOIUOHHAS
AQHTPONOJIOTUS U TAJICOAHTPOIIONOIHS YEJIOBEUECKHUX MONYIsAuil. buoconnanbHble Hccie10BaHUSA
npupo/ibl uenoBeka. VccienoBanne K03BOTIOIUN OMOJIOTHYECKOTO M COIIMAIILHOTO B YEIOBEKE

JlabopaTopnasi pa6ora 26. M3yueHue ocoOeHHOCTEN CTPOEHUS CKeJeTa YellOBEKa, CBA3AHHBIX C
MIPSIMOXOXKICHUEM.

IIpakTuyeckas padora 22. M3ydyeHne HKOJIOTMYECKHX afanTalil 4eJI0BEeKa.

2

Pa3pea 4. dxosorus

22(3)/10

OcHoBHOE coep/KaHue

2/1




Tema 4.1. Dxonorus -
HayKa o0
B3aMMOOTHOILIEHUSIX
OPraHM3MoOB U
HAJ0PraHU3MEeHHbIX
CHCTEM C OKpY Karomen
cpenoit

Teopernueckoe odyuenune

3apoxaeHUe U pa3BUTHE dKoIoruu B Tpyaax A. 'ymbonsara, K.®. Pynse, H.A. CeBepiiosa,
3. I'exkens, A. Tencnu, B.H. CykaueBa. Pa3nensl u 3agaun 3xonoruu. CBa3b 9KOJIOTHU C APYTUMU
Haykamu. Mertonbl sKkosioruu. [loneBbie HaOmOAeHMS. DKCIIEPUMEHTHI B SKOJIOTMU: MPUPOJIHBIEC U
naboparopHble. MoaenupoBaHue B 3KOJIOTMH. MOHUTOPUHI OKpYXarolled cpeabl: JOKaJIbHBIM,
pPErHOHANIbHBIN U TI00aNbHBIN. 3HaYeHHE HKOJIOTMYECKUX 3HAHUU IS YellOBeKa. DKOJIOTUYECKOe
MHPOBO33PEHHE KaK OCHOBA CBSI3€M yenoBeyecTBa ¢ NpUpoaod. DOPMUPOBAHUE SKOJIOTMYECKOM
KYJIBTYpPBI M 9KOJOTHYE€CKONH I'PaMOTHOCTH HACEICHHUS.

JlaGopaTopHas padora 27. l3y4ueHre METOIOB PKOJIOTHYECKUX UCCIICIOBAHHM.

1

Tema 4.2.
Opranusmsl u cpeaa
oouTaHus

OcHoBHOE COACPKAHUC

7))/ 4

Teoperuueckoe o0yueHue

Dkonoruveckue (HakTopsl M 3aKOHOMEPHOCTH MX AeicTBHs. Kitaccuukaims 3K0I0THIeCKuX
(dakTopoB: abMOTHUYECKHE, OMOTHYECKHE, aHTpomoreHHele. OOIMEe 3aKOHOMEPHOCTH JeHCTBUSA
skonoruueckux ¢akropos. [Ipasuno munmmyma (K. [mpenrens, 0. JIubOux). TonmepaHTHOCTS.
OBpUONOHTHBIE U CTEHOOMOHTHBIE OpraHu3Mbl. AOnornyeckue pakropbl. CBET Kak 3KOJIOTHYECKUN
¢akrop. JleificTBUE pa3HbIX Y4aCTKOB COJIHEYHOI'O CIIEKTPA HA OpraHU3Mbl. DKOJIOTMUYECKUE IPYIIIbI
pacTeHHH M JKUBOTHBIX II0 OTHOLICHUIO K cBeTy. CurHanpHas poiib cBera. dortonepuonusm.
Temmeparypa Kak dKojoruueckuii ¢akrop. [leiictBue Temmeparypel Ha  OpPTaHU3MBL
[ToMKMIOTEPMHBIE U TOMOHOTEPMHBIE OPIaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.
BnaxHocTe kak skosornyeckuit ¢akrop. [IpucnocoOneHuss pacTeHUN K MOAJEPKaHUIO BOJHOTO
6ananca. Knaccudukauus pacteHuil mo oTHomeHH:o K Boje. I[IpucrocoOieHus >KMBOTHBIX K
M3MEHEHHUI0 BOJHOTo pexkuma. Cpeapl OOMTaHHMS OpPraHU3MOB: BOJHAsl, HA3eMHO-BO3AYIIHAs,
NOYBEHHAs, TIIyOMHHAs MOANOYBEHHAs!, BHYyTpHOpraHu3MeHHas. GU3nKo-XuMHUECKue 0COOEHHOCTH
cpen oouTanus opraHu3MoB. [IprcnocoOiaeHnst opraHM3MOB K KU3HU B pa3HbIX cpefax. JKu3HeHHbIe
dopmbl opranu3moB. [loHsTHe O XHM3HeHHOW (opme. JKHU3HEHHBIE (OPMBI pacTEHUil: JIepeBbs,
KYCTapHUKM, KYCTApDHUYKH, MHOTOJETHHE TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (QOPMBI
KUBOTHBIX: TUJAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHHS M 00pa3a XKHU3HH.
buotnueckue Qakropsl. Buabl OMOTHYECKHMX B3aMMOJIEHCTBHUIM: KOHKYPEHIIHS, XHUITHUYECTBO,
cumOuo3 u ero ¢opmsl. [lapasutusm, Koonepauus, MyTyalnu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckue B3ammopaeicTBust (tormuueckue, Gopudeckue, GpadpuuecKue).
3HayeHne OMOTHMYECKHUX B3aMMOJEHCTBHM JJIS CYIIECTBOBAHHUS OPraHU3MOB B cpele OOMTaHMS.
[TpyHIMIT KOHKYPEHTHOTO UCKJIFOUEHHS.

2

JlabopaTopnasi pa6ora 28. BrisiBnenne npucnoco6JieHui OpraHu3MoB K BIUSHUIO CBETA.

JlabopaTopnasi paGora 29. BrisiBneHue npucnoco6aeHui OpraHu3MOB K BIUSHUIO TEMIIEPATYPHI.

JlabopaTopnasi pa6ora 30. AHaTOMHYECKHE OCOOCHHOCTH PACTEHUI U3 PAa3HBIX MECT OOUTAHMS.

CamocrositeabHas padora 4. buonorndyeckue putMbl. BHelIHNE U BHYTPEHHUE PUTMBL.

NI




Cyrounble U TOUYHbIE pUTMBI. [IprcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM
YCJIIOBUM KU3HU

Tema 4.3.
IK0JIOrUs BUI0B U
MONMYJISA LM A

OcHoBHoOe coJep/kaHue

2/1

Teoperuueckoe o0yueHue

DKOJIOTHYECKUE XapaKTEPUCTUKU Tonyssuuu. [lomymsius kak OuoJIorHYecKas cHucTeMa.
Ponp HEOMHOPOAHOCTH cpenbl, (HU3MYEeCKHX OaphbepoB M OCOOCHHOCTEH OWOJIOTMH BHUIOB B
(GhOpMHUPOBaHUKM TPOCTPAHCTBEHHON CTPYKTYphI Homyisiuid. OCHOBHBIC IMOKAa3aTeIH IOMYJISIUN:
YUCJIEHHOCTD, INIOTHOCTh, BO3PACTHAS U II0JIOBAsI CTPYKTYpPa, POKIAAEMOCTb, IIPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPAIM. DKOJOTHYECKasl CTPYKTypa nonyasiuu. OneHKka YUCICHHOCTH MOMYJISIIUHN.
JvHamuKa monyJsiquyu U €€ Peryssanus. bUoTHYeckuil mOTeHIHal NOmyJsauuu. MoaenupoBaHue
JUHaMUKU nonyssauuu. Kpussle pocta yncinenHocty nonyisiuuu. Kpusbele BbkUBaHus. Perynsuus
YUCIICHHOCTH TIOMYJSIUA: Poiib (DAKTOPOB, 3aBUCAIIMX W HE 3aBHCSIIAX OT IUIOTHOCTH.
Dkosiorudeckue crparerund BuaoB (r- u K-crparerun). IToHsTHE 00 SKOJOTMYECKOW HUIIE BUIA.
Mecroobutranne. MHOTOMepHass Mojaenb 3konormdeckoir Humm JI.M. XatumHcona. Pasmepsr
3KOJIorhYeckord Humu. IloTeHnmanbHas W peann3oBaHHas HUIIM. Buja kak cucrema MOMyJSIUi.
Apeansl BUZ0B. Buibl 1 uX ®KU3HEHHBIE CTPATETHUH. DKOJIOTHYECKUE SKBUBAJICHTHI. 3aKOHOMEPHOCTH
MOBEJCHUSI U MUTPALIMI )KUBOTHBIX. bruosiornueckue nHBa3uu 4yKepoaHbIX BUJIOB

Jla6opaTopnasi pa6ora 31. [IprciocoOneHNs CeMsIH paCTeHUI K PacCelICHUIO.

1

Tema 4.4.

OcHoBHOE coepKaHue

70/ 4




JKo0JI0rus COO0IIECTB.
IKoJIOrH4YecKmue
CHCTEMbI

Teopernueckoe odyuenune

CoobmectBa opranu3mMoB. buoneHo3 u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMu B
OmorieHo3e. OJkocuctemMa Kak oTkpeitas cucreMa (A.Jl. Tencin). DyHKIMOHAIbHBIE OJIOKK
OpPraHU3MOB B 3KOCUCTEME: IPOJAYLIEHThl, KOHCYMEHTBI, peayLeHTbl. Tpodudeckue ypOBHH.
Tpoduueckue nenu u ceru. AGMoTHUECKUE OJIOKM 3KocucTeM. [1ouBBI M MIIBI B 3KOCHCTEMAX.
KpyroBopor BemecTs M HOTOK 3HEpPruM B sKocucteMe. OCHOBHBIE IOKA3aTeNU 3KOCHUCTEMBI.
Buomacca u npoaykuus. DKoJIOrHYecKre MHpaMHIbI Yucell, OnomMacchl M dHepruu. HampasieHnHsie
3aKOHOMEpPHbIE CMEHbI COOOILIECTB - Cykieccuu. IlepBUuHBIE M BTOPUYHBIE CYKLECCUHM M HUX
OPUYMHBL.  AHTPONIOTEHHBIE  BO3JEHCTBHS Ha  cykieccuu. KimmakcHoe — cooOIIecTBO.
buopa3znoobpa3zue M TMONHOTa KPYroBOpoTa BEIIECTB - OCHOBA YCTOWYMBOCTH COOOILIECTB.
[TpuponHbie 3KocUCTEMBI. AHTPOIIOIE€HHBIE 3KOCUCTEMBL. Arpo3kocuctemMa. ArpoueHos. Paznuuus
MEXJy aHTPONOI€HHbBIMH W IPHUPOJHBIMH JKOCHCTEMaMHu. YpOoskocuctembl. OCHOBHBIE
KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u dayna. CHHaHTpOIIU3AHS TOPOJACKON (payHBI.
Bbuonorudeckoe u X03siCTBEHHOE 3HAYEHHME arpO’KOCUCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH
(GopMHUpPOBaHUS OCHOBHBIX B3aMMOJEMCTBMI OpPraHu3MoB B 3kocucremax. llepeHoc sHepruum u
BEIIIECTB MEXJly CMEKHBIMU 3KOCHCTEMaMU. Y CTOWYMBOCTh OPIaHU3MOB, MOMYJISILMNA U 3KOCUCTEM
B YCIOBHMSIX €CTECTBEHHBIX M aAHTPONOIEHHBIX BO3AEUCTBUN. MeTom010rusl MOHUTOPHHIA
€CTECTBEHHBIX U AaHTPOIOI'€HHBIX SKOCUCTEM

IIpakTuyeckas padora 23. M3ydeHue u onucanue ypO03KOCUCTEMBI.

JlaGopaTopHas paGora 32. I3y4yeHue pazHo0Opa3usi MEJIKMX TOYBEHHBIX YWICHUCTOHOTHX B Pa3HbIX
HKOCUCTEMAX.

IIpakTyeckas padora 24. DKcKypcHs B TUIIMYHBIN OuoreoreHos (B 1yOpaBy, Oepe3HsK, eJIbHHUK,
Ha CyXOJOJBHBIN WM MIOWMEHHBIN JIYyT, 03€p0, 00J0TO).

IIpakTHyeckas padora 25. DKCKypcHs B arpo3KocHcTeMY (Ha MOJIe UM B TEIUIMYHOE X035 CTBO).

CamocrosiTeibHass padora 5. VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM.
loponckass ¢mopa u dayna. CunHanTponuzauusi TOpojcKoi ¢ayHbl. buonornueckoe u
X03SUCTBEHHOE 3HAYCHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

Tema 4.5.

OcHoOBHOE coaepxaHue

2/ 0




Bbuocdepa -
rjaodajabHas
IKOJIOrHYecKasi
cucremMa

Teopernueckoe o0yuenune

buocdepa - oduiernanerapaas 00071049Ka 3eMITH, TJIE CYIIECTBYET WM CYIIECTBOBAJIA KHU3Hb.
Pa3zBuTHe npeacrasnenuit o 6uochepe B Tpyaax . 3rocca. Yuenne B.U. Bepuaackoro o 6uochepe.
O6nactu 6uochepsr u ee cocraB. XKuBoe BemecTBo 6nochepsl U ero GyHKIHMH. 3aKOHOMEPHOCTH
cymecTtBoBanus ouocdepsl. OcodeHHOCTH OHOChEPHI Kak TI100aTbHON 3KOCUCTEMBIL. JJMHaMUYecKoe
paBHOBecue B Ouocepe. KpyroBopoTsl BEmeCTB U OMOr€OXMMHYECKUE ITUKIIBI (YIIIepo/ia, a30Ta).
PutmuuanoCTS siBeHui B 6uocdepe. 3oHanbHOCTH Onochepsl. [Tonsarue o uome. OcHOBHBIE OHOMBI
CYIIH: TYHJpa, XBOMHBIE Jieca, CMEIIAaHHbIC U IIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI, TyCTHIHH,
TPOIIMYECKUE JIeCa, BBICOKOTOPhs. KimMMar, pacTUTENbHBIA M KUBOTHBIH MHUp OHOMOB CYIIH.
Crpyktypa W (yHKIUS KHBBIX CHCTEM, OIIGHKA HMX PECYpPCHOro TOTEHIHMada U OHOChEpHBIX
byHkunii. PATMUYHOCTS siBIIeHUH B Onocdepe. KpyroBopoTsl BemecTB 1 OMOT€OXMMHYECKHIE IIUKITBI.

IpodeccoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TEOPETHYECKOT0 00y YeH s
I'noGasibHBIE YKOJIOTHYECKUE MPOOJIEMBI COBPEMEHHOCTH M ITyTH MX PEHICHUS

Tema 4.6.
Yes10BeK 1
OKPYXaKIIAs cpeaa

OcHoBHOE COACPKAHUC

270

Teoperuueckoe o0yueHue

DKOJIOTUYECKHE KPU3HCH 1 MX IPUYHMHBL. Bo3neiicTBue uenoBeka Ha Ouochepy. 3arps3Henne
BO3yIIHOW cpenapl. OxpaHa Bo3ayxa. 3arpsi3HeHHWE BOJHONM cpenpl. OXpaHa BOAHBIX PECYpPCOB.
Pa3spymienne noussl. OxpaHa Mo4yBeHHbIX pecypcoB. M3menenue knumara. OCHOBHBIE IPUHLIUIIBI
YCTOMYMBOTO pPAa3BUTHs YENOBEUECTBA M MPUPOJIbL. PanuoHambHOE MNPHUPOIONOIL30BAHUE H
coxpaHeHue Ouojoruyeckoro paszHooOpaszus 3emun. OOIIME 3aKOHOMEPHOCTH TJ100ATBHBIX
HKOJIOTHUECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPU3MCA U €r0 BEPOSITHHIE MOCIEICTBHS.
Pa3Butne MCTOJOB MOHUTOPHUHI'A PA3BUTHUA OITACHBIX TEXHOTCHHBIX ITPOLCCCOB

1

CamocrosiTeibHas padoTa 6. AHTPONIOrEeHHOE BO3/IEHCTBUE HA PACTUTENIBHBIN U )KUBOTHBIA MHUP.
OxpaHa pacTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHbIE MPUHLMUIIBI OXpaHbl mpupobl. KpacHbie
kHuru. Ocobo oxpansemble npupogusie Teppuropun (OOIIT). bBoranuueckue caapl U
300JI0TUYECKUE MTAPKHU.

ITpomexyTrounas arrectamus ( KommiekcHslii 1uddepenmpoBanHblii 324€T)

Bcero

118




3.YcaoBus peanu3auum y4eOHOH AU CHUIITTHHBI
3.1. TpeGoBaHus K MUHMMAJILHOMY MATEPHAJIbHO- TEXHHYECKOMY 00ecle4eHH 0
Jing  peamu3anuu  IporpamMmbl  JUCHMIUIMHBL  IIPEAYCMOTPEHBI  CIEAYIOIIME
CHelMallbHble TOMEIIEHUs: KaOWMHEeT «OMONOTMM M XHMHH, €CTECTBO3HAHHS C METOJUKOM
npenoagaBaHusd, MGHI/IKO-6I/IOHOFI/I‘IGCKI/IX 1 COIMAJIbHBIX OCHOB 310POBbLS.
O6opynoBanue yueOHOT0O KabUHeTA:

- TOCAZI0YHbIE MECTA MO KOJMUYECTBY O0YUAIOIIUXCS;

- pabouee MeCTO NpenoJaBares;

- KOMIUIEKT y4eOHO-HarJIsIAHBIX IOCOOMM, TaOIMIIbl, CXEMBI, KapThl,
JIEMOHCTpallMOHHBII MaTepuail.

TexHuueckue cpencTBa 00y4eHus:

- KOMIIBIOTEP C YCTPOICTBAaMH BOCIIPOU3BEACHUS 3ByKa, IPUHTEP, MYJIbTUMEIUA-
IIPOEKTOP € IKPAHOM, YKa3Ka-IIPE3EHTEP AJIs IPE3EHTALUM.

Y4eOHO-HOpMAaTUBHBIE TOKYMEHTHI, ONPEACISIONINE COJepKaHne 00pa30BaHMS:

- (hemepanbHBII rOCYTapCTBEHHBINM 00pa30BaTEIILHBIN CTAaHIAPT;

- yueOHBIH IUIaH;

- yueOHbIe IPOrpaMMbl;
- yueOHO-MEeToJMUeCcKUe pa3pabOTKH U KOMILJIEKCHI.

HHudopmaninoHHble CpeacTBa 00yUeHUS:

- DnexkTpoHHas 6ubnuoreyHas cucrema «HOpair;

- KOMITIBIOTEP;

- y4eOHUKH U y4eOHBIE TOCOOHS;

- pa31aTO4HbIA MaTepual.

JlaGopaTopusi, oOcHamieHHass OOOpyIOBaHMEM JJisi TNPOBEACHUS  3aHSATHM:
MHUKPOCKOIIbI, CEKyHIIOMEp, TOHOMETp, JlabopaTopHas nocynaa (poOUpKHU, MOACTaBKU JUIs
npoOUpPOK, MHUHLETHI, MECOK, CTYNKH C MECTUKAMH, NMpEeJAMETHbIE M IMOKPOBHBIE CTEKJIa,
CTEKJIIHHBIE TMAJIOYKM, IpernapoBajlbHble MWIUIbI, (uiabTpoBaibHas Oymara (canderku),
CTaKaHbl) TUIIEPTOHMYECKUI pacTBOp XJopuaa Harpus, 3%-HbIl pacTBOp NEpOKCHIA
BOJIOPOJia, pacTBOp HoJa B MOAMCTOM KajuH, TIIULEPUH, KIyOHU KapTogess, JUCT 3I0AEU
KaHaJCKOM, IuioA psOuHBI OOBIKHOBEHHON (psAOMHBI WJIM TOMaTa), JyK pernyaThli,
pa3BelIEHHBIE B BOJAE IPOACKH);

psIOMHBI OOBIKHOBEHHOW (pAOMHBI WJIM TOMaTa), JyK pernyaTblii, pa3BeJeHHbIE B BOJIE
TPOAOKH).

3.2. UapopmannoHHOe o0ecniedeHre peajn3anuu NPOrpaMmbl

OcHoBHbBIE eYaTHbIE U31AHUS

1. Mapuryruna JI.A. EctectBo3nanue. buonorus: yue6. s ctyn. Yupexaenuii cpe.nmpod.
obpazoBanus/ JI.A.Ilapurytuna. 3-e crep.-M.:»Axkanemusi», 2023. 228

2. Tlapmyruna JI.A. EcrecrBoznanme. buomorus: Ilpaktuxkym. s crya. CIIO/
JLA ITapurytuna. 3-e crep.-M.:»Akagemusi», 2022. 352

DJIeKTPOHHBbIE U3IAHMS

1. brmuuos, JI. H. Dxonorus: yaeOHoe mocoOue st CpeaHero mpodecCuoHaIbHOTO
obpazoBanus / JI. H. bnunos, B. B. [TomskoBa, A. B. Cemenua ; nmox obmieit penakuueit JI. H.
bimnoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

2. Epemuenko, O. 3. buosnorus: yuenue o ouocdepe: yaebHOe mocodue 11t CPeTHETO
npodeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e u3., nepepad. u gon. — MockBa:
Uz natensctBo FOpaiit, 2022. — 236 c.

3. O6yxoB, JI. K. buomnorusi: kjieTku u TKaHW: ydeOHOE TocoOue I CpPeaHEro
npodeccuonansHoro oopazosanus / J{. K. O6yxos, B. H. Kupunenkosa. — 3-¢ u3j., nepepad. u
nom. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 c. — (IlpodeccuonanbHoe oOpazoBaHue)zg



— ISBN 978-5-534-07499-4. — Texkcr: anexTponHsIii // OOpa3oBatensHas miardgopma FOpait
[caitT]. — URL.: https://urait.ru/bcode/494034

4. [TaBmoBa, E. M. DOxosorusi: y4eOHMK W TPAKTUKyM JJIs  CPEIHETO
npodeccuonanbHoro oopasosanus / E. U. [1aBnosa, B. K. HoBukoB. — Mocksa: M3naTenscTBo
Opaiit, 2022. — 190 c.

5. Apeirun B. H. buonorus. 10-11 kmacc (yriyOneHHBIH YPOBEHB): YYCOHHUK IS
cpenHero obmero obpazosanus / B. H. fApeirun [u ap.]; nox obmeit penakuueii B. H. SApeiruna.
— 2-e u3n. — Mocksa: U3narensctBo FOpaiit, 2022. — 357 ¢. — (HapoaHoe npocBenienue). —
ISBN 978-5-534-15630-0. — Tekct: snektponHblii / OOpa3oBarenbHas 1iatdopma HOpaiit
[caitT]. — URL.: https://urait.ru/bcode/509241

HHTepHET pecypcehbl

1. ®enepanbHas rocynapCTBeHHAs HHPOPMAITMOHHAS cUcTeMa «Most IIKOJIa

(OI'C «Mos mkoina)

https://myschool.edu.ru/

2. adopmanimoHHO-KOMMYHUKAIIMOHHAs oOpa3oBarenbHas miardopma «Chepym»

(MKOIT «Chepym»)

https://sferum.ru/

3. [Tnardopma GaHKa TPEHUPOBOUYHBIX 33aHHUI IS MTOTOTOBKU K TECTHPOBAHUIO

(bYHKIIHOHATIBHOM IPaMOTHOCTH 00YYarOIIUXCS

https://fg.resh.edu.ru/

4. Tlopran «Poccuiickas anekTporHas mkosa» https://resh.edu.ru/

5. HaBuratop Hay4HO-METOIHUYECKUX pa3paboTok https://apkpro.guppros.ru/na

vigator/

6. bubnmoreka 1udpoBoro oopazoBarenbHOro KouTeHTa https://urok.apkpro.ru/

7. Iopran ®I'BHY «DenepaibHblii HHCTUTYT MEAarornyeckux uamepenuniin» https:/fipi.ru

8. ButpuHa cuMyIIsIHOHHBIX IIeHTpoB https://education.apkpro.ru/si mulators

9. Cepauc «PasroBopsl 0 BaxkHOMY https://razgovor.edsoo.ru/10. T'ocynapcrBerHas

uHdopMarmonHas cucrema «CoBpeMeHHas 1udpoBas oOpa3oBaTenbHas

cpena» https://online.edu.ru/

3.3. KaapoBoe obecnnieuenune 00pa3oBaTeIbHOIO Mpouecca

TpeboBanust k KBaTM(pUKALMU MTEJarOTMUECKUX KaJIpoB, 00eCceunBaomux o0ydeHue 1no

yueOHo# aucumiumne: peanusaius [TIICC3 momkHa oOecneunBaThCs MeIarorHueCKUuME KapamH,
HUMEIOIIMMH BBICIIeEe 00pa30BaHKHE, COOTBETCTBYOIIEE MPOMUIIO MPENnoaaBaeMOM JTUCIUILTHHBI
(Momyiist). ONBIT IESTETLHOCTH B OPTaHU3AIMsIX COOTBETCTBYIOIICH MPO(eCcCHOHAIBHON Cheph
SIBJSIETCSL  00sI3aTeNIbHBIM JIJISL  TIpErojiaBaTesiel, OTBEYAIOIIUX 3a OCBOCHHE OOYyJarol[MMCs
npodeCCHOHABHOTO ~ ydeOHOro  mmKia. llpenojgaBatenw — MOJNYdYalOT  JOMOJHHUTEIHHOE
npodeccuoHaabHOe 00pa3oBaHKE MO MPOrpaMMaM MOBBIINICHUS KBATU(UKAIMK, B TOM YHCJIC B
(dopMe CTaXXUPOBKH B IPOPHIILHBIX OpraHU3alusiX He pexe 1 pas3a B 3 rofa.

4. KOHTPOJIb M OLIEHKA Pe3yJ1bTATOB OCBOCHH YUeOHOI 11 CUMIIMHBI
4.1. KoHTponb W OIIEHKAa pe3yJbTaTOB OCBOEHHUS OO0Ie00pa3oBaTeIbHON TUCIUTLTHHBI
pPacKpbhIBAIOTCA Yepe3 NUCIUTUTMHAPHBIC PE3YNIbTaThl, HAPaBICHHBIC Ha (JOPMUPOBAHUE OOIINX U
MpoeCCHOHAIBHBIX KOMIIETEHITUHN 110 pa3/iesiaM U TeEMaM COJIepKaHus yaeOHOro MaTepuaa.
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O6as
KOMIIETEHIIUS

Paznen/Tema

Tur OLeHOYHBIX MEPOIIPUATUI

Paznen 1. Kierka - cTpykTypHO-(yHKIMOHATIbHASA €AMHUIIA )KUBOTO

OK 02.

Tema 1.1.
buosorus xak Hayka

3arosHeHe TaOJIHIIBI C OTIMCAaHHEM METOJ/I0B
MUKPOKOTIHPOBAHUS C UX JIOCTOMHCTBAMU U
HE/0CTaTKaMHU.

3anonHeHune Tabaubl «BKiIaa y4eHbIX B
pa3BUTHE OHOJIOTHUIY

3amaHus K cxemam, Tabiuiam, 1uarpaMmman,
nHporpaduke

CaMoolLieHKa 1 B3aMOOLIEHKA

3HAHWH /yMEHHI 00yJaroImXxcs

K/13

OK 02.

Tema 1.2. X)KuBbie cuCTEMBI H UX
M3y4eHUE

3armoTHeHHE CPABHUTEILHON TaOJIUIIBI
3agaHus K cxeMam, TabiaulaMm, AuarpaMmman,
nH(porpadpuke
CaMOOIIeHKa U B3aUMOOLIEHKa
3HAHUH /yMEHUH 00yJarommxcs

K/13

OK 01.
OK 02.
OK 04.

Tema 1.3 bruomorug KiIeTku

@pOHTAIBHBIN OIIPOC

Bzaumonposeka

[ToaroroBka yCTHBIX COOOIIEHUN €
[pe3eHTaluen
BriroHeHre U 3aniuTa J1abopaTopHbIX padboT
CamooneHKa 1 B3aUMOOLIEHKa
3HAHUI /yMEHUH 00yJaromuxcs

K3

OK 01.
0K 02.
OK 04.

Tema 1.4. Xumuueckas
OpraHu3alus KIETKU

OuenuBaemasi IMCKyCCHs IO BOIIpOcam
MEeKI1U

Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KIIETOK

BrimonHenue u 3ammra 1a00paTopHBIX
pabot

K/13

OK 01.
OK 02.

Tema 1. 5. Ctpoenue u
(b YHKIIMH KJIETKH.

OpOHTAIBHBIN OIIPOC

K13

Pazpabotka rioccapus
CaMOOIIeHKa U B3aUMOOLIEHKA
3HaHU /yMeHu# o0yJaronmxcs

OK 01.
OK 02.

Tema 1.6. OOMeEH BeIECTB U
[peBpalieHe YSHEPTUU B KIIETKE

DpOHTAIBHBIN OIIPOC
TecTtupoBanue
JlaGoparopHas paboTa
K3
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OK 02.
OK 04.

Tema 1.7. HacnencrBeHHnas
nH(pOpMaus U peanu3anus e¢ B
KJIETKE

DpOHTAIBHBIN OIIPOC

[ToaroroBka yCTHBIX COOOIIEHUH C
[pe3eHTaluen

Pemenue 3ana4 Ha onpenesneHne
[10CJIEI0BATEIIbHOCTH AMUHOKHUCIIOT B
MoJIeKyJie Oellka B Cllyyae U3MEHEHUS
[10CJIEI0BATEIbHOCTH HyKieotn 0B JJTHK

K13

OK 02.

Tema 1.8. XKu3sHEeHHBIN UK
KJIETKH

@pPOHTAIBHBIN ONIPOC

3aI10JHEHUE CPaBHUTEILHON TaOIHILIbI
XapaKTEPUCTUK

K3

Pasznen 2. Ctpoenue u QyHKIIUU OpraHu3Ma

OK 02.
OK 04.

Tema 2.1.
Crpoenue u GyHKIUU
OpraHU3MOB

OnenuBaemas TUCKyccus

Pa3paboTka MeHTaIbHOM KapThl TKaHEH,
OpPIr'aHOB U CUCTEM OPraHOB OPraHU3MOB
(pacTeHusl, )KUBOTHbIE, YEJIOBEK) C KPAaTKOU
XapaKTEePUCTUKON UX (PYHKLIUI

[loaroroBka u mpeCcTaBICHUE YCTHBIX
COOOLIEHNH C Mpe3eHTanueil

K3

OK 02.

Tema 2.2.
Pa3sMHOXEHME U pa3BUTHE
OpTraHU3MOB

@pOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMepaMu Gopm
Pa3MHOKEHHUSI OPraHU3MOB

K13

OK 02.
OK 04.

Tema 2.3.

['eneruka - Hayka o
HACJICICTBEHHOCTHU U
M3MEHUYUBOCTH OPTaHU3MOB

Pa3paboTka JCHTBI BPEMEHH C

XapaKTEPUCTHKON 3TAllOB OHTOTEHE3a
OTICNILHOM TPYION KUBOTHBIX U YEIOBEKA 110
MUKpOTpYyIIIIaM

Tect/onpoc

K13

OK 02.
OK 04.

Tema 2.4.
3aKOHOMEPHOCTH
HaCJIe/ICTBEHHOCTH

@pOHTAIBHBIN ONPOC
Pazpabotka rioccapus

CaMoolieHKa 1 B3aMOOIIEHKA
3HaHUH /yMeHnil o0yJaromuxcs
K/13

OK 02.

Tema 2.5. 3aKOHOMEPHOCTH
3MEHUYUBOCTH

Pazpabotka rioccapus
Tect
CaMoolLIeHKa 1 B3aMMOOLICHKA
3HAHUU /yMEHUH 00yJaromuxcs
K3

OK 02.
OK 04.

Tema 2.6. 'eHeTHKa yeIoBEKa

@pOHTAIBHBIN ONPOC

TectupoBanue

Pemrenne 3anau

CocraBieHrnEe TEHOTUITMYECKUX CXEM
CKpELIMBAHMS

K13
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OK 01.
OK 02.

Tema 2.7. Cenekuusi opraHU3MOB

Tect
CaMoolIeHKa U B3aMOOIICHKA
3HAHWH /yMEHHI 00yJaroImxcs
Pa3pabotka rioccapus
Perienue 3a1a4, TeHOTHITUYECKUX CXEM
CKpEIIUBAHUS
K13

OK 01.
OK 02.

Tema 2.8. buorexHosorus u
CUHTETUYECKAsA OMOJIOTUS

Tect

Pazpabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBCHHBIX ITPHU3HAKOB IIPU CUHCIIJICHHOM
HACJIEJOBAaHUH, COCTaBJICHNE T€HOTHUITMYECKUX
CXEM CKpELIMBaHUS

KJ13

Pazpnen 3. Teopus 3BosON

OK 02.
OK 04.

Tema 3.1.
3apoXICHUE U PA3BUTHE

B OMOJI0OrUun

@pOHTAIBHBIN OIIPOC
Pa3zpa0oTka JeHThl BpEMEHHU Pa3BUTHUS

OBOJJIFOIIMOHHBIX HpCIICTaBJIeHI/Iﬁ OBOJJIIOLITMOHHOI'O YUCHUA

Pemenrie mpoOiIeMHBIX BOIIPOCOB
K3

OK 02.

Tema 3. 2. MuUKpo3BOJIOIUA U
ee pe3yJIbTaThl

DOpOHTAIBHBINA ONPOC
Pa3paboTka rioccapusi TEpMHUHOB
K3

OK 02.

Tema 3.3.
MaxkposBosronus u ee
pe3yabTaThl

OnenuBaemas TUCKycCus
Pa3paboTka rioccapusi TEpMHHOB.
K3
3amaHns K cXxeMam, TabJuIaMm, JuarpaMmman,
nHporpapuke
CaMOOIIeHKa U B3aUMOOLIEHKA
3HaHUH /yMeHu# 00yJarommxcs

OK 02.
OK 04.

Tema 3. 4. IIpoucxoxneHue u
pa3BUTHE KU3HU Ha 3emiie

@DpOHTaIBHBIN OIIPOC
[loAroTOBKA M MPEACTaBICHUE YCTHOTO
COOOIIEHNS U JIEHTHl BpEMEHH
BO3HUKHOBEHHUSI U PA3BUTHS )KUBOTHOTO U
PaCTUTENBHOIO MUPA

K3

OK 02.
OK 04.

Tema 3.5.
[IporcxoXkIeHNE YETOBEKA -
AQHTPOIIOrCHES

@DpOHTaIBHBIN OIIPOC
Pa3paboTka JIEHT BpeMEHU U MEHTaJIbHBIX
KapT Ha BBIOOD:
"DBOIIONMS COBPEMEHHOTO YeJloBeKa',
"Bpems 1 MyTH pacceseHns YelloBeKa 1o
ianere", "BiusHue reorpaduueckoil cpeabl
Ha MOop(doIIornio U PU3HOIOTHIO YeroBeka',
"YemoBeueckue pacel”, 00CyKIeHNE

K3

Pasnen 4. Dxonorust
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OK 01.
OK 07.

Tema 4.1. Dkonorus - HayKa O
B3aMMOOTHOIICHUSIX OPTaHU3MOB
1 HAJOPTaHU3MEHHBIX CUCTEM C
OKpY>Karolleu cpenon

Tect 1o 3KoIoru4ecKuM GaxTopam 1
cpenaM KH3HH OPraHU3MOB 3adaHus K
cxemam, Tabiuiam, quarpaMmman,
nHporpaduke
Camoo1ieHKa U B3aUMOOIICHKA
3HAHWH /yMEHHI 00y4JaroImXxcst

K13

OK 01.
OK 02.
OK 07.

Tema 4.2. Opranusmsl 1 cpenia
oOUTaHUS

CocraBjeHHE CXEM KpyroBOpOTa BEILIECTB,
MCIIOJIB3YS] MAaTEPUAITBI JICKIHH

Perienne npakTHKO-OpUEHTUPOBAHHBIX
[pacUeTHBIX 3aJJaHMi 110 TIEPEHOCY BEIIEeCTBA
Y SHEPTUH B YKOCHCTEMAX C COCTABJICHUE
TpoduuecKkux menel u nupaMu OMOMacChl |
DHEPTUU
3amaHus K cxemam, Tabiauiam, quarpaMmma,
nHporpaduke
CaMmoolieHKa 1 B3aMOOLIEHKA
3HAHUU /yMEHUN 00y4aromuxcs

K13

OK 01.
OK 02.
OK 07.

Tema 4.3. Dxonorust BUA0B U
MOIYJISIUANA

OnenuBaemast TUCKyCCHS
Tect
PereHne npakTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 33a4 Ha OIpeJleJIeHUe M0
HACa)kJICHUH JIJIs1 CHY)KEHUSI KOHLIEHTpauu
YIJIEKHCIIOro Ta3a B aTMOc(epe CBOEro
[pervoHa NpoKUBAHUS
3agaHus K cxeMam, TabiaulaMm, AuarpaMmman,
nH(porpadpuke
CaMoolLIeHKa 1 B3aMMOOLICHKA
3HAHUU /yMEHUN 00y4aromuxcs

K3

OK 01.
OK 02.
OK 04.
OK 07.

Tema 4.4. Dxonorus
COOOILIECTB. DKOJIOTMUYECKUE
CUCTCMBI

Tecr
PenieHne MpakTHKO-OPUEHTHPOBAHHBIX
[pacueTHBIX 3aJJaHUi 110 COXPAHEHUIO
[IPUPOJHBIX PECYPCOB CBOETO PErMOHA
[IPOKUBAHUS
3amaHus K cxeMam, TabiaulaMm, AuarpaMmman,
nH(porpadpuke
CaMoolLIeHKa 1 B3aMOOLICHKA
3HAHUN /yMEHUH 00y4Jaromuxcs

K3

OK 02.
0K 04.
OK 07.

Tema 4.5. buocdepa -
ri100aJbHas DKOJIOrnyecKas
crucreMa

OnenuBaemast TMCKyCCHS
BrinonHeHue 1abopatopHoil paboThl
3amaHus K cxeMam, TabaulaMm, JuarpaMmman,
nH(porpadpuke
CaMoolLIeHKa 1 B3aMOOLICHKA
3HAHUU /yMEHUN 00y4Jaromuxcs

K3
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4.2 KoHTpPo.Ib U OLEHKAa pe3yJbTATOB OCBOCHHMS Y4eOHOI AUCHMIIUHBI
OCYLIECTBJISIETCA MPENOJaBaTeIeM B IMPOLECCE NPOBEICHUS NPAKTUYECKUX 3aHATHUH,
TECTUPOBAHUS, @ TAK)KE BBIIOJIHEHNS 00yJarOIMMUCS MHANBUAYAIbHBIX 3aJJaHUM, IPOEKTOB,
HUCCIIENOBAHUMN.

B pamkax wu3yueHus y4yeOHOW AMCHUIUIMHBI, OOYYaIOIIMECS BBIIOJIHSIOT
WHJUBUTyaJIbHBIN ITPOEKT.
IIpumepHas TeMaTHKAa HHAMBHAYAJIbHBIX IPOEKTOB 10 AUCHHUILINHE
OVY/1.13. buoJjorus
1.Cocrosinue naMaTHUKOB B ropoje HukHekamcke.
2.PonHuku eBoro 6epera noiuHbI peku OMIIaHKH.
3.0xpana okpyxaroiei cpeanl B ropojae Hiknekamcke.
4. Bpen KypeHus B NOJPOCTKOBOM BO3pacTe.
5. ABTOMarucTpaib, CHET, paCTeHHs U TTOYBa.
6. ABTOMOOWIIb - ICTOYHUK XHUMUYECKOTO 3arpsi3HeHus: aTMOC(hephl.
7. A30yKa MpaBUILHOTO MUTAHUS
8. bezmomuble cobaku B TOpo/Ie.
9. BeITOBast XMMHS B HAILIEM JIOME M aJIbTEPHATUBHBIC CIIOCOOBI YOOPKH.
10. BeiTOBBIE OTXO/BI ¥ IPOOTIEMBI MX YTUIU3ALUU (KOHKPETHBIHN pUMep).
11. Buneoskonorusi JOJUHBI peKu (KOHKPETHBIN puMep).
12. BuzioBo# COCTaB M YUCIEHHOCTh BOAOILJIABAIOIIMX U OKOJIOBOJHBIX MITULl B OCEHHUI
MUTPAILIMOHHBIN TIEPHOJT B YCThE PEKH (MIPYAY)
13. Bnusinue 3arpsi3HEHHI BOJbI HA OPTaHU3M YEJIOBEKa, CIIOCOObI OUHUIIICHHSI, OCHOBAHHBIE
Ha (pU3HUECKUX SBICHUSX.
14. BnusiHMe BBIXJIONHBIX FA30B HA PACTEHUS B HAILLIEM pailoHe.
15. Bnusinue ropoJIcCKoi cpezibl Ha COCTOSIHUE PacTeHUi (Ha pUMepe U3yueHus
MoKa3aresiei pocTa U pa3BUTHSI TOOETOB CUPEHH ).
16. BnusiHrie MOOMIIBHBIX Tee(OHOB HAa OPraHU3M YeIIOBEKa.
17. ®nopa u payna ropoackux napkoB HikHekamcka.
19. Meroab! u3MepeHust apTepUaIbHOTO AaBJICHUS
20. Onpenenenne CIEKTPAIBHBIX TPAHUL] YyBCTBUTEIBHOCTH YEJIOBEYECKOIO IJ1a3a ¢
MOMOUIbIO AUPPAKIIMOHHON PELLIETKH.
21. I3MepeHne KOHLEHTPALMH 3apsKEHHBIX YacTHUIL B JIa3€PHOM IIa3Me.
22. DrocucTeMa KBapTUPEI.
23.BnusiHue 3J€KTPOMAarHUTHBIX 10JIeH OBITOBBIX MPHOOPOB HA OPraHU3M YelIOBEKa.
24.ApxuTeKTypa MOCTOB U CTPOCHHUE OPTaHU3MOB.
25.]lunamuka OpHUTO(hAYHBl HEKOTOPBIX YYacTKOB JIECOB Ha TeppuTopuu HukHekaMckoro
paiioHa (KOHKPETHBIN Y4acTOK) M BO3/I€CTBHE aHTPOIOTEHHON HAarpy3KH.
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JIner u3MeHeHMi ¥ 10TO0JHEHHI, BHECEHHBIX B Ppa004yI0 NporpamMmmy

no OY/1.13. buosaorust
no cnenuajgbHocT 49.02.01 dusuyeckas KyJbTypa

Ne br1o Crano
H3MEHEHUS

1.

2.

3.

4,

5.

6.

OcHoBaHue:

PaCCMOTpeHa Ha 3aCCaaHuHn HpeHMCTHO-HHKHOBOﬁ KOMHUCCHU
CCTCCTBCHHOHAYYHBIX JUCHUIIINH

IIpotokom Ne oT«__ » 20 r.
IIpencenarens [THK A.M.Mudraxosa
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