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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOI'O NPEIMETA
VIIBY.10 buomorus

1.1. Ob6aacTh npuMeHeHusi padoyeil MPOrpamMmbl

Pabouas mnporpamma o001meo0pa3oBaTeNbHOTO Y4YeOHOro mpeaMeTa NpeAHa3HadeHa st
uzydyeHus mnpeamera «buosorms» B npodeccHOHANBbHBIX 00pa30BATENIbHBIX OpraHU3aLUsX,
peanu3yromux 00pa3oBaTeIbHYIO MIPOrpaMMy CPeJHEro oOIero oopa3oBaHus B MpeAesax OCBOCHHS
MPOrpaMMbl MMOATOTOBKH CIIELUATNCTOB CPETHETO 3BeHA Ha 0a3e OCHOBHOI'O OOIIET0 00pa30BaHus.

PaGouast mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC COO, mpenbsBIsSeMbIX K
CTPYKTYpE, COACPKAHUIO U pe3yibTaTaM OCBOCHUS ydueOHOro mpemmera, Ha ocHoBannu DPOIT COO,
yTBEpKAEHHOrO nprkazoM Munucrepctsa IIpocsemenns PO ot 18.05.2023 Ne371 (c u3sMEHEHUSIMU U
nononmHeHussMu), ¢ yderoM ®I'OC CIIO 40.02.04 FOpucnpyneHnus, yTBEPKACHHOTO MPHKA30M
Munucrepcrsa [IpocBenienus PO ot 27 oktss0pst 2023 1. Ne798.

1.2. llein 1 nu1aHUpyeMble pe3yJIbTAThl OCBOCHHS Y4eOHOI0 mpeaMera:

1.2.1. deab n3yyeHust y4eOHOro npeamera

Henp wu3yuenuss ydebHOro mnpeamera «buomorus»» Ha 0a30BOM YpOBHE — OBJIAJCHUE
00yYaromKMHUCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIBHOM OpraHU3allMy >KUBBIX CHCTEM Pa3HOTO
paHra u npuoOpeTeHre YMEHHH HCIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JEHCTBUN B OTHOILEHUU
00BEKTOB JKUBOI MPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX POOIEM.

JlocTwkeHne I1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecrieuynBaeTcsl PeICHUEM CIeAYIOMINX 3a/1a4:

— OCBOGHHE OOYYAIOUIMMHKCSI CUCTEMBbI 3HAHUNW O OMOJOTUYECKUX TEOPHUSIX, YUCHHUSX, 3aKOHAX,
3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBHUaX, CIYKallUX OCHOBOH i (GOpMHUpPOBAHUSA
IPEACTABICHUM O €CTECTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOJaX Hay4YHOro ITO3HAHWI,
CTPOECHUHU, MHOrooOpa3sMy M OCOOEHHOCTAX MHBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alyH,
BBIAAIOMIUXCA OTKPBITHUAX U COBPCMCHHBIX UCCJICAOBAHUAX B 6HOHOFI/II/I;

- (I)OpMI/IPOBaHI/IC y 06yqa}omnxcsl IMMO3HABATCJIbHBIX, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX
crocoOHOCTEH B Mpoliecce aHalu3a JaHHbBIX O MyTSIX pa3BUTHsS B OMOJIOTMM HaY4YHBIX B3IVIAIOB,
PII[GP'I 1 MOAXOJ0B K U3YUCHUIO KUBBIX CUCTCM PA3HOT'O YPOBHA OpraHu3aluu,

— CTaHOBJICHHME Yy OOydYarommuxcs oOIed KyJbTypbl, (YHKIMOHAIBbHOW TPaMOTHOCTH, pa3BUTHE
YMEHUN OOBACHATH U OLIEHUBATh SIBJICHUS OKPYKAIOIIEro MUpa >KMBOM MPUPOBI HA OCHOBAaHUU
3HAHUU U OIBITA, NOJYUYEHHBIX IPU U3YUEHUH OMOJIOTUH;

— (dopmupoBaHue y 00yUaIOIMIUXCs YMEHUN WJUTIOCTPUPOBATh 3HAUYCHUE OMOJOTUYECKUX 3HAHUN B
NPAaKTUYECKON JesTeIbHOCTH YEIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMLIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHA;

— BOCIIMTaHHUC Y6€)KI[éHHOCTI/I B BO3MOXHOCTH ITO3HAHUS UYEJIOBEKOM JKHBOM npupoanl,
HE00X0IUMOCTH OEpPEXHOT0 OTHOUIEHHUS K Hel, COOIIOACHUS ITUUECKUX HOPM IIPH MPOBEICHUH
OMOJIOrMYECKUX HCCIIE0BaHUMN;

— OCO3HaHHC II€HHOCTHU OHMOJIOTHYECKUX 3HAHHUH IJid  TOBBIICHHUA YPOBHA DKOJIOTHUECKOH
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

— TIpUMEHEHHE NPUOOPETEHHBIX 3HAHMM M YMEHUHl B IOBCEIHEBHOW JKU3HU U1 OLEHKH
MOCJICICTBHIM CBOEHM NIEATEIILHOCTH IO OTHOIICHHWIO K OKpY’Karoleh cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBAHKE U COOIOAEHNE MeP NMPODUITAKTUKH 3a00IeBaHUH.

1.2.2. Ilnanupyemble pe3yJIbTaThbl 0CBOCHHUS y4eOHOI0 MpeaMeTa

Kon

pesyapraTa JIMYHOCTHBIE pe3y/IbTaThl B YaCTH

JIP1 IPAXKAAHCKOr0 BOCIIUTAHMSA:
—  chopMHpPOBAaHHOCTH TPAXKIAHCKON MO3UIIMH 00YJAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOT0 OOIIECTBA;




— OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX ITPaB U 00I3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPaBOIOPAIKA;

— TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOfI ACATCIIBHOCTH IIPHU CO3JJaHUU y‘~I€6HI)IX
MPOEKTOB, pPCIICHUH Yy4YeOHBIX W [MO3HABATECIBHBIX 3aj]ad, BBIIOJIHECHUN
OHMOJIOTHYECKHUX IKCIIEPUMEHTOB;

—  CIIOCOOHOCTH OTPEENATh COOCTBEHHYIO MO3UIUIO 1O OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

— YMCHHE YYHTBHIBATh B CBOHMX JEHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBHUS JIFO/ICH C Pa3HbIMU YOCKICHUAMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
1 COUAJIBbHBIM ITOJIOKCHUCM,

— TOTOBHOCTb K COTPYAHHUYCCTBY B MMPOLCCCC COBMCCTHOI'O BBIMTOJIHCHU A y‘-IeGHBIX,
MO3HABATEJIBHBIX M HCCIICJOBATEILCKUX 3ajay, YBOKUTEIBHOTO OTHOIICHUS K
MHEHHUIO OIMOHEHTOB MPHU OOCYKIEHUU CIIOPHBIX BOIMPOCOB OHMOJIOTHYECKOTO
COZICPIKAHHS,;

— TOTOBHOCTh K TYMAaHHTapHOW M BOJOHTEPCKOM JSSITENbHOCTH;

JIP2

NATPUOTHYECKOI0 BOCIIUTAHUSA:

—  c(hopMHPOBAaHHOCTh POCCUHCKON TpakIaHCKON HWICHTUIHOCTH, MATPUOTHU3MA,
YBaXEHUS K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH mniepen PoauHou,
TOPAOCTH 3a CBOM Kpal, cBOX PoauHy, CBOM A3BIK M KyJNbTYpy, IPOLUIOE H
HacTosIee MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

— IIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEAMI0 U NaMATHUKAM IPUPOJIBI,
JNOCTHKEHMSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHX, TPYIE;

— CHOCOOHOCTH OLIEHUBATh BKJIA]] POCCHICKHUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE
OHMOJIOTHY, TOHUMAaHUs 3HAYCHHs] OMOJIOTUU B MO3HAHWW 3aKOHOB MPHUPOJEI, B
YKU3HU YeJI0OBEKa U COBPEMEHHOI'0 O0OIIECTBa;

— wuneitHas yOeXIEHHOCTb, TOTOBHOCTh K CIyXeHHIO M 3ammure OteyecTsa,
OTBETCTBEHHOCTb 3a €ro CyJn0Y;

JIP3

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— JyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSA:

— OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCUICKOT0 HApPOa;

— cOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO ITOBE/ICHNS,

— CIOCOOHOCTHh OIIEHHWBAaTh CHUTYalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHMS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

— OCO3HaHHE JIMYHOTO BKJIAJA B TOCTPOEHUE YCTOMYHUBOTO OyAYIIETO;

— OTBETCTBEHHOE OTHONIIEHHWE K CBOUM POIUTENSAM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS IIEHHOCTEH CEMEHHOW JKW3HU B COOTBETCTBHUU C
TpaauuusiMu HapoaoB Poccuu;

JIP4

3CTeTHYECKOI0 BOCIINTAHMSA:
— DCTETHUYECKOE OTHOIIEHWE K MHpY, BKIIOYas 3CTETHKY ObITa, HAY4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIECTBEHHBIX OTHOLICHHUH;
— TOHUMAaHME SMOLMOHAIBHOTO BO3ACUCTBUS KUBOU NPUPOBI U €€ LIEHHOCTH;
— TOTOBHOCTh K CAaMOBBIPD&KEHHIO B pa3HbIX BHJAaX MCKYCCTBa, CTpEMIICHHUE
MPOSBJISATh KaYECTBA TBOPUECKOM JINYHOCTH;

JIPS

¢puznyeckoro  BocnuTaHus, (GOpMUPOBAHUS  KYJAbTYPbl  3A0pPOBbS  H
IMOIHOHAIBHOTO 0J1arONMOJTyYHsi:

— TIOHMMaHHWE W peaji3als 3I0pOBOro u 0e30MmacHoro oopas3a )u3HH (370POBOE
MUTaHUE, COOJIIOJIEHNE THTMEHUYECKHX MPaBWI W HOPM, COATaHCHPOBAHHBIN
peXUM 3aHATUU M OTABIXA, PETyJspHas (pu3nyeckas akKTUBHOCTbH), OEpEkKHOTO,
OTBCTCTBCHHOI'O U KOMIIECTCHTHOT'O OTHOIIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-IGCKOMy
Y TICHXHYECKOMY 3/I0POBBIO;

— TIOHMMaHHWE I[IEHHOCTH TPaBWI HWHIWBUAYAIGHOTO H  KOJUIGKTUBHOTO
6630H3CHOI‘0 IHNOBCACHUSA B CHUTyallUAX, YI'POXAOIMKMX 3J0POBBIO M KHM3HH




JIIOJICH
OCO3HAHHME IOCIEACTBUI M HENMPUATUS BPEIHBIX NPHUBBIYEK (yHnoTpeOseHus
AJIKOTOJI51, HAPKOTHKOB, KYPECHHS);

JIP6

TPYAOBOI0 BOCIIUTAHUS:

TOTOBHOCTH K TPYY, OCO3HAHUE IICHHOCTH MAacTePCTBA, TPYI0JIIO0HE;
TOTOBHOCTh K AaKTHUBHOW JIEATEIHHOCTH TEXHOJIOTHYECKONH ¥ COLHAIBHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITENIHO BBIMIOJIHATH TaKyI0 A€ITE€IbHOCTb;

MHTEpeC K pazIu4HbIM cdepaM NpodecCUOHAIBHON AeATeIbHOCTH, YMEHHE
COBepIIaTh OCO3HAHHBIM BHIOOp Oyaymiedt mpodeccun ©u PeaTu30BBIBATH
CcOOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BaHHUIO Ha
MPOTSIKEHUU BCEN KU3HMU;

JIP7

IKO0JOIn4e¢CKOro BOClIMTaHUuA:

HKOJIOTMYECKU 1IeTIeCO00pa3HOe OTHOUICHHE K MPUPOJE KaK MCTOYHUKY KU3ZHU
Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAHMUS;

MOBBILIEHUE YPOBHS OKOJIOTMYECKOH KyJbTYpbl: TNPUOOPETEHHE OIbITa
[JJAHUPOBAHUS TOCTYNKOB M OLIEHKM HX BO3MOXHBIX IOCIEICTBUM JIs
OKpYKarollei Cpebl;

OCO3HAHHME TJIO0AIBFHOTO XapaKTepa HKOJOTHYECKUX NpoOdJIeM U MyTed HxX
peleHus;

CHOCOOHOCTH UCTIONB30BaTh MPUOOPETAaeMbIC TIPU U3yUYEHUH OMOJIOTHU 3HAHUS U
yMEHHs  NpU  pEIIeHHH  TpobdiieM,  CBSI3aHHBIX C  PalMOHAJIbHBIM
MPUPOJIOTIONB30BaHUEM  (COOJIOZCHUE TpaBHJ TOBEACHUS B  IMPHUPOE,
HaIlpaBJICHHbIX HA COXPAaHEHHE DABHOBECUs B JKOCHCTEMaX, OXpaHy BHUIOB,
9KOCHUCTEM, OHoChephl);

AKTUBHOE HEMPUSITHE NEHUCTBUN, MPUHOCSIIUX BPEA OKPYXKAIOUIEH MPUPOTHOU
cpele, yMEHHE  IPOTHO3UPOBATH  HEOJArompHsTHBIE  SKOJOTHYECKHE
MIOCJICJICTBUS NPEANPUHUMAEMBIX AEUCTBUNA U NIPEJOTBpALaTh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHHS], 3KOJOTUYECKOW KYJBTYpHI,
OmbITa JEATEITbHOCTH 9KOJIOTUYECKOU HaIlpaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATLCS UMHU B ITIO3HABATEIIBHOW, KOMMYHUKAaTUBHON U COLIUAIILHOMN
MIPAaKTUKE, TOTOBHOCTM K YYacTHIO B TPAKTUYECKON JEATEIBHOCTH
9KOJIOTMUECKOH HANpPaBIECHHOCTH;

JIP8

HEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCT ~ MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAaKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MeECTa B TMOJUKYJIBTYPHOM
MHUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KyJIBTYphl Kak CpEJCTBa
B3aUMOJICCTBUS MEXAY JIOJIbMU U NTO3HAHUS MUDPA;

MOHMMaHHUE crenupuku OHONOTUM KaK HayKd, OCO3HaHMS €€ poilu B
(hopMHUPOBAaHUM PAIMOHATIBHOTO HAYYHOT'O MBIILJICHUS, CO3/IaHUU LIEJIOCTHOTO
MPEICTaBICHHS 00 OKPYXAIOIIeM MHpE KaK O €IWHCTBE MPHUPOJBI, YeJIOBEeKa U
oOuiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U peUIeHUH MpoliIeM
COXpaHEHUs MIPUPOHOTO PABHOBECHS;

yOSKIEHHOCT, B 3HAYMMOCTH OWOJNIOTHH [UIsl COBPEMEHHOW ITMBUIIH3AIINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX pEIIaTh PEeCypCHbIe MPOOIEMBI  Pa3BUTHS
YeJIOBEYeCTBa, NIOUCKA MyTeH BBIXOAA U3 TNI00ATBHBIX 3KOJOTHYECKHX MpobdieM
u of0ecnedeHuss TepexojJa K YCTOWYMBOMY PAa3BUTHIO, pAIMOHATIHLHOMY
WCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB




AKHU3HU;

— 3aMHTEPECOBAHHOCTh B TMOJYYCHMHM OHOJOTMYECKMX 3HAaHUH B  IENAX
MOBBIIIEHUST O0OLIEH KyJNbTyphbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (byHKIMOHATBLHON rPaMOTHOCTHU oOyJaromuxcs,
(dbopMupyeMoil pu n3y4eHUH OMOJIOTHUH;

— IIOHMMAaHHME CYIIHOCTH METOJOB II03HAHUS, MCIOJIb3YyEMBIX B ECTECTBEHHBIX
HayKaX, CIOCOOHOCTH MHCIIOJIb30BaTh IIOJIy4aeMble 3HAHUS I aHalu3a |
OOBSICHEHUS SIBICHUHN OKPY’KaIOIIEro MUPa U MPOUCXOAAIINX B HEM HU3MEHEHHH,
yMEHHE JenaTh OOOCHOBaHHBIC 3aKIIOUEHHs] Ha OCHOBE HAYyYHBIX (DaKTOB WU
MMEIOIIUXCS JaHHBIX C LEJIbI0 TIOJYUYEHUs JOCTOBEPHBIX BBIBOJOB;

— CHOCOOHOCTh CAMOCTOSITEJIBHO HCHOJIb30BaTh OWOJIOTMYECKHUE 3HAHMS JUIs
peteHust podieM B pealbHBIX KU3HEHHBIX CUTYAIHIX;

— OCO3HAHME IEHHOCTH HAay4YHOM JAEATEIBHOCTH, TOTOBHOCTh OCYILECTBIATH
IIPOEKTHYIO U MCCIIE0BATEIbCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

— TOTOBHOCTH U  CHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHHIO |
caM000pa30BaHUI0, K aKTMBHOMY IOJyYEHHIO HOBBIX 3HAaHMH MO OHOJIOrMU B
COOTBETCTBHUH C )KM3HEHHBIMU OTPEOHOCTSIMH.

MertanpeaMeTHbIe pe3yJibTaThI

B pesynprare um3yueHHWs TNpeaMeTa Ha YpPOBHE CpeIHEro oO0Imero oOpa3oBaHUS Y
oOyuatomierocsi OynyT cGOpMHpPOBAaHBI IO3HABATENbHbIE YHHUBEPCAJIbHBIC YydeOHbBIE
NEeHCTBUSl, KOMMYHHKAaTHUBHBIE YHHMBEpPCAJIbHbIE YUYEOHbIC JEHCTBUS, PpEryJIsTHUBHBIC
YHHUBEpCAJIbHbIE YUeOHbIE ICHCTBHSI, COBMECTHAS AESITEIbHOCTb.

MIIP1 ba3zoevie nozuueckue oeiicmeus:

—  CaMOCTOSTCILHO dbopmynupoBaTh u aKTyaJIu3upOBaTh npo0iemy,
paccMaTpuBaTth €€ BCECTOPOHHE,

— WCTOJB30BaTh TPHU OCBOCHWW 3HAHWH NPUEMBI JIOTHYCCKOTO MBIILICHUS
(aHanm3a, cHWHTE3a, CpPaBHEHWS, KiacCH(HKamuu, 000OMICHHS), PaCKpHIBATh
CMBICJT OHMOJIOTUYECKHMX TIIOHATHH (BBIACIATH HMX XapaKTEepHbIC TPH3HAKH,
YCTaHABIIMBATH CBS3H C APYTUMU TOHATHSMH);

— OIpeAeNsITh UEeTu JeATeIbHOCTH, 3a/JaBasi MMapaMeTpbl W KPUTEPUH UX
JIOCTHXKEHHS, COOTHOCHTBH PE3yJbTaThl JEATEIBHOCTH C TOCTaBJICHHBIMHU
LIEJSIMMU;

— HCTOJB30BaTh OMOJOTUYECKHE TMOHATUSA 11 OOBSICHEHHs] (PAKTOB U SIBICHHUMA
YKABOU MIPUPOJIBI;

— CTpPOUTH JIOTHYECKHE pacCyXAeHHUS (MHAYKTUBHBIE, JCAyKTHUBHBIC, IIO
AHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS] B pPacCMaTPUBAEMBIX
SIBJICHUSX, OPMYJIMPOBATH BBIBOJIBI M 3aKIIOUCHHS,

— TMPUMEHSITh CXEMHO-MOJCIbHBIE CPEACTBa JJIsi MPEICTABICHHS CYIICCTBEHHBIX
CBS3¢il M OTHONIICHWUH B M3y4aeMbIX OMOJOTHYECKHX OOBCKTaX, a TaKKe
MIPOTUBOPEUYUI PA3HOTO POJA, BBISIBJICHHBIX B Pa3IMIHBIX HH(DOPMAIMOHHBIX
HCTOYHUKAX;

— pa3pabaTrbIBaTh IUIaH PEIICHUS NPOOJEMBbI C yYETOM aHAIM3a HMMEHOIIMXCS
MaTepuaIbHBIX U HEMAaTEPHATBHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHUBBHI B JICSITEIIBHOCTh, OIEHWBATh COOTBETCTBHE DPE3YJIHTATOB
LIEJISIM, OIICHUBATh PUCKH ITOCICACTBUHN ACATEIBHOCTH;

— KOOPIWHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBHSAX PEAIbHOTO, BUPTYAJIbLHOTO H
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

— Ppa3BUBATh KPEATHBHOE MBIIUICHUE MPHU PEIICHUH )KH3HEHHBIX MPOOJIEM.

MIIP2 Bba3zoevie uccneoosamenvckue oelicmeus:

— BIAJCTh HAaBBIKAMU yYE€OHO-MCCIIEIOBATENLCKON M TPOCKTHOW IEeSTEIBHOCTH,
HaBBIKAMHU  pPa3pelIeHHs] TMPoOJIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY  TOWMCKY METOJOB PEHICHHs] MNPAKTHYECKHUX  3ajJady,




MIPUMEHEHHUIO PA3JIMYHBIX METOJOB TO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUbI IEATEILHOCTH IO MOJYYSHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTaluy, TPeoOPa30BaHUIO U IPUMEHEHHIO B yUeOHBIX CUTYaIUsX, B
TOM YHCJIC TIPU CO3aHUH YUYEOHBIX U COIIMAIBHBIX TPOEKTOB;

dbopMHUpOBaTh HAYUYHBIN THUI MBIIUICHHS, BJIaJ€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIaMU;

CTaBUTh U (GOPMYyIHUPOBAaTH COOCTBEHHBIC 3aJaud B 00pa3oBaTeIbHOU
NESATETLHOCTH U )KU3HEHHBIX CUTYAIUsX;

BBISIBJIATh NPUYUHHO-CIICJICTBEHHBIE CBSA3M M aKTyalIM3upoOBaTh 3a1ady,
BBIJIBUTaTh TUINOTE3y €€ pPEeILICHHUs, HaXOAUTh apryMEHThI JUJIS JOKA3aTelbCTBA
CBOMX YTBEpXKICHUH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PEILICHNUS;
aHAJIM3UPOBATh MOJYUYECHHBIEC B XOJE€ PEIIEHUS 33/1a4l Pe3yJIbTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISATh II€JICHATIPABIICHHBIA TOUCK TIEPEeHOCa CPEICTB M CIOCOOOB
NeCcTBHS B MPOPECCHOHATBHYIO CPENY;

YMETh TEPEHOCUTh 3HAaHWSA B IMIO3HABATENBHYI0O W MPAKTHUYECKYIO 0O0JIacTu
KU3HENIESITEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJICU, TpeAJiaraTh OPUTHHAIBHBIC TOJIXOJbI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 337a49H, JOMYCKAIOIIHNE aJTbTCPHATUBHBIC PEIICHUSI.

MIIP3

Paboma c ungpopmayueii:

OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHMKAX HH(popManum (TeKcTe y4eOHOTO
MocoOus, HAYYHO-TIOMYJSIPHOW JIUTEpaTrype, OMOJOTHYECKUX CIOBapsAX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHeTe), aHaIM3UpOBAaTh
WHGOPMALIMIO PA3NUYHBIX BUIOB U (HOpPM TIPEACTABICHUS, KPUTUYCCKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

dbopMynHupoBaTh 3ampochl U MPUMEHSTh PA3NIUYHBIE METOAbl NPHU IMOHUCKE U
otOope Ononornueckoi HHPOopMaIUN, HEOOXOIUMOH ISl BBITOJIHEHUS YISOHBIX
3azay;

npuoOpeTaTh OMBIT  HCIOJIB30BAHUA  HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEPIIEHCTBOBATh KYJbTYPYy aKTHUBHOTO  HCIIOJIH30BaAHUS
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BbIOMpaTh  ONTUMAalbHYO  (GopMy  MpeICTaBIICHUS
Owosnorndeckoid wHpOpMarK (CXeMbl, TpaduKH, ITUATPAMMBI, TAOJHIIbI,
PUCYHKH U JPyroe);

UCIIONIb30BaTh HAY4YHBIA S3bIK B KadecTBe CpeacTBa mpu pabote ¢
Ouosnoruuyeckod MHGOpMalLMEN: TNPUMEHATh XUMHUYECKHe, (U3MUecKHe |
MaTeMaTHYeCKHe 3HaKU U CUMBOIIBI, POpMyIbl, aOOpeBUaTypy, HOMEHKIATYPY,
WCIIONBh30BaTh W MPEOOpa3oBBIBATh  3HAKOBO-CMMBOJUYECKHE  CPEICTBA
HaTJISITHOCTH;

BJIa/IETh HaBBIKAMH PACIIO3HABAHUS U 3aIUTHI HHGOPMaLUU, HHHOPMAIIMOHHON
0€30MacHOCTH JJUYHOCTH.

MIIP4

KommyHnuxamuenuvie ynueepcaibhble yuedHvle 0elicmeus
Obwenue:

OCYIIECTBIIATh KOMMYHHUKAIIMU BO BceX cepax *KHU3HU, aKTUBHO Y4acTBOBAThH B
JUAJIOTe WM TUCKYCCUM MO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CY’KJECHHS OTHOCUTEIIBHO BBIIIOJIHEHUS MpEaIaracMou
3a7a4H,

YUYUTBIBAaTh HMHTEPECHI M COIJIACOBAHHOCTh MO3ULMK JPYrMX YYaCTHUKOB
JUaJIoTa WA JUCKYCCHH);

pacrmo3HaBaTh HeBepOaJbHbIE CpeACTBa  OOIIEHHUS, TIOHMMAaTh 3HAa4YCHHE




COLIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(M)IUKTHBIX CUTYaIWH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIQ/IETh PA3IWYHBIMU croco0aMu OOIIEHUS W B3aMMOJCHCTBHS, NOHUMATH
HaMEpEHUs JAPYTUX JIIOACH, TPOSBIATh YBAXHUTECIBHOEC OTHONICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMyITupoBaThH CBOM BO3PAKCHHUS,
pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

MIIP5 Coemecmnasn oesameibHOCHIb:

— TMOHUMAThb M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHON M WHIWBUIYaITbHOU
paboThl  MpU  pemieHUHu  OMOJIOTMYECKOM  TpoOiemMbl, OOOCHOBBIBATH
HE0OXOIUMOCTh MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOJICHCTBUS MIPH PEIICHUU
y4eOHOM 3a/1auu;

— BbIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX AEHCTBHM ¢ yué€ToM 0OLIUX
HWHTEPECOB ¥ BO3MOXKHOCTEH KaXKIOT0 WIeHA KOJJICKTHUBA;

— TMpPUHUMATh  I[EeTd  COBMECTHOHW  JESATENbHOCTH,  OpPraHU30BBIBATH |
KOOPJIMHUPOBATH NIEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JCHCTBHIA,
pacmupenenarts poiau ¢ y4€TOM MHEHHA YYaCTHUKOB, OOCYXIaTh pPe3yIbTaThl
COBMECTHOM pabOTHI;

— OIICHMBaTh Ka4ecTBO CBOETO BKJIaJa M Ka)XXJIOr0 YYaCTHHKA KOMAHJbI B OOMIMIA
pe3ysbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

— Tpemjiaratb HOBBIC TIPOEKTHI, OIEHWBATh HJEHU C I[IO3UIMU HOBU3HEI,
OPUTHHAIFHOCTHU, PAKTHYECKON 3HAUHUMOCTH;

— OCYIIECTBNIATH TO3UTUBHOE CTPATETUYECKOE TMOBEJACHHE B  Pa3IUYHBIX
CUTYAIIUSX, POSIBIIATh TBOPYECTBO U BOOOPAKEHUE, OBITh HHUITUATHBHBIM.

MIIP6 Pezynamuensvie ynueepcaivhvle yueonvle 0elicmeus:
Camoopzanuzayus:

— HCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMSI JUIsl BBISIBICHUS MPOOJIEM U UX pEIICHUS
B )KU3HEHHBIX U YYCOHBIX CUTYAIIUAX;

— BBIOWpATH HA OCHOBE OMOJIOTMYECKUX 3HAHUH [IETIEBbIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JCHCTBHSX M TOCTYNKax MO OTHOLICHUIO K >KMBOW MPHUPOJIE, CBOEMY
3I0POBBIO U 3JTOPOBBIO OKPYKAIOIIHX;

— CaMOCTOSITEIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JESITEILHOCTh, BBISBIISTH
npoOjeMbl, CcTaBUTh W (GOPMYJIUPOBaTh  COOCTBEHHBIE  3a7a4dl B
00pa30BaTEeNbHON NEATEIBHOCTH U KU3HEHHBIX CUTYAIUsX;

— CaMOCTOSITEIbHO COCTABIIAThH IUIAH PEIICHUsS MPOOIEMBI ¢ YIETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTECHU;

— J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

— pacimupsaTh paMKH y4eOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

— JenaTh OCO3HAHHBIA BBHIOOP, apTyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

— OILICHUBATh NPUOOPETEHHBIN OIBIT;

— cmocoOCcTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO ITUPOKOMN SPYAULIMH B Pa3HBIX
00JacTsIX 3HaHUH, ITOCTOSTHHO TIOBHIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIHA
YpOBEHbB.

MITP7 Camokonmponw:

J1aBaTh OILICHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTHBBI B JCSTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HAaBbIKAMH MO3HABATEJIbHON pedeKchM Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUM M MBICIHTEIBHBIX MPOLECCOB, HX pPE3yJbTaTOB M OCHOBAaHUH,
UCIOJb30BaTh NPUEMBI pedIEKCUM Ul OLIEHKU CHUTyalMM, BbIOOpa BEPHOIO
pelenus;

YMEThb OLEHUBATh PHUCKH UM CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 MX




CHUKECHHUIO;
— TMPHUHUMATb MOTHUBBI W apryMEHTbl JPYIMX IIpU aHaJIU3€ pPE3yJIbTATOB
JEATEIbHOCTH.

MIIP8

Ilpunamue ceoa u opyzux:
— TpUHUMATH ceOsl, IOHUMAst CBOU HEJIOCTATKU U JOCTOMHCTBA;
— TMpPUHUMATh MOTHUBBI W apPryMEHThl JPYTUX TpU aHAJIU3E pPE3yJIbTaTOB
NeSATEeITbHOCTH;
— TMpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA ONIHOKH;
— pa3BHUBATh CIIOCOOHOCTh MOHUMATh MU C TIO3UIUH JIPYTOr0 YEJIIOBEKA.

IIpenmeTHbIe pe3yJibTAThI

OOygaromuiicss TOTYYUT CICAYIOIIHE MPEAMETHBIE pPe3yJbTaThl y4eOHOTO Kypca
«buonorus»

[1P1

c(OpPMUPOBAHHOCTh 3HAHUM O MeCTE€ M pOJu OMOJIOTMHM B CHUCTEME HAy4YHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHbI
MHUpa W HayYyHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKHAX M 3apyOekHBIX YUEHBIX
OMOJIOTOB B pa3BUTHE OHMOJIOTHMH, (YHKLIMOHAIBHONH TPAaMOTHOCTH 4YeJIOBeKa s
penieHus )KU3HEHHBIX 3a/1a4;

P2

YMEHHE pPACKPHIBATh COJCpKAHUE OHOJOTUYECKUX TEPMHUHOB W TOHSTHHA: KU3Hb,
KJIETKa, OpTraHu3M, MeTaboJn3M (0OMEH BEIIEeCTB U MPEBpalleHne YHEPTHUH ), TOMEOCTa3
(camoperyinsius), ypoBHEBash OpraHHU3aIUsl KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE
(penpomyKIwsi), HaCJIeACTBEHHOCTh, H3MEHUNBOCTh, POCT M Pa3BHTHE, BUJI, MOITYJISIINS,
reHO(OH/I, PBOJIONUS, MBUXKYIIUE CHIIBI ((hDaKTOPBI) ABOIIOIMU, MPUCTIOCOOIEHHOCTh
OpPTaHW3MOB, BH000pa30BaHHE, IKOJOTUICCKUE (PAKTOPHI, IKOCUCTEMA, TPOAYIICHTHI,
KOHCYMEHTBI, PEAYICHTHI, LENH MMHTaHHs, JKOJOTHYecKas MUpaMuiaa, OUOTCOIEHO3,
ouocdepa;

I1P3

yMEHHE H3JIaraTh OMOJIOTUYECKUE TeopHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LIEHTpaJbHasl IOTMa MOJICKYJIApHON OuoJyioruu, 3BoJItOIMOHHAsS Teopust Y. [lapBuHa,
CUHTETHYECKass Teopusi sBomtouuu), 3akoHsl (. Mennens, T. Moprana, H.U.
BasuiioBa, 3apogsiimeBoro cxoactsa K.M. bapa, uepenoBanus riaBHbIX HampaBiICHUM
u nyteir sBomonuu A.H. CeseprioBa, yuenusi o ouochepe B.M. Bepuaackoro) u
ydeHus (0 IEHTpax MHOrooOpaswsi U MPOUCXOXKICHHs KyJbTypHBIX pactenuii H.U.
BasusoBa), onpenensaTh rpaHUIlbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMaM;

I1P4

YMCHHUEC BJIaACTh METOJAAMU HAYUYHOI'O ITO3HAHUS B OHoJI0ruu: Ha6J'HOI[eHI/Ie " OITMCaHHEC
JKHUBBIX CHUCTCM, INPOLCCCOB U HBHGHHﬁ, opraHnuszanuvs U IMpOBCIACHHUC OHOJIOTHYCCKOrO
OKCIICPUMCHTA, BBIIBHXKCHHEC THUITOTE3BI, BBISIBJICHUC 3aBUCUMOCTH MCXKOY
HCCICAYyCMbIMU BCJIIMYMHAMU, 00BsICHEHHE MOJIYUYCHHBIX PE3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAaYYHBIX HOHSITPIﬁ, TeOpI/Iﬁ M 3aKOHOB, YMCHHC [€JIaTb BbBIBOJbI Ha
OCHOBAHMH IIOJTYUYCHHBIX PC3YJILTATOB;

ITP5

YMEHHE BbIIETAThH CYIIECTBEHHBIE IPU3HAKU BHUPYCOB, KJIETOK MIPOKAPUOT U SyKapHuoT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa
BELIECTB M TMpEBpallleHusi HSHEpruu B KieTKe, (OTOCHHTE3a, IUIACTUYECKOTO H
JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Melo03a, OIUIOJOTBOPCHUSI,
Pa3MHOXKEHHUS, HHAUBHUIYAJIBHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHeE3);

[1P6

YMEHHE BBIJCIATh CYIIECTBEHHBbIC MPHU3HAKUA CTPOCHUS OUOJIOTHUYECKUX OOBEKTOB:
BUJIOB, TOMYJISIHHA, MPOIYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOTEOIECHO30B W
HKOCHUCTEM, OCOOEHHOCTH MPOILIECCOB: HACIEACTBEHHON N3MEHYMBOCTH, €CTECTBEHHOTO
otbopa, BH1000pa30BaHMsI, MIPUCTIOCOOJICHHOCTH OpraHU3MOB, JEHCTBUS
AKOJIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI, MEPEHOCA BEIIECTB M IMOTOKA HHEPTUHU B
HKOCHCTEMAaxX, aHTPOIOTEHHBIX W3MEHEHHH B DKOCHCTEMax CBOCW MECTHOCTH,
KPYTrOBOPOTA BEIIECTB M OMOT€OXUMUYECKUX IIUKIIOB B Ouochepe;

I1P7

YMCHHC pPCIIATh JJICMCHTAPHBLIC I'CHCTHYCCKHUC 3aJd4d Ha MOHO- H ,Z[I/II‘I/I6pI/II[HOG
CKpCIIMBAHUEC, CHCIJICHHOC HACICAOBAHUC, COCTABJIAATH CXCMbI MOHOFI/I6PI/I)IHOFO
CKpPCIIUMBAHUSA OJIA MPCACKA3dHUA HACJICAOBAHMA IIPU3HAKOB Y OPIraHM3MOB;




YMCHHUC PCIIATh 3JICMCHTAPHLIC 6HOHOFI/I‘-ICCKI/IG 3ala4i, COCTABJIATh CXCMBI IICPCHOCA
BEIIIECTB M SHEPTHH B SKOCHCTeMax (IIeMH MUTaHUs);

[1P8

YMEHHE BBITOIHSITH JIA00PAaTOPHBIC M MIPAKTHYECKHE PabOTHI, COOIOAATH TPaBUiIa TIPH
pabote ¢ yueOHBIM U JTa00PATOPHBIM 000PYAOBAHUEM;

P9

yYMEHHE KPUTUYECKU OLCHUBAThb M MHTEPIPETUPOBATh MHPOPMALUIO OMOJIOTHYECKOTO
COJIepKaHUs, BKIIIOYAIOIIYIO IICEBAOHAYYHbIE 3HAHUS W3 PA3JIUYHBIX HCTOYHHUKOB
(cpenctBa MaccoBoil HMH(pOpManUHM, HAY4YHO-TIOMYJIIPHBIE MaTepHalibl), ITHUYECKUE
aCIEeKThl COBPEMEHHBIX UCCIIEOBAHUM B OMOJIOTHH, MEMIIMHE, OMOTEXHOJIOTHH;

P10

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCBMEHHBIE W YCTHBIE COOOIIEHMs, 0000IIast
O6MOJIOTNYECKYI0 MH(OPMAIMIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIb30BATh
MOHSITUMHBIN annapaT OUOJIOTHH.

[1P11

yMEHHE MPUMEHSITh MMOJYYCHHBIC 3HAHUS JIJIS1 OOBSICHEHHUS OMOJOTUYECKUX MPOIECCOB
U SBJICHUH, AJISl MPUHITHUS MPAKTUYECKUX PELICHUHM B MOBCEIHEBHOM >KU3HU C IIEJIBIO
obOecrieueHrss 0€30MACHOCTH CBOETO 37I0POBBS U 3J0POBbSI OKPYKAIOIIUX JIOJCH,
cOoONIOZCHUSI HOPM TPaMOTHOTO TIOBEJIEHUS B OKpYy)Kalolled NpUpOTHON cpere,
MOHNMAaHUE HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OWOJIOTUU H
OMOTEXHOJIOTHH JIsl pallMOHAJIBHOTO MPUPOIONOIB30BaAHUS;

Oco0oe 3HaueHHMe Y4eOHBbIH MpeAMeT UMeeT NPH (POPMUPOBAHMU U PA3ZBUTHH
OOIIUX KOMIIETEeHINIi:

OK 01

BriOupate  cmocoObl  pemieHuss  3ama4 IPO(ECCHOHATBHOW  NIeATEIbHOCTH
NPUMCHUTCIIbHO K PpA3JIMYHBIM KOHTCKCTAM;

OK 02

Hcnons30BaTh COBpPEMEHHBIE CpEACTBA IOMCKA, AaHalauM3a M HHTEpIpeTaluu
uHpopmManud ¥ HUHOOPMAIMOHHBIE  TEXHOJOTMHM JJI  BBIMOTHEHHS  3a]ad
npodeccruoHalIbHOI 1eTeIbHOCTH;

OK 04

Db dexkTnBHO B3aMMOICHCTBOBATH M padOTaTh B KOJUICKTUBE M KOMAH/IE;

OK 07

CopeiicTBOBaTh COXpaHEHHUIO OKPYXKAIOMIEH Cpeibl, pecypcocOepexeHII0, TPUMEHSTh
3HaHUS 00 M3MEHEHHH KIIMMaTa, MPUHIUITBE OEPEXITMBOTO IPOM3BOJICTBA, 3 PeKTHBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYALUAX;




2. CTPYKTYPA Y COAEP)KAHUE YYEBHOM TUCHUIIINHBI

2.1. O0beM y4eOHOro npeaMeTa U BUAbI Y4eOHOH padoThl

Buj yuyeOHoii padoThI

Oo0vem uacos

O61mmii 00beM 00pa3oBaTeIbHON MPOrpPaMMbl 72
B TOM YHCIIE!
Oobs3aTesibHAS - BO B3aMMO/IEHICTBHH C NpenojaaBaTeaeM 68
B TOM YHCJIE!
JICKLIUHU, YPOKH
MPaKTUYECKHUE 3aHATUS 68
KOHCYJIbTaIlU1 -
CamocrosiTesibHAs padoTa o0yuyarouerocsi 4

npeomemom «Xumusi»

IIpomedxcymounas ammecmayus 8 popme KOMNIEKCHO20 Ouphepenyuposannozo 3auema c




2.2. TemaTnuyeckuii IVIaH U COepPKaHHUe Y4eOHOI0 MpeaMeTa

Koapl
pe3yJbTaToB,
Oo0bem ¢opmupoBanuio
HaunmeHnoBanue Copepixanue y4e0HOTo MaTepHaJia, 1a00paTopHble H MPAKTHYeCKHe 3aHATHS, 4aCOB KOTOpbIX
pa3aeioB U TeM €CaMOCTOfITeJbHAs padoTa 00y4aroUuXcs
CIOCOOCTBYET
3J1eMeHT
NPOrpaMMmbl
Tema 1. Buonorus Copeprxanue yaeOHOTO MaTepraia
KaK HayKka 1. Buojorusa kak Hayka. CBs3p OHMOJOTMH C OOIIECTBEHHBIMH, TEXHHYECKUMH W JPYTUMH ECTECTBEHHBIMH HayKaMH, 2 I1P1, ITP2
¢unocodueit, 3TUKOH, dcTeTHKOI M npaBoM. Ponb Ouonoruu B (OPMUPOBAHUHM COBPEMEHHOW HAay4HOW KapTHHBI MHpA. JIP8
Cucrema 6HONIOTHYECKUX HAayK. MeTOAbl O3HAHMS JKUBOM MpUpoabl (HAOI0AEHHE, SKCIIEPUMEHT, ONMCaHue, U3MEpEHHe, MIIP1,
Kiaccu(UKaIus, MOICTUPOBAHHIE, CTATUCTHYECCKAs 00pabOTKa JaHHBIX). OKO1, OKO02,
Hemoncmpayuu: OK04, OK07
Iopmpemuwi: Y. Napeun, I'. Mennens, H.K. Konsuos, Ix. Yorcon u @. Kpuk.
Tabnuywvt u cxemwl: «MeTobI TO3HAHUS )KUBOW IIPUPOIBI».
JYKuBbie cucTeMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus 0monoruu. OTandue >KUBBIX CUCTEM OT HEOPTaHUIECKOU TIPUPOIBL.
CBoiicTBa OWOCHCTEM W MX pazHOoOOpasue. YpOBHH OpPTraHU3AIlH OMOCHCTEM: MOJICKYIISPHBIA, KICTOYHBIH, TKaHEBBIH,
OpTaHW3MEHHBIH, MOMYIIIIIHOHHO-BUAOBON, SKOCUCTEMHBIH (OMOT€OIICHOTHIECCKHI), OMOC(HEPHBIH.
Lemoncmpayuu:
Tabnuywvl u cxemul: «OCHOBHBIE IPU3HAKH KU3HNY, « Y POBHU OPTaHU3ALUH )KUBOW IPHUPOIBD».
Obopyoosanue: moaenb mosiekynsl JTHK.
Tema 2. Xumnueckuii | 2. XUMHYECKHIl COCTaAB KJIETKH. XUMHUYECKHE DJIEMEHTHI: MaKpOdJIEMEHTHI, MHUKPOJJIEMEHTh.. Boja m MHHEpaJbHbIE T1P4, ITP9,ITPS5,
COCTAaB M CTPOCHUE BeniectBa. DyHKIMK BOJBI 1 MHHEPAIBHBIX BEIIeCTB B KieTke. [lopnepkanue ocMoTHyeckoro Oananca. benku. CocraB u 2 JIPS,
KJIeTKH cTpoeHue 0elKOB. AMUHOKHUCIIOTHI — MOHOMEpHI 0enkoB. HezamMeHUMbIe 1 3aMEHUMble aMHUHOKHCIIOTBL. AMHUHOKHCIOTHBIN MIIP2,
cocTaB. YPOBHHM CTPYKTYpbl OEIKOBOW MOJIEKyJibl (IIepBUYHAs, BTOPWUYHAs, TPETUYHAs W YETBEPTHYHAS CTPYKTYpa). OKO01, OK02,
Xumudeckne cBoiicTBa 6e1koB. bronornyeckue GyHKINH OEIKOB. OKO04, OK07
Lemoncmpayuu:
Tabnuyvl u cxemol: «llepronuueckas TadIMIa XUMUIECKUX 3JIEMEHTOB», bruocuHTe3 Oenka», « CTpoeHne MOJIEKYJIbI
Oenka»
3. ®epMeHTHI — OHOJOTHYECKHEe KaTaau3aTopbl. CTpoeHne (hepMeHTa: aKTUBHBIA IEHTpP, CyOCTpaTHas CHIEUU(UIHOCTE. 2

KodepmenTsl. Butamuasl. OTIIMIus GEpMEHTOB OT HEOPTAHWISCKUX KaTalIu3aTOPOB.

YrieBoasl: MoHOcaxapuibl (TIIOKO03a, pub0o3a M Je30Kcupu003a), Aucaxapuisl (caxapos3a, JaKTo3a) W IMOJMcaXapuibl
(kpaxmai, TIIMKOTEH, [eJUTI0103a). bronornyeckue GpyHKINK yriieBo0B.

Jlunuper: tpurnuuepuasl, ¢ocdomunuapl, crepouast. ['mapoduibHO-rHIPOPOOHBIE CBOMCTBA. bronornueckue (yHKIMH
nunuoB. CpaBHEHUE YIIIEBOJOB, OSIIKOB U JIMIKIOB KaK HICTOYHUKOB SHEPTUH.

Hyxneunosbie xucnortsi: JJHK 1 PHK. Hyxmieotunsl — MoHOMepbl HyKJIeWHOBBIX kucinoT. Ctpoenue u ¢ynkumu JTHK.
Crpoenne u pynkunu PHK. Bunst PHK. AT®: crpoenue u GpyHKuum.

Hemoncmpayuu:




Tabnuyoer u cxemvr: «llepuoandeckas TaONMHMIIAa XUMHYCCKHX 3JeMEHTOB», «CTpOEHHE MOJICKYJIbl OeiKay,
«Hyxnennossie kucnothl. JJTHK», «Ctpoenune monekynbl AT®y», «YrneBoasl», «JIumuasn.

4. HHutonorust — HayKka o KJeTKe. KierouHas Teopust — npuMmep B3aUMOJEHCTBHA Uleil U (aKTOB B HAYYHOM IO3HAHUH.
Meronsl u3yuennsi kietku .Knerka kxak nemoctHas skuBas cuctema. OOmme Npu3HAKM KIIETOK: 3aMKHYTas HapysKHas
MemOpana, mosneky:bl JIHK kak reHetnueckuii anmapar, cucremMa CHHTe3a Oenka.

Turel KJIE€TOK: dyKapuoTHUYeCcKas M IpokapuoTHdeckas. OCOOEHHOCTH CTPOEHHUS NMPOKapUOTHYECKOH KieTku. Kierounas
creHka Oaktepuil. CTpoeHHE 3yKapuOTHYecKoi KieTkn. OCHOBHBIE OTJIMYHMSA PACTHTEIHBHOW, JXMBOTHOW W TpPUOHOM
kieTKn. JIoBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAS CTEHKA, TTIMKOKAIUKC, NX (QyHKIuH. [lnasmMaTndeckas meMOpaHa,
e€ cBoiictBa n Qynkuun. l{utoruasma u e€ opranonnsl. OqHoMemMOpanHsie opranons! kietku: JI1C, anmapar [omsmkw,
nr30coMbl. 110iTyaBTOHOMHBIE OPraHOWABI KJIETKH: MUTOXOHIPHUH, IutacTuabl. [IporcxoxaeHne MUTOXOHIAPUHM M IUIACTHI.
Bunsl mnactun. HememOpanHbIe OpraHouzabl KJIETKH: PUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPHOJHU, PECHUYKH, KTYyTHUKH.
OyHKIIMY OPraHOUI0B KJIETKU. BriroueHus.

Lemoncmpayuu:
Ilopmpemui.: A. Jlesenryk, P. I'yk, T. [lIsann, M. neitnen, P. Bupxos
Tabnuyor u cxemsi:  «CTpOCHHE 3YKapHOTHYCCKOW KIETKM», «CTpOCHUE >KUBOTHOW KiIeTkm», «CTpoeHue

paCTHTeJ’[bHOﬁ KIJICTKHW), ((C’I‘pOCHI/IC HpOKapPIOTH‘ICCKOﬁ KIICTKHN).

5. JlaboparopHoe 3ansiTue Ne 1. M3ydeHue CTpoeHHSI KIIETOK PACTEHHM, XMBOTHBIX M OaKTEpWil MOJ MHMKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenaparax 1 ux onucanue. M3ydyeHnne kaTaaIuTHUECKON aKTHBHOCTH ()epMEHTOB (Ha MpUMEpe aMMIIa3bl WIN
KaTajasbl).
ObopyoosaHue: CBETOBOW MHKPOCKON, 00OPYIOBaHHUE IS MPOBEACHUS HAOMIOICHUHN, U3MEPEHHUH, SKCIIEPHMEHTOB,
MHKpOIIpenaparhl PaCTHTEIbHBIX, )KHBOTHBIX M OaKTEPUAIBHBIX KJIETOK

Tema 3.
KuzHenesiTeIbHOCTH
KJETKH

Copeprkanue yueOHOTO MaTepraa

6. O0meH BelecTB, HJIM MeTa00JIH3M. ACCUMIITALNS (TIACTHIECKU 0OMEH) U AUCCUMIIIAIHS (PHEPTeTHYECKI 00MeH) —
JIBE CTOPOHBI €IMHOTO IpoIiecca MeTaboam3Ma. Poilb 3aKOHOB COXpaHEHHS BEUISCTB U PHEPTUU B IOHUMAHUU METa00oIn3Ma.
Turbel 0OMeHa BEIIECTB: aBTOTPOQHBII U reTepoTpodHbIid. Posib pepMEHTOB B 0OMEHE BEIECTB W MPEBPAILCHHH SHEPTHH B
kieTke. PorocunTe3. CBeroBass u TeMHOBas (as3wl dorocuHTe3a. Peakiuu dortocunrresa. DhheKTHBHOCTh (OTOCHHTE3A.
3naueHune QorocuHTE3a Ul KHM3HM Ha 3emuie. BiumsiHue ycioBuWid cpeipl Ha (OTOCHHTE3 M CIOCOOBI TOBBILMICHHS €ro
MPOAYKTUBHOCTH Y KYJBTYpPHBIX pacTeHuil. XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
JKU3HU Ha 3emiie.

Lemoncmpayuu:

Tabnruywt u cxemoi: « Tunbl muTanus, «Metabomusmy, K MUTOXOHAPHS», « JHEPTeTUICSCKUN 0OMEH)

7. JHepreTuyeckunii 00MeH B KjeTKe. Paciernienne BemecTs, BbICIEHHE U aKKYMYJIMPOBAHUE SHEPTHU B KIIETKE. DTaIlbl
sHepreTndeckoro obmena. ['nmukomms. bposkenme m ero Bumel. KucnopogHoe OKHWCIEHHWE, WM KIETOYHOE JBIXaHUE.
OxucnurensHoe  (pocdoprmmpoBanne. IPGEKTHBHOCTh JHEpreTudeckoro oOMmeHa.Peakmum MaTpuyHOTO CHHTE3a.
I'enernueckas nadopmarmst u JJHK. Peannsanus rereTrnaeckoi HHPOPMALNH B KIIeTKe. | eHeTHIeCKHid KO U ero CBOMCTRA.
Tpanckpuruus — wmarpuunblii cuaTe3 PHK. Tpancmsauus — OwocunTte3 Oenka. Otambl TpaHcasamuu. KomupoBaHue
amMuHOKHCIOT. Poib pubocom B OmocuHTese Oenka. HekieTouHsle (OpMBI KHU3HH — BUPYCHL. VICTOpHSA OTKPBITHS BUPYCOB
(J1.1. BaHoBCKHii). OCOOCHHOCTH CTPOSHUS M KM3HEHHOTO IIUKJIa BUPYyCcOB. baktepuodaru. bomesnu pacreHuil, )KUBOTHBIX
W 4eloBeKa, BbI3bIBaeMble BUpycamH. Bupyc ummyHoneduuura uenoseka (BUY) — Bo3Oymurens CIIM/a. OGparHas
TPaHCKPUILKS, peBepTa3a u nHTerpasa. Ilpoduiakrika pacnpocTpaneHus BUPYCHBIX 3a00JIeBaHIA

Jemoncmpayuu:

I1P4, TIP10, ITPS5,
JIPS,

MIIP6,

OKO1, OK02,
OK04, OK07




Iopmpemuwr: H.K. Konsnos, JI.1. UBanoBckuit, K.A. Tumupszes.
Tabnuyet u cxemvi: « TUIIBI TUTaHUAY, «DHEPreTHYCCKHA 00MeHy, «XimoporuiacTy, «POTOCHHTE3Y.

Tema 4.
Pa3mHo:kenue n
HHIHUBHIYAJIbHOE
pa3Burue
OpPraHu3MoB

Tema 5.
HacaencTBeHHOCTD U
H3MEHYHUBOCTh
OpPraHu3MoB

CojeprkaHue yueOHOro Marepuaa

8. KneTouHblii HMKJI, WIN KU3HEHHBIH LUKJ KJaeTkd. MHTepdaza u muros. Ilpoueccel, nporekatoiue B uHTEpdase.
Permikanms — peaxuus marpuunoro cunte3a JJHK. Ctpoenne xpomocomM. XpoMOCOMHBIN HA0Op — KapHOTUI. AUIUIONIHBINA
W TalUIOMIHBIA XpPOMOCOMHBIE HabOopsl. Xpomaruapl. lluTomormueckne OCHOBBI PAa3MHOXKEHHMS M WHAWBUIYaJIBHOTO
pa3BuTHs opranusmoB. Jlenenue knetku — Muto3. Ctaguu murosa. IIpoueccsl, NpoUCXOAsIUe Ha Pa3HbIX CTaJUSIX MUTO3A.
buonornvecknii CMbICI MHTO34.
ITporpammupyemast THOenb KIETKH — anonto3. PopMbl pa3MHOXKEHHS OpraHU3MOB: Oecrosioe U 1mojoBoe. Buabl Oecrionoro
Pa3sMHOKECHUS: JIEJICHNE HaJBOE, IOYKOBAHNE OJHO- M MHOTOKJIETOUHBIX, CIIOPOOOPa30BaHNE, BETETATHBHOE Pa3MHOXKEHHE.
HckyccTBeHHOE KIOHHMPOBAaHME OPraHW3MOB, €r0 3HaueHWe Al cenekiuu. HabmroneHne mMuTO3a B KIIETKaX KOHYMKA
KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENaparax.
Hemoncmpayuu:
Tabnuyvt u cxemwvl: «DOpMBI pa3MHOXKEHHUSI OPTaHU3MOBY», «J{BOMHOE OIMJIOJOTBOPEHHE Yy LIBETKOBBIX PACTEHHI,
«BereratuBHOe pa3MHOXKeHHE pacTeHH», KiaeTouHslil ki, «MHUTO3».

9. Meiio3. Craauum wMeiio3a. IIpoueccsl, mpoucxoisfmue Ha cTaausx weros3a. IloBemeHune xpomocoM B Meio3e.
Kpoccunrosep. bruonorndeckuit cMbicn n 3HaueHne Melos3a .I'amerorene3 — mporecc 0Opa3oBaHMs MOJOBBIX KIETOK Y
XKHUBOTHBIX. [10I0BBIE JKesIe3bl: CEeMEHHHUKU U siIMYHUKH. OOpa3oBaHe U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30ul,
SIAIIEKIIETKA) — cIiepMaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHUS SHIEKICTOK W crepMatro3ouoB. OILioqoTBOpEHHE.
[Taprenorenes
W3ydenue cTpoeHUs MOJIOBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTax.
Lemoncmpavyuu:
Tabnuyer u cxemwvl: «POPMBI pa3MHOKEHUS OPraHU3MOBY, «CTpOEHHE MOJOBHIX KIETOK», «CTpOeHHE XPOMOCOMED,
«Meiio3y, «IIpsimoe u HempsiMoe pa3BHTHE», «] aMeTOoreHe3 y MIEKONHMTAIOMNX U YeloBeKay, « OCHOBHBIE CTaIuH
OHTOTEHE3aY.

10.MuauBuayaibHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (AMOpHOTEHE3). OTambl 3MOPHUOHATBHOTO
pa3BUTHSL Y TO3BOHOYHBIX XKMBOTHBIX: JpOOJIEHHE, racTpylisiius, opraHoreHe3. IloctamOpuoHaibHOE pa3BuTHe. THIIBI
MOCTIMOPHOHAIIBHOTO Pa3BUTHS: NPsAMOE, HempsiMoe (JIMYMHOYHOE). BiusHue cpelpl Ha pa3BUTHE OPraHU3MOB, (HaKTODBI,
CHOCOOHBIE BBI3bIBATH BPOXKIEHHBIE YPOJICTBA.
Poct u pasButie pacrenuii. OHTOreHe3 IBETKOBOTO PACTCHHUS: CTPOCHUE CEMEHH, CTAIH PA3BUTHS.
Lemoncmpayuu:

Tabauywvl u cxemwvl: «OCHOBHBIE CTA/IMM OHTOTCHE3aY.

TIPS, [IP10,
JIP4

MIIP3,
OKO01, OK02,
OKO04, OK07

Copeprkanue yaeOHOTO MaTepraa

11. Mpeamer u 3agaum reHeTHKH. VcTopus pa3BUTHS TEHETHKH. PONb IMTONOTHH W SMOPHONOTHH B CTAHOBIICHUH
TeHeTHKU. Bxiax poccuiickux m 3apyOeXHBIX YU€HBIX B Pa3BUTHE T'€HETHUKH. MeToIbl T€HETHUKH (TMOPHIOIOTHYECKHU,
LUTOT€HETHYECKUH, MOJICKYIAPHO-TeHETH4eCKi). (OCHOBHBIE TEHETHYECKHE MOHATHSA. [eHeTHdeckas CHMBOJIMKA,
UCTIONIb3yeMast B CXeMaX CKpPEIUBAHUI.

3aKOHOMEPHOCTH HACJEJOBaHMS IIPU3HAKOB, ycTaHOBICHHble . Mengenem. MoHOrHOpHIHOE CKpelIMBaHME. 3aKOH
enMHoo0pa3ust rMOpUI0B IMEPBOro IMOKoJieHHs. [IpaBmio NOMUHHMpOBaHHWS. 3aKOH pacUIeIUIeHHs NpU3HAaKoB. [umoresa
quCcTOTHI raMeT. [losTHOE M HEeNOoJIHOEe TOMUHUPOBAHHUE.

Jemoncmpayuu:

T1P2,ITP3,T1P7,
JIPS,

MIIP3,

OKO1, OK02,
OK04, OK07




Hopmpemuwi: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-Pecosckuii, H.1. BaBuios.
Tabnuyvl u cxemvl: MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IIUTOTEHETHYECKasi OCHOBa», «3aKOH PACLICIICHUsI U €ro
IUTOTCHETHYECKAs] OCHOBaY», «3aKOH YHCTOTHI ramery», «JluruOpumHoe ckpemmBanue», «l{uToiormyeckre OCHOBBI
JIUTHOPUIHOTO CKPEIIUBaHUD», «Metho3»,

12. [uruOpuaHoe cKpeumiMBaHWe. 3aKOH HE3aBUCMMOrO HACJEIOBaHUS MPU3HAKOB. lluToreHeTHyeckue OCHOBBI
JMUTHOPUAHOTO CKpEIIMBAaHUS. AHaIM3HWpYIOIlee CKpeluBaHue. VICHoiap30BaHUE aHANM3UPYIOMIETO CKPEIIMBAHUS IS
ompeneneHuss TreHoThna ocobu. CleluieHHOe HaclieZoBaHHe Tpu3HakoB. Pabora T. Moprana 1o CIEIDICHHOMY
HACIIEIOBAaHUIO TEHOB. HapymieHne CHEIUIeHHs TEHOB B  pe3ysbTaTe KPOCCHHTOBEpa. XPOMOCOMHAS —TEOpHS
HaciencTBeHHOCTH. ['eHernueckue kapThl. ['eHeTnka mona. XpOMOCOMHOE ONpeesieHUuE MoJjia. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. 'oMoraMeTHBIE 1 TeTeporaMeTHbIE OpTaHu3Mbl. HacliejoBaHne MpU3HAKOB, CIETIIICHHBIX C TTOJIOM.
Hemoncmpauuu:
Hopmpemuwi: T'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-Pecosckuii, H.1. BaBuios.
Tabnuyet u cxemvi: « MOHOTHOPHTHOE CKPEIIIMBAHUE U €r0 IIUTOTCHETUYECKAsT OCHOBAY, «3aKOH PACIHICIUICHUS U €ro
IUTOTCHETHYECKAsI OCHOBa», «3aKOH YHUCTOTHI TaMeTy, «JIurudpuHoe cKpeimuBanue», « [uToIornueckue OCHOBBI
JIUTHOPUIHOTO CKpEIUBaHusD», «Meto3», «B3anMoieiicTBre aJuIeIbHBIX TEHOBY.

13 U3mMeH4YuBOCTb. Buabl M3MEeHUYMBOCTH: HeHAC/EICTBEHHAasi U HAacJeACTBeHHasi. Poyib cpellbl B HEHACIIEICTBEHHOM
M3MEHYHMBOCTH. XapaKTEPUCTHKA MOAM(PHUKAIMOHHOW H3MEHYMBOCTH. BaprallmoHHBIN psii ¥ BapuannoHHas KpuBas. Hopma
peakyu npu3Haka. KonmdecTBeHHBIC W KaYCCTBEHHBIC MPHU3HAKH M WX HOpMa peakimu. CBOHCTBa MOAM(DUKAIMOHHOU
n3MeHuuBocTr. HacneacTBeHHast, NIy FeHOTUIINYECKasi, H3MEHYUBOCTh. KoMOMHATHBHAS M3MEHYHUBOCTh. Melio3 U MOJ0BO#
MpoIecc — OCHOBa KOMOWHATHBHOM W3MEHYMBOCTH. MyTanoHHas W3MEHYHMBOCTH. Kitaccmdukanus MyTarwii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa W TpWYMHBI MyTamuid. MyTareHHbIe (aKTOpBl. 3aKOH TOMOJOTHYECKHX PSIOB B
HacnencTBeHHOU n3menunBoctyd H.W. BaBunoBa. BHesinmepHas HaciaeACTBEHHOCTh U MU3BMEHUYHUBOCTD.
I'eneruka yenoBeka. Kapuwotun uenoBeka. OCHOBHBIE METOABl TEHETHKM YEJOBEKA: TeHEATOTMYeCKUd, OJM3HEINOBBIM,
[IUTOTEHETUIECKHI, OMOXUMUIECKHI, MOJNEKYJIsIpHO-TeHeTHIeckril. COBpeMEHHOE OIpeIelIeHre TeHOTHIIA: TTOTHOTEHOMHOE
CEKBEHUPOBAHKE, TCHOTHIUPOBaHUE, B TOM 4yucie ¢ momoiisio [11[P-ananu3a. HacnencTBeHHbIe 3a00JI€BaHUs YEIOBEKA!
TeHHbIC OO0JIe3HH, OOJIE3HM C HACICACTBEHHOH NPEApPaCIOIOKEHHOCThIO, XPOMOCOMHbBIE 0Oosie3rn. CoMaTHUYSCKHE U
reHepaTuBHble MyTauuu. CTBOJIOBbIE KiIeTKH. [IpMHIMIBI 370poBOro o0pasa >KWU3HHM, AMATHOCTHKH, NPOMUIAKTHKHA WU
JICYCHUS] TCHETUYCCKUX Oone3Hed. MeauKOo-reHeTHYeCKOe KOHCYJIBTHPOBAaHHME. 3HAYCHUEC MEAWIUHCKOW TEHETHKH B
MPEIOTBPAIICHUY U JICUCHIH TCHETHYCCKUX 3a00JICBaHUI YEIIOBCKA. .
CocraBieHe U aHAJINU3 POJIOCIOBHBIX YEJIOBEKA.
Hemoncmpauuu:

Hopmpemuwi: T'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-Pecosckuii, H.I. BaBuios.

Tabnuyer u cxemvi: «Bumbsl n3MeHUNBOCTHY, «MOTUPHUKAIIMOHHAS H3MCHUYHUBOCTH

14. JIabopaTopnoe 3ansitue Ne2. l3y4yenue pe3yabTaToB MOHOTHOPHUIHOTO M AUTUOPHIHOTO CKPEIIMBAHUS y APO30(HIBI
Ha FOTOBBIX MUKpOIIpenaparax. AHaJIM3 MyTaluid y Apo30(uIbl Ha TOTOBBIX MUKpOIpenaparax
Obopyodosarue: MEUKPOCKOI M MUKponpenapaT «Jpo3odmnay (Hopma, MyTanuu GOpPMBI KPBUTEEB H OKPACKHU TeTa).

15. IpakTnyeckoe 3anaTue Nel. M3ydeHne Moan(puKaoOHHONW M3MEHUYHBOCTH, TIOCTPOCHHE BAPHALIMOHHOTO pPsa H
BAapUALMOHHOMN KPUBOK.
Obopyoosanue: Tepbapmii «I'0Opox MOCEBHOW».

Tema 6. Cenexkuus

Cojeprkanue yueOHOro Marepuaa




OPraHH3MOB, OCHOBBI
OMOTEXHOJIOTHH

16. Cenexknus Kak HAyKa W mpouecc. 3apoKJeHHe CelleKIMu U aoMecTukanus. Ydyenue H.M. BaBuioBa o meHtpax
MIPOUCXOXKACHHUS 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHud. LIeHTpbl MpOMCXOoXKIeHHsI JOMAITHKUX )XUBOTHBIX. CopT, mopoja,
mramMM. COBpEMEHHBIE METObI CEJIEeKIMH. MaccoBbI M MHIUBHIYAIBHBI OTOOPHI B CENEKIMU PACTEHUI M KUBOTHBIX.
Ornenka skcrepbepa. bim3kopoicTBeHHOE ckpeluBaHue — WHOpuanHr. Uwncras nuHms. CKpelMBaHWE YHCTHIX JIMHUI.
I'ereposnc, wim rubpuanas cwia. HeponcreenHoe ckpemuBanue — ayropuaunr. OtaanéHHas ruOpuausanus U e€ yCcrexw.
HckyccTBEHHBI MyTareHe3 M MOJNyYeHHE HONUIUIONAOB. JIOCTM)KEHHMS CeJNeKIMHM pPACTCHUH, JKUBOTHBIX U
MHKPOOPTaHU3MOB.
BuoTexHOMOTHS KaK OTpacis MPOU3BOJACTBA. | eHHAs MHKeHepHs. JTarbl co3ganus pekomOuHanTHOH JIHK 1 TpaHCreHHBIX
oprann3MoB. KietouHas nH>xeHepus.
Knerounsie KynpTypsl. MUKpPOKIIOHAIBHOE Pa3MHOKEHHE pacTeHHH. KIOHMpoBaHNE BBICOKOIIPOyKTUBHBIX
CENIbCKOXO03SHICTBEHHBIX OPTaHU3MOB. DKOJIOrHYecKue U atudeckue rnpodiemsl. MO — reneTndyecku MoauQUIMPOBaHHbIC
OpTaHU3MBI.
Hemoncmpayuu:
Iopmpemur: HW. BaBunos, U.B. Muuypun, I'.J]. Kapneuenko, M.®. BaHoB.
Tabnuywvl u cxemwl: xapTa «L[eHTpBI IPOUCXOKAECHHUS U MHOT000pa3us KyJIbTypHBIX pacTeHui», «[loposl joManHux
JKMBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHui», «Otnanénnas rudpuanzanms», «Padotsr akanemuka M.®. MIBaHoBay,
«[Tomumumonnusy, «OObEKTH OHOTEXHOIOTHH.

CamocrosiTesbHasi padora o0yuarommxesi Nel. Dkckypcusi «OCHOBHbIE METOABI M JOCTHKCHUS CENEKIMU PACTeHUH U
JKUBOTHBIX (Ha CEJCKIIMOHHYIO CTAaHIWIO, IUIEMEHHYIO (PepMy, COPTOUCHBITATEIBHBIA YYaCTOK, B TCILIMYHOE XO3SIHCTBO,
J1a00PaTOPHIO arPOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)»

TIP3, T1PY,
JIPS,

MIIP3,
OKO1, OK02,
OK04, OK07

Tema 7.
9BOJIOIHOHHAA
omoJiorust

Copeprkanue yaeOHOT0 MaTepuaa

17. DBoJOLIMOHHAS] Teopus U €€ MecTo B OMooruu. [IpenrnockUIk BO3HUKHOBEHUS IBONIOIMOHHON Teopuu. BrusHue
SBOJIIOIMOHHON TEOPHH HA pPa3BUTHE OWONOTHH W JApYrux Hayk. CBHIETenhCcTBa 3BONIONUH. [laneoHTONIOTHYECKHE:
MTOCTIEIOBATEIFHOCTD TOSIBIICHHSI BHIOB B ITaJCOHTOJIOTHYECKOH IleTomucH, mepexomHbie (opmel. broreorpadudeckue:
CXOJICTBO U paznuuue dhayH u Gpaop MaTepUKOB U OCTPOBOB. DMOPHOJIOTHUECKHE: CXOJCTBA U PA3JIMUUs SMOPHOHOB Pa3HbIX
BHJIOB NO3BOHOYHBIX. CpaBHUTENFHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTHYHBIE, PYIUMEHTapHBIE OpPraHbl, aTABU3MBIL.
MonexkynspHO-OHOXUMUYECKHE: CXOICTBO MEXaHH3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOJMUYECKHX ITyTEeH y BCEX
opraHuzMoB. OBomtononHas Teopust Y. Jlapeuna. IIpeamnoceuiku BO3HUKHOBEHMsI JapBUHU3MA. JIBWXKyIue CHIIBI
9BOMIOIMKM BHAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHME IIpU OrPAaHMYEHHOCTH PECYpCOB, HEOINpenenEHHas
M3MEHYHBOCTH, 00Oph0a 3a CYIIECTBOBAHUE, CCTECTBCHHEBIN 0TOOp).CrHTeTHYeCcKas Teopus dBoirormu (CTD) u e€ ocHOBHBIE
[IOJIOKEHHUSL.
Hemoncmpayuu:

Iopmpemuwt: K. Jluanei#t, JXK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, . Mromep, A.H.

CesepioB

Tabnuyer u cxemvl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha 3eMiie», «3apOMBIIIN IMO3BOHOYHBIX IKHBOTHBIXY,

«Apxeonrtepukcy, «Dopmbl O60psOBI 3a cymiecTBoBaHmMe», «EcTecTBeHHBI o0TOOpPY», «MHOTrOOOpasue CcoOpToB

pacTeHmit», «MHOrooOpa3ue mopoj JKHBOTHBIX)

18. MuxkposBoronusi. [Tomysinys Kak eIWHUIA BUAa W 3BOIIONMHA. .JIBHKymue cuiibl ((hakTOphI) IBOJIIOLNKH BHIOB B
npupoae. MyTallMOHHBIN TPOIECC M KOMOMHATHBHASL U3MCHUHBOCTE. 110Ny IAIMOHHBIC BOJHBI U apeii¢ reHoB. M3omsimust u
MHUIpaLus.

TIP3, TIP2, [1P4,
JIPS,

MITP4,

OKO1, OK02,
OK04, OK07




Hemoncmpavuu:
Hopmpemuwr: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkens, @. Mromep, A.H.
CesepLoB
Tabnuywt u cxemvi: «MHOTOOOpa3HE COPTOB pacTeHU», «K MHOrooOpasue mopo1 JKUBOTHEIXY, «[lomymsmum.

19.EcTecTBennslii 0T00p — HanmpaBasionmii pakTop 3Boaonun. OopMmel ecrecTBeHHOro otbopa. IIprcrnocobiieHHOCTh
OpraHU3MOB KaK pe3yJbTaT 9BoJronnu. IIlpuMepsl npucrnocodiienuii y oprann3aMoB. ApoMop(o3s! M HIH0aIalTaluH.
Lemoncmpavyuu:
Iopmpemuwt: K. Jluane#t, JXK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, . Mromrep, A.H.
CeBep1oB.
Tabnuyer u cxemvi: «IIpUCIIOCOOICHHOCTh OpraHM3MOBY, «I'eorpaduueckoe BHIO000pa30BaHHE», «IKOIOTHIECKOS
BHJI000pa30BaHUE»

20.Bua u BupoodpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHUs: reorpaduiecKoe, IKOJIOTHIECKOE.
Lemoncmpavyuu:
Topmpemuwi: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap, O. I'ekkenb, @. Mromiep, A.H.
Cesep110oB
Tabnuywt u cxemsi: ['eorpaduueckoe BUI000pa30BaHHE), « IKOJIOTHUECKOS BUI000PA30BAHUELY.

21. MakpoaBoJsonusi. ©opmbl dBomonuH: (prieTnyeckas, IMBEpreHTHas, KOHBEPreHTHas1, rapajuiensHas. Heobparumocts
sBomonuu. [IpoucxoxkaeHne OT Hecnenualu3UpOBaHHBIX IpeakoB. IIporpeccupyromas crnenuanusanus. AganTuBHas
panuanusi.
Lemoncmpavyuu:
Iopmpemuwt: K. Jluane#t, JXK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap, 3. I'ekkens, . Mromrep, A.H.
CesepioB

Tabnuyvl u cxemvr. KM auoananranumny», «O0Ias AereHepanus».

22.1IpakTHyeckoe 3ansitue Ne2. CpaBHeHHE BHIOB 1O MOP(OJIOTHYECKOMY KpuTepuio. OnucaHue MpHCIoCOOIEHHOCTH
OpraHu3Ma M €€ OTHOCHTEIBHOTO XapaKkTepa.
Hemoncmpayuu:
Obopydosanue: KONIECKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAacKH, HA0Op IUIONOB M CEMSH, KOJIJICKIUS
«IIpumepsl 3aUTHBIX TPUCIIOCOOJICHUH Y JKUBOTHBIX).

Tema 8.
Bo3HUKHOBeHUE H
pa3BHUTHE KU3HHU HA
3emJie

Copeprxanue yaeOHOTO MaTepraia

23./loHay4Hble NMpeACTABJCHUS 0 3aPOKACHMH KU3HU. HaydHble THIIOTE3bI BOSHUKHOBEHNUS )KU3HU Ha 3eMile: abnoreHes
U T[aHcIepMusa. XHUMHUUYecKas »JBOMIONMSA. AOHOTCHHBIA CHHTE3 OpPraHHYeCKMX BEIECTB W3 HEOPraHWYECKHX.
DKCTIepUMEHTAIBHOE TOATBEPKIACHIE XUMHUYECKON dBoMOIMHA. HavanmpHble dTambl OMOJIOTHYECKOW IBOJONMHU. | nmoresa
PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IPOTOKJIETKU. [lepBble KIETKM W WX DBOJIOLUSL.
@DopMHUPOBaHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.
Lemoncmpayuu:

Iopmpemur: ®. Penn, JI. ITactep, A.W. Onapun, C. Musuiep, I'. YOpu, Y. {apBus.

Tabnuyvr u cxemwl: «Bo3HnkHOBeHHe CONHEUHOH cUcTeMbl», «Pa3BHTHE OpraHm4eckoro Mupa», «PacrurenbHas

kneTka», «KuBoTHas knetkay, «IIpokapuorudeckas Kierka», «CoBpeMeHHasi CUCTEMA OPTaHUUECKOTO0 MUPay.

24 Pa3BuTHeE KH3HH Ha 3eMule 0 3paM H nepuogam. Karapxeil. Apxelickas u nporepo3oiickas spsbl. Ilaneo3olickas spa u
e€ rmeproabl: KeMOPHHUCKUH, OpJOBUKCKHMN, CHITYPHUCKAH, IEBOHCKAN, KAMEHHOYTOJILHBIHN, TepMckuii.Me3o30iickas 3pa u eé
[IEPUOJIbl: TPUACOBBIM, FOPCKHUHA, MEJIOBO.

TIPS, T1P4,
JIP3, JIP2
MIIPS5,
OKO01, OK02,
OK04, OK07




KaiiHo3olickas 3pa W e€ mepuojbl: NaJeOreHOBBIN, HEOreHOBBIM, AHTPONOTEHOBBIM. XapakTepUCTHKa KiIUMaTa U
reoJornyeckux npoueccoB. OCHOBHBIE 3TAllbl ABONIOLUH PACTUTENBHOTO U KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHui u
XKHUBOTHBIX. [10sIBIIEHME, paclBET M BEIMUPAaHUE TPYII KMBBIX OpraHu3MoB. CrcTeMa OpraHMYecKoro MHpa Kak OTpakeHHe
sBoronni. OCHOBHBIE CHCTEMAaTHYECKHE TPYIITI OPraHU3MOB.
Hemoncmpavuu:
Iopmpemut: ©. Penn, JI. Ilactep, A.W. Onapun, C. Mmutep, I'. FOpu, Y. lapus.
Tabnuyvr u cxemwi: «PacturenbHas knetka», «KuBoTHas kierka», «[Ipokapmornmueckast kierka», «CoBpeMeHHas
CHCTEMa OPraHUIECKOTO MUPay.

25. DBoJonus YejaoBeKa. AHTPOIONOTH KaK Hayka. Pa3BuUTHE MpEICTaBICHWH O MPOUCXOXKICHUU UYelIoBeKa. MeTombl
n3ydeHus: aHTpororeHeza. CXOACTBa M pPa3IM4Ms dYEIOBEKa M KUBOTHBIX. CHCTEMAaTHYECKOE IOJIOKEHHE 4YETOBEKa.
Jewkymue cwibl (pakropsl) aHTpororeHnesa. HacienacTBeHHas M3MEHYMBOCTh M SCTECTBCHHBIH 0TOOp. OOIIECTBEHHBIN
o0pa3 >KM3HM, W3TOTOBIIEHHWE OpYAWil TpyAa, MblluleHHe, peuyb. OCHOBHBIE CTaJMM W BETBH OSBOJIOLMU YEIOBEKa:
aBcTpasionuTeky, Yenosek ymenslid, Yenosek npsamoxonsauiuii, Yenosek Heanaepranbckuid, Yenosek pasymubii. Haxonku
HCKOIAEMBIX OCTAaTKOB, BPeMsl CYILIECTBOBaHUsI, 00JIACTh PACIPOCTPaHEHHs, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYyIusl.
Yenoseueckne pacsl. OCHOBHBIE OOJIBIINE PAChl: €BPOIICOUIHAs (€Bpasuiickas), Herpo-aBCTpallonaHas (SKBaTOpUalIbHAs),
MOHTOJIONIHAsS (a3MaTcKo-aMepHuKaHCcKast). UepThl NMpHCIOCOOIEHHOCTH MPEACTaBHUTENeH YEJIOBEUYECKHX pPac K YCIOBHAM
cymecTtBoBanus. EnuHcTBo uenoseueckux pac. Kpuruka pacusma.
Lemoncmpavyuu:
Hopmpemut: ©. Penn, J1. Ilactep, A.W. Onapun, C. Mmutep, I'. FOpu, Y. lapBus.
Tabnuyst u cxemvl: «CpaBHEHHE aHATOMHUYECKHMX 4YEpPT CTPOCHUS 4YEJIOBEKa M YEJIOBEKOOOPAa3HBIX 00€3bsHY,
«OCHOBHBIE MECTa MAJICOHTOJIOTHYECKHX HAXOJOK IIPEIKOB COBPEMEHHOTO 4YENIOBEKa», «/lpeBHeiIue oany,
«JlpeBHue moan», «llepBbie cOBpeMeHHBIE JII0InY, «YeloBeuecKue pachl».

26. IIpakTuyeckoe 3anaTue Ne 3. M3yueHre HCKOMTAEMbIX OCTATKOB PACTEHUH M JKUBOTHBIX B KOJIJICKITUSX.
Obopydosanue: mynsxu «llpouncxoxxaenue yenopeka» (OIOCTHI aBCTPATIONMUTEKA, IMHUTEKAHTPOINA, HeaHIEpTalbLa,
KPOMaHBOHIIa), CJIENKH WM W300pakeHHsT KaMEHHBIX OpYyJIUH IEepBOOBITHOrO 4ejoBeKa (KaMHHU-YOMIEphl, pyouia,
cKpebJ1a), FreoXpOoHOJIOrHYecKas TadIHLa, KOJUIeKIHs «PopMbl COXpaHHOCTH MCKOIAEMbIX )KUBOTHBIX M PACTEHHI.

CamocrosiTesbHast padoTa odyuyarommuxcst Ne2. DKcKypcus «DBOJIOLUS OPraHUIeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBII MM KpaeBeT4ecKui My3ei).

Tema 9. Opranusmsl
H OKPY:KAI0IIAas
cpena.

Copeprkanue y4eOHOTO MaTepuaia

27.9koyorusi KAk Hayka. 3aJaud M pasjenbl dKOJOTHHU. MeTOoNbl 3KOJOTMYECKMX MCCIeIOBaHUN. ODKOJIOruueckoe
MHPOBO33PEHUE COBPEMEHHOTO 4YenoBeka. Cpenpl OOWTaHWS OpPraHW3MOB: BOJHAs, HAa3eMHO-BO3AYINHAS, IOYBCHHAS,
BHYTPHOPTaHW3MCHHAs. OJKojormdeckue QakTopbl. Kiaccupukaimsi 3IKOJOTHYECKUX  (HaKTOpPOB: aOHMOTHUYECKHE,
OMOTHYECKNE W AHTPOIOTeHHEIE. J[eHCTBHE SKONOTMYECKHX (H)aKTOPOB HA OpraHW3MBI. AOHOTHYECKHE (PAKTOPHI: CBET,
TemmepaTypa, BiaxkHocTe. ®Dotomepmommsm. IlpucmocoOmeHuss OpraHU3MOB K JACHCTBHIO aOWOTHYECKHX (HaKTOPOB.
Buonornueckne putmel. buotmueckue ¢dakTtopsl. Buasl OHOTHYECKHWX B3aWMOJCHCTBUI: KOHKYPEHIHWS, XHITHHYECTBO,
cnM6mo3 u ero ¢opmsel. [lapasuTusm, Koomepanus, MyTyadu3M, KOMMEHCaIu3M (KBapTHUPAHCTBO, HaXJICOHHYECTBO).
AMeHcanu3M, HeHTpanu3M. 3HaueHHe OMOTHYECKUX B3aMMOICHCTBHMMA MJisi CYIIECTBOBAaHWS OPTraHU3MOB B TIPHUPOIHBIX
coo01ecTBax.

3KOJ'IOFI/I’-IGCKI/IG XapaKTCPUCTUKHN MOMYJIAINHA. OCHOBHbIe TOKa3aTeJiv NOoMmyJIAIunu: YUCICHHOCTD, IIJIOTHOCTD, POKAACMOCTD,
CMEpPTHOCTb, IPUPOCT, MUTpaLIMsl. JJMHAMUKA YUCIEHHOCTH MOIMYJISLUN U €€ Perysuus.

Lemoncmpayuu:

TIP 2,TIP6, TIP11,
JIP7, JIP1,
MIIP6, MIIPS,
OKO1, OK02,
OK04, OK07




Topmpemuwi: A. I'ym6onbar, K.®. Pynse, D. ['exkens
Tabnuyet u cxemvi: xapta «IIpupoansie 30Hb1 3eMitny, «Cpelibl 00UTaHUsT OPTaHU3MOBY, «[lomysmny,
«3aKOHOMEPHOCTH POCTA YHCICHHOCTH OMYJISIMYA HHPY30pUU-Ty penbkny, «[IumieBbie rnenmy.

28. IlpakTnyeckoe 3ansiTHe Ned. [loncu€r MIOTHOCTH MOMYNSIMH pa3HBIX BHUAOB pacTeHWil. Mopdonoruueckue
0COOCHHOCTH PACTEHUH U3 pa3HbIX MECT OOMTaHMs. BiusiHue cBeTa Ha pocT M pa3BUTHE YEPEHKOB KOJeyca.

Tema 10.
CoobmecTBa 1
JKO0JIOrHYecKHne
CHCTEMBbI

Copeprxanue yaeOHOTO MaTepraia

29. CooOmiecTBO OpraHu3sMoB — OuoneHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas, IMPOCTPAHCTBEHHAS, TpoduIecKas
(nnesast). Bunpi-noMmunanTel. CBsi3n B OMOIIEHO3€. DKOJIOrHYECKUE CUCTeMBI (3kocucTeMsl). [loHsaTHe 00 sKOCHcTEME U
OuoreorieHoze. (DyHKIMOHAIBHBIE KOMIIOHEHTBI HSKOCHUCTEMBI: MPOJIYLEHTbl, KOHCYMEHTBI, pelayleHThl. KpyroBopor
BEIIECTB M IIOTOK JHEPruu B dKocucTeme. Tpoduueckue (NHMIIEBbIE) YPOBHHM HKOCUCTEMBI. [IWIieBbIE IETTM M CETH.
OCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OMOMacca, MPOAYKIHS. ODKOJOTHYECKHE NHPAaMHUIBL: HPOIYKIHH, YHUCICHHOCTH,
6romaccel. CBOWCTBA IKOCHCTEM: yCTOWYHMBOCTH, CaMoperyssinusi, pa3Butre. Cykueccus. AHTPOIIOT€HHBIE 3KOCHCTEMBI.
ATpo3KOCUCTEMBL. Y POOIKOCHUCTEMBL. bHOOTHYecKoe U X035CTBEHHOE 3HAUSHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.
BuopazHoobOpa3zue kak pakTop ycToOHINBOCTH SKocucTeM. CoXpaHeHHe OHOIOTHIECKOTo pa3HooOpa3us Ha 3emire.
Lemoncmpavyuu:

Topmpemuwr: A.JIx. Tencnu, B.H. Cykaués, B.W. BepHanckuii.

Tabauywr u cxemwl: «IIumessie nenm», «buoleHo3: coctaB U CTpyKTypay, «lIpupomHsie coodbmecTBay, Llenn

MUTAHUSNY, «DKOJOTHYECKAs TUPAMUIA»

30. KpyroBopor BelllecTB U MOTOK PHEPruu B IKocucTeme. Tpodudeckue (NMUIIEBBIE) YPOBHU DKOCHCTEMEI. [lunieBbie
uenn u cerd. OCHOBHBIE IOKa3aTeN JKOCHCTEMBI: OHOMacca, MPOAYKLHUS. DKOJOTMYECKHE NMUPAMUAbL: MPOIYKLUH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM: YCTOWYHMBOCTB, CaMOpPEryJisiius, pasBurue. Cykueccus. AHTPOIIOTeHHbIE
9KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornueckoe W XO3SHCTBEHHOE 3HAYEHUE arpodKOCHCTEM U
ypbo3KOoCcHCTEM.
Buopaznoobpasue xak dakrop ycroitunBocTr 3kocucTeM. CoxpaHeHrne OHOIIOTHYECKOT0 pasHoo0pas3us Ha 3emite.
Hemoncmpayuu:

Hopmpemuwt: A JIx. Teacmu, B.H. Cykaués, B.I1. BepHaackuii.

Tabauyvr u cxemwvr: «[Iumesble nenw», «buolneHo3: coctaB W CTpykTypay, «lIpupomHbie coobOmectBay, Llernun

MUTAHUAY, «DKOJIOTHUYECKAs MHPAMUIAY,

31. Yuenue B.H. BepHaackoro o 6uocepe. I'panuiibl, coctaB u CTpyKTypa 6nochepsl. JKuBoe BemecTBo 1 ero (pyHKINM.
Ocobennoctn Ouocepbl Kak TII00aNbHONW JKOCHCTEMBI. JIMHAMHUYECKOEe paBHOBecHE W oOpaTHas cBs3b B Ouocdepe.
KpyroBopoThl BeliecTB ¥ OMOrCOXMMHYCSCKHE IMKIIBI 3JIEMEHTOB (yriieponaa, a3oTa). 30HaIbHOCTh OHOchepbl. OCHOBHBIC
ouomel cymu. YemoBeyecTBo B OHochepe 3emin. AHTPOIOTCHHbIC M3MEHEHHs B Onocdepe. [ 100aabpHBIC KOIOTHYCCKHE
npobiembl. CocyliecTBOBaHHE MpUpOIbl U yenoBedecTBa. CoxpaHeHHEe OWMOpa3HOOOpa3usi Kak OCHOBA YCTOHUMBOCTH
ouocdepsl. OCHOBA PAIMOHAIBLHOTO YIPABICHUS IPUPOJHBIME PECYpCaMU M X HCIOJIb30BaHUE. JJOCTHKEHUS OUOJIOTHH U
OXpaHa TPUPOJIBL.

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue

3arpsi3HeHHsT KaK BHUJ aHTPOIIOTEHHOTO BO3ICHCTBUS. AHTPONOTCHHBIE BO3JCHCTBUSA Ha aTMmocdepy. BozmeictBus Ha
runpocdepy. BosmeiictBus Ha mmrocdepy. AHTPOIOTEHHBIE BO3NEHCTBHA Ha OHMOTHYECKHE cooOmecTBa. YTIIyOJICHHO
N3YYaroTCsl OTXOMbI, CBSI3aHHBIE C ONPEAEIEHHOM mpodeccueil/crennalbHOCThIO

TIP3,I1P9, I1P6,
P11,

JIP7,

MIIP7, MIIPS,
OKO01, OK02,
OK04, OK07




Hemoncmpayuu:
Hopmpemuwr: A.JIx. Tencnu, B.H. Cykaués, B.W. BepHanckuii
Tabnuywvt u cxemwl: «O0mas crpykrypa 6nocdepsi», «Pacnpoctpanenue xxu3Hu B onocgepe».

IIpogpeccuonanvno- 32. BuOTeXHOJOrMU B JKM3HU KaxKA0ro. bHoTexHONOTHS Kak Hayka W Npou3BOACTBO. OCHOBHBIE HaIpaBICHUS 2 I1P3, ITP6, ITP9,
OpUeHMUpPoBaAHHOE COBpPEMEHHON OnoTexHOJOTHH. MeTronbl OMoTexHOJIOTuH. OOBEKThl OMOTEXHOJIOTHH. OTHKAa OWOTEXHOJIOTHMYECKUX U I1P11,
cooepoicanue TEHETHYECKUX IKCIEepUMEHTOB. [IpaBuia noucka U aHajau3a OMOJKOJIOTMYECKOH MH(POPMAIMU M3 Pa3IMYHBIX MCTOYHHKOB JIP7,
(HayyHasi 1 y4yeOHO-Hay4Has JTUTEpaTypa, CpeACTBa MaccoBoi nHdopmanuu, cetb IHTEpHET U ipyrue). MIIP7, MIIPS,
Tema 11. buosnorus B | Ananu3 uHdopManuy 0 Hay4HBIX JOCTH)KEHHAX B 00JIACTU F€HETHYECKUX TEXHOJIOTHH, KJIETOUYHON WHXKEHEPHH, MHUILEBBIX OKO01, OK02,
JKH3HH OHOTEXHOJIOTHHA. OKO04, OK07
33. ConnaabHO-dTHYECKHE ACHEKTHI OHOTEXHOJOTHil. DTHUCCKHE aCIIEKTHI Pa3BUTH OMOTEXHOJIOTHIA U IPUMECHEHUE HX B 3
KM3HM YEJIOBEKa, MOMCK M aHaiu3 MHGOpPMAalM{ W3 Pa3IMYHBIX MCTOYHUKOB (HaydHas M ydeOHO-Hayd4Has JINTEparypa,
cpeacTBa MaccoBod MH(popmaiuu, cetb MHTepHeT W npyrue). AHanm3 uH(opManuy o0 STHYECKMX aCIeKTaX pPa3BUTHS
OMOTEXHOJIOTHH (TI0 TPyIIIaM).
34. KomnuekcHblii AuddepeHIMPOBaHHBIIA 3a4eT ¢ NpeIMeTOM XUMHUS 1 IIP1-ITP11
OKO01, OK02,
OK04, OK07
Oouwmii 00bem OII 72




3. YCJIOBUS PEAJIN3AIIMA YYEBHOI'O TIPEJMETA
3.1. TpeGoBaHUs1 K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecne4eHH 0
Peanuzanus nporpaMMel yueOHOTO npenMeTa TpedyeT Hanuuus yaeOHoro kabunera Ne 309

O6opynoBaHue yueOHOro KabUHeTa!
- HarjasgHble  MOcOOMsT (KOMIUIEKTBI yYeOHBIX TaOJuWIl, CTEHJOB, CXEM, IUIAKaTOB,
MUKPOCKOIIBL. );
- JWIaKTHYCCKHE MaTepuaibl (3aJaHus IS KOHTPOJIBHBIX pPabOT, I pPa3HBIX BHJIOB
OIICHOYHBIX CPEJICTB, YK3aMEHA U JIp.);
- TEXHUYECKHE CpeacTBa o00ydeHHUs (NEpPCOHAIBHBI KOMIBIOTED C JIUICH3UOHHBIM
MPOTPaMMHBIM OO€CTICUeHHEM; MYJIbTUMEANIHHBIN IPOEKTOP; MHTEPAKTUBHAS JOCKA, BEIXO B
JIOKaJIbHYIO CETh);
- 3au1bl (OMOMMOTEKa, YUTATBHBIN 32l C BBIXOJIOM B ceTh IHTEpHET).

3.2 UudopmanuonHoe odecnedeHne 00yueHust
[lepeyenr  ydeOHBIX  wW3AaHuM, VIHTEpHET-pecypcoB,  JIOMOJHUTEIBHON  JUTEPATYpPHI
OTIpeNIeNISIOTCS MPUKA30M TEXHUKYMa Ha KaX/Iblii yueOHBIH Tof.

3.3. Opranmsanys AMCTAHIUHOHHOTO 00y4YeHHs
[Ipu opranu3anyu AUCTAHIIMOHHOTO (hopMara OOy4YECHUsI B TEXHUKYME peah3allysi AUCIATUTAHEL /
podeCCHOHATBEHOTO MOYJISl OCYIIIECTBIISICTCS B BHJIE OHJIAH ypOKOB Ha miatgopme Chepym.



4. KOHTPOJIb 1 OHEHKA PE3VJIBTATOB OCBOEHHMSA YYEBHOI'O ITPEJIMETA

4.1.KoHTpOJIb M OIIEHKA JIMYHOCTHBIX PE3YJbTATOB

Pe3yabTaThl 00yyeHus
(IMYHOCTHBIE PE3YJbTATHI)

(I)OprI KOHTPOJIA 1 OCHKH

JIP1-JIP8
OKO01, OK02, OK04, OKO07

Wureprperanus pe3yIbpTaToB HaOII0IeHNS 3a
NeSITeIbHOCThIO  O0ydYaromerocss B MpOIEcCe OCBOCHHS
ydeOHOro  mpeamera  (y4acThe — OOydaromuxcs B
OOIIECTBEHHO 3HAYMMBIX MEPONPUATHIX (eaepalbHOro,
PETHOHATIBHOTO,  MYHHUIMIIAIBHOTO,  TEXHHUKYMOBCKOTO
YPOBHEH; B COOJIIOJJEHUH HOPM U MPaBHJI, YCTAaHOBJICHHBIX B
OpPraHM3alUM; B  IICHHOCTHO-CMBICIIOBBIX  YCTAHOBKax
o0yyaromuxcs; B  OTBETCTBEHHOCTH 32  PE3yJbTaThl

00yd4eHus1; ClIOCOOHOCTH JIeNIaTh OCO3HAHHBIA BHIOOP CBOEH

o0pa3oBaTeNbHOW TPAaGKTOpPUH, B TOM 4YHUCIE BbIOOp
npodeccun).

4.2.KOHTpOJIb M OIIEHKA METANPEIMETHBIX PE3YJIbTATOB

PesyabTaThl 00yyeHus
(MeTanpeaMeTHbIe DopMbI KOHTPOJISI M OLEHKU
pe3yJabTaThl)
MIIP1-MIIP8 HNuTepnperanus pe3yIbTaTOB HaOIIOCHUS 3a
OKO01, OK02, OK04, OK07 NESTENIbHOCThI0 ~ 00ydYaromierocsi B MPOILIECCE OCBOCHHUS

y4eOHOT0 MpeaMeTa.

I'pynmoBele  u  (WnM)  MHIMBUAyAJIbHBIE  y4ueOHbIC
WCCIICZIOBAHUSI W TIPOCKTHI UISI OICHKH JOCTIHIKECHHH
06yqaloumxc;1 B CaMOCTOATCIIbBHOM OCBOCHUU COIACPKAHUA
M30paHHBIX 00NacTeil 3HaHW U (UJTK) BUIOB JCATEIHHOCTH
U CrIOCOOHOCTH  TPOEKTUPOBATH M OCYHIECTBIATH
1esecoo0pa3HyIo u pe3yIbTaTUBHYIO y4eOHO-
IIO3HABATCIIbHYIO ACATCIbHOCTD.

4.3. KoHTpoJIb U OLICHKA PEAMETHBIX PE3YJIbTaTOB

Pe3yabTaTsl 00yueHus
(mpeaMeTHbIE pe3yJIbTAThI)

@®opMbI KOHTPOJISI M OLEHKH

ITP1-TIP11

Tekymuii KOHTPOJIb — OLIEHKA 3a:

- CTapTOBas JUArHOCTHKA (BXOJHOM KOHTPOJIb)
- IPAaKTUYECKUE 3aHATHS;

- 1abOpaTOPHOE 3aHSTHUE;

- YCTHBIU OIpOC;

- (ppoHTANBHBIN OMPOC;

- camocTosTeNbHas paboTa;

- TECTUPOBaHUE,

- KOHTPOJIbHBIE PabOTHI,

IIpomeskyTOUHAS aTTeCTALMSA:
KommexcHpiit tudhepeHunpoBaHHbIi 3a4eT ¢ y4eOHBIM
PEaIMETOM «XUMHUS».

OneHka 3HaHUN U YMEHUH OCYyIIECTBISETCS M0 OaTbHON
CHCTEME.
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