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1. HOACHUTEJIBHAS 3AIIMCKA

1.1. Ob6aacTh npuMeHeHHs padoueii MporpaMMbl

Pabouas nmporpamma y4eOHON TUCIUILTMHBEI bruonorus 001meo0pa3oBaTebHOTO IUKIA SBISCTCS
4acThIO IIPOrpaMMBbl MOATOTOBKHU crernuanuctoB cpeanero 3seHa (manee [IIICC3) B cooTBeTcTBUU C
OI'OC o cnenuanbHOCTIM, peaTu3yeMbIX aKaJIeMHHU.

1.2. HopmaTuBHas 6a3a 1Jjis1 pa3padoTKu padoueii MporpaMmbI:
PaGouas mporpamma pa3zpaboTana Ha OCHOBE CJICTYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o ®DenepalibHOTO rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHAAPTa CPEIHEro (TIOJIHOTIO)
obmiero oOpa3oBaHMs, 0Opa30BaHUSA, YTBEP)KIECHHOTO MpHKa3oM MUHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccun 17.05.2012r. Ne 413 (B pen. ot 12.08.2022r.), 3apeructpupoBano B Muntocte Poccun
7 uronst 2012 . Ne 24480, peanuszyemoro B npenenax [ITICC3 ¢ yderom mpoduiist morydaeMoro
npodeccuoHaIbHOTO 00pa30BaHUs;

. IIpukaza MunucrepcTBa npocsenieHus Poccuiickoit @enepanuu ot 12.08.2022 1. Ne
732, s3apeructp. MunucrepctBom roctunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHuu
u3MeHeHUd B (elepalibHbIi  TOCYIApCTBEHHBIH CTaHIApT CpEeIHEro oomero ooOpa3oBaHus,
YTBEPKICHHOTO MpHKa3oM MHUHHUCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoit deneparyu ot 17 mast

2012 r Ne 413,

o [lpukaza MunncrepctBa mnpocsemeHuss P® or 24 asrycra 2022 Ne 762,
3aperucTpupoBanHoro MunucrepctBoMm foctuiu PO (21.09.2022 N 70167) «O6 yTBepKIACHUH
[Topsinka opraHM3alMy W OCYIIECTBICHUS 00pa30BaTeiIbHON JCATEIBHOCTH MO 00pa30BaTeIbHBIM
porpamMMam CpeiHero npoheccuoHaIbHOTro 00pa3oBaHus";

o [Tpukaza MunucrepctBa mnpocBeuieHuss PD ot 05 asrycra 2020 Ne885/390,
3aperucTpupoBaHHOr0o MunucTepcTBoM foctuimd PO (per.Ne59778  or  11.09.2020) «O
MPAKTUIECKOM MOJTOTOBKE 00YJArOIINXCSI.

o [Tpukaza MunucrepctBa mnpocsemmenuss P® or 26 asrycra 2020 Ne438,
3aperuCTPUPOBaHHOTO MuHHCTepcTBOM foctuimu PD  (per.Ne59784 or 11.09.2020) «O6
yrBepkaeHnn [lopsiaka opraHM3anud M OCYIIECTBICHHS 00pa3oBaTeNbHOW AEATEINBHOCTH I10
OCHOBHBIMIIpOrpaMMam Ipo¢eCcCUOHATBHOTO 00yUeHUs»;

o [Tpuxa3za MunuctepcrBa npocseuieHusi Poccuiickoit ®enepanuu ot 27.12.2023 Ne
1028 "O BHeceHMM H3MEHEHUH B HEKOTOpble MpHKa3bl MuHHCTEpCTBa 00pa3oBaHMS M HAyKH
Poccuiickonn denepanuu 1 Munucrepersa npocselieHuss Poccuiickonn denepannu, KacarolHUecs
(benepanbHBIX rOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB OCHOBHOIO OOILIEro oOpa3oBaHUs U
cpennero oomiero oopasosanus” (3apeructpuposan 02.02.2024 Ne 77121);

° dI'OCos:

» 08.02.01 «CTpouTenbCcTBO M 3KCILTyaTaIus 3IaHUNA M COOPY)KCHUI», YTBEPKICHHOTO MPHKA30M
MunncTepcTBa o0pazoBanus U Hayku Poccuiickoit @exepanuu Ne 2 ot 10.01 2018 1., 3apeructp.
MunncrepcTBoM roctuiuu (per. Ne 49797 ot 26.01.2018r)

» 38.02.01 «OxoHOMHKa W OyXraaTepckuid ydeT (IO OTpacisiM)», YTBEPKIEHHOTO IPHKA30M

MunncTepcTBa oOpa3oBaHuss W Hayku Poccuiickoit ®emepammmu Ne 69 ot 05.02.2018 T,
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3aperucTpupoBaHHoro MunucrepcrsoM roctunuu (per. Ne 50137 ot 26.02.2018r)

» 43.02.16 Typusm u rocTenpuuMCTBO, YTBEPKACHHOTO MPHKa30M MHHHUCTEPCTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepanuu Ne 1100 ot 12.12.2022 r., 3apeructp. MUHUCTEPCTBOM HOCTULIUU
(per. Ne 72111 ot 24.01.2023r)

» 21.02.19 3emneycTpoiicTBO, YTBEP)KICHHOTO IPHKa30oM MMHUCTEPCTBA  MPOCBEIICHUS

Poccuiickoit ®enepanuu Ne 339 or 18.05 2022 r., 3apeructp. MunucrtepctBoM roctuiuu (per. Ne
68941 ot 21.06.2022r.)

» 40.02.04 IOpucnpyneHius, yTBepKISHHOTO MPpUKa3oM MUHHCTEpCTBA 00pa30BaHUS M HAYKH
Poccuiickoit @enepaunn Ne798 ot 27.09.2023r., 3apeructpupoBad. MUHUCTEPCTBOM IOCTULIUN
(per.Ne76207 ot 01.12.2023 ).

2. OBIIIASI XAPAKTEPUCTUKA YYEFHON JUCIUATLIMHBI

Huctunnuna buosiorus oTHOCUTCS K MpeaMeTHOM o0nacTu EcrecTBo3Hanue.

VYueOnslit npeamer «buonorus» B cpeaHeM o0mieM 00pa3oBaHUN 3aHUMAET BaKHOE MECTO.
OHn obecnieunBaeT (GHOpMUPOBAHHE y OOYYarOIIUXCs IMPEACTaBICHUI O HAay4yHOW KapTHHE MUpa;
pacumpsieT ¥ 000011aeT 3HaHUS O KUBOW NMpUpOJiE, €€ OTIMUUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W 3BOJIIOLUH; CO3MaéT YCIOBUSA JJIS: IO3HAHMS 3aKOHOB JKMBOH IPHUPOJIBI,
dopmupoBaHus (YHKIMOHAIBHON TI'PaMOTHOCTH, HABBIKOB 3JJ0pPOBOT0 U Oe3omacHOro oOpasa
YKU3HHU, 9KOJIOTUYECKOTO MBIIIJICHUS], LIEHHOCTHOI'O OTHOIIEHHUS K KUBOM IPUPOJE U YEIIOBEKY.

bonbuioe 3Hauenue yueOHBIM npeamer «buonorus» uMeeT TakkKe ISl pelleHUs
BOCIIUTATEIbHBIX M Pa3BUBAIOLIMX 3aJad CPEJHEro o0wero oOpa3oBaHMs, COLMAIM3ALUU
oOyyatomuxcs.  M3yuenume  Ouonoruu  oOecrmeuuBaeT  yciaoBus i (OPMHPOBAHUSA
UHTEJUIEKTYaJbHBIX, KOMMYHHUKAI[MOHHBIX M HWH(GOPMAIIMOHHBIX HAaBBIKOB, 3CTETHYECKOU
KYJBTYpBl, CIOCOOCTBYET MHTErpalil OWOJOTMUECKUX 3HAHUK C MPEACTABICHUSAMU U3 JPYTUX
y4eOHBIX NPEIMETOB, B YAaCTHOCTH, (PU3MKH, XUMHUHM U reorpaduu. HazBaHHbIE MONOXKEHUS O
npeIHa3HaYeHUH y4eOHOro npeamera

3. PE3YJIbTATHI OCBOEHUSA YYEFHOU JJUCHUIIJIAHBI

OcBoeHue COACPIKAHUSA y‘Ie6H0fI JUCHMIUINHBL «bromorusy obecrieunBacT JOCTHIKCHHUC
06y‘IaIOHII/IMI/IC$I CICAYIOUX pe3y/ibTaToB:

JINMYHOCTHBIE PE3VYJIbTATDI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEHHUs IpeaMera «bHOnorus» BBIIACICHBI
CJIEAYIOIIME COCTABISIOUINE: OCO3HAHNE 00YYaIOUIMMHUCS POCCUICKON Ipa)TaHCKOM HMIEHTHYHOCTH
— TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOMNPEIEICHUI0, HATUYHE MOTHBALIMU
K 00y4eHHUI0 OMOJIOTHH, LIeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOeXKICHUN TMYHOCTH HA OCHOBE
KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX  TpajulUil  pa3BUTHA  OMOJIOTMYECKOTO  3HAHU,
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTAaHOBKaMH, TMPHUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHUs, HalIW4He
HKOJIOTHYECKOTO MTPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IETTH U CTPOUTH JKU3HEHHBIE TIAHBI.

JlmyHocTHBIE ~ pe3ynbTaThl  OCBOeHUsT — mnpenMera  «buosorwsi»  gocTHTaroTCA B
€JUHCTBE yueOHOM u BOCIIUTATEIbHON NEeATEIbHOCTH B COOTBETCTBUU C
TPaJMLMOHHBIMU POCCUNUCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMH U AYXOBHO- HPaBCTBEHHBIMU
LHEHHOCTAMHU, NPUHATHIMM B OOIIECTBE NpaBWJIaMH U HOPMaMmH TOBEACHUS H CHOCO6CTBy}2T



MporieccaM CaMOTIO3HAHHUS, CAMOBOCIIUTAHMS W CaMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIIUH
JUYHOCTH, TATPUOTHU3MA, YBAXKEHHUS K 3aKOHY W IMPABOMOPSJIKY, YEJIOBEKY TpPyAa U CTapliemMy
MTOKOJICHHUIO, B3aUMHOTO YBa)KEHHUS, OCPEKHOTO OTHOLIEHHUS K KYJIbTYPHOMY HACJICIUIO U TPAIUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, NpUpoe U OKpyKarolen cpee.

JIMdHOCTHBIE PE3yJbTATHl OCBOCHUS y4eOHOro mpeamera «bHONOTHS» NOJDKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCSA C(HOPMUPOBAHHOM BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMON IICHHOCTHBIX OPHUEHTAIIMH, MO3UTHUBHBIX BHYTPCHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OTBITA U OMBITA JEATEILHOCTH B MPOIECCE Peallu3allii OCHOBHBIX HANPABJIICHHH BOCIIMTATEIbHON
JIeATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaanckoro BoCcHHTAHHS:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMU  O0yYaroIierocs KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOT0 O0IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB W O0Os3aHHOCTEH, YyBa)KEHHWE 3aKOHA W
IIPABOIIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATENIBHOCTH NpPHU CO3JAAHUU YYEOHBIX IPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIbHBIX 33/1a4, BHITIOJHEHUH OMOJIOTHYECKUX SKCIIEPHMEHTOB;

CIOCOOHOCTH ONpPENENATh COOCTBEHHYIO MO3HIIMIO 110 OTHOIIEHHIO K SBJICHUSM COBPEMEHHOMN
AKHU3HU U OOBSICHATS €€,

YMEHME YUMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHMBHOI'O B3aUMOJEHCTBUS
Jro/iel ¢ pa3HbIMU YOEXKACHUSAMU, KYJIbTYPHBIMHU LIEHHOCTSIMHU U COLMAJIBHBIM TOJ0KEHUEM;

TFOTOBHOCTb K COTPYAHHMYECTBY B HpOIECCE COBMECTHOI'O BBINOJIHEHUS Y4EOHBIX,
MIO3HABATEJIbHBIX U MCCIEA0BATEIbCKUX 3a/1a4, YBAXHUTEIbHOTO OTHOLIEHUS! K MHEHHMIO ONIIOHEHTOB
pu 00CYKJIEHUH CITIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COJIEPIKAHMS,

T'OTOBHOCTb K I’ YMaHI/ITapHOﬁ u BOHOHTépCKOfI ACATCIIbHOCTH,

2) naTpHOTHYECKOr0 BOCIUTAHHS:

c(OPMHUPOBAHHOCTh POCCHICKON TPaKJAHCKOH HJICHTHYHOCTH, MATPHOTH3MA, YBOKEHHS K
CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Tmepel PoOJMHOW, TOpAOCTH 3a CBOW Kpai, CBOKO
Ponuny, CBO¥ SI3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIICHUE K MPHUPOJTHOMY HACIICAMIO M IMAMSTHUKAM TPUPOJIBI, JTOCTHKCHUIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKHX YYEHBIX B CTAHOBJIEHHE M pa3BUTHE OHMOJIOTHH,
MIOHUMAaHHMS 3HAYCHHS OMOJIOTHU B TO3HAHUU 3aKOHOB MTPHUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHas yoexx1I€HHOCTh, TOTOBHOCTD K CIIY>KEHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTD 32
ero cyns0y;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCHHTAHMS:
OCO3HaHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapojaa; chOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOIO IOBE/ICHUS;
CIIOCOOHOCTH OIIEHMBATh CUTYAllMI0 U MPUHHMATh OCO3HAHHbBIE PEIEHUS, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHbIE HOPMBI U IIECHHOCTH;
0CO3HaHME JTMYHOTO BKJIaJ1a B IOCTPOCHUE YCTOHYHUBOTO OYAYILEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSAM, CO3IaHHUIO CEMbH Ha OCHOBE OCO3HAHHOIO
NPUHSTHS LEHHOCTEN CEMENHON KU3HU B COOTBETCTBUHM € TPAIULUAMU Hapo1oB Poccuu;

4) 3cTeTHYEcKOro BOCIUTAHKS:
JCTETHYECKOE OTHONIEHME K MHUPY, BKIIOYas DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOEO



TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;
IIOHMMAaHHUE SMOLIMOHAIBHOIO BO3JEHCTBUS KMBOW INPUPOABI U €€ ILEHHOCTH; TOTOBHOCTH K
CaMOBBIPAKECHHUIO B Pa3HBIX BUIAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIIATH

Ka4dycCTBa TBOp‘IGCKOfI JIMYHOCTH,

5) ¢usuueckoro BocnuTaHHs, (GOPMHPOBAHMS KYJbTYPbI 310POBbS H 3MOLHMOHAJILHOIO
Os1aronosy4usi:

NOHUMaHWE M pealn3auus 370poBOro M Oe3omacHOro oOpasza >KU3HM (310pOBOE IUTAHUE,
COOJIIOJICHHE TUTHEHWYECKUX MPaBUJI W HOPM, COAJAaHCHPOBAHHBIA PEXUM 3aHATUH M OTABIXA,
peryisipHas puznyeckast akTHBHOCTb), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOILICHHS K
COOCTBEHHOMY (PM3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

IOHUMAaHME LIEHHOCTH MPABUJI MHAUBUYaIbHOTO U KOJUIEKTUBHOI'O 0€30MaCHOrO MOBEIACHUS
B CUTYallUsAX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HaHME IOCIEICTBUM M HENpUATHS BpPEAHbIX HNpPUBbIUEK (YHOTpeOJEeHUs aJKOrous,
HapKOTHUKOB, KYpPEHHUs);

6) Tpynosoro BocnuTanus:
TOTOBHOCTH K TPY/ly, OCO3HaHNE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM ACATCIIbHOCTH TEXHOJOTHYECKON U COIIPIB.J'II)HOfI HaIpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, IUTAHUPOBATH U CAMOCTOSTEIILHO BBIIOJIHATD TAKYIO IESTEIbHOCTB;

UHTEpPEC K pPa3IMYHBIM cdepam TpoQecCHOHATBHON AEATEIbHOCTH, yYMEHHE COBEpIIATh
OCO3HaHHBIH BBIOOp OymyIeil mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC ITAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpPA30BaHHMIO HA IMPOTSHKEHUU BCEH
JKU3HHU,

7) IKO0JIOTHYECKOI0 BOCIIMTAHHUA:

HKOJIOTUYECKU 11eJ1IeCO00pa3HOe OTHOIIEHHWE K MPUPOJAE KaK MCTOYHUKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHHE YPOBHS OSKOJIOTHYECKOW KYJIBTYPBI: TPHOOPETEHUE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEIACTBUMN ISl OKPYKAIOIIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH UX pelIeHuUs;

CIIOCOOHOCTH UCIONB30BATh MPHUOOPETaeMble MPU U3YUCHUH OUOJIOTUU 3HAHUS M YMEHUS MPU
peltieHuu MmpoosieM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOJIOTNOIB30BaHUEM (COOIOIEHUE TPABUII
MOBEJICHUSI B MIPUPOJIE, HAMPABICHHBIX HA COXPAaHEHUE PaBHOBECUS B HKOCUCTEMAX, OXPaHy BHJIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBUN, MPUHOCAUINX Bpe OKpYKaroLeH MPUPOIHON cpesie, YMEHUE
MPOTHO3UPOBATh HEOIArONpUATHBIE SKOJOTHYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUNA U
peaoTBpanaTh Ux;

HaJU4he€ Pa3BUTOrO0 HKOJOTHYECKOTO MBINIJIEHUS, DKOJOTHUYECKOM KYJIbTYphI, OIBITA
JEATETbHOCTH  JKOJOTMYECKON  HANpaBlIE€HHOCTH, YMEHHS  PYKOBOJICTBOBATHCS  HMHU B
MO3HABATENIbHOW, KOMMYHHMKAaTHBHOM U COLUMAJIbHOM TMpaKTUKE, TOTOBHOCTU K Y4YacTHUIO B
MPAKTUYECKOM IESITETLHOCTH SKOJIOTMYECKOW HAPABIEHHOCTH;

8) menHoCTH HAYYHOTO MO3HAHMS:
c(OPMUPOBAHHOCTE MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKM M OOINECTBEHHON IIPAKTHKH, OCHOBAHHOTO HA JHMAIOre KYIBTYp, CIOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETO MECTA B TIOJNHUKYJILTYPHOM MHUPE;
COBEPUIEHCTBOBAHUE S3BIKOBOM M YUTATENLCKOH KYJIBTYpPhl KaK CPEICTBA B3aMMOJIEIHCTBHUS
MEXLY JTFOJIbMH U TIO3HAHUS MUDA,;
MOHMMaHWe CHenupUKA OMONOTMH KaK HAyKH, OCO3HaHHs €€ poiu B (OPMUPOBAHUH
PAallMOHANEHOTO ~ HAYYHOTO  MBIUUIEHHS,  CO3JaHWM  [ENOCTHOTO  MPEICTABJICHHUS 86



OKpYKalolleM MHpe KaK O €IWHCTBE NMPHUPOJBI, YEIIOBEKa W OOIIecTBa, B TMO3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEH M PEIIeHUH MPOoOJIeM COXpaHEHHUsI TPUPOTHOTO PABHOBECHS;

yOeXKIIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUII COBPEMEHHOW IIMBHJIM3AIMH: OOCCIICUCHUS
HOBOTO YpPOBHS DPa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OHOTEXHOJOTHHA, CIIOCOOHBIX
peliaTh pecypcHble MPOOJIEMbI Pa3BUTHS YEIOBEUECTBA, MOMCKA MYTEH BhIXOAA M3 TII00aIbHBIX
9KOJIOTUYECKUX IMPOOJIeM M OOeCIeYeHHs MNepexofa K yCTOMYMBOMY Pa3BUTHIO, PAIMOHATHLHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUM OHMOJOTMYECKHX 3HAHWW B LEJSX IMOBBIMICHUS OOIICH
KYJbTYpbl, €CTECTBCHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOH dYacTH (DYHKIIMOHAIBHOU
IPaMOTHOCTH 00Yy4Yaromuxcs, opMUPYEMOH TPU U3yYCHUN OHOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJOB T[IO3HAHWS, WCIOIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH  WCIIOJIb30BATh IOJIydaeMble 3HAHHMS JUIA aHalM3a W OOBSCHEHHS SIBICHHA
OKPYXKAaIOIIeT0 MHpa W TPOHUCXOISIIIUX B HEM HM3MCHEHHWH, yMEHHE Jelarb OOOCHOBAaHHBIC
3aKJTFOYCHHUS Ha OCHOBE HAy4YHBIX (AKTOB U UMEIOMIMXCSA JAHHBIX C IEIBI0 IONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIEHO HCIIOJIb30BAaTh OMOJIOTHYECKUE 3HAHUS IS PELICHUsT TPOoOIIeM B
peabHBIX KU3HCHHBIX CHTYAIIUsX;

OCO3HAHWE IICHHOCTH HAYYHOH NEATEIhHOCTH, TOTOBHOCTH OCYHICCTBIIATH MPOCKTHYIO W
HCCIICIOBATEILCKYIO ACSITSIIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M C€amMooOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHUW 10 OHWOJOTMM B COOTBETCTBHH C IKHM3HCHHBIMHU
MOTPEOHOCTAMMU.

METAINIPEJMETHBIE PE3YJ/IBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS ydyeOHOro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS ~ MHPOBO33PEHHS  OOYYaOIIUXCA  MEKIUCHUIUIMHAPHBIC
(MexmpenMeTHbIE) OOIeHayYHbIe TOHATHUS, OTPAXKAIOIIKe LEJIOCTHOCTh HAYYHOM KapTHUHBI MUpPA U
cneuu(uKy METOJOB IO3HAHUS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, JHEpIus,
SBJIEHUE, MIPOLIECC, CUCTEMA, HAYYHBIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh,  3aKOH,
Teopus, uccienoBaHue, HaOMIOEHUE, W3MEpPEHUe, SKCIEPUMEHT M JIPYIHX), YHHUBEPCAJIbHbIE
yueOHble JeicTBUs (TO3HABAaTEIbHbIE, KOMMYHHUKAaTHUBHBIE, DETYJISATUBHBIE), OOeCIeYnBaroIINe
dbopmupoBanre (QYHKIIMOHAIBHOW TPAMOTHOCTH M COIMATBHOM KOMIETEHIIMH OOYYaroIInXcs,
CHOCOOHOCTh O0YYaroIUXCs UCHOIb30BATh OCBOCHHBIE MEXAMCLUUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHMS U YHUBEpCAJIbHbIE YUeOHbIe IEHCTBUS B IO3HABATEIbHON U COI[MAJILHOM NMPaKTUKE.

Ilo3HaBare/ibHBbIC YHUBEPCAJbHbIC yUeOHBbIC JeiiCTBUS

ba3soBble jloruyeckue AeicTBuA:

CaMOCTOSITENIbHO  (DOPMYyIMpPOBaTh M  aKTyalIM3UpOBaTh MpoOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHUHU 3HAHUHN MPUEMBI JIOTMYECKOTO MBILIUICHUS (aHaTu3a, CUHTE3a,
CpaBHEHMSI, KIacCU(PUKAIIH, 0000IIEHHS), PACKPBIBATH CMBICT OMOJIOTMYECKUX MOHSATHH (BBIAEIATH
UX XapaKTepHble IPU3HAKHU, YCTAaHABINUBATh CBSI3U C APYTUMH IOHIATUSIMH);

ONpEAENATh LEIN JAEATENbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM UX JIOCTHIKEHUS,
COOTHOCHTB PE3YJIbTAaThI AEATEIBHOCTH C IIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE OHATHS /17151 00BsICHEHUS (DAKTOB U SIBICHUHN KUBOM MPUPO/IBI;

CTPOUTH JIOTHYECKHE PaCCyKICHUs (MHIAYKTUBHBIE, I€yKTHUBHbIC, [0 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W NPOTHUBOpPEUMsI B paccMaTpUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH BBHIBOIBI U
3aKJIIOUCHUS,

IPUMCHSTh CXCMHO-MOJICIBHBIC CPEACTBA Ul MPEICTABJICHHUS CYLICCTBEHHBIX CBSI3CH 7H



OTHOLIEHUH B H3y4yaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe INPOTUBOPEUUIl PA3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PELIEHUs MPOOJIEMbI C YUETOM aHAJIM3a UMEIOIUXCS MaTepUANIbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSATCIBHOCTb, OLICHMBAaTh COOTBETCTBHE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPAWHUPOBATh M BBINOJHATH pabOTy B YCIOBUSIX pEAITbHOTO, BHUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOAEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIIJICHHUE ITPH PELICHUH KU3HEHHBIX IPo0IIeM.

ba3oBble ucciieqoBaTeibCKHe 1eiiCTBUSA:

BJIQJIETh HAaBbIKAMHU YueOHO-HCCIIEIOBATENIbCKOM W MPOEKTHON MAESITeTbHOCTH, HaBbIKAMHU
paspemieHuss npodjeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIIbHOMY IIOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMUHBIE BHUJbI ACATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPETAllMK, MPEeoOpa3OBaHUI0O U MPUMEHEHUIO B YUEOHBIX CHTyalUsX, B TOM YHCIE NpU
CO3IaHUH YUEOHBIX U COIIMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBI TUI MBIIUICHUS, BJIaJleTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BATEIILHOW JCSTEIBHOCTH H
JKU3HEHHBIX CUTYaIIMsIX;
BBISIBJIATh MIPUYUHHO-CIICJICTBEHHBIC CBA3U W aKTYaJIM3UPOBAThH 3a/1auy, BBIIBUTATh THIIOTE3Y
e€ pelleHus], HAaXOAUTh apTyMEHTHI JJIsl J0KA3aTeIbCTBAa CBOMX YTBEP)KICHUHN, 3a/1aBaTh MapaMeTPhl U
KPUTEPHUU PEILICHHUS;
AQHAIM3UPOBATH MOJYYECHHBIE B XOJI€ PEIICHUs 33Jaud Pe3yibTaThl, KPUTUYECKH OIICHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
JaBaTh OIICHKY HOBBIM CUTYallUSM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
OCYIIECTBIISITh II€JICHANIPABICHHBIM MONCK TMepeHoca CPEICTB M CHOCOOOB IEHCTBUS B
POoECCHOHANIBHYIO CPENY;
yMETh  TEPEHOCHTh 3HAHUS B  TO3HABATEIbHYIO M  NPAKTHUYECKYI0  00IacTu
JKU3HENEATENIbHOCTH;
yYMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;
BBIIBUTATh HOBBIE UJIEH, TIpeIIaraTh OPUTUHAIbHBIC TOAXOAbI U PEUICHHS, CTABUTh TPOOIEMBI
Y 3aJ1a4yy, JIOMYCKAIOIINE aJIbTE€pPHATUBHbBIC PEILICHHUS.

Pa6ora c undopmaumeii:

OPUEHTHPOBATHCS B PA3NIMUHBIX HCTOYHMKAX WHOOpMaIuu (TEKCTe ydeOHOTO Mmocoous,
HAy4YHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CIOBAPSIX U CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX 0a3ax
JaHHbIX, B MIHTepHeTe), aHaIM3UpoBaTh MHPOPMALIMIO PA3IMYHBIX BUAOB U (OPM MpPEICTABICHHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHSTHh pa3IMyHble METOJAbl MpPH IMOHCKE M O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUSI YIeOHBIX 33714,

nproOpeTaTh OIMBIT HCIOJNB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHIA,
COBEpUIEHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMAIbHYIO (opMy TpeIcTaBleHHUS OHOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCMOJIb30BaTh HAYYHBIM $A3BIK B KayecTBe CpeACTBa Ipu paboTe ¢ OMOIOTHYECKOM
uHpOpMaNuel: MPUMEHATh XUMHYECKHe, (U3NYEeCKHe M MaTeMaTHYeCKHWe 3HAKH W CHMBOIIBL,
dbopmynel, abOpeBHaTypy, HOMEHKJIATypy, HCIOIL30BaTh W MpeoOpa3oBhIBATh  3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIIISIHOCTH;

BIQJICTh HABBIKAMHU  pACMO3HABaHUS W 3amMTHl  WHpoOpManuu, UHOOPMAMOHHEH



0€30I1aCHOCTH JINYHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJIBHLIC yqeﬁﬂme HeﬁCTBHﬂ

Oo0menne:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCEX cdepax KHU3HH, aKTHBHO YYacTBOBaTh B
TUAJIOTe WM JHUCKYCCHUU TI0 CYIIECTBY OOCyXaaemMoid TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI,
BBICKa3bIBaTh CY)KICHUS OTHOCUTEIILHO BBIIIOJHEHUS MpeIaracMoi 3a1aun,

YYUTHIBATh WHTEPECHl W COTJACOBAHHOCTh MO3HMIMK JPYTUX YYaCTHUKOB JUallora WM
JIUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CPEJCTBAa OOIICHUS, TOHUMATh 3HAYCHHUE COLMAIBHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYallMid, yMETh CMSTYaTh KOH(IUKTHI M BECTH
MIEPETOBOPHL;

BJIAJICTh PA3JIMYHBIMH CIIOCOOaMH OOIICHUS M B3aUMOJICHCTBHS, MOHHUMATh HaMEPEHUS
JIPYTHX JIIOJIEH, TMPOSIBIATH YBOKUTEIHHOE OTHOIIEHHWE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHPOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEIICTB.

CoBMecTHasi 1eATEJIbHOCTD:

NOHUMAaTh M HWCIOJB30BATh IMPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaTbHOH pPabOTHI TpHU
pelieHun Ouonorudyeckoi mpoOiaembl, 00OCHOBBIBATH HEOOXOIUMOCTH MPUMEHEHHUS TPYMIIOBBIX
¢dbopM B3aMMOCHCTBYSI IPHU pELICHUH YueOHOM 3a/1auH;

BBIOUpaTh TEMAaTUKy M METOJIbI COBMECTHBIX JIEHCTBUH C y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHUBA,

MPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPTaHU30BbIBATh U KOOPJAUHUPOBATH JEHCTBUS
110 €€ TOCTUKEHUIO: COCTABIIATH IIJIAaH JCHCTBUM, PACIPEIEIATh POJIU ¢ YIETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 yYaCTHHKA KOMaHJbl B OOIIMI pe3yapTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHWBAaTh HJEU C IO3ULHMHA HOBU3HBI, OPUTHMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATH MIO3UTUBHOE CTPATErMYECKOE IMOBEJEHUE B PA3JINYHBIX CUTYaLUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaKe€HUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHBIe yHHBepCaJbHbIE Y4eOHbIE JAeHCTBUS

Camoopranu3aums:

HUCIIOJIB30BAaTh 6I/IOJ'IOFI/I‘leCKI/Ie 3HAHUSA JI1 BBIABIICHUA HpOGJ’ICM U HX PpCHICHUSA B
KU3HCHHBIX U y‘Ie6HLIX CUTYyalUsIX,

BLI6I/IpaTL Ha OCHOBC 6I/IOJ'IOFI/ILIGCKI/IX 3HaHUH HCJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOHX
JEUCTBUSX M TOCTYNKax MO OTHOIIEHUIO K >KMBOM MPUPOJAE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKpYXKaroIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATE ITO3HABATCIBHYIO ACATCIBHOCTL, BBISABIIATH HpOGHCMBI,
CTaBUTh U (POPMYyTHUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BATEIIbHON JMEATEIHHOCTH M YKU3HEHHBIX
CI/ITya]_[I/IﬂX;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUA HpOGHeMBI C y‘-IéTOM HMCIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

AaBaTb OLICHKY HOBBIM CHUTYAllUAM,
pacIIupsITh paMKH Y4eOHOTO TTpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUH;

JcJiaTb OCO3HaHHBIN BBI60p, APTYMCHTUPOBATH €ro, 6paTB OTBE€TCTBCHHOCTH 3a

pelIeHHE;



OLIEHUBATh PUOOPETEHHBIN ONBIT;
CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO HIMPOKON SPYAUIMH B pa3HBIX OOJIACTSIX
3HaHWUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYal[UsiM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIa/IETh HABBIKAMHU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHHUS COBEPILAEMBIX NEHCTBUI U
MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I, HUCIIOJIBb30BaTh HpI/IéMBI pe(l)JICKCI/II/I JIIsL
OLICHKH CHUTYAalllH, BHIOOpPA BEPHOTO PEILICHUS;

YMCTb OICHHUBATHL PUCKU U CBOCBPCMCHHO IMPHUHHUMATL PCUICHUA IO UX CHUIKCHHUIO, IIPUHHUMATDH
MOTHBBI M apIyMEHTEL IPYTUX [IPU aHAIIU3E PE3YJIbTATOB AEATEIIbHOCTH.

IIpunsiTue ced6s1 U APyrux:
MIPUHUMATD ce0s, TOHUMAasi CBOU HEIOCTATKH U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX IPU aHATHU3E PE3YyIbTATOB JAESATEILHOCTH; IPU3HABATH
CBOE MPaBo U MPaBO APYTUX Ha OMIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TMO3ULIUU IPYTOTO YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[Ipeamernsie pe3ynbTaThl ocBoeHHsT mporpammbl COO mo Ouosnornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue i yueoHoro npeamera «buosorus» HaydHble 3HaHUS,  YMEHUA U
CcrocoObl  AEWCTBMM 1O  OCBOEHHUIO,  MHTEPIPETALMU U MPeoOpa3OBaHUIO 3HAHUMN, BUJIBI
JEeSITeIPHOCTH TIO TOJIYYCHHIO HOBOTO 3HAHUS W TNPHUMEHEHHWIO 3HAHWHA B PA3JIMYHBIX Y4EOHBIX
CUTYyallUsX, a TaKXKe B peaJbHbIX >KU3HEHHBIX CUTYyalUsAX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme
IPEIMETHBIC PE3YNIbTAThl MPEACTABICHBI IO ToaM 00yUeHHUS.

[IpenmeTtHbie pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buosnorus» B 10 kiaacce

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE€ U POJU OWOJOTHHM B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (OPMHPOBAHHWU COBPEMEHHOM €CTECTBEHHO-HAyYyHOW KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHHUS, O BKJIJ€ POCCUNCKUX U 3apyOekHBIX YUEHbIX- OMOJIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, q)yHKHHOHaHBHOﬁ TpPaMOTHOCTH YCJIOBCKa IJId PCIICHHA )XKU3HCHHBIX 3a/1a4,

YMEHHUE pacKpbIBaTh COJIEpKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSATHH: XKHU3Hb, KIETKa,
opraHusM, mMeTrabonu3M (0OMEeH BEIIECTB U IMPEBPAILLEHUE 3HEPTUU), TOMEOCTa3 (CaMOperysius),
YpOBHEBasi OpraHu3alus KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETIPOIYKIIUS), HACTIEACTBEHHOCTD,
U3MEHYMBOCTb, POCT U pa3BUTHE;

YMEHHME u3Jlaratb OHOJIOTMYECKHE TEOopUH (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHasi,
LEHTpaJlbHasl JorMa MOJEKYJIsIpHOW Ouonoruu), 3akoHsl (I'. Mennens,
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T. Moprana, H.I1. BaBuiioBa) u y4eHus (0 meHTpax MHOTOOOpa3us U MIPOUCXOXKICHHS KYJIbTYPHBIX
pacrennii H.M. BaBunoBa), ompenensiTb I'paHULbI UX HPUMEHMMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIAJAECTh METOJaMHM HAYYHOTO TIO3HAHUS B OWOJIOTMH: HAONIOJCHHE U
OIMCaHME >KMUBBIX CHCTEM, IIPOLECCOB M SIBJICHUHM, OpraHM3alus M MPOBEAEHUE OUOJIOIHMYECKOTro
9KCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMBIMU
BEIMYMHAMHU, OOBSICHEHHE IIOJYYCHHBIX pPE3YJIbTaTOB, HWCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH,
TEOpUH M 3aKOHOB, YMEHHE JeJIaTh BBIBOJbI HA OCHOBAHUU IOJIYYCHHBIX PE3YJIBTATOB;

YMEHHME  BBLACHATh  CYLIECTBEHHbIE IPU3HAKM  BUPYCOB, KIETOK IMPOKAPHOT U
9YKApHOT, OJHOKJIETOYHbIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa
BEIIECTB M IPEBpALlEHUs DSHEPruM B KIETKe, (OTOCUHTE3a, IJIACTUYECKOIO u
SHEPreTUYECKOT0 oOMeHa, XEMOCHHTE3A, MHUTO33a, Me€H03a, OIUIOJOTBOPEHUS,
Pa3sMHOXKEHHUs, MHAUBUyaJbHOI'O Pa3BUTHUS OpraH13Ma (OHTOreHe3);

YMEHUE HPUMEHSTH MOJIyYeHHbIE 3HAHUS A OObSCHEHHUS OMOJIOTMYECKUX IMPOLECCOB U
SIBIICHUH, JUISI TIPUHSATHS MPAKTUYECKUX PEHICHUH B IMOBCEAHEBHOW JKHU3HH C IENBI0 00eCrieueHUs
0€30MacHOCTH CBOETO 37I0POBbs U 370POBbs OKPYKAIOLIMX JIHOAEH, COOII0IEHUs] HOPM I'PaMOTHOIO
MOBEJCHUSI B OKPY)KAIOWIEH NPUPOAHON Cpeze, MOHMMaHWE HEOOXOAWMOCTH HCIOIb30BAHUS
JOCTHKEHHUU COBPEMEHHOM Ouooruu u OMOTEXHOIOTUI TS paLMOHAIIBHOTO
IIPUPOIOIOIB30BAHUS;

YMEHHE pellaTh »3JIEMEHTapHble TI'E€HETHMUECKHE 3aJaud Ha MOHO- U JAUTrHOpuIHOE
CKpELIMBaHKE, CLIEIUIEHHOE HAacIeI0BaHUE, COCTABIIATh CXeMbl MOHOTMOPHUHOTO CKPELMBAHUS IS
IIpeICKa3aHus HACIEN0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JTAOOPATOpPHBIE W MPAKTUYECKHE PAa0OTHI, COONMIOATh IMpaBHiA IPH
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pPYI0OBAHUEM;

YMEHHE KpPUTHYECKH OICHWBATh WM HMHTEPIPETUPOBATh WH(POPMAIHIO OHUOIOTHIECKOTO
COJIep’KaHusl, BKJIOYAIOIIYIO IICEBJOHAyYHbIE 3HAHUS M3 PA3JIMYHBIX MCTOYHHUKOB (CpEICTBa
MaccoBOi HH(pOpMAaIMK, HAYyYHO-TIOMYJISIPHbIE MaTepHalibl), STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIICIOBAHUN B OMOJIOTHMH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/aBaTh COOCTBEHHbIE TMHCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJIOTNYECKYI0 UH(POPMALIMIO U3 HECKOJIIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh MOHITUHHBIN
anmapaT OUOJIOTHH.

[IpeameTHsie  pe3ynabTaThl  OCBOCHHS  ydeOHoro  mpenmera  «buomorus» B 11
KJIacce JJOJKHBI OTpaXaTh:

c(hOpPMUPOBAHHOCTh 3HAHUW O MECTE€ W POJIM OWOJIOTHH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MUpa U
HayYHOTO MHPOBO33PEHUS, O BKIJIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX- OMOJIOTOB B DPa3BUTHE
Oouosnorun, (GyHKIIMOHATBHOW TPAMOTHOCTH YENIOBEKa [UIS pelIeHMs )KU3HEHHBIX 33]1a4;

YMEHHE PacKpbIBaTh COJIEpKaHUE OMOJOTMYECKUX TEPMHUHOB U MOHSATUMN: BUJ, NOMYJISIIHS,
reHO(OH]I, IBOJIOLMS, ABWXKYIIHE CHIIBI ((PaKTOPbI) IBOIIOLMH, PUCTIOCOOIEHHOCTh OPraHU3MOB,
BUI000pa30BaHue, IKOJIOTHUYecKUe (PaKTOPhI, IKOCUCTEMA, IPOTYLIEHThl, KOHCYMEHTBI, PEIyLIEHTHI,
[IeTIA TTUTAHUSI, SKOJIOTUYECKas MUpaMuia, OuoreoreHo3, onochepa;

yMEHHE Wu3Jlarath Ouosiornuyeckue Teopun (9BomoumoHHas Tteopuss Y. [lapBuHa,
CHUHTETHYECKAsi TEOPHsI 3BOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsllieBoro cxozacrsa K.M.
bopa, uepemoBanus rnaBHbIX HampaBieHud u nyred sBomonuu A.H. CeseproBa, yueHus o
6uocdepe B.M. Bepnaackoro), onpeaensTh IpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJaMHM HAy4YHOTO TIO3HAHUS B OWOJIOTMM: HAONIOJACHHE U
OIMCaHUE KUBBIX CHCTEM, MPOILIECCOB U SIBICHUN, OpraHU3alMs U MPOBEJCHHE OMOIOTHYECKOTO
OKCIIEPUMEHTA, BBIABM)KEHHUE THIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXIy MCCIEAYEMBIMU
BEIMYMHAMHU, OOBSICHEHHE IIOJYYEHHBIX pPE3YyIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH,
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TEOpPUH M 3aKOHOB, YMEHHE JeJIaTh BBIBOJbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIBTATOB;

YMEHHUE BBIIENATh CYIIECTBCHHbIC MPU3HAKU CTPOEHUSI OMOJIOTMYECKHX OOBEKTOB: BHUJIOB,
MOMYJISIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IICHO30B U AKOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB:  HACJIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO 0TOOpa, BMJ000pa3oBaHu,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JACUCTBUS IKOJIOTUYECKHX (DAKTOPOB Ha OpraHM3MBI, EpeHoca
BELIECTB M MOTOKA 3HEPIUU B SKOCUCTEMAX, aHTPOIOI'CHHBIX M3MEHEHWI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BELIECTB U OMOT€OXMMHUUECKUX LIUKIIOB B buochepe;

YMEHHUE NPUMEHSATH NOJYyYEHHBIE 3HAHUS JJi1 OOBSICHEHUS OMOJIOTMYECKUX IPOLECCOB U
SBJICHHUM, JUIA NPUHATHS MPAKTHYECKUX PEIICHUH B MOBCEAHEBHOM KM3HU C LIENBIO 00ECTICUEeHHS
0€30MacHOCTH CBOETO 37J0POBbsI U 3/10POBbsl OKPYXKAIOLIMX JIFO/IEH, COOJII0IeHHsI HOPM I'PaMOTHOIO
MOBEJICHUSI B OKPY)KAIOLIEH NPUPOAHON cpere, MOHMMaHHWE HEOOXOIMMOCTH HCIIOIb30BaHHSA
JTOCTIKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIIBHOTO MPUPOIOIOIB30BAHHUS;

YMEHHUE pellaTh 3JEMEHTapHble OMOJIOrMYecKHe 3aJjaud, COCTaBJIATh CXEMbl IEpPEeHOCa
BEIIIECTB M SHEPIMU B SKOCUCTEMaxX (LleNH NUTaHUs);

YMEHHUE BBIIOJHATH Ja0OpaTOpHble W NpPaKTUYeCKUe paboThl, COOMIOaTh IMpaBuUiIa IPH
pabote ¢ y4eOHBIM U 1a00paTOpHBIM 000pPYyI0OBaHUEM;

YMEHUE KPUTHUYECKH OLICHWBAaTh W MHTEPIPETUPOBATh HHGPOPMALUIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIIOYAIOIIYIO IICEBJOHAY4YHbIE 3HAHHS M3 Ppa3IMYHBIX HCTOYHHUKOB (CpelacTBa
MaccoBoi HMH(OpMANMK, HAyYHO-TIONMYJSPHBIE MaTepUallbl), pPAacCMATPUBATh TJI00ATBHBIE
9KOJIOTUYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOLICHUIO K HUM COOCTBEHHYIO
MIO3ULUIO;

YMEHHE cO3[aBaTb COOCTBEHHbIC IMHCbMEHHbIE M YCTHbIE COOOIIEHUs, 00001mas
OMOJIOrNYECKYI0 MH(POPMALIUIO U3 HECKOJIbKUX UCTOYHUKOB, IPAMOTHO UCIIOJIb30BaTh MOHATUHHBIN
anmapar OMOJIOTHH.

3.MECTO YUYEBHOM JUCIHUILINHBI B YYEFHOM ILJIAHE

B yue6nbix mutanax [IIICC3 nqucnuruiiHa BXOJUT B cocTaB 0011e00pa3oBaTebHOTO UKIIA.

O0bem yueOHOM IMCOMIIJIMHBI M BUABI Y4e0HOH padoThI

Buj yueGHoii padoThI O0BeM 4acoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 78

Oo6s13aTesibHAs AyIMTOPHAs y4eOHasi HArpy3Ka (Bcero) 6

B TOM YHCJIC:

J'Ia60paT0pHBIe 3aHATUA

MPAKTUYICCKUC 3aHATUA

CamocrosiTejibHas padoTa 72

HroroBas arrecrauus B popme auddepeHInpoBaHHOTO 3aUeTa
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4. TemaTnueckuii IUIaH U coJep;kaHue yueOHoi nucuumiuasl BUOJIOI'UA

HaumeHoBanue Conep:kanue y4eOHOT0 MaTEPHAJIa,CAMOCTOSATEILHAs PadoTa 00y4aromuxcs Oo0bem
pa3iaesioB H TeM 4acoB
Pa3nes 1 Kierka - cTpyKTYpHO-(YHKIIHOHAJILHAS eIMHHIIA
KHBOT0
Tema 1.1 Buostorust | Coaep:kanue y4eOHOro MmarepuaJja:
Kak Hayka. O0mas | CoBpeMeHHBIE OTPACIH OMOIOTUYECKUX 3HAHUN. CBsI3b OMOJIOTHH C IPYTUMHU HayKaMH: OHOXUMHUS, -
XapaKTepUCTHKA 6uodusuka, Ouonuka u ap. Ponp 6uonoruu B popMupoBaHHH COBPEMEHHOM HAyYHOH KapTHHBI MUpPa. Y pOBHU
KU3HU opraHu3aiuu xkuBoil Mmarepuu. CBOMCTBA )KUBBIX CUCTEM.
Tema 1.2 Conep:xanue yueOHOro MmaTepuaJia:
CTpykKTypHO- Knerounas teopus (T. [LIBann, M. lIneiinen, P. BuxpoB) OcHOBHbBIE MOJI0KEHUSI COBPEMEHHOW KJIETOUYHOM TEOPUHU. 0,5
(ynkuuoHnaabHasg | TUIBI KJIETOYHON OpraHU3alyu: POKAPUOTHI M 3yKapruoThl. OTHOKIETOYHBIE UMHOTOKJIETOYHBIE OPTaHU3MBI.
opraHmM3anus CtpoeHue nmpokapuotTudeckoii kietku. CTpoeHue 3ykapuoTudeckoikiaeTku. Hekinerounsie popmbl :KU3HU —
KJIETOK BUpychl. [IpnoOpereHune onbiTa NPUMEHEHHSI TEXHUKU MUKpPOCKonupoBaHus. CTpoeHHEe KJIETKU SYKApUOT.
CamocrosiTesibHas padora 5
BupycHsbie u 6akTepuanbabie 3a001eBanus. OO0IIKe TPUHILIUITBI UCIIOB30BAHUS JIEKApPCTBEHHBIXBEILIECTB.
Oco06eHHOCTH MPUMEHEHUSI aHTHOUOTUKOB.
Tema 1.3. Copepxanue y4eOHOro MarepuaJa:
XumMH4eckas XnMHYECKUH cocTaB KiIeToK. Heoprannyeckue u opraHMuecKkre BelecTsa. beiaku, yriieBoasl, TUIUABL. 0,5
OpraHu3anus Hyxneunossie kucnotst: IHK, PHK, ux ctpoenue n ¢pyHkiuu. MarpuuHbie IpoLecchl B KJIETKe: OMOCUHTE3
KJIETOK HYKJICMHOBBIX KUCIJIOT 1 OenKkoB. ['eHeTnuecKuit Ko 1 erocBOMCTBA.
CamocrosiTeibHas paGora 5

Pemenue 3agayd Ha YCTAHOBJICHUEC ITOCIICAOBATCIIbHOCTHU HYKJIICOTUIOB B I[HK, Ha OIIPEACICHUC
MOCJICAOBATCIIBHOCTU aAMHWHOKHCIIOT B MOJICKYJIC OeJika 1o Ta6J'II/IIIC TCHETUYCCKOI'O KOJa.

Tema 1.4 O0Men
BeIeCTB U
NnpeBpalleHue

Conep:kaHue y4eOHOro MaTepuaJa:

[TonsiTre MeTaboMM3M. ACCUMUIIAIUS (TIIACTHYECKU 0OMEH) M TUCCUMIIIALINS (IHEPreTUYECKUiO0OMeH) -
JIB€ CTOPOHBI €IMHOTO Mpolecca Metadoau3ma. Turmbl oOMeHa BelecTB: aBTOTPOMHBINA U
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JHEPIuM B KIIETKE

reTepoTpodHBIA, adpOOHBIN 1 aHadPOOHBIH. [InacTuyeckuiit oOMeH. PoTocHHTE3. XEMOCHHTES.

Tema 1.5

Conep:xkanue y4eOHOT0 MaTepuaJia:

AKusHeHHbIA UMK | KIeTOYHBIN UK, WK )KU3HEHHBIA [IUKIT KJICTKU U ero epuoasl. Muto3. [Iporeccsl, mpoTekaromniue 1,2
KJeTku. MuTo3. BuHTep(da3ze. buonornyeckoe 3HaueHne muto3a. Meios. Ctaauu meriosa. [ToBeaeHue XxpomocoM B
Meiios. Meno3se. Kpoccunrosep. bruonornyeckuii CMbICI U 3HAYEHHE MEHO03a.
Pa3nen 2 Ctpoenne u GyHKIUN OPraHu3Ma
Tema 2.1 Crpoenne | Conep:kanue y4eOHOro MmarepuaJja:
OpraHu3ma MHoOrokiaeToYHble OpraHu3Mbl. B3auMocCBsI3b OpraHOB U CUCTEM OPIaHOB B MHOT'OKJIETOUHOM 1,2
opranusme. ['oMeocTa3 opranusMa u ero nojJjiep:kaHue B Mporecce KU3HEACITeIbHOCTH.
Tema 2.2 ®opmbl Conep:xanue yueOHOIo MaTepHaJia:
pa3MHOKeHUsl ®opmbl pa3MHOKEHUSI Opranu3MoB. becrionoe u nonoBoe pazMHoxxeHue. Bujpl 6ecronoro
OpPraHu3MoB pasmHoxxeHus. [lonoBoe pasmHoxeHue. ['aMmeTorenes y sHUBOTHBIX (CIIepMaTOreHe3 U OBOTEHER).
CrpoeHue nosoBbIX Ki1eToK. Omio10TBOpEHUE.
Tema 2.3 Ourtorenes | Coaepxxanue y4e0HOro marepuaJia:
pacTeHHi, WupuBuayanbHOE pa3BUTHE (OHTOTE€HE3) OPraHU3MOB. DTaIlbl SMOPHOHAIBHOTO PA3BUTHUS Y 1,2
KMBOTHBIX H MMO3BOHOYHBIX KUBOTHBIX. [locTamOpuonansHOe pa3BuTue. CTainu NOCTAIMOPHUOHAILHOTO Pa3BUTHS
yeJ0BeKa YKMBOTHBIX U 4eJoBeKa. TUIbl MOCTIMOPHOHAIBHOIO Pa3BUTHS: MIPSIMOE, HENPSIMOE (JINYMHOYHOE).
CamocrosiTesbHast padoTa 1,2
Bnustnue cpesbl Ha pa3BUTHE OPraHU3MOB: (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKACHHBIE YPOICTBA.
buonoruueckoe crapenue u cMeptb. PocT u pazButue pacteHuil. OHTOreHe3 I[BETKOBOTO PACTEHHUS.
JIBOWIHOE OIJIOIOTBOPEHHUE.
Tema 2.4 Coaepsxanue y4eOHOro MmaTepuaJia:
3akonomepHocTu | [IpeqmeT U 3a7a4u FeHETUKU. 3aKOHOMEPHOCTH HACIIEI0BAHUS TIPH3HAKOB, YyCTAHOBJICHHbIC MeHeneM. 1,2
HACJIeACTBEHHOCTH | MoHorubpuaHoe, AMruOpUIHOE U MOJIUTHOpUIHOE CKpelnBaHue. B3anMoaeiicTBre reHoB.
CamocrosiTesibHas padoTa 2.3
Pemienue 3a1a4 Ha onpe/iesieHre BEPOSTHOCTH BOZHUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB P MOHO-
,JIU-, IOJIMTUOPUAHOM U aHAIM3UpYIoLIeM ckpenuBaHuu. CocTaBleHNE CXEM CKpElIMBaHUSI.
Tema 2.5 Conep:xanue yueOHOT0o MaTepHaJia: 1,2
CuemnieHHoe XpomocomHas Teopus U 3akoH T. Moprana. CuenjieHHoe HaclleZJOBaHUE T'€HOB, HapyIIEHNE
HACJIeI0BAHH cueruienus. HacnenoBanue npu3HakoB, CIETNIEHHBIX C MOJIOM.
e€NMpPHU3HAKOB CamocrosiTesbHasi padora 2,3
Pemenue 3a1a4 Ha ClIETJIEHHOE HACJIEJOBaHUeE.
Tema 2.6 Conep:kanue y4eOHOro MaTepuaJia:
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3aKOHOMEPHOCTH N3MeHUYMBOCTD TPU3HAKOB. BUbl HK3MEHUMBOCTH: HEHACIIEACTBEHHAS M HACIIEACTBEHHAS. 1.2
H3MEHYHUBOCTH MoaudukanoHHass U3MEHUYUBOCTh. 3aKOH TOMOJIOTMYECKHX PaJoB B HACIIEACTBEHHONH H3MEHUYNBOCTH
(B.H. BaBuiios).
Buner myTanuii u npuuuHel uX Bo3HUKHOBeHMs. Kapuotumn yenoseka. HacneacTsennsie 00sie3HH 1,2
4eJI0BEKa: TeHHbIE, TEHOMHBIE, XPOMOCOMHBIE. 3HAUEHUE MEIULIMHCKON T€HETUKHY B IPEAOTBPAIEHNN U
JICYEHUHU TeHETUYEeCKUX 3a00JIeBaHUN YeJIOBEKa.
CamocrosiTesibHas padoTa 2,3
MonudukanronHas U3MeHYUBOCTb. [locTpoeHne BaprualiioHHOTO Psijia U BapUallMOHHON KPUBOM.
Pemienue regernyeckux 3aaad. 2,3
Pasnen 3 Teopus 3BoIOIUAN
Tema 3.1 Uctopuss | Coaepkanue yueOHOro MaTepuaJia:
IBOTIONHOHHOTO [Tepssie aBomonnonnbie KoHuenuu (K. b. Jlamapk, XK.JI. broddon). DBomtormonnas reopus 1,2
yHuCHM. Hapsuna. Cuntetnueckas teopus 3Bostonnu (CTI) u e€ ocHOBHbIE M0s10KeHUS. MUKPOIBOIIOLHS.
MukposBomonas [Tonymsiius KaKk eAMHULIA BUAA U YBOJIIOLIHH.
DOneMeHTapHbIE PaKTOPHI 3BOMIONNU. EcTecTBeHHBIN 0TOOD - HaNpaBIsOIIHiA (HaKTop 1,2
sBosrou. DopMbI ecTeCTBEHHOT0 0TOOpa. BumoobpazoBanue kak pe3yabTaT MUKPOIBOIIOIHH.
Tema 3.2 Coaeprxanue y4eOHOro MmaTepuaJia:
Maxkpodsosaronust | MakpoaBosonusi. [ 1aBHbIe HanpaBiieHus YBOOIIMOHHOTO nporiecca (A.H. Cesepiios). [Tyt 1,2
JOCTHKEHUs OMosoruyeckoro nporpecca. CpaBHeHHe 61opazHo0Opa3us Ha 3emiie. [ UmoTe3sl 1 TEOpHH
BO3HHUKHOBEHHUS XHU3HU Ha 3emiie. BO3HMKHOBEHNE OCHOBHBIX 1IapCTB AYKApHUOT.
Tema 3.3 Conep:xanue yueOHOT0 MaTepHaJia:
IIpoucxoxnenue DBoJtolus YenoBeka. Pazsurue npeacTaBiaeHuit 0 MPOUCXO0KIACHUH YeoBeKka. MeToabl n3ydeHust 1,2
YyeJI0BeKa- aHTpornoreHe3a. CxoAcTBa U pa3inyus 4eJIOBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHUE YEIOBEKa.
aHTpPONOreHe3 DBOJIOIUS COBPEMEHHOI'O YEJIOBEKA.
CamocrosiTesibHas padoTa 1,2
YenoBeueckue pachl U UX €IUHCTBO. Bpems u myTu pacceneHus yeaoBeka 1o IuIaHeTe.
[TpucnocoOaeHHOCTh YeJI0BEKa K Pa3HbIM YCIOBHSIM CPEIbL.
Paznen 4 Jxogorus
Tema 4.1 Cpenpl 0OuTaHMs OPraHU3MOB: BOJIHAs, HA36MHO-BO3IYIIIHAsA, TOYBEHHAs, OpPraHU3MEHHAs!. 1,2
JKOJI0THYeCKHUe OU3NKO-XUMHUYECKHE OCOOEHHOCTH cpesl o0uTaHusi opranu3mos. [IpucnocoOienne opraHu3MoB K
(dakTophI M cpeabl | KU3HU B Pa3HBIX CpPellax.
JKU3HU Oxonoruueckue dakropsl. Knaccudukanms sxomornuecknx (pakTopoB: aOMOTHIECKHUE, OMOTHUECKHIE
nantponorenusie. [Ipasuno muanmyma FO. JInbuxa. 3akon Tonepantnoctu B. llendopna.
Tema 4.2 Coaeprxanue y4eOHOro MaTepHaJia:

15




Honmyasiuus, DKoJIorHuecKasi XapakTepucTruka Buaa u nonyisiuu. CooliiecTBa 1 3KocUCcTeMbl. bruoreoieHos u ero 1,2
co001IecTBa, cTpykTypa. Tpoduueckue ypoBHHU.
IKOCHCTEMBI CamocTosiTe1bHas1 padoTa 5 2,3
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO NEPEHOCY BELIECTBA U YHEPTHH B
HKOCHUCTEMAX, COCTABJICHNE TPOPHUUECKHX IeTIel U MUpaMul OMOMACChl U SHEPTUH.
Tema 4.3 buocdepa | Coaep:kanue y4eOHOro MaTepuasia:
— rj100aJIbHasA buocdepa — xxuBas obonouka 3emnu. Yuenue B. U. Bepranckoro o 6uocdepe. JKupoe BemiecTso, - 1,2
IKOJIOTHYeCKast ero cBorcTBa U pyHkIuu. OcoOeHHOCTH OMOChEPHl KaK TIT00ATbHON YKOCHCTEMBI.
cucrema KpyroBopot BeriecTB HOMOT€OXMMHYECKUE IIUKITBI DJIEMEHTOB (yriieposa, a3ota). [ modanbHbIe
9KOJIOTHYECKHE TPOOJIEMbl COBPEMEHHOCTH.
Tema 4.4 Biausinue | Coaep:kanue y4eOHOro MarepuaJa:
AHTPONOTreHHBIX AHTpOTIOTeHHBIE BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHUe KaK BUJ aHTPOIIOT€HHOTO BO3CHCTBUSI. - 1,2
(¢paxkTopoB Ha BozneiicTBue uenoseka Ha runipochepy, armochepy u aurochepy.
onochepy CamocroniTesibHast padoTa 5 2,3
OTXx0/bI NPOU3BO/ICTBA.
Tema 4.5 Bimsinue | Coaep:kanue y4eOHOro MarepuaJa:
COLATBHO- 3110poBbe U €ro cocTaBiisitonre. OaKTopbl, MOJOKUTEIHHO U OTPHIIATENIEHO BIHSIOIINE Ha OPTaHU3M - 1,2
IKOJOTHIECKHUX yenoBeka. [IpobreMa TeXHOTeHHBIX BO3CHCTBHIA Ha 3JOPOBBE UeIOBEKa (IEKTPOMArHUTHBIE MOJIA,
(paxTopos Ha OBITOBAsI XUMUSI, H30BITOUHBIC IITYMBI, PaIHAIIHA. . . )
310pOBbe YeJIOBeKa | CamocTosiTeIbHasi padoTa 5 2,3
3110poBbIit 00pa3 xu3HU. Moe 310poBbe — 370pOBbe Haluu. [IpuHIUIbI 310poBhECOSPEratoNIero
TTOBEJICHMSL.
Pa3nes 5 buosiorus B :ku3Hu
Tema 5.1 Coaepsxanue y4eOHOro MaTepuaJia:
Buorexnosorns buortexHonorus kak Hayka u mpou3BoAcTBO. OCHOBHBIC HAPABIEHUS COBPEMEHHONW OMOTEXHOIOTHH. - 1,2
Metonpl OnorexHooruu. OObEKThl. ITHKA OMOTEXHOJIOTUIECKUX M TCHETHUECKUX IKCIICPUMEHTOB.
[TpaBmiia nmoucka U aHanu3a OMOIKOJIOTHYECKON WH(MOPMAIIUU U3 PA3IUYHBIX HCTOYHHUKOB.
CamocrosiTejibHasi paboTa 2,3
Keiicbl Ha aHanu3 nHGOpMAIMU O HAYYHBIX TOCTHKEHUSAX B 00JIACTH T€HETUYECKON 15
WHXCHEPUU,KIECTOYHOW WH)XKCHEPUH, TPOMBIIIIJICHHBIX OMOTEXHOJIOTHH. 3ammTa Kelica.
Pa3BuTHe 1 HampaBIeHUS MPOMBIIIIEHHOW OMOTEXHOJIOTHH, €€ MPUMEHEHHUE B KU3HU YeTIOBEKa, TOUCK U 7
aHaIn3 MHPOPMAITUH U3 PA3INIHBIX UICTOYHUKOB
JAudpepeHunpoBaHHbIN 3a4€T 2
BCET'O 78
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5. MaTepnajbHO-TeXHHYeCKOe H y4eOHO-MeToAnYecKoe odecreyeHne

6.1. TpeboBaHUsI K MUHUMAJBLHOMY MAaTEPHAJIbLHO-TEXHHYECKOMY U Y4eOHO-MeTOAHYeCKOMY
o0ecreYeHNI0 YCJIOBHI peajn3allid MPOrpaMMbl JAUCHHUIUIMHBI TPEANOJaraeT Haaudue
y4eOHBIX KaOUHeTa OMOJIOTHH, B KOTOPOM MMEETCSI BO3MOXXHOCTh 00€CIIeUYnTh CBOOOHBIN TOCTYII
B lHTEpHET BO BpeMs yueOHOT0 3aHATHUS U B IEPUO]] BHEYIEOHOH 1eATENbHOCTH 00YyJatOLIIXCs.

B cocTaB kabuHeToB OHOIOTHH BXOAAT J1a00paTopuu ¢ TaOOPaHTCKOW KOMHATOM.

ITomemienuss kaOMHETOB (U3UKU, XUMUU U OMOJIOTHM JOJKHBI YAOBJIETBOPATh TPeOOBAHUAM
CanunrapHo-anuemuonorndeckux npaswi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITh
OCHAILIEHbl THUIIOBBIM O0OpPYIOBaHMEM, YKAa3aHHbIM B HACTOALIMX TPeOOBaHUSAX, B TOM 4YHCIE
CIELUANIN3UPOBAHHON y4eOHOM MeOenbl0 M CpeACTBaMH OOYYEHHs, JOCTaTOYHBIMHU  JUIS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO IIOATOTOBKU O0YYarOIUXCS.

B kabunerax mmeeTcss MyJIbTUMEIUITHOE 00OpYyAOBaHUE, MOCPEICTBOM KOTOPOTO YYACTHUKH
00pa3oBaTEeNBPHOTO MpOIecca MOTYT MPOCMATpUBaTh BHU3yalIbHYI0 HH(pOpMAIuio 1o (u3MKe,
CO3/1aBaTh MPE3EHTAINH, BUICOMAaTEePHAIIbI U T.11.

B cocraB y4eOHO-METOAMYECKOTO M MAaTEPUATbHO-TEXHUYECKOTO OOECIIEYEeHHUs] MPOTPaAMMBI
y4eOHOU TUCIUILTUHBI «bHOOTHS BXOISAT:

e MHOTO()YHKIIMOHAIbHBIA KOMILIEKC ITPETIO1aBaTelIs;

** HarJIAHBIE TOCOOMS (KOMILIEKTHI Y4€OHBIX TaOIUIL, MJIAKATOB, IOPTPETHl BBIIAIOLIUXCS
YUYEHBIX B 00J1aCTH €CTECTBO3HAHUS U T.I1.);

¢ UH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEJICTBA;

** JKPAHHO-3BYKOBBIE TIOCOOUS;

s KOMIUIEKT AJIEKTPOCHAOKEHHSI KAOUHETOB;

** TEXHUYECKHE CPEICTBA OOYUEHNUS;

s JIEMOHCTPAIIMOHHOE 000pya0BaHME (00IIEeT0 HAa3HAYEHUS i TeMaTHYeCKHe HaOOoPhI);

s jabopaTopHOe 00opyaoBaHuUE (OOIIET0 HA3HAYCHUS M TEMAaTHYECKHUE HAOOPhI, B TOM YUCTIE IS
MOCTaHOBKU JIEMOHCTPAIIMOHHOTO U YYEHUYECKOTO SKCIIEPUMEHTA, PEaKTHUBbI);

*s CTATHUYECKHE, JIWHAMHYECKHE, JIEMOHCTPAIlMOHHBIE W pa3gaTOYHbIe MOJIENH, BKIIOYas
HATypaJIbHbIE OOBEKTHI;

*s BCIIOMOTATEIIEHOE 000PY/IOBAHUE;

e KOMIUIEKT TEXHHUYECKOH JOKYMEHTAlluH, B TOM YHCIIe TTaclopTa Ha cpe/lcTBa OOydeHus,
WHCTPYKIIMH 110 MX MCIIOJIb30BAHHIO U TEXHUKE 0€3011acHOCTH;

s OUONMMOTEUHBIN QOHS.

B OubGmuorteunbiii ¢GoHI BXOAAT Y4e€OHHKH, y4yeOHO-MeToauueckue KomruiekTl (YMK),
o0ecreunBamIIUe OCBOCHUE YUeOHOW AUCHUIUIMHBI «bBHONOTHS», PEKOMEHIOBAaHHBIC WIIU
JOMYIICHHbIE JUIS HCIONB30BaHUS B TNPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3aINsX,
peanu3yommx o0pa3oBaTelbHYI0 HpPOrpaMMy CpeaHero ooOmiero o0pa3oBaHHs B Ipenenax
ocsoerust OITOIT CITO na 6a3e ocHOBHOTO 0011IeTO 00pa30BaHMS.

bubmmoteunsrii GoHI comepKUT PHU3HUECKUE YHIMKIIONENH, aTackl, CIIOBapH, CIPaBOYHUKA
no ¢Quszuke, XUMUHU, OWUONOTHUU, HAYYHYI0O U HAYYHO-TIOMYJISPHYIO JIUTEPATypy €CTECTBEHHO-
HAYYHOTO COJICPIKaHUS.
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B mporecce ocBoeHUs MporpaMMbl Y4eOHOH JMCHUIUIMHBI CTYACHTHI JIOJDKHBI HMMETh
BO3MOKHOCTh JIOCTYIA K 3JEKTPOHHBIM y4eOHBIM MaTepHajaM IO €CTECTBO3HAHMIO, BKIIIOYAs
¢u3uKy, XUMHIO, OHOJIOTHIO, HMEIOIIMMCS B CBOOOJHOM JocTyne B ceTu VHTepHer
(37EKTPOHHBIM KHUIaM, IPAaKTUKyMaM, TectaM, matepuanam EI'D u ap.).

6.2UndopmannonHoe odecnevyeHne 00yuyeHust

QOcHoBHAas JuTEpPaTYpPa
IMaceununk B.B., Kamenckmnii A.A., Pyonos A.M. u apyrue/ ITox pen.Ilaceunuka B.B.

buonorus 10 kmacc, 11 «wimacc. AO «M3pgarensctBo «IlpocBemenue» )— URL:
https://www.book.ru. — Pe;kum moctyma: mo moammcke.

ﬂ OIOJHHUTEJIbHASA JIUTEpATYPA

Kamenckuii A. A. buonorus. O6mas 6uonorus. 10-11 kmaccsl : yueOnuk /A. A. KameHCkui,
E. A. Kpukcynos, B. B. Ilaceunuk. — 6-¢ u3n., crep. — Mocksa : [poda, 2018. — 368 c.: w1, —
(Cpennee npodeccuonanbHoe oOpazoBanue). — 50 3k3.

MamonToB C. I'. O6mas 6uonorus : yaeonuk / C. I'. MamonTos, B. b. 3axapoB. — Mocksa :
KuoPyc, 2023. — 323 c. — (Cpennee mnpodeccuonanbHoe ooOpasoanue). — URL:
https://www.book.ru. — Pesxum gocTyma: mo moamucke.

Mycragun A.I'. buonorus : yueOnuk / A.I'. Mycrapun, B.b. 3axapos. — Mocksa : KnoPyc,
2022. — 423 c. — (Cpennee npodeccuonanpuoe oopazosanue).— URL: https://www.book.ru. —
Pexxum noctyma: 1o noanucke.

KonecuukoB C. . O6mas 6uonorust : yaeoHoe nocoome / C. M. KonecunkoB. — Mocksa :
KuaoPyc, 2023. — 287 c. — (Cpemnee mnpodeccuonanbHoe obpasoanme). — URL:
https://www.book.ru. — Peskum moctyma: mo moamucke.

Epemuenko O. 3. buonorust : yuenne o Owuochepe: yueOHoe mocodbue mns CIIO/
0. 3. Epemuenko. — 3-e m3ja., mepepad. u jgon. — Mocksa : UznarensctBo FOpaiit, 2023. —
236 c. — (Ilpodeccuonanproe obpasoBanue). — URL: https://urait.ru. — Pexxum nocryma: mo
TIOJIITHCKE.

6. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEFHOM JEATEJBHOCTH
KoHTpo:b 1 o11eHKa pe3ynbTaToB OCBOEHUS y4EOHON AMCIUITIIMHBI OCYILIECTBISETCS
MIPEIOIAaBATENEM B IIPOLECCE MPOBEACHUS PAKTUYECKUX 3aHATUN, TECTUPOBAHUS, & TAKXKE
BBITITOJIHEHU L O6y‘IaIOHII/IMI/IC$I WHAUBHUAYAJIbHBIX 3a)1aH1/1171 u HpOMG)I(}ITO‘-IHOﬁ aTTeCTaHPlefl.
MeTo 16l KOHTPOJIS HANIPaBJIEHbI Ha MTPOBEPKY 00yUYaAIOITUXCS:

v/ — BBINOJIHATH YCIIOBUS 37[aHKs HA TBOPYECKOM YPOBHE C MPEJICTABIEHHEM COOCTBEHHOM
MO3ULUY;

v — JlenaTh 0OCO3HAHHBIN BBHIOOP CIIOCOOOB JICHCTBHI N3 paHee H3BECTHBIX;

v\ —OCYLIECTBIATH KOPPEKLUIO (MCIPABIEHHUE) CAETaHHbIX OIMMOOK Ha HOBOM YPOBHE
NpeIaraeMbIX 3aJIaHU;

v —paboTaTh B rPyIIE U MPEACTABIATH KaK CBOIO, TAK M IO3UIIUIO TPYIIIIbI
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Conep:xkanu

XapakTepucTHKA OCHOBHBIX BH/JIOB [eSiTeJbHOCTH CTY/JAEHTOB(HA

KonTpoas u

o0y4eHus YPOBHe Y4eOHBIX AeiicTBHIi) OLICHKA
pe3yJbTart
OB
Paznen 1 - c()OPMHUPOBAHHOCTb 3HAHUH O MECTE U POJIU OMOJIOTHH B
KireTka- CHCTEME Hay4yHOTO 3HAHUsI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH B dopme:
CTpyKTypHO- | COBPEMEHHOM €CTECTBCHHOHAYTHOH KApTHHBI MUPA H HAYTHOTO - YCTHOTO
byHKIHOHAT %/II/IpOBOBSPCHI/I}I; O BKJIAZI€ POCCHHCKHX 1 3apyOCIKHBIX YIEHBIX- - IPaKTHYECKHX
MOJIOTOB B pa3BUTHE OHONOTHH; (PYHKIMOHAIBHON rPaMOTHOCTH 60T:
bHaS CIMHUNA | yejroBeKa I PELICHUS )KU3HEHHBIX 3a/1a4; pabot;
’KUBOI'O - YMEHME PACKPBIBATH COAEPKAHNE OMOIOTMYECKMX TEPMUHOB 1 | - 1CCTHPO
Pasnen 2 MOHSATHI: )KU3Hb, KJICTKA, OPraHu3M; MeTabom3M (0OMEH BEIIECTBU BaHHA IIO
Crpoenue n | mpeBpallieHHE SHEPTHH), TOMEOCTa3 (CaMOPETYIISIHsI), YPOBHEBAsI TEMaMm,
byHKIUHA OpraHu3aIus JKUBBIX CUCTEM, CAMOBOCITPOU3BEACHUE - 1ab0paTOpH
opranuzMa | (PEHPOMYKIHMS), HACIEACTBEHHOCTh, H3MEHUYMBOCTD, POCT M pa3BUTHE, | bIX paboT
reHOo(OH T, YBOJIFOIHUS, ABMKYITHE CHIIBI ((PaKkToOphI) Py0esxHbIii
Pasnen 3 SBOJIIOIHH, TPUCTIOCOOJICHHOCTH OPraHU3MOB, BUI000pa3oBaHue, KOHTPOJIb B
Teopust IKOJIOTMYECKUE (PaKTOPbI, IKOCUCTEMA, IIPOIYLIEHThI, KOHCYMEHTHI, dopme:
sporonuy | PSAYLCHTBI, LCMH MHTaHHs, 9KOIOTHYeCKas MIpaMuia, - KOHTPOJIGH
OouoreorneHo3, buochepa; BIX PaBOTTIO
Passen 4 - yMEHHE U3JIaraTh OMOJIOTUYECKUE TeOpUH (KIETOYHAs, } pasenam
XPOMOCOMHAsI, MyTallHOHHAs, LIEHTPaJIbHAs 10T'Ma MOJIEKYJIIPHOM
OKONOTUA | Guonorun, spomonyonHas Teopus U. JlapsrHa, CHHTETHYECKAS AveHin
TEOpusl IBOJIIOLINN), 3aKOHBI U 3akoHOMepHOocTH (I'. Mennens, T. S
Moprana, H. U. BaBuiosa) u yueHnus (o ieHTpax MHOrooopasus u TIpOMEK
Paznen 5 IIPOUCXO0KICHMS KyJIbTypHBIX pactenui H. 1. BaBuiosa, YTOUHBI
buonorus B | 3apoasimeBoro cxojnctsa K. M. bapa, uepenoBanus riiaBHbIX X
KU3HH HanpasleHUi u myTeii somonun A. H. CeBeprioBa, yueHUs 0 muddepenu
o6uocdepe B. U. BepHazickoro), onpenensts TpaHULBI UX POBaHHBIX
IPUMEHUMOCTH K KUBBIM CHCTEMAM; 3a4€TOB
- yMEHUE BIIAI€Th METOJIaMH HayYHOI'O IIO3HAHUS B OMOJIOTHU: W ToroBuIii
HaOJI0IeHNE U ONHUCAHKE KHUBBIX CUCTEM, ITPOLIECCOB U SIBIICHUIA; KOHTPOJIb B
OpraHM3aIys 1 MpoBeieHue OMOIOrHYECKOro 3KCIEPUMEHTA, bopwme
BBI/IBJKEHUE TUIIOTE3bI; BBIIBICHUE 3aBUCUMOCTH MEXKIY maddepentm
UCCJIETyEMbIMHU BETMYMHAMHU, O0OBSICHEHHE MTOJTYYE€HHBIX
Pe3yabTaTOB, UCIIOJb30BAHHBIX HAYYHBIX MIOHATHI, TEOPHUI U POBAHHOTO
3aKOHOB; YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHMH TIOJTy4€HHBIX sadera.
pe3yIIbTaTOB, Onenxa:
- YMEHUE BBIIEIATH CYLIECTBEHHbIE IPU3HAKU BUPYCOB,
KJIETOK IIPOKAPUOT U DYKapHUOT; OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX PC3yIbTaTHBH
OpPraHU3MOB; OCOOEHHOCTHU MPOLIECCOB: 0OMEHA BELIECTB U ocTH paboThI
IIPEBpAIEHHs] SHEPTUU B KJIETKE, (POTOCHHTE3A, INTACTHYECKOTO U o0yyJaroIero
HHEPreTHYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, MeN03a, cAnpHU
OILTIOIOTBOPEHUS, PA3MHOKEHUSI, UHIUBUIYaIbHOIO PAa3BUTHS BBITIOJIHEHUH
opranu3ma (OHTOTEHE3); 3aaHMi HA
- YMEHHME BBIACIATh CYLIECTBEHHBIE INPU3HAKK CTPOEHUS yueOHBIX
OMOJIOTHYECKUX OOBEKTOB: BUAOB, MOMYNIALUN, MPOIYLIEHTOB, SAHSITHSIX

KOHCYMEHTOB, PEIYIIEHTOB, OMOT€OIIEHO30B U SKOCHUCTEM;
0COOEHHOCTH MPOIECCOB: HACIEICTBEHHOM N3MEHINBOCTH,
€CTECTBEHHOT0 0TOOpa, BUI000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPTaHWU3MOB, JIEUCTBHS SKOJOTHUECKUX (PAKTOPOB HA OPTaHU3MEI,
MepEeHOca BEUIECTB M MOTOKA SHEPTUHU B SKOCUCTEMAX,
AHTPOINOT€HHBIX M3MEHEHU B DKOCUCTEMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U OMOre€0XMMHUYECKUX IIUKIIOB B Onocdepe;
- yMEHHE MTPUMEHSITh MOJIyYeHHbIE 3HAHUS TSI O0BSICHEHUS
OMOJIOTMYECKUX MPOIIECCOB M SIBJICHUH, JIJIST TPUHSITHUS
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IIPAaKTUYECKUX PEILICHU B IOBCEIHEBHON KU3HHU C LIEJIbIO
o0ecrieueHus

0€30I1aCHOCTH CBOETO 3/J0POBbS U 37J0POBbsl OKPYKAIOIIHUX
JH0JIeH, COOMI0AEHHSI HOPM I'PaMOTHOTI'O TIOBEJICHUS B OKPY KaIOLIEH
HIPUPOIHON cpelie; TOHUMaHUe He0OXO0AUMOCTH HCII0JIb30BaHMS
JOCTH>KEHUI COBPEMEHHOM OMOI0Tny 1 OMOTEXHOIOTUI 171
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

- YMEHHE pEIIaTh MIEMEHTAapHbIE TEHETUYECKHE 3a1a41 Ha
MOHO- ¥ JUTMOPUIHOE CKPELIMBAHUE, CLIEIUIEHHOE HACIEJOBAHUE;
COCTaBJISATh CXEMbl MOHOTUOPUTHOTO CKPELIUBAHMS [
IIPEACKa3aHMs HACJIEJOBAaHUS IIPU3HAKOB Y OPIraHU3MOB;

- YMEHHUE pelIaTh 3JeMEeHTapHble ONOJIOTHYecKUe 3a/1a4H,
COCTaBJIIATh CXEMBI IIEPEHOCA BEILECTB U DHEPTHH B DIKOCUCTEMAX
(uenu nuTaHUs);

- YMEHUE BBIIOIHSITH J1a00pPaTOpHBIC M MPAKTHYECKUE PaldoThI,

co0uro1aTh MpaBuiIa MpH padoTe ¢ y4eOHBIM M JTaO0paTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHYECKH OLEHMBATh W  HHTEPIPETHPOBATH
uHpOpMaHMI0  OMOJOTUYECKOTO  COACP)KaHUS,  BKIIOYAIOIIYIO
NICEBJJOHAYYHBIC 3HAHHS M3 Pa3IM4YHbIX UCTOUHHKOB (CMMU, HaydHO-
MONYJIIPHBIE MaTePUAIIbl); STUUECKHUE ACTIEKThl COBPEMEHHBIX

UCCIeOBaHUH B OHOJNOTMHM, MEAWIMHE, OWOTEXHOJOIUU;
paccMaTpuBaTh INI00ATBHBIE SKOJIOTHYECKHE TPOOIEMBI

COBpEMEHHOCTH, (OpMHpOBaTH 1O OTHONICHUIO K HUM
COOCTBEHHYIO MO3HLIHIO;

- YMCHUC CO3adaBaTb coOCTBEHHBIE ITHMCHMEHHBIE U YCTHBIC

coo0b1eHus1, 060011ast OMOIOTUYECKYIO HHPOPMAIUIO U3
- HCCKOJIBKNX UCTOYHHKOB, FpaMOTHO HCIIOJIB30BATh
MOHATUHHBIA anmapaTt OnoIOTHN
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