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1.1 O6snacTh npuMeHeHHs1 pado4eil NPOrpaMMbl Y4eOHOM JHCIUIITTHHBI

PaGouas mporpaMma  00pa3oBaTeIbHOU yaeOHOU JUCIIUTUTAHBI Oov].14
«ECTECTBO3HAHME» mnpennazHadeHa ajisi peaqu3aliii OCHOBHOU MPo(decCuoHaTbHOM
obpazoBatenbHoil mporpammbl CIIO Ha 06a3ze OCHOBHOTO 0O0mero oOpa3oBaHHS C
OJTHOBPEMEHHBIM TOJy4YeHHEM CpeaHero oomiero oopasoBanus. [Iporpamma paspaboTana

Ha ocHoBe TpeboBanuii PI'OC cpemnero obmero oOpa3oBaHUs, MPEIBIBISEMBIX K
CTPYKType, COJIEpKaHHIO M pe3yJabTaTaM OCBOCHHUS YYEOHOH JHCUIUIUIMHBI B
COOTBETCTBMH ¢ PekoMeHmamusiMu 10 OpraHU3alMy TOIYYeHHsS CpPEIHEro OO0IIero
oOpa3oBaHusi B TMpenenax OCBOCHHA OOpa3oBaTEIbHBIX MPOrpaMM  CPEIHETrO
npodeccuoHaNIbHOr0 00pa3oBaHUs HAa 0a3e OCHOBHOTO OOIIEro OOpa30BaHUS C y4E€TOM
TpeboBaHUM (dbenepanbHBIX  TOCYIApPCTBEHHBIX O00pa30BaTENbHBIX CTAHIAPTOB U
noJydaemMoit mpodeccun uiv CrenuarbHOCTH CPEIHETO MPOPECCHOHATBHOTO 00pa3oBaHus
(mucemo JlemapraMeHTa TrOCYAApCTBEHHOM MOJIMTHUKUA B cepe MOArOTOBKH paboumx
kagpoB u JIIO Munob6pHayku Poccun ot 17.03.2015 Ne 06-259, tpeboBanmii PI'OC
cpenHero mpodeccuoHaabHOro ooOpasoBanus ( muchbMO JlemaprameHTa rocynapcTBEHHON
MOJIUTUKUA B cepe moarotoBku padounx kaapoB u JIIO MunoOpnayku Poccumn ot
17.03.2015 Ne 06-259).(o6pa3oBaTenbHass HporpaMMa CpeaHero (IOJHOro) oOIIero
o0pazoBaHus MpeAHa3HayeHa Ui cpeaHero mpodeccHoHambHOTO  00pa3oBaHUSA
cnenuanbHOCTH © 38.02.01 Dxonomuxa u Oyxeanmepckuil yuem (N0 ompacisam).

Hannast nmporpamma anantupoBaHa mis jun ¢ OB3 u unBanupgoB. Pabouas mporpamma
pazpaboTaHa ¢ yderoM TpeOoBaHUN MPOPECCHOHATHHOTO CTaHIapTa W B COOTBETCTBHH C
0COOEHHOCTSIMH 00pa30oBaTelbHBIX NOTpeOHOCTeW wWHBaMmoB u Jjuiy OB3 ¢ ydyetom
BO3MOXHOCTEH HX MCUXO(U3UUECKOTO Pa3BUTHA M HUX BO3MOXKHOCTAMU M METOJIUYECKHUMU
pPEKOMEHAALUAMHU 0 pa3paboTKe M peau3alni aJanTHPOBAHHBIX 00pa30BaTEIbHBIX MPOrpaMM
cpenHero mnpodeccuoHanbHOTO 00pa3oBaHUS — YTBEpKAEHHBbIE IUpeKTOopoM JlemaprameHTa
roCyJIapCTBEHHOU MOJUTUKH B chepe moarotoBku padbouunx kaapos u JJHO Hayku Poccum ot 20
ampens 2015t. Ne06-830.

1.2. MecTO AUCHMILUIMHBI B CTPYKTYpe OCHOBHOI npodeccuoHaJbHO 00pa3oBaTebHOMI

nmporpamMmme: yqe6Haﬂ JUCHUIIIIMHA «EcTecTBO3HaHHME» OTHOCUTCA K O6H.[€O6pa3OBaTeJ'IBHOMy

LIUKIY COIMATBHO-IKOHOMUYECKOTO IPOQIIIA .

1.3 leau u 3agayu y4yeOHOW JUCHUILVIMHBI- TPeOOBAHMSI K Pe3yJbTaTaM OCBOEHMS
AUCHUILINHBI:

Coz[epxcaHI/Ie IIporpaMmbl «EcTtecTBO3HaHUE» HalpaBJICHO Ha JOCTHXKCHHUC CIICAYIOIINX ue.ﬂeﬁ:
-OcBoeHME 3HAHUH O COBpeMeHHOﬁ eCTeCTBeHHO'Hay‘lHOﬁ KapTHHC MHpAa U MCTOJAaX KAapTHHC
MHUpa MU MCTOHAaX CCTCCTBCHHBIX HAYK; 3HAKOMCTBO C Hanboiee BaKHBIMHU naCiAMH U
JOCTHIKCHUAMM CCTCCTBO3HAHHA, OKa3aBIIMMH  OIIPCACIIAOIICC BJIIMAHUC HaA  Pa3BUTUC
TCXHUKHU H TCXHOHOFHﬁ;

- OBJIAICHUC YMCHUSAMH [NPUMCHATH TIOJIYYCHHBIC 3HAHUA  JIA OOBSICHEHHUSI  SIBJICHHH
OKpyXKaromero Mupa, BOCIIPUATHUA I/IH(l)OpMaI_II/II/I €CTCCTBCHHOHAYYHOTO H HpO(l)eCCI/IOHaJ'H)HO
3HAYUMOTO COJACPpIKaHUA; pa3BUTHC HWHTCJICKTYAJIbHBIX, TBOPYCCKHUX CIocoOHOCTEH |
KPUTHYCCKOI'O MBIINIJICHUA B XOAC IMTPOBCACHU A HpOCTCfIH.IHX HCCHCHOB&HHﬁ, aHaJin3a HBJ'IeHPIﬁ,
BOCIIPpUATHUA W HUHTCPIIPETALIUN eCTeCTBeHHOHaquOﬁ HH(bOpMaHHH;

- BOCIIMTAHHC y6e)KI[eHHOCTI/I B BO3MOXHOCTHU ITO3HaHUA 3aKOHHOH IIPpUPO bl n
HUCIIOJIb30BaHUA JOCTHKEHUI C€CTCCTBCHHBIX HAayK JJIA Pa3sBUTUA OUBUIIX3allUU U
TIOBBIIICHUSA Ka4CCTBA ) KU3HH,

- INPUMCHCHUC CCTCCTBCHHOHAYUYHBIX 3HaHUH B HpO(I)CCCI/IOHaJ'IBHOI\/'I ACATCIIBHOCTH H
MOBCEIHEBHON JKM3HU JJIA obecrieueHnsT 0OE30MaCHOCTH KUBHCACATCIIBHOCTU, TI'PAMOTHOTO
HCIIOJIb30BAHN COBPEMCHHBIX TCXHOHOFHﬁ; OXpaHbl 3J0pPOBbA, Opr)KaIOH_Ieﬁ Cpcabl.



OcBoenue cojaepkanus y4eOHOU MUCIUTUIHHBI «ECTecTBO3HAHME» 00ECIICUMBACT TOCTHIKEHHE
CTYJIEHTaMH CIEAYIOIIHUX PE3YJILTATOB:
JIMYHOCTHBIX !

- YCTOWYMBBIN HHTEPEC K UCTOPUU U JIOCTIIKEHUSM B 00J1aCTH €CTECTBEHHBIX HAYK,

YyBCTBO TOPJAOCTHU 32 POCCUICKHE €CTECTBECHHBIC HAYKH;

- TOTOBHOCTh K TIPOJODKCHUIO OOpa30BaHMs, IOBBINICHUIO KBaTU(PUKAIMH B H30paHHON
podecCHOHAEHOM JIEATEIBHOCTH C UCIIOJIb30BAHNEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

- OOBEKTHMBHOE OCO3HAHHE 3HAYMMOCTH KOMIICTCHIIMA B OOJIACTH €CTECTBEHHBIX HAYyK IS
YelloBeKa W OOIIecTBa, YMCHHE HCIOJIb30BaTh TEXHOJIOTHUECKUE JOCTIDKCHHS B 001acTh
($bu3uKH, XUMUU, OUOJOTHHU JJIsi TOBBIIMICHUS COOCTBEHHOTO WHTEJUICKTYaJbHOTO Pa3BUTHS B
BBIOpaHHOM MpodeccnoHaIbHOM e TeNbHOCTH;

- YMEHHUE MPOaHATU3UPOBATh TEXHOTCHHBIC TIOCIEACTBUS JIsi OKPYXKAIOIIEH cpeabl, OBITOBOM U
MIPOU3BOJICTBEHHOM JCSITEIHBHOCTU YEIOBEKA,;

- TOTOBHOCTh CaMOCTOSITENIbHO J0OBIBaTH HOBBIE ISl C€0si €CTECTBEHHOHAYYHBIC 3HAHHS C
WCTIOJIb30BAHUEM JIJISl ATOTO JIOCTYITHBIX HCTOYHUKOB MH(MOPMAIIHH;

- YMEHHUE YIPABJIATh CBOCH MO3HABATEIBHOMN NEATEIHLHOCTHIO, MPOBOJAUTH CAMOOIIEHKY YPOBHS
COOCTBEHHOTO UHTEIUIEKTYAIbHOTO Pa3BUTHS,

- yYMEHHE BBICTpAaWBaTh KOHCTPYKTUBHBIC B3aUMOOTHOIIIEHUSI B KOMAaHJIE MO PEIICHUIO OOIIHNX
3a7a49 B 00JIaCTH €CTSCTBO3HAHMS,;

MeTanpeaMeTHBbIX :

- OBJAJCHUE YMCHHUSMHU W HaBBIKAMHU Pa3IMYHBIX BHUIOB IMO3HABATEIHHOW JCSATCIBHOCTH IS
M3Y4YEHUS Pa3HBIX CTOPOH OKPYKAIOIIETO €CTECTBEHHOTO MUPA;

- NPUMEHEHHE OCHOBHBIX METOJIOB IMO3HaHWs (HAOMIOEHUS, HAYYHOTO JKCIEPUMEHTA) IS
M3Y4YEHUS DPA3IUYHBIX CTOPOH €CTECTBEHHOHAYYHOW KAapTHHBI MHUpPA, C KOTOPHIMH BO3HHUKAET
HEOO0XOUMOCTh CTAIKUBATHCS B IIPo(deccHoHaIbHOM cdepe;

- YMEHHE ONpenesaTh IeId M 3a7add  JACSITEIbHOCTH, BBIOMpaTh CpeacTBa Ui WX
JTOCTHOKCHHS Ha TIPAKTHKE;

- YMEHHE HCIIOJIb30BaTh Pa3UYHbIC MCTOYHHUKHU JUIS TOJYYCHHS C€CTECTBEHHO-

Hay49HOW MH(POPMAIIMU U OIIECHUBATDH €€ JOCTOBEPHOCTH JIJIsi JOCTHXKECHHS MIOCTABJICHHBIX LIEeJIeH 1
3a/1ay;

NnpeIMeTHBIX :

- cOPMHUPOBAHHOCTh MPEJACTABICHUNA O LEIOCTHOM COBPEMEHHOW €CTEeCTBEHHOHAYYHOM
KapTUHE MHUpa, MPUPOJE KaK €IWHOW IEeJOCTHOM CHCTEME, B3aMMOCBS3H YEJIOBEKa,
MPUPOJILI U 00IIeCcTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MacinTabax BceneHHoi;

- BJIQJICHHUE 3HAHUSAMH O HanOoJiee BaKHBIX OTKPBITUSIX U JOCTIKCHHIX B 00JIaCTH
€CTECTBO3HAHMS, MOBIUSABIIUX Ha BOJIOLMIO MPEACTABICHUI O MPUPOJIE, HA Pa3BUTHE TEXHUKU
M T€XHOJIOTHH;

- copMHpPOBAaHHOCT, YMEHHUS TPHUMEHSATH ECTECTBEHHOHAYYHBIC 3HAHUS NS OOBSICHEHHS
OKPYXaIOILIUX SIBJICHUH, COXpaHEHUs 310POBBA, obecrnieueHus 0e30macHOCTH
KU3HEAEATEIbHOCTH, OepekHOTo OTHOILIEHUS K pUpPOJIE, palMOHAIBHOTO
MIPUPO/IOTIOIE30BAHUS, & TAK)KE BBHITIOTHEHUS POJIM TPAMOTHOTO MOTPeOUTENS;

- cOPMUPOBAHHOCTh MPEJCTABICHUH O HAYYHOM METOJE IMO3HAHUS MPHUPOABI U CPEICTBAX
M3y4YeHUs1 MeraMupa, MakpoMupa U MHUKPOMHUpA; BIIaJICHUE NMPUEMaMU E€CTECTBEHHOHAYUHBIX
HaOII0/IEHUH, OMIBITOB, UCCIEAOBAHNN U OLIEHKH JJOCTOBEPHOCTHU MOTYYCHHBIX PE3yIbTaTOB;



- BJIaACHHUC MOHITHHHBIM anrnapartoM €CTCCTBCHHLIX HAYK, I[MO3BOJIAIONIUMM II03HABATHL MHUP,
Y4aCTBOBATbL B AUCKYCCUAX IO CCTCCTBCHHOHAYYHBIM BOIIpOCaM, HCIIOJIbB30BAThH PA3JIMYHBIC
HCTOYHHUKHU I/IH(l)OpMaLII/II/I JJIA IIOArOTOBKHU COOCTBEHHBIX pa60T, KPUTHYCCKH OTHOCHUTLBCA K
coobmenusm CMU, copepkamuM HaydHYIO WHGOPMAIHUIO;

- C(bOpMI/IpOBaHHOCTI) yMeHI/IfI MNOHUMAaThb 3HAYUMMOCTb CCTCCTBCHHOHAYYHOI'O 3HAHUA JIIs
KaX/IOTO YeJIOBeKa HE3aBUCHMO OT €ro Mpo(eCCHOHAIBHON NeSTETbHOCTH, Pa3IndaTh (PaKThl
" OLCHKH, CPAaBHUBATH OLICHOYHBLIC BLIBOAbLI, BUACTH UX CBA3bL C KPUTCPHUAMHU OLICHOK U CBA3b
KPUTEPHUEB C OIIPEACICHHON CUCTEMOM LIEHHOCTEM.

B pe3yiabTaTe 0CBOEHHS IMCUUILIUHBI 00yYAIOIIMIACSH T0JKEH YMETh:

NPUBOAUTH MPUMePHI IKCIIEPUMEHTOB M (WJIM) HaOIK0AeHUHii, 000CHOBBIBAIOIIMX: AaTOMHO-
MOJICKYJIIPHOE CTPOCHHE BEIIECTBA, CYIIECTBOBAHUE JJIEKTPOMATHUTHOTO TOJISI M B3aUMOCBS3b
AJIEKTPUYECKOTO M MAarHUTHOTO TIOJIM, BOJHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA CBETA,
HEOOPaTUMOCTh TETUIOBBIX MPOIECCOB, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPhI MOJIEKYI,
KJIETOYHOE CTpPOEHUE MKHUBBIX opranu3dmMoB, poiab JIHK kak HocuTens HaciaeacTBEHHOU
“H(pOpMAITH, SBOJIONUIO KUBOHW MPUPOIBI, TPEBPALECHUS YHEPTUNA U BEPOSTHOCTHBIM XapakTep
MPOIIECCOB B JKUBOW U HEKWBOW TMPHUPOJE, B3aUMOCBSI3h KOMIIOHEHTOB KOCHCTEMBI, BIHSHUE
JESITETFHOCTH YEJIOBEKa Ha IKOCHCTEMBI; MPUBOAUTH MPUMEPHI 3aBUCHMOCTH CBOMCTB BEIIECTB
OT UX CTPOEHUS; UCTIOJIB30BaTh CIIOCOOBI OYMCTKH BOJIBI B TIOBCETHEBHOM KU3HH; UCIIOIH30BaAThH
CrocoObl CMSATYEHHUs BOJIBI B TOBCEAHEBHOM >KM3HU, MPOBOJUTH PacyeThl MAacCOBOW JOJH
pPacTBOPEHHOTO BEIIECTBA B PACTBOpAxX.; OMPENEIATh COCTaB 3arpsA3HEHH aTMoc(epsl,
ONPEACIISITH BOJOPOIHBIN MOKAa3aTelb CPelbl pacTBOPA; OMPEACIISTh MUHEpAIbHBIC BEIIECTBA B
MPOAYKTaX MUTAHMUS.

O00bSICHATH NPHUKJIAJHOE 3HAYEHHE BaKHEHIIMX JOCTHKeHUI B 00/1aCTH eCTeCTBEHHBIX
HAyK JUIsl: pa3BUTHS SHEPreTUKH, TPAHCIOPTA M CPEICTB CBSI3HM, MOJYUYEHHUS CHUHTETHYECKUX
MaTepHaIOB C 3aJJaHHBIMU CBOWCTBAMH, CO3/aHUS OMOTEXHOJIOTHH, JCUCHUS HH(EKIIMOHHBIX
3a00s1eBaHUM, OXPaHbl OKPY)KAIOIIEH CPEIbI;

BbIIBUTaTh TUNOTe3bl W MNpeliararb NYTH HMX NPOBEPKH, [1ejJaTh BbIBOAbI HAa OCHOBE
IKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEJCTABICHHBIX B B/ Ipaduka, TaOJUIIbl WIIH TUarPaMMBbI;
paborath ¢ ecTeCTBeHHO-HAy4yHOii wH{popmamueii, conepxameiics B coobmenusx CMU,
HMHTEpPHET-pecypcax, HaydHO-NOIMYISIPHON JUTEparype: BIAJAETh METOJaMHU IOUCKA, BBIIACIATH
CMBICTIOBYIO OCHOBY U OIICHHMBATH J0CTOBEPHOCTH HH(POPMAIINH;

HCIO0JIb30BATh NPUOOPETEHHbIE 3HAHMS M YMEHHSI B NPAKTHYECKOH [JAeATEJbHOCTH H
IOBCEIHEeBHOM KU3HM I,

-0€301acHOro MCMOIB30BaHUS MAaTEPUATIOB U XMMUYECKUX BEIIECTB B OBITY;

-poUITAKTUKH MH(PEKIIMOHHBIX 3a00JIeBaHNN, HUKOTMHOBOM, AJIKOTOJBHOW M HApKOTHYECKOU
3aBHCHUMOCTEM;

-OCO3HAHHBIX JUYHBIX JACUCTBUI MO OXpaHE OKPYKAIOUIEH Cpeibl

B pe3ysbTaTe 0CBOCHUS IMCUMILIMHBI 00y4al0IIHIiCs 0JI7KEeH 3HATH/TIOHUMATh:

CMBICJI IOHSATHM:

-€CTECTBEHHO-HAYYHBIN METOJI MO3HAHUs, COCTAB BOJBI, MOJIOKEHHE KUCIOPOAa M BOAOPOJA B
[lepuoanueckoit cucTeMe AIEMEHTOB; OHSATUE PACTBOPHI, CBOMCTBA PACTBOPOB B 3aBUCUMOCTHU
OT arperaTHoro COCTOSIHMSI BEIIECTBA; IMOHSATUE MAaCCOBOM JOJM BEIIECTBA; CTPOEHUE
arMocdepbl; OCHOBHBIC HCTOYHHUKHU 3arps3HEHUs aTMOCQephl; MOHATHE BOJOPOIHBIN TIOKa3aTelhb
cpensl (pH); cTpoeHume OENKOBBIX MOJEKYN; POJIb YITIEBOJOB M JKHUPOB, KaK OCHOBHBIX

HUCTOYHHUKOB SHCPIrUuv B OPraHu3MC YCJIOBCKA, MOHATUC MUIICBLIX I[O6aBOK. COCTaB OpraHuisma
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YeJI0BeKa, MaKpO- U M MHKPOXJIEMEHTHI; MaKpOMOJIEKYIa, OEJI0K, KaTanu3aTop, GepMeHT, KIeTKa,
maddepennumanus  knerok, [HK, Bupyc, Oumonormueckas sBoionusi, OuopaszHooOpaswue,
OpraHu3sM, MOMYJISILIHNA, IKOCHCTeMa, Onocdepa, SHTPOIUS, CAMOOPTraHU3ALINS;

BKJIaJl BEJIHKHX YYeHbIX B (HOpPMHpPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHUHBI
MUpa;

B pe3yabraTe ocCBOeHHe MUCHUIUVIMHBI O0y4YalOIIMiiCsi [0JI2KeH OBJAeTh OOIMMU
KOMIETeHI[USIMH .

OK 01. Bribupars crioco0sl perieHus 3aaa4 npohecCHOHATBHON e TSIIEHOCTH TPUMEHUTEILHO
K pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisiTh NMOMCK, aHAJIN3 U HMHTEPIpETAN0 MHPOpMAIUH, HEOOXOIUMOU [yIs
BBITIOJIHEHUS 3a71a4 TPO(HEeCCUOHATIBHOM JeSITEIbHOCTH;

OK 03. IInanupoBaThb U pealn30BbIBaTh COOCTBEHHOE MNPO(ECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE;

OK 04. PabGoTarh B KOJJIEKTUBE W KOMaHJe, 3((EKTHBHO B3aUMOJICICTBOBATh C KOJIJIETraMH,
PYKOBOJICTBOM, KIIMEHTAMH;

OK 05. OcyniecTBisATh YCTHYHO M IMCBMEHHYI0O KOMMYHMKAIMIO Ha TOCYIapCTBEHHOM S3BIKE
Poccuiickoit @eneparuu ¢ yueTroM 0COOEHHOCTEH COLIMABHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IIposBisATh rpakJIaHCKO-MAaTPUOTHYECKYIO IO3MIMIO, JEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHHE HA OCHOBE TPAJAMIIMOHHBIX 00II€YeIOBEUECKUX [IEHHOCTEH;

OK 07. CopelicTBOBaTh COXpPAHEHUIO OKPYXAIOIIEH cpenibl, pecypcocOepexeHuto, 3pPeKTUBHO
JIEMCTBOBATh B YPE3BbIYANHBIX CUTYAIUAX;

OK 08. Hcnonbp3oBaTh cpenactBa (U3HUECKOW KYJIbTYPHl IJIsi COXPAaHCHHUS M YKPETUICHHS
3JI0pOBbsl B IIpoliecce MpOo(EeCCHOHATBHON NEeSATEIbHOCTH W MOAJEpPXKAHUA HEOOXOIUMMOIo
YPOBHsI (pU3HUECKON OATOTOBIEHHOCTH;

OK 09. Mcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJOTHU B MPOPECCHOHATBHON IEATETbHOCTH;

OK 10. Tlomp3oBaTbcss TPOQPECCHOHATIBHONW JTOKYMEHTAllMe Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX;

OK 11. Hcmonw3oBaTh  3HaHHMS 1O  (UHAHCOBOM  TPAMOTHOCTH,  IUIAHUPOBATH
IPEANPUHUMATENbCKYIO IEATEILHOCTh B IPOo(ecCHOHATIBbHOM cdepe.

B nmporpamme oOTBOAMTCS Ha TNPOBEIEHHE NPAKTUYECKUX, HKCIEPUMEHTAIbHBIX
uccienoBaTeNnbckux padotr. Ha nepBom 3aHATHM yueOHON TUCLMIIIIMHBI CTYAEHTBl 3HAKOMSTCSA
C PEKOMEHIYeMbIMH TEMaMH IPOEKTOB, MPOEKTHl MOTYT ObITh WHAMBUIYAJIbHBIMH WU
rpynnoBeIMU (10 3-X YeNOBEK) M pPEaIM3YIOTCS Ha 3aKIIOYUTEIBHOM 3aHATHH, 3allUTa
IIPOEKTOB MO’KET OBbITh M NPEACTaBICHA HA MPOMEXKYTOUHOU aTrectauuu. HMHOusuoyanvHwlil
npoexkm - ocobass (popma opraHuzauuu 0Opa30BATENBbHOM JEATENBHOCTH OOYyJaroUXcs
(yueOHOe wuccienoBaHME WM Y4eOHBIH NPOEKT, pa3BUTHE KPUTUYECKOIO M TBOPYECKOTO
MBILIUIEHUSI. MeToa NpPOEKTOB BCEra OPUEHTHPOBAH HA CAMOCTOSTENIBHYIO JI€ATEIbHOCTh
CTY/IEHTOB - UHAMBUAYAJIbHYIO, IAPHYIO, TPYIIIOBYIO, KOTOPYIO 00ydJaroliecs BbINOJIHSIIOT B
TE€YEHHUE OIPEAEIEHHOTO OTpe3Ka BpeMEHH. MeTo MPOEKTOB Beerna NpeArosaracT pelieHne
npobnem.  M3ydenuwe oO6meoOpa3oBaTenbHOM yueOHOM aucuumuinHbel  «EcTecTBO3HaHUE»
3aBeplIlaeTcs MoABEeJCHNEM UTOToB B (hopMme anuddhepeHInpoBaHHOTO 3auéTa.

Temb! pedepaToB (10KIAI0B), MHAMBUIYaTbHbBIX IPOEKTOB.

Martepusi, GopMbI €€ TBUKEHUS U CYIIIECTBOBAHHUSL.

IIepBbiit pycckuii akagemuk M.B. JIoMoHOCOB.

HckyceTBO M nipoliecc NO3HAHUS.

HayuHo-TexHuueckuii mporpecc u mpoodIeMbl SKOJIOTHH.
buoTexHosnorus u reHHass uHXeHepus — TexHoJioruu X XI Beka.
OxpaHa OKpyXaromieil Cpe/ibl OT XUMUYECKOTO 3arpsi3HEHUSI.
PacTtBOpEI BOKpYT Hac.

YVVVYVYYYVYY



Ycerpanenue KECTKOCTU BOABI HA IIPOMBIIUICHHBIX NPEAIPUATHAX.

Hcropust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOM XUMHUH.

YTrneBoibl ¥ UX pOJib B )KUBOM IIPUPOJIE.

JKupsbl Kak MPOAYKT MMUTAHUS U XUMUYECKOE ChIPBE.

CpencTBa rUrHeHbl HA OCHOBE KHCIJIOPOJICOIEPKALIUX OPraHUYECKUX COEAUHEHUN.
CuHTeTH4eCKHe MOIOLINE CPEACTBA: IOCTOMHCTBA U HEAOCTATKU.

Hedunur Oenka B NMUIIEBBIX NPOAYKTaX M €ro IPEOJOJICHHE B PaMKax II0OaIbHOMN
IIPOJOBOJILCTBEHHOM IIPOIPAMMBI.

» B.U BepHajckuii u ero yueHue o OMOCHIPbE.

» Hcropus u pa3BUTHE 3HAHHUU O KIIETKE.

» Okxpyxaromasi 4eloBeKa cpefa W e€ KOMIIOHEHTBI: pa3jMYHbIe B3TJISABI HA OJHY
npoOnemy.

[TormynmAnms kKak 3KoJIOrM4ecKas €AVHULA .

CoBpeMeHHbIE B3IJIs1Ibl Ha OMOJOTHYECKYIO IBOJIIOLIHIO.

CoBpeMeHHbIE B3IJISI/Ibl HA TPOUCXOXKICHUE YEJIOBEKa: CTOJIKHOBEHHE MHEHUH.
CoBpeMeHHbIE METObl NCCIIETOBAHMSI KIIETKH.

Cpenpl 0OuTaHUs OPraHU3MOB: IPUYUHA PAa3HOOOPA3USL.

Martepus, GopMbI ee IBUKEHHS U CYLIECTBOBAHUSL. *

HckyceTBO 1 po1iece no3HaHus.

» HaydHOo-TeXHWYeCKHH Tporpecc W TpoOJeMbl 5SKojJoruu. HaHoTeXHoNoTHsS  Kak
IIPUOPUTETHOE HAIIPABJIEHUE PA3BUTHS HAYKU U NTPOU3BOACTBA B Poccuiickoit deneparum.

YVVVVVYVYYV

YVVVVYVYYYV

1.4. PexomeHayemMoe KOJHYECTBO YaCOB HA OCBOCHHUE NMPOrpaMMbl IUCHUIINHbBI:

MaKCUMaJbHOUM y4eOHOM Harpy3ku - 72 daca
B TOM YHCJIE: 00s3aTeIbHON ayTMTOPHOM yueOHOM Harpy3ku - 72 yaca



2.1 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCITATLIAHBI

Bun yueOHo# padoThl O0bem yacoB
MaxkcumaJibHas yueOHasi Harpy3Ka (Bcero) 72
O6si3aTeibHAs ayIUTOPHAs yueOHast HArpy3Ka (Bcero) 66
KonTpoabHbie padoThl 2

Wrorosas arrecranus B hopme quddepeHIInPOBAHHOTO 3a4ETa




2.2. TeMaTu4eCKHH IJIaH U coaecpikaHue y'{eﬁnoifl JUCHHUILINHBI «EcTecTBO3HAHHEY.

O0nbe Ko
HaunmeHoBaHue Vposers | (opmupye
pasie:10B u Tem Conep:xanue yueOHOro MaTepuaJa, JadopaTtopHblie padoThl M NPAKTHYECKHE 3aAHATHS, CAMOCTOSITeJIbHAsI padoTa 00y4aomuxcst M OCBOGHIS | MBIX KOMII
qyacoB o
TCHIIUN
Pasznen 1. XUMMUSA 40
Heoprannueckasi xumust
XuMuyeckasi KapTUHAa MHUpa KaK COCTaBHAs YacTh €CTECTBEHHO-HAYYHOM KapTHUHBI Mupa. Pojib XuMUU B KU3HU OK.1, 2,
Tema 1. | coBpemeHHoro obmectBa. [IpumeHeHne JOCTHKEHUH COBPEMEHHON XUMHUH B TYMaHUTApHOU cdepe NesTeIbHOCTH 3.4.59.
OcHoBHbIE oOuiecTBa. XMMHUYECKOE COJEpKaHUE ydeOHON AMCUMILINHBI «EcTecTBO3HAaHUE) MPU OCBOECHUHU CHEIHabHOCTEN
MOHATHS n | CI1O counanbHO-3KOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Mpoduiieit mpopeccuoHanbHOro 00pa3oBaHusl. 2 2
3aKOHBI [Ipenmer xumun. BemectBo. Atom. Monekyna. XuMuueckuil aj1eMeHT U (opMbl ero cymectBoBanus. [Ipocteie u
XHMHH. CJI0’KHBIE BEILECTBA.
Tema 2. OK.1, 2,
{[epﬂoﬂ“"ecm‘ Otkpeitre Tlepuoaudeckoro 3akoHa. Ilepuoauueckas cucteMa XuMuueckux snemeHToB J[. M. MenpeneeBa kak 3459
Mo 3aKOH - M rhahuueckoe oToOpaskenue [leproguuecKoro 3akoHa.
;ﬁg;‘;ﬁimm% 3nauenue [lepuoanueckoro 3akoHa u Hepvnozmqecmﬁ cucteMbl xuMuueckux emeHToB Jl. . MenaeneeBa Juis 5 5
L. Pa3BUTHUS HAYKU U MOHUMAHUS XUMUYECKON KapTUHBI MUPA.
MenpeseeBa.
Crtpoenue
BelIeCTBA.
Tema 3. OK.1, 2,
Bona, Bona B mpupone, ObITy, TEXHUKE U Ha TPOU3BOACTBE. DU3MUECKUE U XUMUYECKHE CBOWCTBA BOJIBI. 2 2 3.459.
PacTBOpBL
Tema 4. OK.1, 2,
Xumuyeckune 3.45,9.
peaKnum. [TonsiTHe 0 XUMUYECKO peakuuu. TUmbl XUMUYECKUX peakiuii. Kiaccel HeopraHM4eckux coelIuHeHUM: (OKCHIBI, 2
Knaccuukan | KHCIOTHI, OCHOBAHHUS, COJIH.). 2 2
ust DneKkTponuTHIecKas Auccouuanus. XuMudeckue cBorcTBa coneit B ceere TO/I. 2
HEOPraHHYecK

HX COeTUHEHHH
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M UX CBOICTBA.

Metanabl. O0mme pu3nuecKre 1 XMMUIECKIE CBOWCTBA METAIIJIOB.
Hemeraunbl. O01mas xapakTepycTUKa IJIaBHBIX HOATPYIT HEMETAIIIIOB.

Tema S. | BaxHeiimme coeTMHEHNS METAIOB U HEMETAJIOB B IPUPOJIE U XO3SHUCTBEHHOU JIESITETHHOCTH YEIIOBEKA. 2
Meranael M | KonrponbHas paboTa o TeMaM: «Kiaccupukanys XAMUIECKHX peakiuii. MeTabl i HEMETaJLIbD». 2
HeMeTa/LIbL Jlemoncmpayuu: 2
lNopenne MerasmioB (IMHKA, jKene3a, MarHus) B KUCIOPOIE.
OPTAHUYECKAS XUMMUSI
Tema 6. OK.1, 2,
OcHoBHBIE OcCHOBHBIC NOHATHUS OPraHUYeCKOW XHMHMH H TEOPHs CTPOCHUS OPraHU4YecKHX coeauMHeHMi. [loHsTHE 3.4.59.
MOHATHS n3oMepun. Buapl uszomepuun: CTpykTypHas (yrJIepoJHOTO CKeJeTa, IOJIOKEHHs] KpaTHOM CBSI3M  WJIU
opranuyecko | QYHKIIMOHAIBHOM IPyMIbl), MpocTpaHCTBEeHHAs. MHOrooOpa3ue OpraHnyecKux COeIMHEHUH. 2
7| xuMuM. | Yriaesogopoabl. IlpenenbHbsle u HempeaenbHble yrieBoAoponabl. CTpoeHHE yYriaeBOJOPOAOB, XapaKTEpHbIE 2
YrieBoaopoa | XMMHUYECKHE CBOICTBa yrieBoAoponoB. [IperncraBuTenu yrieBoJOpOAOB: METaH, ATHJIEH, AalleTUJIEH, OEH30I. 2
bl " ux | [Ipumenenue yrieBogopooB B opranndeckom cunrese. Peakuus nonmumepuszanuu. Hedrtp, ra3, kaMeHHBIN yrojb
NPUPOAHBIE — NPUPOJHBIE UCTOYHHUKH YIJIEBOJIOPOJIOB.
HCTOYHUKH.
Tema 7. | Kucnoponconep:xkamue opranunveckue pemecrsBa. CrnupTbl, KapOOHOBBIE KHMCIOTBI M CJIOKHBIE 3(QUDBL KX OK.1, 2,
Kucsiopogocoy | CTPOCHHE W XapaKTepHbIE XUMHUYECKHE CBOWCTBA. llpencraBuTen KHCIOPOJCOACPXKAIINX OPraHMIECKUX 2 3.4.59.
epsKanue M | COCJMHEHUN: METWIOBBIM M S3TUJIOBBIM CHUPTHL, TJIMLEPUH, YKCYCHas KHUCIOTa. Mbula Kak COJIM BBICHIMX 2
azorocogep:ka | KapOOHOBBIX KUCIOT. JKUPBI KaK CIIOKHBIE dQUPHI. YTIIEBOIbBI: TIIIOK03a, KpaxMall, eJIIH0I03a. 2
mue A3oTcojep:Kalye OpraHuvecKue coeJuHeHHss. AMHUHBI, aMUHOKHUCIOTHI, Oenku. CTpoeHne u Ouosiornyeckas 2
OpraHuveckue | qhyukius OelKoB. XHUMHUYECKHE CBOMCTBa OenkoB. [eHeTHueckas CBSI3b MEXIy KIacCaMH OPraHHMYECKUX
COEMUHEHNS. coenuHeHui. [Toaumepsl. BricokoMoeKyIIpHbIE COMHEHHUS. 2
[Honumepsl.
Tema 8. | Xumusa ® opraHmsM 4YejioBeka. XHMHUYECKHE DJJEMEHTHl B OpraHusMe denoBeka. OpraHudeckue U OK.1, 2,
Xumust W | Heopranuueckue BemiecTBa. (OCHOBHBIE >KM3HEHHO HEOOXOAMMBIE COEAMHEHUs: OENKH, YIIeBOIbI, JKUPHI, 5 3.4.59.
“KM3Hb, BUTAMUHBI. YTJIEBOJIbl — TIJIaBHBIM UCTOYHUK SHEPTHH OpranusMa. Poiib ®UpOB B opranusme. XOJECTEPUH U €ro 5
XUMUSA U | pOJIb B 3I0POBbE YEIIOBEKA.
OpPraHM3M MuHepanbpHbIe BENIECTBA B MPOAYKTaX MUTaHUs, MUleBbie qoOaBku. COATaHCHPOBAHHOE NUTAHHUE.
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YeJI0BeKaA.
Xumus
OBITY.

B

Xumusi B ObITy. Bonma. KadectBo Boapl. Motomue u umctsnme cpenctsa. [IpaBuna OGe3omacHOl pabOTHI cO
CpeacTBaMu OBITOBOM XUMUHU.

KonTposbhas padora no pasgeiy : « XuMHUs»

Pazngen 2. BUOJIOT'USI. 30 ugacos.

Tema
HamnooJee
oomme

1.

npeacTraBJI€CHU

1 0 ’JKU3HH.

Kuas mpupoga Kak 00BEKT N3ydeHHs] OMoJIoTUur. MeTo bl NCCIIeI0BAHMS JKUBOU MPH -
poasl B Ouosiorun. OnpeeneHue xXu3Hu(c MpuBJIeYeHUEM MaTepraia U3 pa3aeinoB PU3NKu
Y XUMUH). YPOBHU OPraHu3aIiy KU3HU.

OK.1, 2,
3.4.5,9.

Tema
Kuerka.

Ucropust nzydenns kiaetkn. OCHOBHBIC MOJO0KEHUS KJIETOYHOUM Teopuu. KieTka —CTpyKTypHO-GyHKIIMOHATBHAS
(anemeHTapHas) eauHuna Ku3HU. CtpoeHue KieTku. [IpokaproThl U 3yKapruOThl — HU3IINE U BBICUINE KIETOYHbIE
opranu3mbl. OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepxHOCTHBIN ammapaT. CxemMaTH4HOE
ONMCaHHE >KHIKOCTHO-MO3aWYHONW MOJIeNH KIJIETOUHBIX MeMmOpad. l{uromyasma — BHYTpeHHsS cpena KIETKH,
opraHoufipl (opranemisl). Kierounoe sgpo. DyHKIUMS sapa: XpaHEHHE, BOCIPOW3BEIEHHWE M TMeperada
HACJIEICTBEHHON MH(QOpPMAINK, PETryIsalns XUMUUYECKOW aKTUBHOCTH KJIeTKU. CTpyKTypa U (QyHKIHHA XPOMOCOM.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBL. MarepranbHOE €IMHCTBO OKPY/KAIOIIET0 MUPA M XUMUYECKUN COCTAB )KUBBIX
OpraHu3MoB. buosornueckoe 3Ha4yeHUE XUMHUUYECKHUX 3JE€MEHTOB. Heopranmdeckne BeHIeCTBa B COCTABE KIIETKH.
Ponp BOZbI Kak pacTBOPUTENSI U OCHOBHOTO KOMIIOHEHTa BHYTPEHHEH cpelibl opraHn3mMoB. Heopranmueckue HOHBI.
VYrneBoasl u munuabl B kietke. CTpykTypa u Ouosorudeckue QyHKIUU OEIKOB. AMUHOKHCIOTHI — MOHOMEpHI
6enkoB. CTpoeHue

HYKJICOTHIOB W CTpykTypa mnonuHykiaeotuaaeix menedl JJHK u PHK, AT®. Bupycei u Oakrepuodarm.
Heknetounoe crpoeHue, XKU3HEHHBIH IUKI U €ro 3aBUCUMOCTb OT KJIETOYHBIX (GopM KH3HU. Bupycer —
BO30ynuTeNnn WH(MEKIMOHHBIX 3a0o0JieBaHU; TOHATHE 00 OHKOBUpycax. Bupyc uMMyHoneuIHTa YeloBeKa
(BUY). IIpodpunaxkruka BUU-undeknuu. KontpoapHas padora o teme : «KineTkay.

NN

OK.1, 2,
3.4.5,9.

Tema
Opranmnsm.

Opranusm — eauHoe 1enoe. MHoroo6pasue opraH1u3MoB.

OOMeH BelecTBOM M 3SHEprued ¢ OKpyKarolled cpeqoi Kak HeoOXOJIUMOE YCIOBHE CYIECTBOBAHHUS >KHUBBIX
cucteM. CrocoOHOCTh K CaMOBOCIPOM3BEICHUIO — OJHAa W3 OCHOBHBIX OCOOEHHOCTEH JKUBBIX OpPIaHU3MOB.
Jlenenue KJIETKM — OCHOBA pOCTa, Pa3BUTHUs U Pa3MHOXKEHUS OpraHu3MoB. becrnosoe pasmHoskenue. [lonosoit
IpoIeCC U MOJI0BOE pa3MHOXKeHHUe. OII0I0TBOPEHHUE, €ro OMOJOTHYECKOE 3HaYCHHUE.

[TonsiTue 06 MHAMBHUIYAIBHOM (OHTOTEHE3), SMOPHUOHATIBHOM (AMOPHOTEHE3) U MOCTIMOPHUOHAILHOM PA3BUTHH.
WuauBuyanbHOE pa3BUTHE YeJIOBEKa U €ro BO3MOXHbBIE HapyiieHus. OOIye npeacTaBiIeHus O HacaeICTBEHHOCTH
U U3MEHYMBOCTU. ['eHeTndecKas TEpMUHOJIOTUS M CHUMBOJIMKA. 3aKOHOMEPHOCTH HacnenoBaHus. HacnenoBanue

NN

OK.1, 2,
3.4.5,9.
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IPU3HAKOB y 4enoBeka. [losossie xpomocomsl. CLEIUIEHHOE ¢ T0JIOM HacliefoBaHue. HacnencTBenHsle 00Je3HU
YeJIoBeKa, UX NPUYHHBI U ipoduakTuka. CoBpeMEeHHbIE MPEACTABICHUS O TEHE U TEHOME.

I'eneTnueckue 3aKOHOMEPHOCTH M3MeHUYMBOCTH. Kiaccudukanms ¢GopM M3MEHYMBOCTH. BimsHue mMyrareHOB Ha
opranusM 4enoseka. IIpenmer, 3agaum U METOIBI CENEKUUU. | eHETHYECKHE 3aKOHOMEPHOCTU CEJIECKLIMH. Y YCHHE
H. W. BaBwioBa o 1eHTpax MHOrooOpaszusi W NPOMCXOXKJIEHUS KyJIbTYpPHBIX pacTeHUi. buortexHomnorus, ee
JOCTHKECHMS, IIEPCIIEKTUBBI Pa3BUTHS.

Tema 4. Buna.

DBOJIIOIIMOHHAS TEOPHS U €€ POJIb B GOPMHUPOBAHNH COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI Mupa. Bun, ero
kputepuu. [lomymsiuust Kak CTpyKTypHas e€IUHMIIA BUAAa U 3Boitonuu. CHUHTETHYecKas TEOpUs 3BOJIIOLMH.
JIBIKyIIME CUJIBI DBOJIIOIMM B COOTBETCTBUU C CHUHTeTHYecKOM Teopuer sBomtonuu (CTDI). Nenermyeckue
3aKOHOMEPHOCTH IBOJIFOIIMOHHOTO MPOIECCa.

Pesynbrarel sBomouuu. CoxpaHeHHe MHOTOOOpa3usi BUIOB KaK OCHOBAa YCTOMYMBOIO pPa3BUTHS Ouochepsl.
[IpuunHbl BeIMHpaHusi BUJOB. bruonornueckuit mporpecc u Ouosiorndeckuii perpecc. ['MMoTe3b MpOUCX0XKIEHUS
KU3HU. YCIOKHEHHE JKMBBIX OpPraHM3MOB Ha 3eMile B MPOLECCE DSBOJIIOIMUM. AHTPOIOIeHE3 M €ro
3aKOHOMEpHOCTU. Jloka3zarenbcTBa pOJCTBA YEIOBEKA C MIICKONMUTAKOIIUMU JKUBOTHBIMH. OKOJOTHYECKHE
(bakTOpBI AaHTPOTIOTE€HE3a: YCI0KHEHNE MOMYISIIUOHHON CTPYKTYphl BUAA, U3TOTOBJICHUE OPYIuil Tpy/a, Mepexoa
OT PACTUTEIBHOTO K CMEIIAHHOMY THUIy TUTaHUs, UCIIOJIb30BaHNe OTHA. 1[0sIBIE€HNE MBICIIUTENBHOMN AESITENIBHOCTH
U 4JeHopa3ienbHoi peun. [IporncxoxaeHne 4enoBedecKux pac.

KounTponbHas pabora.

NN

OK.1, 2,
3.4.5,9.

Tema 1
Jkocucrema.

[IpenMer u 3a7a4u SKOJOTUH: yUeHUE 00 IKOJIOTUYECKUX (PaKTOpax, ydeHHE O COOOIIeCTBaX OPraHU3MOB, YUCHHE
0 Ouocdepe. Dxonornyeckue GakToOpbl, 0OCOOEHHOCTH UX BO3JEHCTBUS. DKOJIOTHYECKAs XapaKTepPUCTHKA BUJA.
[Tonsitne 00 skonoruueckux cucremax. llemu nurtanus, Tpoduyeckue ypoBHU. bHOreoieHo3 Kak 3KocHcTeMa.
buonieno3 u OMOTON Kak KOMIOHEHTHI OuoreorneHos3a. buocdhepa — rnobanpHas sxocucrtema. Yuenune B. U.
Bepnaackoro o 6uocdepe. Ponb xuBbix opranu3moB B 6uochepe. bruomacca. buonoruyeckuit KpyroBopor (Ha
npuMepe KpyroBopota yriepoa). OCHOBHBIE HaIlpaBJICHUs BO3/ICHCTBUS UenoBeka Ha Ouocdepy. Tpanchopmarius
€CTECTBEHHBIX IKOJIOTHYECKUX crucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoIieHO30B).

N

OK.1, 2,
3.4.5,9.

JunddepennnpoBanHbIi 324ET

OK.1, 2,
3.4.5,9.

UTOIrO

72
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JUi1st XapaKTEepUCTUKU YPOBHS OCBOEHHSI y1eOHOTO MaTepHaa UCIIOJIb3YIOTCS CIEAYIONIe 0003HAYECHUS:

1. — o3HaKOMUTENBHBIH (y3HABAHUE paHEe U3YUYCHHBIX 0OBEKTOB, CBOWCTB);

2. — penpOAYKTHUBHBIN (BBITIOJTHEHUE AEATEILHOCTH 110 00pa3ily, MHCTPYKIIUH HITH TI0J PYKOBOJICTBOM).

3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIHHOE BBHITIOJTHEHUE JIEITEILHOCTH, PEICHHE POOIEMHBIX 3a/1a4)
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3. YueOHO-MeTOIMYECKOE W MATepHAJLHO-TEXHHYECKOEe ofecneyeHne MPOorpaMmbl
yueonoi nucuumiinabl KECTECTBO3HAHUE».
3.1. Peammzarusi mporpaMMbl JHCHUIUIMHBI TpeOyeT Hamuuus KaOWHETOB: «XHUMHsI,
«buomorus».
Ob6opynoBanue y4eOHbIX KAOMHETOB:

1. mocaso4HbIe MeCTa IO KOJIMYECTBY OOY4aroIUXCs;

2. paboyee MecTO MpeErojaBaTels.

- KOMIUIEKT y4eOHO-METOIMYECKON MOKyMEHTAuu (YI4eOHUKH M y4eOHbIE TTOCOOHUS, KapTOYKH-
3aJaHNs, KOMIUIEKTBl TECTOBBIX 3a/IaHUi, PYKOBOJCTBO JUIS BBINIOJHEHUS JIaOOpaTOpHO-
MPaKTUYECKUX padoT ).
- HarmAgHele  TocoOust  (CXeMbl, TaOJWIBI, MOJENH  KPUCTAUTMUYECKHX  PEIIETOK,
n300pa3uTeNbHbIE U HATYypajIbHbIE TOCOOMS);
- J1abopatopHbie MPUOOPHI U 000pydOBaHUE (IEMOHCTPAIIMOHHBIE TPUOOPHI, , BECHI
nabopaTopHbIe, TEPMOMETPHI J1a0OpaTOpHBIC, INTATUBBI METALTMYECKUE, JTabopaTopHas
MOCYy/Ia U XUMHYECKHE PEAKTHBBI).
Texauueckue cpeacTBa 0OydeHHS:
MeauanpoeKkTop ¢ BBIXOJOM B HHTepHET. (MH(popManuoHHbIii kabuHeT No 36)

3.2. UudopmaunonHoe odecriedyeHue 00yUeHuUs.

Ilepeyenb pexoMeHAyeMbIX y4eOHbIX H3AaHuii, MHTepHeT-pecypcoB, JAONOJHUTEIbHOH

JINTEPaTyphbl

OCHOBHBIE UCTOYHUKH:

1.T'abpuensa  O.C. Xwumwms: yueb. Jlmsg mnpodeccwii u  crenuaabHOCTEH  COIMAIBHO-

SKOHOMHUYECKOTO U TymanutapHoro npoduieit / O.C. INabpuensn, U.I'. Octpoymor. — M., 2015.

2. I'abpuensa O.C. Xumust: yaeOHUK .Ju1s cTyI. ipod. yuel. 3aBeaenwuii / O.C. 'abpuensn, N.I'.

Octpoymos. — M., 2015r.

3.T.A. Hy6numeBa «KoHmenmmss COBpPEMEHHOTO ecTeCTBO3HaHUs», T.Hoocubupck, OO0

«3paTenscTtBoY, 2016 T.

4.B.YeOnimeB «buosorus», yaeonuk mis crynearo CI1O, Mocksa, 2015 1.
NuTepuer-pecypcesi:

www.fiz. 1 september.ru

wWww.pnpi.spb.ru

3www. hemi. wallst. ru («Xumus. O6pa3oBaTeIbHbIN CAlT IS IIKOJBHUKOBY).

www.biology.asvu.ru

3.3. KaapoBoe o0ecneuenne OOydeHue CTYIEHTOB OCYIIECTBISET  MpernojaBareilb ¢
BBICIIMM TEIarorH4ecKuM 00pa3oBaHUEM, COOTBETCTBYIOIIET0 Mpoduis, KBalu(UKalMOHHON
KaTeropuu, MPOLISAIINI CTaXXUPOBKY B yUEOHBIX 3aBEICHUAX HE peke 0JHOro pas3a B 3 rona, B
COOTBETCTBUU C MPEMNOIaBaeMOM yueOHOM TUCITUTLTHHOM.

3.4. YcaoBusi peaJM3alMd NPOrpaMMbl UIA JIMIl ¢ OrPAHMYEHHBIMHM BO3MOKHOCTSIMH
310pPOBbS.

IIporpamma paspaboTtaHa ¢ ydeToM TpeOOBaHUN NMPO(ECCHOHANBHOIO CTaHAapTa U B
COOTBETCTBUHU C OCOOEHHOCTSIMH 00pazoBaTeNbHBIX MOTpeOHOcTedl mHBamuaoB u aun OB3 ¢
Y4ETOM BO3MOKHOCTEH HMX MCUXO(PHU3UUYECKOTO PA3BUTUS M UX BO3MOXKHOCTAMHU. [Iporpamma
pa3paboTaHa Ha OCHOBE  METOAMYECKMX pPEKOMEHJallMii 1o pa3paboTke M pealn3aiu
aJlanTUPOBAHHBIX 00pPa30BaTENBHBIX MPOrpaMM CpeIHEro MpoQecCHOHANIBHOTO 00pa3oBaHMUS,
YTBEP)KJCHHbIE TUPEeKTOpoM JlemapTraMeHTa rocyJapCTBEHHON MOJUTUKU B cepe MOArOTOBKU
pabouux kaapos u 11O Hayku Poccun ot 20 ampenst 2015r. Ne06-830.
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s obydatomuxcst u3 yucna ymn ¢ OB3 (MHBaMMIOB, NETE-UHBAIHUIOB) peaTU3aIlUs
MPOrpaMMbl Y4eOHOW NUCIUIUTHHBI « ECTeCTBO3HAHUE) MPOBOJAUTCS C YIETOM O0COOCHHOCTEH HX
MCUX0(U3UYECKOTO Pa3BUTHS, UX WHIUBUIYAIBHBIX BO3MOXXHOCTEH W COCTOSHUS 3JI0OPOBB,
IyTeM COOJIOJICHHS CIIEAYIONUX 00X TpeOOBaHMI:

- TPOBEJCHHE YYEOHBIX 3aHATHM, MPOMEKYTOYHON aTTeCTAllMU MO AUCHMIUIMHE IS JIUI[ C
OTPAaHWYCHHBIMH BO3MOJKHOCTSIMH 3JIOPOBbS  (MHBAIWIOB, JCTCH-HHBAIUIOB) B OJHOU
ayIUTOPUU COBMECTHO C OOYYArONIMMHUCSA, HE HWMEIOIIUMH OTPAHUYEHHBIX BO3MOKHOCTEH
3I0POBBS, €CJIM 3TO HE CO3/1Aa€T TPYIHOCTEHN IS 00YUaAIOIIUXCS;

- TPUCYTCTBHE B AayJUTOPUHM ACCHUCTEHTA, OKA3bIBAIOIIETO OOYyYaIOIIUMCS HEOO0XO0IUMYIO
TEXHUYECKYIO TIOMOIIlb C YYETOM UX HWHJIMBHUIYAIbHBIX OCOOCHHOCTEH (3aHATh paboyee MecTo,
TepeABUTATHCS, TPOYUTATh U OPOPMUTH 3a/IaHKE, OOIIATHCS C MPENOAABATEIIEM);

- TOJTh30BaHUE HEOOXOIMMBIMU OOYUYAIOIIMMCSI TEXHUYECKU CPEJICTBAMH Ha YUEOHBIX 3aHSATHUIX
C YYETOM WX UHIUBHUIYAIbHBIX 0COOCHHOCTEH;

- oOecrieueHne BO3MOXKHOCTH O€CHPENATCTBEHHOTO JOCTyNa O0y4alolmuxcsi B ayAUTOPHUH, a
TaK)Ke UX MPEOBIBAaHUS B YKA3aHHBIX TOMEIICHHUSX.

Mamepuanvrho-mexuuueckoe obecneuenue.

CrynenTsl o0y4yaroTcsi B KaOMHETax ¢ JOCTYIIOM K KOMITBIOTEpY U pecypcam WUHTepHeT,
Mpu  HEOOXOAMMOCTH TOJB3YyIOTCS OubnmoTexod. Peanmuzamms y4eOHOW  NMUCHIMIUIMHBI
OCYIIIECTBJISIETCS. B KaOWHETE C BBIJCIICHHEM CIEIUAIbHBIX MECT IS JIMI] C OTPAaHUYECHHBIMHU
BO3MOJKHOCTSIMH 3710pOBbsi. MHpacTpykTypa 00pa3oBaTeIbHOM OpraHU3aIlii, MaTepHaIbHAs
0a3za COOTBETCTBYET COBPEMEHHBIM TPEOOBAHUSAM W JOCTATOYHA IS CO3JIaHUS TPeOyeMBIX
yCIOBUM Juisi OOy4eHUS W Pa3BUTHUSI JIUIl C OTPAHMYECHHBIMH BO3MOXKHOCTSIMHU 370POBBS
(MHBAMIOB, NE€TEH-WHBAIUJIOB).

Kaoposoe obecneuenue obpazosamenvrnoco npoyecca.

Peanu3zanus mporpaMMbl OCYIIECTBISIETCS MEAArOTHYECKUMHU KaJpaMH, MMEIOIIMMU BbICILIEE
nefgarornyeckoe 00pa3oBaHME COOTBETCTBYIOLIEE MPENOJAaBaeMON JUCIUIUINHE c
00s3aTeNbHBIM MPOXO0XKACHUEM CTAKUPOBOK U TMOBBIIICHUS KBAaTU(PHUKAMKU HE PEKE OJIHOTO
pa3a B 3 roja, a Tak k€ U KypcChl MOBBIIICHUS KBATU(DUKAIIMY JIJIs TIEIarOoroB 10 MHKIIO3UBHOMY
oOpazoBanuto st oOyuenus aur, ¢ OB3 (unBanmumoB, aereii-uHBanuaoB). [IpenomaBaTenn
JOJDKHBl 3HATh TMOPSAJAOK peau3aluyd JUJAKTUYEeCKUX MPHUHIMIIOB HWHAWBHUAYaJIbHOTO U
G depeHIPOBAaHHOTO MOXO0/I0B, Pa3BUBAIOIIEIO, HATJIATHOTO M MPAKTHYECKOrO XapakTepa
00y4eHHS.

Yuebno — memoouuecxoe u ungpopmayuonroe obecneuenue.

OOydeHre OpraHM30BaHO C KCIIOJIb30BAHUEM CIICLIMATIBHBIX METOJIOB OOy4YEHHUS U
JTUIAKTUYECKUX MAaTepHalIOB, COCTABIEHHBIX C Yy4ETOM OCOOEHHOCTEH MCUXO0(U3MUECKOTO
Pa3BUTHSL, UHIUBUAYAIbHBIX BO3MOKHOCTEH M COCTOSHUS 3[I0POBBSl Takux oOyuaromiuxcs. B
OCBOCHUHU Yy4eOHOW NUCIUIUIMHBI MHBAIHUJAMHU U JIMIIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsI  yU€OHO-METOAMYECKUE MATEPHAIIbI ISl CAMOCTOSITENIbHOM paboThl PEI0CTaBISIOTCS
B QopMmax, aJanTHUPOBAHHBIX K OTPAHUYCHHSIM MX 30POBbS U BOCHPHATHS HHPOpPMAINH: B
nevyatHoi ¢popme wim B opMe AMEKTPOHHOTO JOKYMEHTA.

Opranu3anuoHHO-TIEAAroOTHYECKOe COMPOBOXKACHUE HAMPaBICHO Ha KOHTPOJb y4eObl
oOyuarolerocss HHBaJINAa WIK 00ydarolerocs ¢ OrpaHMYEeHHBIMUA BO3MOYKHOCTSIMU 37I0POBbBS B
COOTBETCTBUU C TpadukoM y4yeOHOTO Tpolecca B YCIOBHSIX HHKIIO3UBHOTO OOyYECHHS.
CopneiictBre B 00yd4eHHH pealM3yeTcsl uepe3 HMHIMBHUAYaJIbHYIO PabOTy ¢ 0OyyaromuMucs
(xoncynpranuu). Kommekramuss OuOIMOTEYHOrO (OHOA OCYIIECTBISETCS  DICKTPOHHBIMU
W3JIaHUSIMA OCHOBHOW Y JOTMOJHUTEIBHOW Y4eOHOW JuTepaTypbl MO MpernojaBacMoin
TUCIHTLTHAHE.

KOHmpOJZb U OYyeHKa pes3ylbmanioe OC60EHUA ()uCLﬂl?lJlqul.

KOHTpOJ'IL 1 OLCHKA pPE3YyJIbTAaTOB OCBOCHUA JUCHHUIIIIMHBI OCYIIECCTBJIACTCA IPCIIOJaBaTCIIEM KaK
TPpaAULIUOHHBIMH, TaK HWHHOBAIWOHHBIMU MCTOAAMHU, BKIIHOYASA KOMIIBIOTCPHBIC TCXHOJIOTUH.
CDOpMBI KOHTPOJIA IJIA 06yqa101u1/1xc;1 C OT'paHNUYCHHBIMU BO3MOXKHOCTAMU BI[OPOBBSI(I/IHBaJII/II[OB,
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JeTCeH-UHBAUIOB)yCTAHABIMBAIOTCS C  y4eTOM  HMHAWBHUIYalbHBIX  ICUXO(DU3HUECKUX
ocobeHHOCTeH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, TecTupoBanue). [lpu
MOJITOTOBKE K OTBETY OOyYaromuMCs MPpH HEOOXOJUMOCTH MPEAOCTABISACTCS TOTOJIHUTEILHOE
Bpems. [Ipm NpOXOXKIEHHMH TNPOMEXKYTOUHOH  aTrTecTallid BO3MOXHO  YCTaHOBJICHHE
WHIMBUAYTBHBIX TPAa(UKOB.

Ocobennocmu peanuzayuu npocpammyvl 0 00YYAIOWUXCS ¢ HAPYUEHUEM CTYXd.

VY4eOHbIl MaTepuan MpeACTaBIsSeTCS B NMHCBMEHHOM M AJIGKTPOHHOM BapUaHTax, C
MOAPOOHBIM Pa3zbsICHEHUEM HOBBIX TEPMHUHOB. Ha JEKIIMOHHBIX U MPAKTHKO-OPUCHTHPOBAHHBIX
3aHATUSX BU3YaJbHBIH MaTepHall B XOJE €ro MPEICTaBICHUS YETKO MPOTOBAPHBAETCS, MOCIIE
0OBsICHEHUSI KaKoro-mbo BOMpoca HEoOXomumo JnenaTh HeOonpmmue mnay3el. Llupoko
WCTIOJNB3YEeTCS MIUTIOCTPATUBHBIA MaTepuall: 00y4JaroluMcsl IPEAbBISIOTCS KAPTOYKH, CXEMBI,
TUTAKATBI, TIIOCCAPUH, BUICOMATEPUAIIBI U JIP.

[IpopabaTbiBaHWe HMCTOPUYECKUX TEKCTOB HAMPABICHO HAa pa3BUTHE YCTHOW W
MUCHMEHHOW peuH, oOOoTaleHne W aKTHBH3AIMIO0 CIIOBaps, POPMHPOBAHUE YMEHHUsSI TTOHUMAThH
CIIOBECHBIE MHCTPYKIMH, TIEPEBOJUTH X B CAMOWHCTPYKINH, (POPMYIHPOBATh M IUIAHUPOBATH
peleHre pa3InIHbIX WHTEIUICKTYabHBIX 3a71ad. LlenecooOpa3Ho peryianpoBaTh COOTHOIIECHHUE
BEpOATLHBIX M HEBEPOATHHBIX KOMIIOHEHTOB TIPU OCYIIECTBICHHH HWHTEIUICKTYATbHBIX
onepanum.

B mporecce o0ydeHust Il C HApyIIEHHEM CIIyXa MpenojaBaTelieM YYUTHIBAETCS, UTO
OCHOBHBIM CIIOCOOOM BOCTIPHSITHS PEUYH TIYXUMH OOYYAIONIUMHECS SBIISIETCS YTEHHE C TYO,
CJIa0OCIBIIAIIMHI — CITYX0-3pUTeNIbHOE BocpusThe. OCyIIecTBISIETCS KOHTPOIIb 33 TEM, YTOOBI
oOyJaromuecsi C HapylleHHeM CIyXa I[IOJb30BAINCh WHIWBUIAYAIBHBIMA  CIIYXOBBIMH
anmnaparamu, o0ecreyuBaoIUMu 00J1ee TOUHOE CIIYX0-3pUTENbHOE BOCTIPUSTHE PEUH.

Ha muddepennmmpoBanHoM 3adeTre 1O  AWCHUIUIMHE TakKUM  OOy4YarOIIUMCS
MIPEIOCTABIISIETCS BOZMOXKHOCTh OTBETA B MUCHbMEHHOU (hopMme.

Ocobennocmu peanuzayuu npoepammsl 0Jisi 00YUAIOWUXCA C HAPYULEHUEM 3DEeHUsL.

[Ipu ocBoeHuu y4eOHON AUCHMILIUHBI MPEAOCTABISIOTCS TUPIOTEXHUYECKHE CPEACTBA!
IpU HEOOXOJMMOCTH — KOMIUIEKT MUCHbMEHHBIX MPHUHAISKHOCTEH M Oymara aisi mUchbMa
penbedHo-ToueuyHbIM HIpudTOM bpailnis, KOMIbIOTEp CO CleUUaTN3UPOBAHHBIM POTPaMMHBIM
obecrieueHreM; TpU HEOOXOJUMOCTH MPEJOCTaBISETCS  YBEIMUYMBAIOIIEE YCTPOUCTBO,
BO3MOYHO TaKe HCIIOJIb30BaHHE COOCTBEHHBIX YBEIMUUBAIOIINX YCTPONUCTB.

VYueOHple mOCOOMST M MaTepHalibl JUIsl CaMOCTOSITENIbHOM paboThl JOHKHBI  OBITH
npeicTaBieHbl B (hOpMax, aJalTUPOBAHHBIX K OTPAaHUUYECHUSM UX 3710POBbSI:

- B MeyaTHO! (hopMe yBETUUECHHBIM HMIPUPTOM;
- B opMe IEKTPOHHOTO IOKYMEHTA;

- B popme ayaunodaiina;

- B meyatHou popme Ha s3b1ke bpaiis.

AKTUBHO HCIIOJIB3YIOTCSI COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH. KoMMbIOTEepHhI
OCHAILIEHBI CIEIUATbHBIM MPOTPaMMHBIM OOECII€YeHHEM: MporpamMma 3KpaHHOTO JOCTyIa
JAWS (¢dupma FreedomScientific), VIRGO unn COBRA (BaumRetekAG). [Iporpamma NVDA
MO3BOJIIET OOy4arolMMCsS C HapylIeHHEM 3peHHMsl uepe3 peueBOM BBIBOJ CUHUTHIBATDH
nH(MOpPMALIUIO C DKpaHa KOMIBIOTEpa, BBOAUTH TEKCT, MOIy4aTh M OTHPABISATH IMOYTOBBIC
COOOIIeHNs, MOJIB30BAThCA MHTEPHET-pecypcaMu U T.A. s cnaboBUAALIIMX OO0ydaromuxcs ¢
octpotoi 3perust oT 0,05 no 0,3 D, y KOTOPBIX 3pUTENBHBIN aHATU3ATOP SABJISETCS BEAYLIUM MPU
BOCIIPUSITUM ~ OKPY)KAIOIIET0  MHpa  HUCIOJB3YyeTCsl IMporpaMma  YBEJIWYEHHS  JKpaHa
MagicScreenMagnification, yBenuuuBaromiee n3oopaxenue ot 3-x 10 72-x u ot 3-x g0 52-X pa3
COOTBETCTBEHHO.

TudnonndopmannoHHpie CpencTBa: AUKTOGOH, HOYTOYK CO CHEIHATU3UPOBAHHBIM
MPOrpaMMHBEIM oOecriedeHreM sl He3pssunX. KoMIbloTepsl co CrieualbHBIMU TPOrpaMMaMi U
TU(DIOTEXHHUECKUE CPEJICTBA MO3BOJISIIOT O0YYAIOITUMCS OTIEPATHBHO MOJIy4aTh HH(OPMAIIHIO B
yIoOHOM Juis BocTIpusATHS (hopMe: TaKTUIBLHOM, ayIno, WIX B YBEJIHMUYEHHOM (hopMare, MoIy4aTh
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JOCTYNl K TEYaTHBIM JIUTEPATYpHBIM HCTOYHUKAM, UMEIOMIMMCS B OuMOIMOTEeKe (yueOHHKaM,
y4eOHBIM MTOCOOUSM, JKypHAJIaM U Jp.).

Ha muddepennupoBannom 3avere Mo TUCIUILTAHE JUTSI CTAa00BHISAIINX 00€CTIeUHBACTCS
JOCTAaTOYHOE OCBEICHHE, JIOMYCKAETCS HCIIOJIB30BAaHHE COOCTBEHHBIX —YBEITUYUTEIBHBIX
YCTPOMCTB, HE3PSIMM BOIIPOCHI 3aUUTHIBAIOTCS TPEII0IaBATEIICM UITH ACCHCTEHTOM.

Ocobennocmu peanuzayuu npocpammvl Oasi 00YUAIOWUXCA C HAPYULEHUEM ONOPHO-
08u2amenbHO20 annapama.

[lepememenue moneit ¢ BeipaxkenHsiIMu HOJIA 3atpyaHeHO, Jisl TaKUX OOy4YarOMIUXCs
pa3zpabaTeiBaeTcsl MHAMBUAYAJIbHBIM TpaduK TOCEUICHUS 3aHATUH B  COYETAHUHU C
JUCTAaHIIMOHHBIMU Qopmamu oOydeHus (BeOMHAphl, CBS3b MpEnoaBaTessi ¢ 00ydJaroummcs 1o
CKaiiITy, IO 2JIEKTPOHHOU TouTe, 1o TeNedoHy U Jp. COocoObl B3auMoAeHCTBHUA). O0yJaronmuMes
C TOpa)X€HHUEM BEPXHUX KOHEYHOCTEH TNPEJOCTaBISETCS BO3MOXHOCTh IOJIb30BaThCS
JUKTO(MOHOM JJIs 3aIIMCH JIEKIIMOHHOTO MaTepuasa.

VYyeOnble Marepuansl (yueOHUKH, TMMOCOOMS, JIEKIIMOHHBIM MaTepuai, Mpe3eHTAIlnH,
CIUCKH PEKOMEHAYEMOM JMTepaTypbl, IJIOCCapuid, 3adaHUs JJI CAMOCTOSITENIbHOM pPaboThI)
JOJIKHBI OBITH IPEJCTABIIEHBI B (POpMax, alaiTUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10POBbSL:

- B Ie4aTHou popme;

- B popMe IEKTPOHHOTO IOKYMEHTA;
- B popme ayaunoaiina;

- B opMe BUI€OMATEPUATIOB.

HeobxomumMo ucrnosib30BaHHE ajJbTEPHATUBHBIX YCTPOMCTB BBOJA HH(OpMAaIMH,
CHeIHalbHBIX BO3MOKHOCTEH OIEpallMOHHBIX CHCTEM, TaKWX KaK OSKpaHHas KJIaBHATypa, C
MOMOIIBI0 KOTOPOM MOXHO BBOJUTh TEKCT, HACTpPOWKa JEHCTBMH MpH BBOJAE TEKCTA,
M300paKe€HMs! C MOMOUIBIO KJIAaBUATYPhl UIIH MBIIIIH.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM
JANCIUIIVIMHBI « ECTECTBO3HAHUE»

Conepxanue o0yyeHust OcHoBHbIe Moka3aTeau OueHkn | Popmel u METO/IbI
pe3yJjbTaTa KOHTPOJIS U OIICHKHU
pe3ynbTaTOB OOYUCHUS.
OK 1. Beibupare cnoco6s! | [Tonumaer CYIIHOCTb n | Yuactue B HIIK.
pelieHus 3a/1a4 | COUMAIbHYI0 3HAYMMOCTh CBOEH
npoheccHoHaIbHON Oynymeit npodeccun. IlposBisier | AHKeTHpOBaHUE,
NEeSTETbHOCTH uHTEpeC K Oynymeid mnpodeccuu | HaOIOICHHE.
[IPUMEHUTEILHO K | uepe3 BHEKJIACCHBIE MEPOIPHUATHS
Pa3IUYHBIM KOHTEKCTAM. o NPUBUTHIO  JIIOOBH K
n30panHoil podeccun.
OK2. OcymectBasaTh nouck, | OprannszoBbiBaeT  cobcTBeHHyt0 | KoHTposbHBIE paboThl,
aHaJIM3 M HUHTEPIpeTalUIo | AESITEIbHOCTh B COOTBETCTBUU C | TECTHPOBAHUE,
nHpopmanuy, HeoOXOaUMOMN | TpeOOBaHUSAMU JaHHOMW Y4eOHOW | MpaKTUYECKHE 51

JUIS  BBITIOJIHEHHS  3a/1a4 | JUCIUTUTUHBI. nabopaTopHbIe PabOTHI.
npohecCuOHATBHOU
NEeSITENHHOCTH;
OK 3. [IlmanumpoBate u | OcyiiecTBIseT skcriepTHyto | HaGmonenue 3a nmporeccom
peann30BBIBaTh COOCTBEHHOE | OIEHKY COOCTBEHHOW | BBIITOJTHCHUS
npodeccruoHalbHOE U | ACITETbHOCTH  TNpPH  PEIICHUU | IPOU3BOJICTBEHHON
JUYHOCTHOE Pa3BUTHE; IIPOU3BOJICTBEHHBIX 33/1a4. CUTYaIUH.
[IpoBoaut KOPPEKIIUIO

COOCTBEHHON JIEITEILHOCTH,

HECeT OTBETCTBEHHOCTh 3a

pe3yNbTaThl CBOEH pabOTHI.
OK 4. PaboTaTh B | OcymiecTBisieT nouck | BeimosiHeHue
KOJUIGKTMBE U  KOMauje, | uHpopmanuu yepes | 1ab0paTopHbIX,
3¢ exTHBHO MPaKTUYECKYI0  paboTy, depe3 | MpakTUYECKHX padorT.
B3aMOJIEHCTBOBATh ¢ | CMHU, npoBeneHue nucciea0BaHus,

KOoJUJiIeraM1, pPYKOBOACTBOM,
KIIMCHTaMH

paboTy ¢ JuTepaTypoil.

OK 5. Ocymectsisars | Mcnons3yer uHpopmanoHHo- | Pedepartsi, cooOmieHus,

YCTHYIO U IIHCBMEHHYK | KOMMYHMKAI[MOHHbBIE TEXHOJIOTUU | JOKJIAJBL.

KOMMYHMKAIUIO Ha | Ul peuleHMs] IPOM3BOACTBEHHBIX

roCyJapCTBEHHOM A3BIKE | 3a/1a4.

Poccuiickoit ®enepanun ¢ | OcymecTBiaseT IIOMCK

Y4ETOM ocobenHoctelt | uHdopmaruu B cetn VIHTepHeT.

COLMAIBHOTO U KYJIBTYPHOTO

KOHTEKCTA;

OK 9. Hcnonb3oBars | Opuentupyercas B ycnoBusx | Onumnuansl, 3a04YHBIC

MH(pOpPMaIMOHHBIE 4acTOM CMEHBl TEXHOJOTMH B | KOHKYPCHI, Hay4HO-

TEXHOJIOTUU B | mpodeccuoHaIbHON [IPaKTUYECKUE

npodeccuoHaIbHON JEeATEIbHOCTH. KOH(epeHIHH,

JEATENBHOCTH; UCCIIEI0BATEIIbCKUE
IIPOEKTHI.

19




PesyabTaTsl 00yyeHus
(ocBOEHHBIE YMEHHs, YCBOCHHbIE 3HAHMA)

@®opMbI M MeETOAbl KOHTPOJISI M OLEHKH
pe3yJibTaToB 00y4YeHHsI

YMmenns

MPUBOJUTH  MPUMEpPHl  SKCIEPUMEHTOB
u(unm) HaOmoaeHuid, 000CHOBBIBAIOIIUX:
aTOMHO-MOJIEKYJISIPHOE CTPOEHHUE BEIECTBA,
3aBUCUMOCTh CKOpPOCTH XUMHYECKON
peakuuu OT TEMIEPaTypbl U KaTalu3aTopoB,
KJIETOYHOE CTPOEHHUE MKHUBBIX OPraHU3MOB,
pons JIHK kak HOCHTENnss HacaeACTBEHHOMU
nH(pOpMaLMHY, BOJIIOLNIO KUBOW MPUPOIBI,
MIPEBPALLEHUS] SHEPIrUU U BEPOATHOCTHBIN
XapakTep MPOUECCOB B XKWBOW W HEKUBOU

MPUpPOJIE, B3aHMOCBSI3b KOMITOHEHTOB
9KOCHCTEMBI, BJIMSIHUC JIeITeIIbHOCTH
YeJIoBeKa Ha DKOCHCTEMBI;

OOBSICHATH MPUKIATHOE 3HA4YCHUE
BaXHEHIINX  JOCTIDKEHHH B 00JacTH
€CTECTBEHHBIX  HayK JUIA.  Pa3BUTHUSA

SHEPTEeTUKHU, TPAHCIIOPTA U CPEICTB CBS3H,
MOJTYyYCHUS CHHTETUYECKUX MaTEePHATIOB C
3aJJaHHBIMH CBOMCTBaMH, CO3JTaHUS
OMOTEXHOJIOTUH, JIeYeHUsI WHQPEKIIMOHHBIX
3a00J1€BaHM, OXpaHbl OKPY)KAIOIIEH CPEIbI;
BBIJIBUTaTh TUTIOTE3bI U MIPEAJIaraTh MyTH UX
MPOBEPKH, JeNaTh BHIBOJABI HA OCHOBE
AKCIIEPUMEHTAIIbHBIX JTAHHBIX,
MPEACTABICHHBIX B BHJIE TpaduKa, TaOIHIIbI
WU JarpaMMBbl;
paboTtatb c €CTECTBCHHOHAYYHOU
nHpOpManueH, coJieprKarieics B
coobmenusax CMU, wuHTEpHET-pecypcax,
Hay4HO-TIONYJISIPHOM JIMTEpaType: BIAACTh
METOJIaM{ TIOMCKA, BBIICIATH CMBICIIOBYIO
OCHOBY U  OIICHUBAaThb JOCTOBEPHOCTH
nHpopMaluu;

HCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSA |
YMEHHSI B TPAKTUYECKON IESATENbHOCTH U
IMOBCCAHCBHOM JKU3HHM UISI: OLICHKU BIIMSTHUS
Ha OpPraHu3M 4YeJIOBEKa AIIEKTPOMAarHUTHBIX
BOJIH U PA/IMOAKTUBHBIX H3ITYUCHHIA;
SHEProcOepeKeHMs;

0€30MacHOTO HCMOJIb30BaHUS MAaTEPHAIIOB U
XMMHUYECKUX BEIIECTB B OBITY;
pO(UITAKTUKH MHQEKIIMOHHBIX
3a00JICBaHUM, HUKOTHHOBOM, aJKOTIOJIBHOM
Y HAPKOTUYECKON 3aBUCUMOCTE;
OCO3HAHHBIX JIMYHBIX JTEHCTBUI MO OXpaHe

OKpYKarollen Cpeibl.

Tectnl

CooOrrenns
3auér

Pentenue 3agau
JlaGopaTopHbIe U TPaKTUYECKHUE PAOOTHI

KoHTposibHBIE PabOTHI

CooOmieHus

3HaHus

CMmbIClIa  TOHSTHH: €CTECTBEHHOHAYUHBIH

TecTnl
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METOJl MO3HAHMUA TEPHOAMYECKHIA 3aKOH,
XUMUYECKasi CBs3b, XMMUYECKas peaKlus,
MakpoOMoOJIeKyia,  OelloK,  KaTajau3aTop,
bepmenr, KIIETKa, g depeHnnanus
xierok, JHK, BUpYC, OHOIOrHYecKast
9BOJIIOIUS, OMOpa3zHOOOpasme, OpraHu3M,
TIOTTYJISILINS, 9KOCHUCTEMA, ouocdepa,
SHTPOTIHS, CAMOOPTaHU3AIINS;

BKJIQJI BEIMKUX YYEHBIX B (DOPMHUPOBAHHE
COBPEMEHHOM €CTECTBEHHOHAY4YHOU
KapTUHBI MUDA;

KoHntponrHnas pabdorta
CamocrositenpHas paborta
[IpakTuyeckas pabora
Pedepats

Jlaboparopnas padota
TecTsl

KonrtponrHnas pabdora
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