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1 TACHIOPT PABOYEHN ITPOI'PAMMBI YYEFHOM TUCHUTIIIUHBI
b/1.08 ECTECTBO3HAHHUE
1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI
Pabouass mporpamma yueOHOUW mucuumummabsl BJ[.08 EcrecTBo3HaHWE SBISETCS YacThIO IPOTPAMMBI
IIOArOTOBKU cllenuanucToB cpeaHero 3seHa B cooTBercTBUM ¢ PI'OC CIIO mno cneumansHoctu 38.02.01
DKOHOMHMKA U OYXTaNTEPCKUM ydeT (110 OTPacisim).

1.2 Mecto yuyeOHOI TMCHUILVIMHBI B CTPYKTYpe NMPOrpamMMbl MOJATOTOBKH CHENMAJTUCTOB CPeIHEro
3BeHAa
JlucumiiuHa OTHOCUTCA K 0011e00pa3oBaTeIbHOM MOATOTOBKE U BXOJAUT B COCTaB 0a30BBIX JAMCUHUILIMH

BJ1.00.

1.3 llesin 1 3agaum y4eOHOI IUCHUIIMHBI — TPeOOBAHUS K Pe3yJIbTATAM O0CBOEHMS U CIIUIIJIMHbI

Coneprxanue nporpaMmsl «EcTecTBO3HaAHME)» HANPABIIEHO HA JJOCTUKEHUE CIEYIOLIUX LETeH:

— OCBOCHHE 3HAHUH O (QyHIAMEHTAIBHBIX (PU3UYCCKHX, XUMHYCCKHX W OHOJOTHYCCKUX 3aKOHAX W
MPUHIIAIIAX, JICKAINIMX B OCHOBE COBPEMEHHOH €CTCCTBCHHOHAYYHOW KAPTHUHBI MHpa; Hanboyiee BaKHBIX
OTKPBITUSIX, OKa3aBUIMX OIpPEACIISIONICe BIUSHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTMHU; METOAAX HAYYHOTO
MMO3HAHMS TIPUPOJIBL;

— OBJAJICHHE YMEHUSMHU TMPOBOJUTH HAONIO/EHUS, IUJIAHUPOBATh U BBINOJHATH AKCHEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI M CTPOUTH MOJIETH, IPUMEHSTH MMOTYyYEHHBIC 3HaHUS 110 (U3UKE, XUMUU B OMOJIOTUHU ISt
OOBSICHEHUS SIBJICHUN U CBOMCTB BELIECTB; MPAKTUYECKU UCIIOIB30BaTh 3HAHUS MO (PU3HKE, XUMUU U OUOJIOTUH;
OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHOHAYUYHON HH(MOpMAIUu;

— pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B Mpolecce
npUOOpEeTEeHUs 3HAHUM U YMEHH 10 (Qu3HKe, XUMUHA U OMOJIOTHUHU C UCIOIb30BAaHUEM PAa3IMUHBIX HCTOYHHUKOB
MH(pOpPMAIIUU U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA;

— BOCMUTaHWe YOEXJACHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB MPHUPOABI, HCIIOJIb30BAHUS
JNOCTHXKEHHH B o0nacTu (U3MKH, XMMUU M OHOJIOTMM HA ONaro pa3BUTHS YEIOBEUYECKOW I[MBUIIM3AIINM;
HEOOXOMMOCTH COTPYAHHYECTBA B MPOIECCE COBMECTHOTO BBITIOJHEHUS 3a/1a4, YBAXKUTEIIBHOTO OTHOIIEHUS K
MHEHUIO ONMOHEHTA MPH 00CYXJACHUU MPOOIEM eCTECTBEHHOHAYYHOT'O COAEePKAHHs; TOTOBHOCTH K MOPaIbHO-
ATUYECKOM OIICHKE MCIIOIb30BAHUS HAYUHBIX JOCTHKEHHM, YyBCTBA OTBETCTBEHHOCTH 32 3aIUTY OKPYKAIOIIEH
Cpelibl;

— HCMOJIb30BaHUE NPHOOPETEHHBIX 3HAHUM W YMEHHMM [Jis pEHIeHUS MPaKTUYeCKHX 3aJad B
MOBCEJTHEBHOW  KU3HHU, obecrieueHus 0€30MacHOCTH COOCTBEHHOM  KM3HU,  PAIMOHAIBLHOTO
MIPUPOJONOIB30BaHUSI U OXPaHbl OKPYXAIOLIEH Cpebl, BO3MOKHOCTh NPUMEHEHMS 3HAHUW NpU pEUICHUU
3a/1a4, BO3HUKAIOIIUX B TIOCIEAYIONIEH MpodhecCuOHaIbHOM IeITeTbHOCTH.

B pe3ynbrarte n3yuenus yaeOoHol aucuuiuinabl «EcTecTBO3HaHME 00yUYaIONIUiics T0KEH 3HATh:

— CMBICT  TIOHSTHUH:  €CTECTBEHHO-HAyYHBIH  METOJ  TO3HAHHS,  DJEKTPOMarHUTHOE  TOJIE,
AJIEKTPOMArHUTHBIE BOJHBI, KBAHT, dBOJIIOIUS BcenenHnoi, 6ompiioi B3peiB, CoMHEUHAs] CHCTeMa, TaJaKTHKa,
MEePUOANYECKUI 3aKOH, XMMHUYECKas CBSI3b, XUMHUYECKas pPEakiHs, MaKpOMOJEKyna, OeloK, KaTaiu3aTop,
dbepmenT, kietka, muddepenmuanus kinetok, JHK, Bupyc, Ouonorumyeckas sBoirorus, OnopazHOOOpasue,
OpraHu3M, MOMYJIAIMs, SKocucTeMa, Ouocdepa, SHTPOINHUS, CaMOOPTaHU3AIIHS;

— BKJIAJ] BEJIMKHUX YYEHBIX B (POPMHUPOBAHUE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

B pesynbprare uzydenus yueOHo#M quCHUIUTMHBI «EcTecTBO3HAHNE» 00yUJarOIIHICS TOHKEH YMETh:

— MPUBOAUTH TPHUMEPHI JKCIEPUMEHTOB U(WiaM) HaOMIOAeHW, OOOCHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE  CTPOEHUE BEUIECTBA, CYIIECTBOBAHME AJIEKTPOMArHUTHOIO TMOJS M B3aUMOCBS3b
AJEKTPUYECKOTO W MArHUTHOTO TIOJIeH, BOJHOBBIE M KOPIYCKYJSAPHBIE CBOMCTBAa CBETa, HEOOPATUMOCTH
TEIUIOBBIX TPOIIECCOB, pa3deraHue TalaKTHUK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPYKTYPHI MOJIEKYI,
3aBUCUMOCTbh CKOPOCTH XUMHUYECKOW peaKkuy OT TEMIEPATYPBI U KaTaIU3aTOPOB, KIETOYHOE CTPOEHUE KUBBIX
opranuzMoB, ponb JIHK kak HocurTens HaciaeICTBEHHOM HH(POPMAILIUHM, 3BOJIOLUIO >KUBOW TNPHUPOJIBL,
MIPEBPAILCHUS SHEPTHMU U BEPOATHOCTHBIN XapakTep MPOLIECCOB B KMBOW M HEKMBOM IPHUPOJE, B3aUMOCBSI3b
KOMITOHEHTOB 3KOCHUCTEMBI, BIMSIHUE JCSITEIIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

— OOBSACHATH MPHUKJIAJHOE 3HAUCHHWE BAaXHEUIIMX OCTHXKEHUN B 00JACTH €CTECTBEHHBIX HAyK MJIf:
pPa3BUTHUSL DHEPIrE€TUKH, TPAHCIOPTAa U CPEACTB CBSA3H, MOJYYEHHsS] CHHTETHYECKMX MAaTE€pHaJIOB C 33JJlaHHBIMU
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CBOWCTBaMH, CO3JIaHHsI OMOTEXHOJIOTHH, JTeueHU HHPEKIIMOHHBIX 3a00JI€BaHUN, OXpaHbl OKPY>KalOIIel Cpebl;

— BBIIABUIaTh TUIIOTE3bl M Npeajarartb IMyTH HX IPOBEPKH, JENaTh BbIBOJbI HAa OCHOBE
HKCIEPUMEHTAIBHBIX JaHHBIX, IPEICTABICHHBIX B BUJIE TpaduKa, TaOIHIIbI N JHArPaMMBL;

— paboTaTh C €CTECTBEHHO-HAy4yHOW HMH(pOpMaImen, coaepxkamieiics B coodbmenusx CMU, uHTEpHET-
pecypcax, Hay4HO-TIOIYJISIPHOW JIMTEpaType: BIAAETh METOJAaMM ITOMCKA, BBIAEIATH CMBICIOBYIH) OCHOBY U
OLIEHUBATh JJOCTOBEPHOCTh WH(POPMALINH.

B pesynbrarte uzyuenusi yueOHON AUCHUILTHHBI «EcTecTBO3HAHUEY 00yYarOIIUNACs JOHKEH UCII0JIb30BaTh
npuoOpeTeHHbIC 3HAHUA U YMEHHS B IPAKTUYECKOHN IEATEIIbHOCTH M TOBCETHEBHOM JKU3HU JIJISL:

— OLICHKH BIIUSIHUA HAa OPraHU3M 4eJIOBEKa 3JIEKTPOMAarHUTHBIX BOJIH U PAJUOAKTUBHBIX U31yYEHUN;
SHEprocOepeKeHus;
0e30MacHOr0 UCMOJIb30BaHMS MAaTEPHAIIOB M XUMUYECKUX BEILIECTB B OBITY;

— OCO3HAHHBIX JIMYHBIX JEHCTBUM 10 OXpaHE OKPYKAOIIEH CPEBI.

OcBoenue coaepxaHusi ydeOHOW nuciuruiuHel «EcTecTBo3Hanue» oOecrieyrBaeT JIOCTHKEHUE
CTYJEHTAMHU CJIEIYIOIIMNX PE3YyIbTaTOB:

JIUYHOCTHBIX:

- YYyBCTBO TOPJOCTH M YBOXEHMUSI K HCTOPUU U JOCTHXKEHHUSM OTEUECTBEHHOW HAYKM; I'pPaMOTHOE
MOBE/IeHNE B TPO(HECCHOHATILHON IEATEIBHOCTH U OBITY MPH OOpallieHnH ¢ TpudopaMu U YCTPONCTBAMU;

- TOTOBHOCTh K TPOJOJDKCHHIO OOpa3oBaHMs © TIOBBINICHWS KBamM(UKauuu B H30paHHOM
npodeccnoHanbHON AEeSITeNbHOCTH M OOBEKTUBHOE OCO3HAHHE POJH €CTECTBEHHOHAYYHBIX KOMIIETEHIIUH B
3TOM;

- yYMEHHUE HCHOJb30BaTh JOCTH)KEHHMSI COBPEMEHHOM HAyKH U €CTECTBEHHOHAYYHBIX TEXHOJIOTUH IS
MOBBIIIEHUS] COOCTBEHHOT'O HHTEJUIEKTYAIBHOTO Pa3BUTHS B BEIOPAHHOM MPO(GECCHOHATLHON AEATEIbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIC AJIsi ce0si €CTECTBEHHOHAYYHBIC 3HAHUS, UCIOIB3YS s
3TOr0 JOCTYIHbIE HCTOYHUKU HHPOPMAIIHH;

- yYMEHHE BBICTPauBaTh KOHCTPYKTUBHBIE B3aMOOTHOLIEHHS B KOMAH/I€ 10 PELIECHUIO OOIIMX 3a/1a4;

- YMEHHME YIpPABJIATH CBOEH ITO3HABATEIbHON JEATEIBHOCTbIO, IPOBOAUTH CaMOOLEHKY YpPOBHS
COOCTBEHHOT'0 UHTEJIEKTYaJIbHOTO Pa3BUTHS;

Mema npeoMemHbIX:

- HCHOJIb30BaHHWE  pa3jMuYHbIX  BHMJOB  I[IO3HABaTEJbHOM  JEATENIBHOCTH  JJIs  pElIeHHus
€CTECTBEHHOHAYYHBIX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/IOB MTO3HAHUS (HAOIIOJCHNS, ONTUCAHUS, U3MEPEHHUS,
AKCIIEPUMEHTA) JIJISl U3YUEHUs PA3IMYHBIX CTOPOH OKPY’Karollel 1eiCTBUTENbHOCTH;

- HCIIOJIb30BaHUE OCHOBHBIX HHTEIUIEKTYaJbHBIX OINEpaluii: MOCTAaHOBKM 3a1a4M, (OpMyIupOBaHUS
TUIIOTE3, aHaIM3a U CUHTE3a, CPaBHEHUsI, 0000ILEH s, CHCTEMAaTU3alluH, BBISBICHUS IPUUYMHHO-CIIECTBEHHBIX
CBSI3€H, IIOMCKa aHAJIOroB, (OPMYIMPOBAHHUS BBIBOJOB J/JIsi H3YYEHMS PaA3IUYHBIX CTOPOH H3Yy4aeMbIX
00OBEKTOB, SIBJIEHUI U MPOLIECCOB, C KOTOPIMHU BO3HUKAET HEOOXOAMMOCTb CTAJIKUBAThHCS B MPO(ecCHOHAIbHON
chepe;

- yMeHHe reHepHpOBaTh UJIEU U ONPEAETATh CPEACTBA, HEOOXOAUMBIE IS UX pealln3allui;

- yMEHHE HCIIOJIb30BaTh PA3IMYHbIE UCTOYHUKHU JUIS MOJYYEHHs] €CTEeCTBEHHOHAyYHOW HHpopmanuw,
OLIEHHUBATH €€ JI0CTOBEPHOCTD;

- yMEHHE aHAIM3UPOBAThH U MPEACTABIATH HHPOPMAIUIO B Pa3IMUHBIX BUAAX;

- yMeHHe NYyOJMYHO TPEACTaBIATh PE3yJIbTaThl COOCTBEHHOIO MCCJIEIOBAHUs, BECTH JIMCKYCCHUH,
JOCTYITHO ¥ TApMOHMYHO COYEeTasi coiep kaHue U (hopMbl pecTaBisieMoil nHopmarum;

npeoMemHubIX.

- c(OpPMHPOBAHHOCTH TPEJICTABIEHUH O POIM M MECTE€ €CTECTBO3HAHUS B COBPEMEHHOW Hay4HOM
KapTUHE MHUpa; MOHUMaHUE CYIIHOCTH HabiolaeMblXx BO BceneHHOW sBI€HUH, POIM €CTECTBEHHOHAYYHBIX
JUCUUIUIMH B (opMUpOBaHMM Kpyrozopa M (YHKIHOHAJIHHOM TI'PaMOTHOCTH YEJIOBEKAa /IS pEIIeHHs
MPAaKTUYECKUX 3a/1a4;

- BIQJICHHE OCHOBOIIOJIAraloIIMMH €CTECTBEHHOHAYYHBIMU MOHATUSIMH, 3aKOHOMEPHOCTSMHU, 3aKOHAMM
Y TEOPUSIMH; YBEPEHHOE UCITOJIb30BAHNE €CTECTBEHHOHAYYHON TEPMUHOJIOTMU U CUMBOJIMKY;

- BJIaJICHHME OCHOBHBIMH METOJAMH HAYyYHOTO IO3HAHMS, UCIOJb3YEeMBIMH B HayKe: HaOIIOJCHHEM,
ONMMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHHs 00pabaThIBaTh pe3ylbTaThl U3MEPEHUH, 00HAPYKUBATh 3aBUCUMOCTb MEXY HCCIETYEeMBIMH
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BEJIMYMHAMU, OOBSCHATH MOJYYCHHBIC PE3YyJIbTAThI U JICTAaTh BBIBOJIBI;

- c(OPMHPOBAHHOCTH YMEHHSI PEIIaTh €CTECTBEHHOHAYYHBIC 3a/1a4H;

- c(hOpMHUPOBAHHOCTh YMEHUS MPUMCHSTH MMOJIYYCHHBIC 3HAHUS NI OOBSICHCHHS YCIOBUN MPOTEKAHUS
€CTeCTBCHHOHAYYHBIX SIBJIICHHH B TpUpOAe, NPOoPecCHOHATbHOUW chepe W Ul TPUHATHS TMPAKTHUYECKUX
pELIEHH B IIOBCEIHEBHOM KU3HU;

- c(OPMHPOBAHHOCTh COOCTBEHHOHN IMO3UIIMH TI0 OTHOIICHUIO K €CTECTBEHHOHAYYHOH WH(pOpMAINH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

MakcumanbHasi yueOHast Harpy3ka oOy4Jaromnierocss /4 gaca, B TOM 4uCIIe:

— o0s13aTenbHas ayIMTOpHast yueOHast Harpy3ka odydarorerocs /2 yaca,

— caMocTosTeNbHas paboTa o0y4aromierocs 2 Jaca.

1.4 TlepeueHb IJIAHUPYEMBIX Pe3yJbTATOB O0YYeHHSI MO JUCHUILIHHE (NepedeHb (POPMUPYEMBIX
3HAHMIA, YMEHHUI1 U ONBITA AeATETbHOCTH)

Ne | HammeHnoBaHue B pesynprate n3ydenus yueOHON UCIUIIIMHBI 00ydaromuecs J0KHBI
ILIIL pasnena 3HATh YMETh MMETh NMPAKTUUCCKHUH ONBIT (BJIAICTH)
1 ®uszuka 31 — cmblicn nousTHH: | Y1 - IpUBOIUTHL NPUMEDPDI Ol - OLICHKM BJIMSIHUSL HA OPTaHU3M

€CTECTBEHHO- 9KCTIEPUMEHTOB H(HIIH) YeJI0BEKa NEKTPOMATrHUTHBIX BOJH U
HayY4YHBIH METOX HaOII0ICHUH, PaIroaKTUBHBIX M3ITyUCHUI;
MIO3HAHMS, 00OCHOBBIBAIOIIHX: ATOMHO- 02- 3HeprocOepeReHus;
3JEeKTPOMAarHUTHOE MOJIEKYJISIPHOE CTPOEHHUE
TnozJe, BEIIECTBA, CYIIECTBOBAaHHE
3JIeKTPOMarHUTHbIE 3eKTPOMarHUTHOTO MOJIS U
BOJIHBI, KBaHT, B3aMMOCBSI3b 3JIEKTPHUECKOTO U
IBOJTIOLHS MarHuTHOTO T10JIeH, BOJIHOBEIC U
Bcenennoti, KOPILYCKYJISIDHBIE CBOWCTBA
0O0JIBILION B3PHIB, CBeTa, HEOOPATUMOCTH TETIOBBIX
ConHeyHast cuctema, | MpoIeccoB, pa3deranne
rajaKkThKa, raJakTHK, 3aBUCHMOCTb CBOHCTB
TIEPUOANIECKUH BEIIECTBA OT CTPYKTYPHI
3aKOH, XUMHUYECKast MOJIEKYJI, 3aBUCIMOCTh CKOPOCTH
CBSI3b, XUMHYECKast XMUMHYECKOH peaKIuu oT
peaxius, TeMIIepaTypsl U KaTaJIHu3aTOPOB,
MaKpOMOJIEKYIa, KJIETOYHOE CTPOEHHUE KHUBBIX
0enok, kaTajauzarop, | opraHu3mos, poss JIHK kak
(bepMeHT, KieTkKa, HOCHUTEJIS] HaCJIeICTBEHHON
i depeHumanms UH(OPMAIIUH, IBOJTIOIMIO )KUBOU
kietok, JAHK, Bupyc, | npuponsl, npeBpaiieHus
Ononornyeckast SHEPTHH ¥ BEPOSITHOCTHBIN
SBOJIIOLHS, XapakTep MPOIECCOB B KUBOH 1
6uopaznoobpasue, HEKUBOH ITPUpPOJIE, B3aUMOCBSI3b
OpraHu3M, KOMIIOHEHTOB 3KOCHCTEMBI,
TIOTTYJIALHS, BIIMSTHHUE JIESATEIIBHOCTH
9KOCHUCTEMA, YeNoBeKa Ha SKOCHCTEMEI;
6uocdepa, sHTpOTHS, | Y2 - OOBSICHATH NPUKIATHOE
CcaMOOpTraHN3aIHS; 3HaYCHHE BOKHEHIINX
32 - BKJIa[ BETUKHX JOCTIOKEHUH B 00J1aCTH
YUEeHBIX B €CTEeCTBEHHBIX HAYK JJIS:
(dopmupoBaHue pa3BUTHS SHEPTETHKH,
COBPEMEHHOU TPAHCIOPTa U CPEJICTB CBSI3H,
€CTECTBEHHO- TIOJTYYEHHs] CHHTETHUECKHUX
Hay4YHOU KapTHHBI MaTepHaJIOB C 3aJaHHBIMHU
MHpa. CBOMCTBaMH, CO3/1aHHS
OMOTEXHOJIOTHH, JICUCHHS
MH(DEKIMOHHBIX 3a00JIeBaHUH,
OXpaHbl OKPYKaIOIIEH CpeIbl;
VY3 - BBIABHUTATH THIIOTE3BI U
MIPeAaraTh MyTH UX IIPOBEPKH,
JIeTIaTh BHIBOABI HA OCHOBE
9KCTIEPUMEHTAIBHBIX JIaHHBIX,
NIPE/ICTAaBIICHHBIX B BUJC
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rpaduka, TabIMIBI UK
JMarpaMMBl;

VY4 - paboTath ¢ €CTECTBEHHO-
HAy9IHOH HH(pOpManHeH,

coep Kamieiicss B COOOIMIEHUIX
CMU, unTepHET-pecypcax,
Hay4YHO-TIONYJISIPHOM
JUTEpaType: BIageTh METOAAMHU
TIOUCKA, BBLACIATH CMBICIIOBYIO
OCHOBY U OLICHHBATh
JIOCTOBEPHOCTH HH(POPMAIIUH.

XuMus

31 — CMBICT TOHSTHIA:

€CTEeCTBCHHO-
Hay4YHBII METOA
MTO3HAHUS,
ANEKTPOMAarHUTHOE
moIe,
AJIEKTPOMAarHUTHEIC
BOJIHBI, KBaHT,
IBOJTIOIHS
Bcenennoi,
0OJIBILION B3PBIB,
ConHevHas cucTema,
rajaKTHKa,
NIepUOANYECKUI
3aKOH, XUMHYICCKAs
CBSI3b, XUMUYECKAS
peaxis,
MaKpOMOJICKYJIa,
0eTIoK, KaTamu3aTop,
(dbepMeHT, KIIeTKa,
nuddepeHmaIus
knetok, JJHK, Bupyc,
OuosIoruUecKas
IBOJTIOIHS,
6uopasznoobpasue,
OpraHu3M,

TIOTTY ISV,
9KOCHCTEMA,
o6uocdepa, FHTpOMIHS,
caMOOpTaHU3aIIHS;
32 - BKJIaJ BEIIUKUX
YUYCHBIX B
(dhopmupoBanme
COBpPEMEHHOM
€CTECTBEHHO-
Hay4HOU KapTUHBI
MHpa.

VY1 - IpUBOAXTE TPUMEPHI
SKCIIEPUMEHTOB W(WIIN)
HaOJIIOICHHH,
000CHOBBIBAIOIIHAX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHUE
BEIIEeCTBA, CYIIECTBOBAHHE
AIEKTPOMArHUTHOTO TIOJIS U
B3aHMOCBSI3b YJIEKTPHUUECKOTO U
MAarHUTHOTO TIOJIEH, BOJTHOBEIE U
KOPILYCKYJISIDHBIE CBOWCTBA
CBeTa, HEOOPATUMOCTh TETNIOBBIX
MPOLIECCOB, pa3beranue
rajlakTHK, 3aBUCHUMOCTb CBOMCTB
BEILECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBHCUMOCTh CKOPOCTH
XAMHYECKOH pEaKIiy OT
TeMIepaTyphbl i KaTaJln3aTOPOB,
KJICTOYHOE CTPOCHHUE JKUBBIX
opranu3mos, poas JJHK kak
HOCHTEJISI HACIIEICTBEHHOM
UH(DOPMAITUH, DBOJIFOIHIO KHBON
MIPUPOJIBI, IPEBPALIEHUS
SHEPTUU U BEPOSITHOCTHBIN
XapakTep MpoLeccoB B )KUBOU U
HEXHBOW MIPUPOJIE, B3AUMOCBSI3b
KOMIIOHCHTOB YKOCHCTEMEI,
BIIMSTHAE JIEATEIEHOCTH
YenoBeKa Ha SKOCHCTEMEI;

VY2 - 00BACHATH NPHUKIIATHOE
3HAYCHUE BAKHEHIITIX
JOCTIDKEHUH B 00J1aCTH
€CTECTBEHHBIX HAYK JIJISI:
Pa3BUTHsI SHEPTETHKH,
TPAHCIIOPTa U CPEICTB CBSI3H,
TIOJIY9C€HUSI CHHTETHYECKUX
MaTepHalioB C 3aJaHHBIMH
CBOMCTBaMU, CO3TaHUS
OMOTEXHOJIOTHH, ICUCHHS
MH(EKIMOHHBIX 3a001eBaHNH,
OXpaHbl OKPY>KaoLEN CpeIbl;
V3 - BbIIBUraTh TUIIOTE3BI U
MpeJyIaraTh MyTH UX IPOBEPKH,
JIeaTh BEIBOJIBI HA OCHOBE
9KCICPUMEHTAIBHBIX TAHHBIX,
MIpeICTaBICHHBIX B BUIIE
rpaduka, TaOIUIBI HIH
IarpaMMBl;

VY4 - paboTath ¢ €CTeCTBEHHO-
Hay4HOH MH(pOpMaIuei,
CoJIepKaIICHCs B COOOIICHUSIX
CMU, untepHeT-pecypcax,
HAYYHO-TIONYJISIPHON
JIUTEpaType: BIaeTh METOJaMuU

03 - 0e30MacHOro MUCIOJIL30BaAHUS
MaTEepHUaJIOB U XUMHUYCCKUX BEIICCTB B
OBITY;

04 - 0CO3HAaHHBIX JTNYHBIX IEHCTBHII 11O
OXpaHe OKPY’KaIOLIEH Cpebl.
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TIOUCKa, BBLACIATH CMBICIIOBYIO
OCHOBY U OLICHUBATh
JOCTOBEPHOCTH MH(POPMALINH.

buonorus

31 — cMBICH TOHATHIA:
€CTECTBCHHO-
Hay4YHBII METOA
MTO3HAHUS,
ANEKTPOMATrHUTHOE
e,
3JIEKTPOMarHUTHEIC
BOJIHBI, KBaHT,
IBOJTIOIHS
Bcenennoi,
0O0JIBILION B3PBIB,
ConHeyHas cCUCTEMa,
rajaKTHKa,
MIEPUOJUUECKHUI
3aKOH, XUMHYICCKas
CBsI3b, XUMHUYECKAS
peaxis,
MaKpOMOJICKYJIa,
0eJIoK, KaTau3aTop,
(bepMeHT, Ki1eTKa,
nuddepeHmaus
knetok, JJHK, Bupyc,
OuoIoruYecKas
IBOJTIOIHS,
6uopaszHoobpasue,
OpTaHu3M,

TIOTTY TSIV,
9KOCHCTEMA,
o6uocdepa, FHTpOMIHS,
CcaMOOpTaHU3aIIHS;
32 - BKJIaJ BEJTUKUX
YUYCHBIX B
(dbopmupoBaHue
COBpPEMEHHOM
€CTEeCTBCHHO-
HAy4HOU KapTUHBI
MHpa.

VY1 - IpUBOAXTE IPUMEPHI
SKCIEPUMEHTOB H(UJIN)
HaOJIIOICHHH,
000CHOBBIBAIOIIHAX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHHUE
BEIIECTBA, CYIECTBOBAHHE
3IEKTPOMArHUTHOTO TIOJIS 1
B3aHMOCBSI3b JIEKTPHUECKOTO U
MarHUTHOTO TIOJIEH, BOJTHOBEIE U
KOPIYCKYJISIpHBIE CBOWCTBA
CBeTa, HEOOPATUMOCTh TETIIOBBIX
MIpOLIECCOB, pa3beranue
rajlakTHK, 3aBUCHUMOCTb CBOMCTB
BEIIECTBA OT CTPYKTYPHI
MOJIEKYJT, 3aBHCUMOCTh CKOPOCTH
XAMHYECKOH pEaKIiy OT
TeMIepaTyphbl U KaTaJln3aTOPOB,
KJICTOYHOE CTPOCHHUE JKUBBIX
opranu3mos, poas JJHK kak
HOCHTEJIS HACJIECTBEHHOU
nH(popMannK, IBOIIIOLHIO )KUBOU
TIPUPOIBI, PEBPAILICHUS
SHEPTUU U BEPOSITHOCTHBIN
XapakTep NpoLeccoB B )KUBOU U
HEXHUBOMW MPHUPOJIE, B3AUMOCBSI3h
KOMIIOHCHTOB SKOCHCTEMEI,
BIIMSTHAE JIEATEIEHOCTH
YeNoBeKa Ha SKOCHCTEMEI;

VY2 - 00BACHATH NPHUKIIATHOE
3HAYCHUE BAKHEHIITIX
JIOCTKEHUH B 00JIACTH
€CTECTBEHHBIX HAYK JIJIS:
Pa3BUTHS SHEPTETUKH,
TPaHCIOPTa U CPEJICTB CBSI3M,
MOJTyYEHUs] CAHTETUYECKUX
MaTepuajoB ¢ 3aJJaHHBIMU
CBOWCTBAMH, CO3JJAaHHS
OMOTEXHOJIOTUH, JICUCHHS
MHQPEKITNOHHBIX 3a00JICBaHUH,
OXpaHBI OKPYKaIOIICH Cpebl;
V3 - BbIABUTaTh TUIIOTE3BI U
MpeJyIaraTh MyTH UX IPOBEPKH,
JIeaTh BBEIBOJIBI HA OCHOBE
AKCIIEPUMEHTAILHBIX TaHHBIX,
MIPEICTaBICHHBIX B BUIIE
rpaduka, TaOIUIBI HIH
JUarpamMmmb;

VY4 - paboTath ¢ €CTeCTBEHHO-
Hay4HOH MH(pOpMaIyei,
coJiepKamIeiicss B COOOIICHUSIX
CMMU, untepHeT-pecypcax,
HAYYHO-TIONYJISIPHON
JUTEparype: BIaJeTh METOAaMU
ITOWCKA, BBIICISATH CMBICIIOBYIO
OCHOBY W OIICHUBATh
JIOCTOBEPHOCTH HHPOPMAITUH.

04 - 0CO3HAaHHBIX JIMYHBIX IEUCTBUHN MO
OXpaHe OKPY’KaIoIEeH Cpebl.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILIAHBI

2.1 O0bem yueOHOM AMCUMILVINHBI M BUIbI Y4eOHO padoThl

Bup yuedHoii padoTbl

Oobvem uacos

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

74

Oo6s13aTennbHAs ayIMTOPHAsA yueOHAas Harpy3ka (Bcero)

72

B TOM YHCJIC:

3aHATHUA JICKOUMOHHOI'O TUIIA

38

MMPAKTUUICCKUC 3aHATHUSA

18

J'Ia60paT0prIe 3aHATUA

16

CamocTosiTesibHas padoTa o0yuyawuierocs (Bcero)

2

B TOM YHCJIC:

pedepar

caMoCTOsITeNIbHAST BHEAyAUTOpPHas paboTa B BUAC JAOMAIIHUX MPAKTUYCCKUX 3aTaHUM,
WHAUBUAYAIBHBIX 33JaHHUI, CAMOCTOSTENLHOTO MOAOOpa M HU3Y4YEHHs JOMOJHUTEIHHOTO
TEOPETHYECKOr0 MaTepruaa

Ilpomesicymounas ammecmayus 6 popme oughgpepenuyuposannozo 3auema

2.2 CTpyKTYypa AMCUMILINHBI

KoauuecTtBo AYJAUTOPHBIX YaCOB

Teopernueckoe |IIpakTuueckne n
o0y4yeHue JlabopaTopHbIe
3aHATHA

HanmeHoBaHue pa3aesioB U TeEM Bcero

CamocToATe b
Has padora
CTY/IEeHTOB

Pa3zgen 1. ®usuka 25 12 12

1

Tema 1.1. Mexanuka

Tema 1.2. MonekyssipHas pu3uKa u
TEPMOJMHAMHKA

Tewma 1.4. CtpoeHue aToMa U KBaHTOBAs
du3nka

6 4 2
6 2 4

Tema 1.3. DnexTpoauHamuka 5 2 2
6 2 4
2 2

Tema 1.5. DBorOIIUS BCEJIEHHOMN

Paszngen 2. Xumus 24 14 10

Tema 2.1. CoBpeMeHHbIE NPECTABICHUS
0 CTPOEHHHU aToMa.

Tema 2.2. XumMuuyeckasa CBSI3b U
XUMHUYECKHE PEAKINHI

Tema 2.3. Knaccudukarus
HEOPTaHWYECKHUX BEIIECTB METAJIIBI U 4 2 2
HEMETaJUTHI.

Tema 2.4. Teopust XUMHUYECKOTO
ctpoenus. [TonsTue o6 opraHMyecKux 4 2 2
BEIECTBAX.

Tema 2.5. IlpenenbHble, HENPEAEIbHbIE
Y apOMAaTHYECKUE YTIIEBOJOPOIBI

Tema 2.6. [TpupoHbIe HCTOUHUKH
YTJII€BOIOPOAOB.

Tewma 2.7. Kucnopozconepxaiiue
OpraHUYEeCKHE BEIECTBA. YTIEBOIbI.
A3oTconeprKalie opraHn4ecKue
BEILIECTBA

Pa3gen 3. buoaorus 25 12 12

Tema 3.1. IlpoucxoxeHue 1 HayaJlbHbIE 3 2 -
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OTallbl Pa3BUTUA )KU3HH HA 3emie.

Tewma 3.2. LluTonorus — yueHue o

6 2 4
KJIETKE.
Tema 3.3. PasMHOXCHUE U 5 9 i
WHIUBUIYAJIbHOE Pa3BUTHE OPTAaHNU3MOB
Tema 3.4. OcHOBBI TEHETUKH U 8 9 5
CEJIEKIIUU.
Tewma 3.5. DBOIIOLMOHHOE YYEHUE 4 2 2
Tewma 3.6. B3aumooTHOIIEHHS 2 5 i
OpPTaHW3MOB ¥ CPE/IBI»
Bcero mo xucuuminge 74 38 34
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2.3 TemaTuueckuii njiaH u cogepxxanue yuyeonoii qnucuuniaunsl 5/1.08 EctectBo3Hanue

HanmenoBanme Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHble U NPAKTHYECKHE 3aHATHS, O6bem | YpoBeHb
pa3iesioB U TeM caMoCTOsITeIbHAs padoTa 00y4alIuxcs 4yacoB OCBOEHH
1 2 3 4
Paznen 1. ®usuka 25
Tema 1.1. Mexanuka Coaep:xkaHue yueOHOro MaTepuaJa 6 1,2
Jlekuuu 4
Mexanuyeckoe IBUXKEHUE, €r0 OTHOCUTEIBbHOCTh. 3aKOHBI AuHamMuku Herotona. Cuibl B mpHUpoe:
yIPYrocTh, TPEHUE, CHUJIA TSKECTU. 3aKOH BCEMUpPHOro TaroreHus. HeBecomocTs. MMmmynbc. 3akoH
COXpaHEHHUs MMIIYJIbCa U PEAKTHUBHOE ABWKeHHUE. [loTeHImanpbHas U KUHETHYECKas SHEprusl. 3aKoH
COXpaHEHUs MeXaHW4yeckoi sHepruu. Pabora m MomHocTh. Mexanndeckue konebanusa. Ilepuon u
gyacrora Kosiebannii. Mexanndeckre BONHBI. CBOHCTBa BOJNH. 3BYKOBBIC BOJIHBI. YIIBTPa3BYK U €r0
WCIOJIb30BaHUE B TEXHUKE U MEIUIIUHE.
JlaboparopHoe 3aHsTHE 2
1 | M3yuenue npmxenns Tena no OKpyKHOCTH
Tema 1.2. Coaep:xaHue y4eOHOIro MaTepuaJia 6 1,2
MouuekyasipHas ¢u3uka | Jleknuu 2
1 TEPpMOJHHAMHUKA. Ocuosubie nonoxenuss MKT. O0bsacHeHust arperaTHoOro COCTOSIHMSA BEIlleCTBA HA OCHOBE aTOMHO —
MOJICKYJIIPHBIX ~ TPEJCTaBICHUN. 3aKOHBI TEPMOJAMHAMHUKM. TeIJIOBbIE JBUTATEIM M OXpaHa
okpyxatomien cpeanl. KIIJ[ rennoBeix nsurareneil.
TpakTHYeCKOoe 3aHATHE 2
1 | OCHOBBI TEPMOJMHAMUKHI
JlaGoparopHoe 3aHsiTHE 2
1 | Onpenenenre OTHOCUTENILHOM BJIaXXHOCTH BO3AyXa C OMOIIbIO ICUXPOMETpa
Tema 1.3. Coaepxkanue yueOHOIro MaTepuaJa 5 1,2
DJIeKTPOAMHAMHUKA. Jlekun 2
DNEeKTpUYECKHe 3apsiibl. 3aKOH COXPAHEHUS AJIEKTpUUecKoro 3apsaa. 3akoH KynoHna. DnexkTpuueckoe
nosne. HampspkeHHOCTH aekTpudeckoro mostst. [loTeHnman, pa3HOCTh MOTEHIHAOB. [IpoBOMHUK 1
JTUAJIEKTPUK B JIEKTPUUYECKOM IoJie. MarHUTHOE MOJI€ MOCTOSIHHOTO MarHUTa U 3JIEKTPUUYECKOro TOKa.
MarauTHas UHAYKIUS, MATHUTHBIN TOTOK.
IlpakTHYeckoe 3aHATHE 2
1 ‘ 3akoH Kynona. HanpsxeHHOCTS.
CamocrosiTesibHas padora odyuarwmuxcsi: [logroroska pedepaton 1
Tema 1.4. Ctpoenue Coaeprxanue yueOHOro MaTepuaia 6 1,2
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aTroMa U KBaHTOBasi Jlekuuu 2
¢puzuka ®otorddexkT M KOpHyCKyNsipHBIE CBoOWcTBa cBera. lcmonb3oBanue ¢orodddexkra B TEXHUKE.

Crpoenue aroma: IUIaHeTapHas MOJelb U Mojenb bopa. [lornomenue u ucmyckanue cBeTa aTOMOM.

KBanrtoBanue suepruu. [lpunHnun neWcTBus U ucHoJjib3oBaHue Jja3epa. CTpoeHHE aTOMHOIO sjipa.

PanuoakTuBHBIE M3Ty4eHHMs UM HX BO3JCUCTBHE HA JKMBBIE OPraHU3Mbl. DHEPrusl pacllerICHUS

aTOMHOTO sijipa. SlnepHasi 3HEpreTHKa v SKOJOTHYECKHE MPOOJIEMbl, CBI3aHHBIE C €€ UCTIOIb30BAHUEM.

IIpakTHYecKoe 3aHATHE 2

1 | Crpoenue atoma.

JlabopaTopHoe 3aHsiTHE 2

1 | 3yuenue TpeKOB 3apsKEHHBIX YACTHIL IO TOTOBBIM (oTorpadusim
Tema 1.5. DBosouns Coaep:xanue y4eOHOIro MaTepHuaJia 2 1
BCEJIEHHOH Jlexkuun 2

DBOIIOLUS ¥ SHEPTHSI TOPEHUs 3Be3/1. TepMosiiepHblil cuaTes. O0pa3oBaHUE TIIAHETHBIX CHCTEM.

ConHeyHas cucrema.
Pazjnen 2. Xumus 24
Tema 2.1. CoBpemennnie | ConepxaHue y4eOHOI0 MaTepuasa 2 1,2
NnpeacTaBjIeHus 0 Jlexkuuu 2
CTPOECHUM aTOMaA. Crpoenune aroma. [IpoToHBI, HEHTPOHBI, 31EKTpOHBL. COCTOSIHME 3JeKTpoHa B aTrome. KBaHTOBBIE

yucna. KopmyckynspHo-BonHOBass Teopus. CTpoeHue aroma M nepuoauyeckuit 3akon JI. U.

MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK aTOMOB JJIEMEHTOB MaJIbIX U OOJBIINX

NePUOJIOB. DIEKTPOHHbIE KOH(PUTYypaIlM¥ AaTOMOB XUMHUYECKUX HJIEMEHTOB.
Tema 2.2. Xumnueckas Coaepxanue y4eOHOIro MaTepuaia 4 1,2
CBSI3b M XUMHYECKHeE Jleknuu 2
peaKkuuu Bunsl xumnyeckoit cBszu. MonHas cBs3b. KaTHoHbl, ux oOpazoBaHue U3 aToMOB. MoHHas CBS3b Kak

CBSI3b MEXJy KaTHOHAMH W aHuoHamu. Kiaccudukaiysi noHOB. IOHHBIE KPUCTAJUTMYECKHE PEIIeTKH.

CBoiicTBa BelIeCTB C HMOHHOM KpUCTaJUTMYeCKOW pemeTkoid. KoBaneHTHass XuUMHUYecKash CBA3b.

MexaHu3m 00pa3oBaHMs KOBAJICHTHOW CBSI3M. MOJIEKYIISIPHBIE M aTOMHBIE KPUCTAIUTHYECKUE PEIICTKH.

CBoiicTBa BelIECTB C MOJIEKYJISAPHOH M AaTOMHOW KPUCTAJUIMYECKHMMM pelIeTKaMu. MeTtauinyeckas

CBA3b. MeTanueckass KpucTauinyeckass pemerka. CBONCTBa BEIIECTB € METAUIMYECKOMN

KpUcTanInueckoil pemerkoi. Krnaccupukanuss xumuueckux — peakuuil. Peaknum coenuHeHus,

pasoKeHus1, 3aMeIeHUsI, OOMEeHa.

JlaGopaTropHoe 3aHsiTHE 2

1 | MsroTonenue moseneii MONEKyI MPOCTHIX U CIIOKHBIX BEIIECTB, KPHCTAIUTHYECKHX PEIIETOK
Tema 2.3. Coaepsxanue yueOHOIro MaTepuaJa 4 1,2
Kaacendukanus Jlexuun 2
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HEOPraHu4ecKux Oco6eHHOCTH CTPOEHUS aTOMOB U KpucTauioB. Kiaccudukanys MeTauioB 10 pa3inyHbIM IPU3HAKAM.
BeIeCTB METAJLIbI H Xumuueckue u ¢puszndeckue cBoiictBa MetayuioB. Hemeramisl. IX cTpoeHne u cBoiicTBa. 3aBUCUMOCTh
HeMeTaJlJIbl. CBOMCTB raJIOT€HOB OT UX MOJIOKEHMs B [lepuonndyeckoi cucteme.

IIpakTHyeckoe 3aHsATHE 2

1 | CoiicTBa METAILIOB H HEMETAIUIOB
Tema 2.4. Teopus Coaeprxanue yueOHOIro MaTepuaJa 4 1,2
XMMHYeCKOro crpoenust. | Jlekuuu 2
IlonsiTue 00 Teopuss xummueckoro crpoeHus BemecTB A. M. ByrnepoBa. M3omepsl u romosnoru. XUMHYECKUE
OpraHUYecKHuX (GopMyJIbl M MOJIENIM MOJIEKYJI B OPraHMYECKON XUMUM.
BelecTBax. JlabopaTopHoe 3aHsiTHE 2

1 | CocraBieHne MoJiee MOJIEKYJl OPraHUYECKUX BEIIECTB
Tema 2.5. [Ipenenbusie, | Coaep:kaHue y4eOHOro MaTepuaJia 2 1,2
HenpeaeJbHbIE U Jlekun 2
apoMaTH4YecKHe I'omosnoruueckuil pss, U30MepHsi 1 HOMEHKJIATypa 3THJICHOBBIX YIJI€BOJOPOOB. /IMEHbI U KayuyyKH.
yIJ1€BOAOPOAbI AJNKUHBI, UX TOMOJOTMYECKUH psAll, M30MEpHUsi U HOMEHKiIarypa. ApeHbl. beH3oin, ero crpoenue,

CBOMCTBA.
Tema 2.6. [Ipupoansie Coaep:xaHue yueOHOro MaTepuaJia 4 1,2
HCTOYHHUKH Jlexkuun 2
yriiesoaopoaos. [Tpuponnslit ra3: cocras, npuMeHeHue B kauyecTBe ToruBa. HedTs. CoctaB u nepepabotka HedTu.

Ileperonka nedgtu. Hedrenpoaykrsl.

TpakTHYeCcKoe 3aHATHE 2

1 | IIpupoIHBIE HICTOYHUKH YTIIEBOJOPOIOB
Tema 2.7. Coaepxanue yueOHOIro MaTepuaa 4 1,2
Kucaopoacoaep:xamue Jlekuuu 2
OpraHn4ecKue I'omosnoruueckuit psa npeaenbHbIX OAHOATOMHBIX CIUPTOB. [IoHATHE 0 (QYHKIIMOHAIBHON TpyIIIE.
BelleCTBa. YIJIeBO/bI. I'muuepun kak mpelncTaBUTENlb MHOrOATOMHBIX cnupToB. [lonstne 06 ampaerngax. KapOGonoBwie
A3zoTcoaepakamme KHUCJIOTBI, X CBOWCTBA MPUMEHEHHE. YTIEBOAbI, UX Kiaccudukaiys. CBOHCTBA IUIIOKO3bI, caXxapo3bl,
OpraHMYecKHe BelmecTBa | kpaxmana. AMHHBI, aMUHOKHUCIIOTHI, Oesku. Mx cocTas, cBOICTBA

TpaKkTHYeCKOoe 3aHATHE 2

1 ‘ Coctapnenue GopmMys CIUPTOB
Paznen 3. buoaorus 25
Tema 3.1. Conep:xaHue yueOHOro MaTepuaJa 3 1
IIponcxoxnenue n Jleknuu 2

HavaJbHbIC 3TaIbI

I'unore3bl BO3HMKHOBEHMs XU3HM Ha 3emuse. Kparkas uctopusi pa3BUTHS OPraHMYECKOTO MHpa.
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PAa3BUTHUA KU3HHU HA

VcaokHEHNE JKUBBIX OpraHU3MOB B IIPOLECCE DBOJIIOIMH.

3emure. CamocTosiTe1bHasi padoTa o0yuarmmxes: [loaroroska pedepaToB Ha Temy «/lokazarenbcTBa 1

POJICTBA YEJIOBEKA C )KUBOTHBIMIU)
Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 6 1,2
Huronorusi — yuyenue o | Jlekuuu 2
KJIeTKe. Knerka — eaununa pocra u pa3putusi. CoMaTu4eckue U MOJIOBbIe KIETKH. SIIpO KIETKH, €ro CTPOCHHE.

Kapuotun. BugoBoe nocTosHCTBO KapuOTHIIA.

IIpakTHyeckoe 3aHsATHE 2

1 | CpaBHuTenbHas XapaKTepUCTHKA KIIETOK PACTEHHIA, )HUBOTHBIX M TPUOOB.

JlabopaTopHoe 3aHsiTHE 2

1 | M3yyeHue CTpOeHUs paCTUTEIbHON U JKUBOTHOM KJIIETKH 110 MUKPOCKOIIOM
Tema 3.3. Coaep:xaHue y4eOHOro MaTepHuaJia 2 1,2
PaszmHo:xenne u Jlexuun 2
HHIMBHUAYAJIbHOE Jlenenue KJIETKH — OCHOBAa Pa3MHOXKEHUS M WHAMUBUAYAIBHOTO pa3BUTHS. CrnocoObl pa3MHOKEHUs
pa3BUTHE OPraHU3MOB opranu3MoB. [1oy10BbIE KIIETKH M OTIIOIOTBOpEeHUE. Meiio3.
Tema 3.4. OcHOBBI Coaep:xanue y4eOHOIro MaTepHuaJia 8 1,2
TeHEeTHKH U CeJIEKI[UH. Jlexnun 2

I'eneTka — Hayka O HACJIEJICTBEHHOCTH W HW3MEHYHMBOCTH. METOABl TEHETHKH. 3aKOHBI

HacCJIeICTBEHHOCTH, ycTaHOBJIeHHbIe MeHieneM, Mopranom. VX IMTOIOrMYECKHE OCHOBBI.

IIpakTHyeckoe 3aHsATHE 4

1 | Pemienne reHernyeckux 3amad. CocTaBleHHE CXE€M MOHOTHOPHJIHOTO W JUTHOPHIHOTO

CKpEIBaHHS

JlaGoparopHoe 3aHsTHE 2

1 | CocraneHue poaocIoBHOIL. PelleHre reHeTHUeCKnX 3a1au
Tema 3.5. Coaep:xaHue yueOHOro MaTepuaJia 4 1
IBOJTOIUOHHOE yueHHue | Jlekuun 2

Uctopust pazButus sBomonMOHHBIX uaeil. 3nauenue padot K. Jlunnes, XK. b. Jlamapka B pa3Butumn

HBOJIIOIMOHHBIX Uaei B Ononoruu. Yuenue Y. JlapsunHa o0 3Boronuu. J{BHXKYIIHE CUIIBI SBOJIIOLUU.

@®opMbl  ecTecTBEHHOTO  0oTOOpa.  Mmukpospomonus.  CoBpeMeHHBIE  TPEACTaBICHUS O

BUZ000pa3oBaHuu. OCHOBHBIE HANPaBJICHUS SBOJIIOLIMH.

JlaGopaTopHoe 3aHsiTHE 2

1 | Ananus u oreHKa pa3IHYHEIX THIOTE3 IPOMCXOXK/ICHHE KI3HH H YeNOBEKa
Tema 3.6. Conep:xaHue yueOHOro Marepuaa 2 1,2
B3aumooTHOmIEHUA Jekuuu 2
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OPraHu3MoOB M Cpe/bl

KpyroBopor BemecTB B 3Kkocuctemax. IlumeBbie 1menu. [IpaBuia SKOIOTHYECKONH MHUPAMUIBI.
Camoperyisius B 3kocrcteme. buocdepa — rnodanbpHas sxkocucTema.

Bcero: gexkunu — 38 yac.; npakrtuyeckue 3anaTus — 18yac.; sadoparopusie 3ansatusi — 16 yac.; CPC - 2

74
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2.4 Conepxxanue pa3aesioB JUCHUNIHHBI
2.4.1 3aHsaTHA JEeKIIMOHHOI'0 THUIIA

Ne
pa3iena

HaunumenoBanue
pa3aena

Copaepxxanue pasiena

dopma
TeKylIero
KOHTPOJIfA

1

2

3

4

2 cemecmp

duzuka

MexaHuueckoe JIBUKEHUE, €ro OTHOCHUTEIbHOCTb. 3aKOHBI
nuHamuku Hetotona. Cuiibl B ipupojie: ypyroctb, TpeHHe, cuia
TSOKECTH. 3aKOH BCEMHUPHOIO  TAroreHus. HeBecomocTs.
Nmnynee.  3akoH coXpaHEHHs HMIIYyJIbCa M PEaKTUBHOE
nBukeHue. [loTeHuManpHas M KUHETHYECKas 3HEprus. 3akoH
COXpaHEHHUS MeXaHW4YecKoil sHepruu. PaboTa W MOLIHOCTS.
Mexannueckue koneOanusi. llepuon u yactota KosieOaHUM.
Mexanunueckue BodHBL. (CBOHCTBA BOJIH. 3BYKOBBIE BOJIHBI.
VYibTpa3Byk M €ro HUCHOJb30BAHHWE B TEXHUKE U MEJIULIUHE.
OCHOBHBIE TOJIOKEHUS MKT. OObsicHeHHsI arperaTHOro
COCTOSIHMSI BEILIECTBA HAa OCHOBE AaTOMHO — MOJIEKYJISIPHBIX
MpecTaBlIeHU. 3aKOHbI TEPMOAMHAMUKH. TerIOBbIEe IBUTaTENIN
n oxpaHa okpyxaromei cpeasl. KIIJ[ TennoBeIX aBUraresneu.
DneKTpuueckue 3apsibl. 3aKOH COXpPaHEHHUs JIEKTPHUYECKOTrO
3apsna. 3akon Kynona. Dnexrpuyeckoe mose. HampsbkeHHOCTH
anekTpuyeckoro mois. lloTeHnuan, pa3HOCTh TMOTEHIMATIOB.
[IpOBOIHMK M IHAIEKTPUK B AJIEKTPUYECKOM I0je. MarHutHoe
10JI€ IOCTOSIHHOT'O MarHuTa M 3JIEKTPUYECKOro Toka. MarHuTHas
WHJIYKIIMSI, MarHUTHBIN TOTOK. DOTOY()PEKT U KOPIYCKYIApHbIE
cBoiicTBa cBera. lcmonb3oBaHue Qorodddexkra B TEXHHUKE.
CrpoeHne aroma: IUIaHeTapHas MoOJAENb W Mojaenb bopa.
[lornomenne u wucmyckaHwe cBeTa aromMoMm. KBaHTOBaHue
sHepruu. [IpuHOKNI JOEHCTBHS W HCIOJIB30BAHHME Jla3epa.
Crpoenue aTtoMHOro siapa. PagmoakTWBHBIE H3IY4eHUS U HUX
BO3JICHICTBUE Ha >KMBBIE OPraHU3Mbl. DHEPIusl paclleIuIeHUs
aTOMHOTO sjapa. SlnepHas »HepreTMka M JKOJIOTMYECKHE
npoOJieMbl, CBSI3aHHBIE C €€ WCIOJb30BaHUEM. OBOJIONUS U
SHeprus ropeHus 3Be3z. TepmosiiepHblii cuHTe3. OOpa3oBaHue
11aHeTHbIX cucteM. CoJHeuHas CUCTeMa.

P,y

XUMUS

Crpoenue aroma. [IpoToHbI, HEUTPOHBI, 37IEKTPOHBI. COoCcTOsIHME
3JeKTpoHa B arome. KBaHToBble umcia. KopnyckymnsipHO-
BOJHOBas Teopusi. CTpoeHHe aToMa M NEPUOIUYECKHU 3akoH /.
N. MenneneeBa. (OcoOEHHOCTH  CTPOEHUS  AIIEKTPOHHBIX
000JI0YeK aTOMOB JJIEMEHTOB MallbIX U OOJNBIIMX MEPHOIOB.
DNeKTpOHHBbIE KOH(MUTYpallUH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
Buasl xumunueckoit cBszu. Monnas cBsizb. KaTwonbl, wux
oOpazoBanne u3 aTomoB. oHHas CBsI3b Kak CBA3b MEXIY
kKatTuoHamMu © aHuoHamu. Kiaccudukamus wuoHoB. HoHHBIE
KpUCTAJUIMYECKHEe pemeTkr. CBOMCTBa BEHIECTB C HOHHOHM
KpUCTAJUITMYEeCKO pemieTkoil. KoBajneHTHass XMMUYECKasl CBS3b.
Mexanu3m 00pa3oBaHHs KOBAJIGHTHOW CBsI3U. MOJEKYJISIpHBIE U
aTOMHBIE KpHUCTa/UIMUecKue pemeTku. CBONCTBa BEHIECTB C
MOJIEKYJIIPHOH M aTOMHOW KPUCTAJUIMYECKUMM pPEIIETKaMHU.
Merauinueckass  CBSI3b. Merauinueckass KpUCTaJUIMYECKAst
peleTka. CaoiicTBa BEIIECTB C METAJTNYECKOMI
KpUCTANINYEeCKON pemeTkoi. Kiaccupukamuss XuMHUECKUX




Copaepxxanue pasnena

dopma
TeKyIlIero
KOHTPOJIA

3

4

peakuui.  Peakuuum coenMHEHUs, pa3IOKEHUs, 3aMEIlECHUS,
oomena. OCOOCHHOCTH CTPOCHHS aTOMOB M  KPHUCTAJLJIOB.
Knaccudukanus  MeTalioB 1O pa3iMyHbIM  [IPU3HAKaM.
Xumuueckue W (PU3MYECKHe CBOWCTBA MeTayioB. Hemerassbl.
Hx ctpoenune u cBOKCTBA. 3aBUCUMOCTh CBOMCTB rajJOr€HOB OT
nx nonoxenus B Ilepuommueckonr  cucreme. Teopus
XHMHYECKOTo cTpoeHus BemectB A. M. bytiepoBa. M3omepsl u
rOMOJIOTH. XHUMHYECKHEe (OpMYJIBl M MOJCIM MOJIEKYNI B
opraHuyeckom xumuu. ['oMosornueckuii psx ajlkaHOB, HX
HOMeHKiarypa. HM3omepuss ankaHoB. MerTaH, €ro CTpoeHHue,
¢usnyeckue U XUMUYecKHe cBOHCTBa. ['oMonoruueckuil psa,
M30MEpHsI 1 HOMEHKJIATypa 3TUJICHOBBIX YIJIEBOAOPOJOB. J{ueHbl
U KaydyKd. AJIKMHBI, UX TOMOJIOTUYECKUH psl, HU30MEpHUs H
HOMEHKJIaTypa. ApeHbl. beH30i, ero crpoeHue, CBOMNCTBA.
[IpuponHblil ra3: cocTaB, NPUMEHEHUE B KadyeCcTBE TOIUIMBA.
Hedts. CocraB u mnepepaborka nedrtu. Ileperonka nedTH.
Hedrenponykrsl. I'omonornuecknii pan IIpEJIENbHbBIX
OJIHOATOMHBIX cnupToB. [loHsATHE O (QYHKUIMOHANBHON TpymIie.
I'mauepuH Kak  HpeACTaBUTENb  MHOIOATOMHBIX — CIIMPTOB.
[lonstue o0 anmpaerngax. KapOoHOBbIE KHMCIOTHI, UX CBOMCTBA
npUMEHeHHe. YTieBoAbl, uX kiaccudukanus. CpoiicTBa
[JIIOKO3BI, Caxapo3bl, Kpaxmajia. AMUHBI, aMUHOKHUCIIOTBI, OEJIKH.
Hx cocraB, cBOMCTBA

Ne HaunmenoBanue
pa3aena pasaeaa
1 2
3 Buonorus

'mmoTte3sl BO3HMKHOBEHHS XU3HU Ha 3emie. KpaTkas ucropus
pa3BUTUSL  OPraHUYECKOr0  MHpa.  YCIOXHEHHUE  KHMBBIX
OpraHM3MoOB B mpoiiecce 3Boionuu. Kierka — ennHuna pocra u
pa3zButusi. CoMaTUyeCKUe U MOJIOBbIE KIETKU. SIApo KIETKH, ero
ctpoenue. Kapuorun. BugoBoe TMOCTOSHCTBO KapUOTHIIA.
Jlenenune KIETKM — OCHOBA Pa3MHOKEHMSI U MHAMBUIYAIBHOIO
pazButus. CrnocoObl pa3sMHOXKEHUsS opranu3MoB. [lonoBbie
KJIETKM M omioxorsopeHue. Meno3. ['eHernka — Hayka o
HAaCJEACTBEHHOCTH U U3MEHUYMBOCTU. METO/ bl T€HETUKH. 3aKOHBI
HacJeACTBEHHOCTH, yCTaHOBIIeHHbIe MenneneM, Mopranom. Mx
[IUTOJIOTHYECKAE OCHOBBI. VICTOpHSI pa3BUTHS HSBOIIOIMOHHBIX
unen. 3nauenue pador K. Jlunnes, XK. b. Jlamapka B pa3Butun
ABOJIONUOHHBIX waed B Ouosormu. Ydenme Y. [lapBuna o0
SBOJIOUUU. JBYOKYIIME CUITBI HBOMIOLUU. DOPMBI €CTECTBEHHOTO
otbopa. MukposBomorusi. CoBpeMEHHBIE TIPEACTABICHUS O
BHUI000pa30BaHUU. OCHOBHbBIE  HaNpaBJICHUS  HBOJIIOIUU.
Kpyrosopot BemniectB B 3xocuctemax. [Iumessie nenu. [IpaBuna
sKoJoruyeckon mnupamuabl. CaMmoperymisinus B HKOCHUCTEME.
buocdepa — rmobanpHas sxocucTema.

P,y

[Tpumeuanue: P — nanucanue pedepara, ¥ — ycTHbIN orpoc

2.4.2 llpakTuyeckue 3ansitus (JlaGopaTopHble 3aHATHS)

Ne

HauMenoBanue
pasaena

HaunmeHnoBaHHe nNpaKkTHYeCKHUX (J1a0opaTOpHBIX) padoT

dopma
TeKyIlIero
KOHTPOJIA

2 cemecmp
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1 2 3 4

JlaGopatopHas pabota Ne 1: M3yyeHne ABMKEHHS T€Ia O OKPY>KHOCTH
ITpakTrueckas padota No 1: OCHOBBI TEpMOIUHAMUKHI

1. |®wuzuka JlabopaTtopHnas padota Ne 2: OnpeniesieHue OTHOCUTEIBLHOMN BIQKHOCTH
BO3J1yXa C TOMOIIBIO ICUXPOMETpA

[Tpaktuyeckas padora Ne 2: 3akon Kynona. HanpsokeHHOCTD.

JIP, TIP, T,

[Tpaktuyeckas padora Ne 3: CtpoeHue aToma.

JlabGopaTtopHnas padota Ne 3: M3ydeHnue TpeKoB 3apsHKEHHBIX YaCTHI 110
roToBBIM (hoToTrpadusim

JlabopaTtopnast pabota Ne 1: M3roroBienue Mojenei MOJIEKyYI MPOCTHIX
U CJIOXKHBIX BELIECTB, KPUCTAUIMYECKUX PELIETOK

[TpakTuyeckas padora Ne 1: CBOMCTBAa METAJUIOB M HEMETAJLJIOB

2. |Xumus JlaGopatopHas paborta Ne 2: CoctaBieHne MOZeei MoJIeKy
OpPraHUYeCKUX BEIIECTB

ITpakTnueckast paborta Ne 2: IIpupojHble HCTOYHUKH YIIIEBOJOPOJIOB
ITpaktuyeckas pabora Ne 3: CocraBinenue GopMys CIUPTOB

JIP, TIP, T,
D

[TpakTnueckas padorta Ne 1: CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK
pacTeHUi, )KUBOTHBIX U TPUOOB.

JlabGopaTtopnast padota Ne 1: M3ydeHue ctpoeHus: pacCTUTEILHON U
YKUBOTHOMU KJIETKH MOJ] MUKPOCKOIIOM

[IpakTuueckas padota Ne 2: Pemenne reHeTHUECKUX 3a7a4. JIP, IIP, T,
CocTaBieHre CXeM MOHOTHOPUHOTO U AUTUOPUIHOTO CKPEIIMBAHUS C)
JlaGopaTtophnast pabota Ne 2: CocTaBieHue poaocioBHOM. Pemenue
TeHETUYECKUX 3a/1a4

Jlaboparopnas pabota Ne 3: AHanu3 U OlEHKA PA3IUYHBIX TUIIOTE3
MIPOMCXOXKJICHNE )KI3HU U YEIIOBEKA

3. |Buonorus

Ilpumeuanue: I1P- npaxmuueckas paboma, JIP- nabopamopuas paboma; T — mecmupoganue, 3 — nanucanue
acce

2.4.3 Conep:kaHue caMOCTOSITEJILHOM PadoThI

IIpuMmepHas TemaTHKa pedepaToB

Paszpnen 1. dusuka

Tema 1.3. DiekTpoaMHAMHUKA

1. ITocTostHHBIN AIIEKTPUUECKHI TOK B TPOBOASILINX CpeIax. 3aKOHBI TOCTOSHHOTO TOKA.
2. DNeKTpUUYEeCcKue sIBICHUS B IPUPO/IE.

3. SIBieHUs DNIEKTPOMArHUTHON MHIYKIIUU H CAMOWHITYKITHH.

4. MaruutHoe 1oJie 3eMJId ¥ « MarHUTHAs MTaMATh » T€0JIOTHYECKUX I1IaCTOB.

5. DIeKTpOMarHUTHOE MOJie YelI0BeKa.

IIpumepHas TemaTHKa 3cce
Pa3nen 1. ®u3zuka

Tema 1.1. Mexanuka

Occe: [Ipunuun unepuuu [Nanunes

244 TlepeueHb Yy4eOHO-METOAMYECKOTO oOOecnmeyeHHs] JJIsi CAMOCTOSTENbHOH  PadoThI
o0yuyaruuxcst Mo JUCHUINJINHE

CamocrosiTennbHast paboTa CTYIEHTOB SIBIACTCS BaKHEHIIeH QopMoii yueOHO-TI03HABATEIBLHOTO
mporecca. OCHOBHAS LENb CAMOCTOATEIBHONW PAaOOTHI CTYACHTA MPU M3yYEHUU IUCIUIUIMHBI — 3aKPEMUTh
TEOPETUYECKHE 3HAHUA, MOITYYCHHBIE B XOJ JIEKIIMOHHBIX 3aHATHH, a Takke CPOpPMHUPOBATH MPAKTUUYECKUE
HaBBIKH MOJTOTOBKH.

CamocrosTenbHast paboTa CTyIeHTa B IPOLIECCe OCBOCHUS TUCHUIUIMHBI « EcTecTBO3HaHME) BKIIIOYAET:

— U3Y4YEHHE OCHOBHOM U JOMOJHUTEIBHOMN JIUTEPATYPHI 110 KYPCY;
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— CaMOCTOSITEIPHOE U3YUYeHHE HEKOTOPBIX BOIIPOCOB (KOHCIIEKTHPOBAHHUE);

— paboTy ¢ AIEKTPOHHBIMU YU€OHBIMHU PECypCaMu;

— HW3yuYeHHE MaTePUAIIOB IMEPHOAMYECKON TIeUaTH, UHTEPHET PECYPCOB;

— TOJTrOTOBKY pedepaToB, dcce.

Ha camocrosiTenpHyI0 paboTy 00y4aromuxcsi OTBOAUTCS 2 Yyaca y4eOHOro BPEMEHHU.

HaumenoBanue
IlepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecieYeHUs1 TUCHUILUINHBI 110
Ne pasnaenia, TeMbl, .
BBITIOJIHEHH IO CAMOCTOSATEIbHOM PadoThI
Buga CPC
1 2 3
Pa3nen 1. ®dusuka
Tema 1.3. 1. Caenko, O.E. EcrecTBo3Hanue. : yuebnoe nocobdbue / Caeako O.E., Tpymmuna

OnexkrpoauHamuka |T.I1., JlorBuaenko O.B. — Mocksa : KuoPyc, 2019. — 364 c. — (CIIO). —
ISBN 978-5-406-04758-3. — URL: https://book.ru/book/933748 — Texkcr :
3IIEKTPOHHBIM.

2. Tpymmnua, T.II. EcrectBo3nanue : ydebnoe mocodume / Tpymmna T.IL.,
Caenxo O.E., Apytionsn O.B. — Mocksa : KnoPyc, 2017. — 364 c. — (CIIO).
— ISBN 978-5-406-05720-9. — URL.: https://book.ru/book/921621 — Texcr :
3IICKTPOHHBIN.

Pasnen 3. buosorus
Tema 3.1. 1. Caenko, O.E. EcrecTBo3Hanue. : yueOHoe nocobue / Caenko O.E., Tpymuna
[Ipoucxoxaenue u |T.I1., JlorBunenko O.B. — Mocksa : KuoPyc, 2019. — 364 c¢. — (CIIO). —
HavanbHble dTanbl  |ISBN 978-5-406-04758-3. — URL: https://book.ru/book/933748 — Tekcer :
Pa3BUTHS KU3HU HA |dJICKTPOHHBIMH.

3emie. 2. Tpymmna, T.II. EcrecrBo3Hanue : ydebHoe mocobue / Tpymmna T.II,
Caenxo O.E., Apytionsin O.B. — Mocksa : KuoPyc, 2017. — 364 ¢. — (CII0).
— ISBN 978-5-406-05720-9. — URL.: https://book.ru/book/921621 — Texkcr :

JJIEKTPOHHBIN.

Kpome mnepeuncieHHBIX HCTOYHUKOB [0 TEMaM CAaMOCTOSTEIbHOM padoThl, CTYAEHT MOXET
BOCIIONIb30BaThCS DNEKTPOHHO-OMOMMoreynsiMu cucreMamu (OBC), mpodeccnoHanbHbBIME 0a3aMu JTaHHBIX,
AJIEKTPOHHBIMU 0a3aMM NEPUOAMYECKUX W3JaHUM, IpYTMMU UH(GOPMALMOHHBIMU pECypcaMu, YKa3aHHBIMHU B
pazznene 5.4 «llepeyeHp pecypcoB MHPOPMALMOHHO-KOMMYHUKAIIMOHHOW ceTn «MHTepHeT», HeoOXOAUMBIX
JUIS OCBOEHHUSl JMCLUHUIUIMHBD), BKIIOYAIOIIMM pecypchl, JOCTYN K KOTOpPhIM OO€ecledeH IO JOoroBopam ¢
npaBooOyafaTensiMi, U o0pa3oBaTelbHbIE, HayUHbIEe, CIPABOYHBIE PECYpChl OTKPBHITOTO JIOCTYIA, UMEIOIUE
cratyc opunuanbHbIX ((penepanbHbie, OTpaCIEBbIe, YUPEKICHUM, OpraHu3aiil U T.I1.), a TAKXKE MOUCKOBBIMU
cucreMamu ceTu VIHTepHeT 11 moucka 1 paboThl ¢ He0OXo1uMoi HH(pOpMaIUei.

JIist OCBOGHMSI JAHHOW JMCIIUIUIMHBI W BBITIOJHEHUS MPETyCMOTPEHHBIX YYeOHOUW MpOrpaMMoi Kypca
3aJJaHUi TI0 CaMOCTOSATENIbHOW paboTe MOXeT OBITh MCIIOJIB30BAHO ClIeAylollee y4eOHO-METOANYECKOe
o0ecnieueHue:

— METOAMYECKHE PEKOMEH AU JIJIsl IPAKTHUECKUX 3aHATHI U CaMOCTOSATEIHHON PabOTHI.

Y4eOHo-MeToAnYeCKHEe MaTepraibl Ui CaMOCTOATEIbHONU paboThl 00yUYaromuXCsl U3 YUcia HHBAJIUJIOB U
JUI] ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 310poBbsi (OB3) mpenocraBnstores B (GopMax, aganTHPOBAHHBIX K
OTPAaHUYCHUSIM WX 37J0POBbS U BOCTIPUATHS HHPOPMAIIUHU.

JInst i1l ¢ HapyLEeHUs MU 3pEHUS:

— B MieyaTHOU (hopme yBeIMUEeHHBIM HIpU(TOM;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist an ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHOH (hopme;

— B (popMe JIEKTPOHHOTO TIOKYMEHTA.

JList i1 ¢ HapyLIEeHUs MU ONIOPHO-JBUTATEIBHOTO anmnapara:

— B IIeYaTHOU (opme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHT€HTa 00y4JaroIuxcsl.
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MBIIIJICHUSA.

3 OBPA30OBATEJIBHBIE TEXHOJIOT U
Jig peanu3alud  KOMIIETEHTHOCTHOTO TIOAXOJa MpelycMaTpuBaeTCsi HUCIHOJIb30BaHWE B y4yeOHOM
nporecce aKTUBHBIX U MHTEPAKTHUBHBIX (POpPM MpOBENEHUS ayAUTOPHBIX U BHEAYIUTOPHBIX 3aHATUH C LIEIBIO
(dbopMupoBaHUs U Pa3BUTHS MPOGECCHOHATBHBIX HABBIKOB 00 yUaIOLTUXCS.
B mpouecce npenojaBaHus NPUMEHSIOTCS 00pa30BaTENbHBIE TEXHOJOTUU Pa3BUTHA KPUTHYECKOTO

HCIOJIB3YIOTCSA TEMATUYCCKUEC ITPE3CHTAllUN, MHTCPAKTUBHLIC TCXHOJIOTHH.

3.1 Odpa3oBaTebHbIe TEXHOJOTMH NIPH NPOBEICHNH JIEKIHIl

B yLIe6HOM mnmponecce Hapdaay ¢ TpaaulluOHHBIMU O6p8,30BaTeJ'IBHBIMI/I TCXHOJIOT'UAMU

Buabl npuMeHsieMbIX Koa-Bo
Ne Tema .
o0pa3oBaTeIbHBIX TEXHOJIOTHI | 4Yac
1 2 3 4
1 | Tema 1.1. Mexanuka Jlekuus-0ecena 4
2 | Tema 1.2. MonexynsipHas Gu3MKa U TEPMOAMHAMUIKA Jlexuus-6ecena 2
3 | Tema 1.3. DnexkTpoarHaAMUKA Jlexnus-Oecena 2
4 | Tema 1.4. CtpoeHue aToMa M KBaHTOBas PU3MKA Jlexuus-6ecena 2
5 | Tema 1.5. DBoironus BCEIEHHON Jlexuus-npoOIeMHOTO U3JIOKEHUs | 2%
Tema 2.1. CoBpeMeHHbIE NPEICTABIECHUS O CTPOCHUU
6 p e p Jlexkums-Oecena 2
aToMa.
7 | Tema 2.2. XumMuueckas CBSI3b M XUMHYECKHE PEAKIIUU Jlexusi-6ecena 2
Tewma 2.3. Kinaccudukaruss HSOPraHUYECKUX BEIIECTB
8 (uxan p B Jleknus-06ecena 2
METaJIJIbl U HEMETAJIbL.
Tema 2.4. Teopust xumudeckoro crpoerus. [lonstue 06
9 Jlexums-Oecena 2
OpPraHMYECKUX BEIIECTBAX.
Tema 2.5. IlpenenvHble, HEMPeAETbHBIE U APOMATUUYECKUE
10 p » HETp P Jlekums-6ecena 2
yTIIEBOJIOPOIBI
11 | Tema 2.6. IlpupoaHbIe HCTOYHUKH YTIIEBOJIOPOJIOB. Jlekus-mpoOIeMHOTO H3NIOKEHHsT | 2%
Tema 2.7. Kucnopojcoaepxalire OpraHnueckue BeniecTna.
12 Jlexnus-Oecena 2
YrineBoabl. A30TCoIepKaIlie OPraHNIECKUE BEIIeCTBA
Tema 3.1. IIpoucxoxneHne U HadaIbHBIC ITAIBI PAa3BUTHUS
13 P 2 p Jlexnus-Oecena 2
KU3HU Ha 3eMJIe.
14 | Tema 3.2. [luTonorusi — yueHue o KJIETKE. Jlexnus-6ecena 2
Tema 3.3. PazMHOXXEHHE U MHAUBHUIYaIbHOE Pa3BUTHE
15 FHBILY p Jlekums-6ecena 2
OpPTraHU3MOB
16 | Tema 3.4. OCHOBBI T€EHETUKH U CEJIEKIIHH. Jlexnus-Oecena 2
17 | Tema 3.5. DBOJIOIIMOHHOE YUEHHE Jlexnus-6ecena 2
18 | Tema 3.6. B3auMoOTHOIIEHUS] OPraHU3MOB U CPEJIbI Jlekuus-npoOIeMHOTO U3JIOKeHust | 2*
HToro no kypey| 38
B TOM YHCJI¢ HHTEPAKTHBHOE 00y4yeHue* 6*
3.2 Obpa3oBaTesibHbIe TEXHOJOTMH NPH NPOBEJCHUU NPAKTUYECKHX 3aHATHH (1a00paTOPHBIX
abor)
Bujabl npuMeHsieMbIX Koa-Bo
Ne Tema Bt 1P .
o0pa3oBaTeIbHBIX TEXHOJIOTHI | Yac
1 2 3
1 | Tema 1.1. Mexanuka naboparopHas paboTa, TecT, acce| 2*
5 Tema 1.2. MonekynspHas $u3MKa U TEPMOIMHAMHKA mpakTUdeckas pabora, 4
nabopaTopHas paboTa, TeCT
3 | Tema 1.3. DnexTpoarHaMHUKa npakTuyeckas padora, TeCT 2
4 | Tema 1.4. CtpoeHue aTomMa 1 KBaHTOBas (pu3nka nabopaTopHas paboTa, TeCT 2
5 | Tema 2.2. Xumnueckas CBA3b M XUMUYECKHE pEAKLIUU nabopaTopHas pabora 2
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Tewma 2.3. Knaccudukaius HEOpraHUYECKUX BEIIECTB
METaJUIbl U HEMETAJLIBIL.

Tewma 2.4. Teopust xumudeckoro crpoenus. [lonsarue 06
OpPraHUYEeCKUX BEIIECTBAX.

8 | Tema 2.6. IlpupogHbie UCTOYHUKHU YTIIEBOJOPOJIOB. pakTHieckas pabora, scce 2%
Tewma 2.7. Kucnopojacoaepxaiiyue OpraHn4ecKrue BeIIecTna.
YrneBojabl. A30TcoiepKalline OpraHnyecKue BElecTBa

npakTudeckas padora, TeCT 2

naboparopHas paboTa, TecT 2

npakTudeckas padora, TeCT 2

npakTu4eckas padbora,

10 | Tema 3.2. [{uTonorust — y4eHue O KIIETKE. 4/2*
nmabopaTopHas paboTa, TECT, 3¢ce

11 Tewma 3.4. OCHOBBI T€HETHUKH U CEJICKIIUH. mpakTudeckas pabora, 6
nabopaTopHas paboTa, TeCT

12 Tema 3.5. DBONIOIIMOHHOE YUCHUE mpakTUdeckas pabora, 2
nabopaTopHas paboTa, TeCT

Htoro no kypcey| 34

B TOM 4YHCJIe HHTEPAKTHBHOE 00yueHune* 6*

4 YCJIOBHUS PEAJIM3ALIUA TPOT'PAMMBI TUCHUIIJINHBbI2

4.1 MarepuajbHO-TeXHHYecKass 0a3a, HeoOXoaumMasi [Jisl OCYLIeCTBJIeHHsI 00pa30BaTeIbHOIO
npouecca no JMCUMIInHe

Peanu3zanus yueOHOM IUCHUIIIMHBI OCYILIECTBIISIETCS B CIIELUATIbHO 000PY/I0BAHHBIX ayIUTOPUSX.

Ob6opynoBanue:

— nocka uatepaktuBHas Hitachi,

— MYJIBTUMEIUNHBIN IPOEKTOP;

— HOYTOYK;

— KOJIOHKH;

— BBIXOA B HTEpHET;

— ydeOHas Meberb;

— J0cka ydeOHasl.

Xumus

— HarJsigHbIA  IeMoHcTpauoHHbld Marepuan: Komnmekmuss «Mertamisl»y; Komeknus «Hedts u
NPOAYKTHl €€ mepepaboTku»; Mogenp JeM. KpUCTAIMYECKOW pelieTkd anMmasa; Mogenb  Jem.
KpUCTANIMYECKO pemieTkn sxene3a; HaGop aromMoB ais cocraBieHuss mozenei mosekyn jiabop. HabGop
Mpe/IHa3HauyeH /715l COCTaBJICHMS MOJeNIel MOJIEKYJI Pa3IMuHbIX BEIIECTB;

— HarsaHele nocoodus: [lepuoanyeckas cucteMa XUMHUECKUX 1eMeHTOB MeHeneeBa, PactBopumocth
KHUCJIOT, OCHOBaHUM U COJIEN B BOJE, XUMHU.

— D3JIEKTPOHHBIE pecypchl: IHTepakTHBHbBIE HAarIsIIHbIE TocoOusi. EcrecTBO3HAHUE.

duznka

— HaIJIAIHBIA JIEMOHCTPAIIMOHHBIM MaTepuai: ammepMeTp Iabop.; BOJIBTMETP Ja0op.; TUTPOMETP
MICUXpPOMETpUYECKHid; nuHamomeTp aem. 10 H; mummammnepmerp.; HaOOp ISl TEMOHCTpAIlMU CHEKTPOB
ANIEKTPUYECKOTO  TOJIS; HAO0Op JIEMOHCTPAIMOHHBIN  «DIEKTpU4ecTBO-1»; mabopaTopHbli  HAOOp
«Kpucramnmuzamusi», CTpelka MarHWTHas Ha ImTatuBe (mapa); TepMomeTp JneM.; Tpyoka HproToHa;
AJIEKTPOMETPHl € HAOOPOM NPUHAAIESIKHOCTEH; TENEeXKKU JIETKOMOJBUKHbBIE, HaboOp TIpy30B; HabOp
COETMHUTENIbHBIX TPOBOJIOB;

— Harsanaeie mocoOusi: Tabmuma. Illkama sMeKTpOMAarHUTHBIX BONH; Tabmuma. DJIEKTpOJAWHAMUKA;
Taonuipl. @usuka. 10 xi.; Tabmuiel. @usmka. 11 k.

— DJIEKTPOHHBIE pecypchl: MHTepakTHBHBIC HarisaHble mocobOus. MomekynspHas ¢usuka. Yacte 1.
[Tporpammuo-meTonuueckuit komruieke (DVD-box); MHTepakTHBHBIC HarIsIHBIE TIOCOOHMs. MouekymspHas
¢uzuka. Yacts 2. [Iporpammuo-meroauueckuit kommieke (DVD-box); CD nuck. «1C ®usuka, 10 kmace»; CD
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quck. «1C:lkoma. ®Pusuka, 7-11 ki bubmmoreka HarmsaHelx mnocoOuit»; CD muck. «1C: duzndeckuii
KOHCTPYKTOP» — TBOpUecKast kKomnbioTepHas cpenaKaduner EctecTtBo3Hanus (6nosiorus) o00opynoBaHue:

O6opynoBanue:

— MHTEPAKTUBHAS 1O0CKa Smart;

— MYJIbTUMEIUNHBIN IIPOEKTOP;

— HOYTOYK;

— BbIX0J B MIHTEpHET;

— ydeOHas MeOerb;

— JIOCKa YYEHHYECKas;

— MHKPOCKOIIBI IIKOJIbHBIE

— HarjdsgHbIl JEMOHCTpAaUMOHHBIA Marepuan: Ckener delloBeKa Ha IITaTuBe.; Topc uyenoBeka
pa3bopHblil, Mogenp-anmiukanus «['amerorenes y uenoBeKa W MIICKOMUTAIOMIMX» (JJAMUHUPOBAaHHAs);
Mogenp-anmuinkanus  «HemonHoe JOMUHHUpPOBAaHME W B3aWUMOJECHCTBHE TE€HOBY», MOJENb-anIuIMKaus
«buocunTtes Oenka» (JamuHHpoBaHHas); Monenb-anmnukanus «['eHeTuka rpynn KpoBu»; Mojenb-
anmuikauus «Jlenenue kinetku. Muto3 u meiios»; Monenb-anmnukanus «MOHOTHOPUIHOE CKPELUBaHUEY;
Monenb-anmnukanus «luruOpunnoe ckpeumBanuey; Monenb-anmnukanusa «HacnenoBanue pesyc-hakropay;
Monens-anmnukanus «Ilepexkpect xpomocom»; Kommuiekt mukponpenapatos "Anatomus". [lpeanasnauen s
MIPOBEJICHUS IIUPOKOTO CHEKTpa TaboparopHbix paboT; Kommiiekt MukponpenapatoB «OO011as Ouonorus»;

— JIeMOHCTpaloHHble Tabnuubl: buonorud. 10 — 11 k. OBontonmonnoe yuenue; buonorus. 10 — 11 k.
Hwuromorus. 'enernka. Cenexnus;

— DJJIGKTPOHHBIE pecypchl: HMHTepakTuBHBIE HaryisgHeie mocobus. EcrectBo3nanume. IIporpammuo-
Mmeronuueckuii komiuieke (DVD-box); WuTepakTuBHBIE HarasiaHble mocobOus. buosorus demoBeka.
[Tporpammuo-mMetoauueckuii  komiiekc (DVD-box);.«1C:buonorndyeckuii  KOHCTPYKTOp» — TBOpUYECKas
KOMIIbIOTEpHAs Cpea;

4.2 IlepeyeHb HEOOXOAMMOI0 MPOrPaAMMHOI0 O0ecTeYeHus!

[Tpu n3ydeHnH UCIUTUIMHBI MOXKET OBITh HCITOJIb30BAHO CIIAYIOIIEE IPOTPAMMHOE 00eCTICYeHHE:

— KOMIUIEKC B3aMMOCBSI3aHHBIX IIpOrpamM, IpelHa3HaueHHbIX JUIs ynpaieHus pecypcamu [IK u
OpraHM3aIliK B3aUMOJIEHCTBHUS C MoJIb30BaTeaeM (omneparnonnas cuctema Windows XP PRO);

— TaKeT MPUJIOKEHUHN IS BBITOJHEHHUS OCHOBHBIX 3a]1a4 KOMITBIOTEPHON 00paOOTKH pa3IMUHBIX THITOB
nokymeHToB (Microsoft Office 2010) B cocTaB KOTOPOT0 BXOJST:

MS Word — TekcToBbIi iporieccop — AJIsi CO3AaHMs ¥ PEAAKTHPOBAHMUS TEKCTOBBIX JOKYMEHTOB;

MS Excel — tabauunblii nporieccop — Uit 00pabOTKK TaOJIMYHBIA TAHHBIX U BBITOJHEHUS CIIOYKHBIX BbI-
YHUCJICHUH;

MS Access — cuctema yrpaBieHus: 6a3aMH TaHHBIX — JUIS OpraHu3auy paboThl ¢ OONBIIMMHA 00beMaMu
JAHHBIX;

MS Power Point — cuctemMa MOArOTOBKH 3JCKTPOHHBIX MPE3CHTAIMA — JUIs MOJTOTOBKU M MPOBEICHHUS
MpE3EHTALNN;

MS Outlook — menemxep nepcoHanbHONM HHPOPMAIMU — JUTS 00ECTICYCHUST YHH(PHUIIUPOBAHHOTO JOCTYIIA
K KOpIIOpaTUBHON MH(OpMaIH;

MS FrontPage — cuctema penaxktupoBanust Web-y310B — s co3nanus u ooHoBneHus Web-y3510B;

MS Publisher — HacTonbpHas u3garenbckas cucTeMa — JUis CO3JaHHs MPOPECCHOHATBEHO 0(OPMIIEHHBIX
myOIuKanuil.

— mporpamma Juist KomruiekcHoi 3amuThl 11K, o0benunstomas B cebe aHTUBUPYC, aHTUIINHUOH U (PyHK-
U0 yaaneHHoro agmuauctparopa (Kaspersky endpoint Security 10);

— TMaKeT MporpaMM ISl CO3JaHUS U MPOCMOTPa IMEKTPOHHBIX myOnukauuii B ¢popmare PDF (Adobe
Reader);

— MPUKIAJHOE MPOrpaMMHOE oOecriedeHre Al IPOCMOTpa BeO-CTpaHull, Colep>KaHMsI BeO-T0KyMEHTOB,
KOMIIBIOTEPHBIX (DaliIoB M MX KaTaJloroB, yNpaBJICHUS BEO-NIPUIIOKEHUAMHU, a TAKXKE JUISl PEIIEHUsS IPYTUX
3anad (Google Chrome);

IIPOrpaMMBbl, IpeJHa3HAUCHHbIE [T apXUBALMK, YIIAKOBKU (ailJIoB ITyTeM CKaTHs XpaHUMOH B HUX
uHpopmanuu (7zip).
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5 IEPEYEHb OCHOBHOM 1 JONOJIHUTEJIHbHON YUYEBHOM JINTEPATYPHI,
HEOBXOJUMOI JIJIsI OCBOEHUSA JUCIATLTAHBI

5.1 OcHoBHasi 1MTEpPaTYypa

1. EcrectBo3nanme. 10 kmacc. bazosiii ypoBenb: yueonuk / O. C. I'abpuensn, . I'. Ocrpoymos, H. C.
[Typwimesa, C. A. Crnagkos, B. 1. CuBormnasos. - 3-¢ u3., crep. - Mocksa : lpoda, 2014. - 335 c.

2. EcrectBo3nanue. 11 kmacc. ba3osiit ypoBens: yueonuk / O. C. I'abpuensn, U. I'. Octpoymos, H. C.
[Typwimesa, C. A. Crnagkos, B. 1. CuBormnasos. - 4-e u3., crep. - Mocksa : Ipoda, 2016. - 335 c.

3. Orrontkmii, I'. II. EcrecTtBo3HaHue : y4yeOHUK M TNPAKTUKYM I CPEIHEro MNpodecCHOHaTbLHOTO
obpazosanus / I'. I1. Otroukwuii ; mox penakuueii I'. H. Ky3pmenko. — Mocksa : U3parensctBo FOpaiit, 2019.
— 380 c. — (Ilpodeccuonanvuoe obpazoBanue). — ISBN 978-5-534-02266-7. — TekcT : 2JIEKTpOHHBIN //
3BC [Opaiir [caiit]. — URL: https://www.biblio-online.ru/bcode/437175

4. Caenko, O.E. EcrecTBo3Hanue. : yuebnoe nocooue / Caeako O.E., Tpymuna T.I1., Jlorsunenko O.B.
— MockBa : KunoPyc, 2019. — 364 c¢. — (CIIO). — ISBN 978-5-406-04758-3. — URL:
https://book.ru/book/933748 — TekcT : 3JIEeKTPOHHBIN.

5. Crpenbauk, O. H. EcrtectBo3Hamme : ydeOHOe mocoOue s CpeaHero mpodecCHOHATLHOTO
obpazoBanus / O. H. CtpensHuk. — Mocksa : U3garensctBo FOpaiit, 2019. — 223 ¢. — (IIpodeccuonanshoe
obpazoBanne). — ISBN 978-5-534-03157-7. — Texkct : anexkrponnbiii // OBC IOpaiitr [caiit]. — URL:
https://www.biblio-online.ru/bcode/433520

6. Tpymmna, T.I1. EctecTtBo3Hanue : yueOHoe nmocodbue / Tpymmuna T.I1., Caenko O.E., Apyrionsa O.B.
— MockBa : KuoPyc, 2017. — 364 c. — (CIIO). — ISBN 978-5-406-05720-9. — URL:
https://book.ru/book/921621 — TekcT : 31eKTPOHHBII.

5.2 JlonosiHuTeIbHAS JIUTEPATypa

1. AudpunorenoBa, M. B. Xumus : y4eOHMK ¥ NPaKTUKYyM JUIi CpEAHEr0 Npo(ecCHOHATBHOTO
obpazosanus / . B. Audunorenosa, A. B. badkos, B. A. [TonkoB. — 2-¢ u3n., ucnp. U gomn. — Mocksa :
WznarensctBo FOpaiit, 2019. — 291 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-11719-6.
— Texkcr : anextponnsiit / IBC HOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/445993

2. buonorus : yyeOHUK M MPAKTUKYM Ul CpeqHero nmpodeccuoHaabHoro oopaszoBanus / B. H. Speirun
[u np.] ; mox penakiueit B. H. SIpeiruaa. — 2-e m3a. — Mocksa : U3natensctBo FOpaiit, 2019. — 378 ¢. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-09603-3. — Texct : anextponnslii // DbC FOpaiit
[caiiT]. — URL.: https://www.biblio-online.ru/bcode/433339

3. Banauckuii, C. U. EcrecTBo3HaHMe : y4eOHUK W MPAKTUKYM JJIs CPEeJHEro MpoQecCHOHaIbHOTO
oOpasoBanus / C. U. Bansuckuii. — Mocksa : U3garensctBo FOpaiit, 2019. — 367 c. — (IIpodeccnonanbuoe
obpazoBanme). — ISBN 978-5-534-09150-2. — Tekcr : oanektpoHHsid // DBC HOpaiit [caiit]. —
URL: https://www.biblio-online.ru/bcode/444277

4. BacwuibeB, A. A. ®usuka : yueOHoe mocobue i cpeiHero npodeccuoHanbHoro oopasoBanus / A. A.
Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3f., ucrp. u gon. — Mocksa : M3mparensctBo FOpaiit, 2019.
— 211 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-05702-7. — TekcT : 3neKTpOHHBIN //
3BC IOpaiir [caiit]. — URL.: https://www.biblio-online.ru/bcode/438066

5. 'opnau, B. B. ®usuka : yuebHoe nmocobue ansi cpeaHero npodeccruoHanbHoro oopazosanus / B. B.
lopmay. — 2-e u3., ucnp. u gon. — Mocksa : M3marensctBo KOpaiit, 2019. — 215 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-09366-7. — Tekcr : snektponsbiii // DBC IOpaiitr [caiiT]. —
URL: https://www.biblio-online.ru/bcode/438590

6. I'yceiixanoB, M. K. EcrecTBo3Hanue : y4eOHUK M MPAKTUKYM Ui CPEAHEro MPO(ecCHOHATBHOTO
obpaszopanus / M. K. I'yceiixanoB. — 8-e m3j., mepepad. u qorm. — Mocksa : M3natensctBo KOpaiit, 2019. —
442 c. — (IIpodeccuonansroe obdpazoBanue). — ISBN 978-5-534-00855-5. — Texkcer : anexkrponHslit / IBC
FOpaiir [caiiT]. — URL: https://www.biblio-online.ru/bcode/433899

7. EcrecTBO3HaHUe : yuyeOHUK Ui CpeaHero npodeccuonanbHoro oopasosanus / B. H. JlaBpunenko [u
np.] ; mox pemakiuer B. H. JlaBpurenko. — 5-e uzn., mepepad. u gon. — Mocksa : M3marensctBo FOpaiit,
2019. — 462 c. — (IIpodeccuonanvroe oopazoBanue). — ISBN 978-5-534-05090-5. — TekcT : 31neKTpOHHBIHA
// OBC Opaiit [caiit]. — URL.: https://www.biblio-online.ru/bcode/428016

8. 3aiines, O. C. Xumus. JIabopaTopHbIii IPakKTUKYM U COOPHUK 3a7ad : yueOHOe MOCoOHe I CPEeTHETO
npodeccuonabHOro odpaszopanus / O. C. 3aitneB. — Mocksa : U3parensctBo FOpaiit, 2019. — 202 ¢. —
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8. Ipuknannas ananutudeckas xumus.- URL: http://e.lanbook.com/journal/element.php?pl10_id=2204

9. Cpennee npodeccroHaibHOE 00pa3oBaHUe

5.4 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOH ceTtn «HHTepHeT»,
HEO0XOAMMBIX /115l OCBOEHUS TN CIIUTIIMHBI

1. www.biblioclub.ru — DnektponHas OuOIHOTEYHas cHcTeMa «YHHUBEPCUTETCKas OWOIHOTEeKa
ONLINE»

2. http://e.lanbook.com/ DnexkrponHas OubIMOTEUHAs CHCTEMA U3IaTeIbCTBA «JIaHb

3. http://www.book.ru — Diekrponno-6ubaroTeunas cuctema BOOK.ru

4. http://www.biblio-online.ru — Onekrponnas Oubnroreynas cucrema «tOpaiT»
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6 METOANYECKHE YKA3AHUA U1 OBYYAIOIIUXCA ITO OCBOEHUIO JMCHUITVIMHBI

VYyamuecss 178 TOJHOLIEHHOTO OCBOEHHS y4yeOHOro Kypca «EcTecTBo3HaHME» [IOJKHBI COCTaBIIATH
KOHCIEKThl KaK IpPHU IPOCIYIIMBAHUU €r0 TEOPETHUYECKON (JEKIMOHHOM) 4acTH, TaK W IPU IMOATOTOBKE K
MPAKTUYECKUM 3aHATUAM. JKenarenbHo, YTOOBI KOHCIIEKTHI JICKIIUN U CEMUHAPOB 3alHMChIBATNCH B JIOTHYECKOM
MOCTIEIOBATEIBbHOCTH U3Yy4YeHHS Kypca M COJCPXKATUCh B OJHOM TeTpaau. DTo obecreduT Oosiee MOIHYIO
MOATOTOBKY KaK K TEKYIIUM Y4€OHBIM 3aHITHIM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHHIH.

CamocrosiTenbpHast paboTa yJammuxcs sBisieTcs BakHeH el Gopmoii yueOHO-T03HABATEIIBHOTO TIPOIecca.
Lenp 3amaHuii 71 CaMOCTOSITENBHOM pabOThl - 3aKpenuTh M PACHIUPUTh 3HAHUS, YMEHHUS, HaBBIKH,
npuoOpeTeHHBIE B Pe3y/IbTaTe N3yYeHUS TUCIUIUIMHBI, OBJIAIETh YMEHHEM HCIIOIb30BATh MONyYCHHbIC 3HAHUS
B [IPAKTUYECKON pabOoTe; MOIyUYUTh NEPBUUHBIE HABBIKU MTPO(ECCHOHANBHOM 1eATEIbHOCTH.

Havanom opranusauuu jar000il caMOCTOATENbHONW pabOThl TOJKHO OBbITh NPUBUTHE HABBIKOB U YMEHUU
IrPaMOTHON paboOThl C y4eOHOW M HAYYHOM JHUTEPATypol. DTOT MpOIECC, B TMEPBYIO OYEpedb, CBSI3aH C
HAXOXJICHUEM HEOOXOIMMOW MJis YCIENIHOTO OBIAJCHHS YYeOHBIM MAaTEPHAIOM JHUTEPaTypou. Ydamuiics
JOJKEH M3YyYUTh CIUCOK HOPMATHUBHO-TIPABOBBIX AKTOB U SKOHOMHYECKOH JUTEPATyphl, PEKOMEHIYEMbIH IO
y4eOHOH JNWCHUIUIMHE;, YMEThb I0Jb30BaThcsd (poHmaMu OHUOIMOTEK M CHPaBOYHO-OMOIMOrpaduIecKUMU
U3JIaHUSIMU.

3amaHust ISl CAaMOCTOSITENTbHONW paOOThI BBIMTOJIHAIOTCS B MUCHBMEHHOM BHJIE BO BHEAYIUTOPHOE BPEMSI.
PaGota nomkHa HOCUTH TBOPYECKUH XapakTep, IPU €€ OLIEHKE IMpernojaBaTellb B MEPBYIO OUYepelb OI[CHUBACT
00OCHOBAaHHOCTb M OPUTWHAIBHOCTH BBIBOJIOB. B mHCbMeHHON paboTe Mo Teme 3aJaHusl YYalluics JOJDKEeH
MOJIHO U BCECTOPOHHE PACCMOTPETh BCE ACMEKThl TeMbl, YeTKO CPOpPMYyIUPOBATH U APryMEHTHPOBATH CBOIO
MO3UIIMIO IO MCCIIETyEMBbIM BOIIpOcaM. BIOOp KOHKPETHOTO 3aJaHus Ui CAMOCTOATEIBHON paboThl IPOBOIUT
mpenojaBaTesib, BEAYIIUNA MPAKTUYECKUE 3aHITUS B COOTBETCTBMM C TMEPEYHEM, yKa3aHHBIM B IUIaHAX
MIPAKTHUYECKUX 3AHATHH.

OO01ue npaBuia BHIOJIHEHUS MTUCBbMEHHBIX padboOT

Ha mepBoM 3aHSATHM CTYIEHTHI JOJDKHBI OBITH HMPOMH()OPMHUPOBAHBI O HEOOXOIUMOCTH COOIIOIEHUS
HOPM aKaJIeMHUUYECKON ATUKH U aBTOPCKHX MpaB B XoJie 00ydeHus. B yacTHOCTH, IPe10CTaBISAIOTCS CBEACHU:

— ob6mas uHpopMalus 00 aBTOPCKUX MPaBax;

— IpaBWJIa LUTUPOBAHUS;

— TmpaBuiIa 0POPMIIEHUS CCHUIOK;

Bce nmMetonyecs B TEKCT€ CHOCKHU TIATENBHO BBIBEPSIOTCS U CHA0XKAIOTCS «aApECcCaMm».

Heponycrumo BkiOYaTh B CBOIO pabOTy BBIIEPKKH M3 padOT APYrux aBTOpPOB 0e3 ykasaHHUsS Ha 3TO,
NepecKa3bIBaTh UyKyt0 paboTy OJIM3KO K TEKCTY 0€3 OTCHUIKM K HEH, UCIIONIb30BaTh UyXKUe Hieu 0e3 yKa3aHus
MEPBOMCTOYHUKOB (3TO Kacaercs W uHpopMmanuu, HaiiieHHo B MHTepHere). Bece ciayuam miiarmarta TOJDKHBI
OBITh UCKITFOUEHBI.

Crucok MCMONb30BaHHON JINTEPATYPhI JOJKEH BKIIIOUATh BCE MCTOYHMKHM MH(pOpPMAalLlUU, U3yYEHHbIE U
popabOTaHHbBIE CTYIEHTOM B IPOLECCE BHIMOJIHEHUS PabOThl, U JOJKEH ObITh COCTABIEH B COOTBETCTBHHM C
I'OCT P. 7.0.5-2008 «bubnmorpaduyeckas ccbuika. O01mme TpeOOBaHUS U TIPABUIIAY.

TpeboBanus k HanucaHuio pedepara

Pedepar no nanHomy Kypcy SBISE€TCS] OJHUM U3 METO0B OpraHU3allui CaMOCTOATEIbHOU paboThlI.

Tembl pedepaToB SBISIOTCS JOMNOJHUTENIBHBIM MAaTE€pHaJIOM JUIsl U3YyYEHHs] JAHHOW JWCIUILIMHBI.
Pedepar onenuBaetcs B oJjuH 0ajl B OLIEHKE UTOTO 3K3aMeHa

Pedepar nomkeH ObITh MOATOTOBIEH COTVIACHO TeMe, NMPEAToXKEeHHOH mpenonaBareneM. [lomyckaercs
CaMOCTOSITENIbHBIN BEIOOP TeMBI pedepara, HO MO COrTIACOBAHMIO C MPENOoJaBaTeNIEM.

Jlns HanMcaHus pedeparta CTyIEHT CaMOCTOSITEIbHO NOA0UpaeT UCTOYHUKN WH(POPMAIIUU TTO BHIOPAHHOM
TeMe (JuTeparypa yuebHas, nepuoandeckas u HTepHeT- pecypchl)

Oo6mwem pedepara - He meHee 10 crpanun popmara A 4.

Pedepar nomkeH uMeTh (TUTYNBHBIM JIHCT, COJEp:KaHUE, TEKCT JOJDKEH OBITh pa3OuT Ha pasjedsl,
COTJIACHO COZAEPKaHUIO, 3aKITI0YEHHE, CITUCOK JINTEPAaTyphbl HE MEHEE 5 UCTOYHUKOB)

Obcyxnenne TeM pedepaToB NPOBOJUTCA HA TeX NPAKTUUYECKUX 3aHATUSAX, IO KOTOPBIM OHH
pacnpezeneHbl. JTo sBisieTcs o0s3aTenbHbIM TpeOoBaHueM. B ciyyae He mpencTaBieHus pedepara corjiacHO
yCTaHOBIICHHOMY TpaduKy (6€3 yBaKUTEeIbHOW NPUYMHBI), YHaluiics 00s53aH MOATOTOBUTH HOBBIH pedepart.

Nudopmanus no pedepary He gomkHa mpeBbimarh 10 MuHyT. BBICTynaromui TOJDKEH MOATOTOBUTH
KpaTKHe BBIBOJIBI IO TeMe pedepara J1jisi KOHCIEKTHPOBAHUS.
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Cnaua pedepara npernogaBaremnto o0s3aTenbHa.
OpraHu3anys TeKyIIero KOHTPOJIs 3HaHWH, YMEHUH M HaBBIKOB O0YYAIOIIUXCS OCYIIECTBISIETCS IMYTEM
TECTUPOBAHUSI.

®opMoii UTOTOBOTO KOHTPOJIS sIBisieTCs AU(depeHIINPOBAHHbBIHN 3a4eT.

JList L ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 310pOBbs IIPEyCMOTPEHA OpraHU3anys KOHCYJIbTAlUN ¢
UCII0JIb30BAHNUEM DJIEKTPOHHOM IOYTBHI.

7 OHEHOYHBLIE CPEACTBA JJIA KOHTPOJIAA YCIIEBAEMOCTHU

7.1 llaciopTt (poH/Ia OLIEHOYHBIX CPE/ICTB

n/a

KoHnTponupyemsble paznensl (TEMBbI)
JTUCLUTUIMHBI

Howmep 3Hanwmii, yMeHuUM,
HaBBIKOB (OIBITA) U3
TIepeYHs

HanmenoBanue O1leHOYHOTO
cpeacTBa

Paznen 1. dusuka

Tema 1.1. Mexanuka

31,32, V1, ¥2,V3, V4

JlaGopaTopHas paboTa, TecT, 3cce,

1 YCTHBIA OIIPOC
Tema 1.2. MonekynspHas ¢pusnka u 31,32, V1, V2, VY3, V4, JlaGopaTopHas padora,
2 | TepMOJIUHAMUKA 01, 02 paKTU4eckas pabora, Tecr,
YCTHBIA OIIPOC
3 Tewma 1.3. DnexTpoauHamMuka 31, V1, ¥2,V¥4, 01, 02 [IpakTuueckas padota, TecCT,
pedepart, yCTHBIN 0npoc
4 Tema 1.4. CtpoeHue aToMa U KBaHTOBAs 31,32, V1, V2, V3, V4, Jlaboparopnas paboTa, TecT,
buznka 01, 02 YCTHBIM OIIPOC
5 | Tema 1.5. DBoJronus BCeIeHHON 31,32, V1, Y3, V4 YcTHBIHM onpoc

Pasnen 2. Xumus

Tema 2.1. CoBpeMeHHBIE IPEACTABIEHUS O

A3OTCO,Z[Cp)KaIJ_II/IC OpPraHn4CCKUC BCIICCTBA

04

6 31,32, V1,¥2, V4 YCcTHBIN ompoc
CTPOCHUHU aTOMa.
v Tema 2.2. Xumudeckas CBS3b U 31,32, V1,V¥2,V¥3,V4, | JlabopatopHas paboTa, yCTHBIN
XUMHUYECKHUE PeaKIuu 03 o1poc
Tema 2.3. Knaccuduxarnms 31,32, V1,V¥2,V3, V4
[TpakTuueckas padota, TecT,
8 | HeoOpraHWYECKUX BEIIESCTB METAIUTBI U .
YCTHBIN OIpOC
HEMETaJLTb.
9 Tema 2.4. Teopus xumuueckoro crpoenus. | 31,32, V1, V2, V3, V4, JlabopaTtopHnast pabora, Tecr,
[TonsiTHe 06 OpraHNYeCKHNX BEIIECTBAX. 03, 04 YCTHBIN OIIPOC
Tema 2.5. IIpenensuble, Henpenensusie u | 31, Y1, V2, V3, V4, O3, .
10 YcTHbI# onpoc
apOMaTHYECKUE YIIIEBOJOPO/IbI 04
11 Tewma 2.6. [TpupogHBIE HCTOYHUKH 31, V1,2, V3, V4, 04 HpaKTI/I‘IeCKaiI paborta, 3cce,
yIJI€BOJOPOOB. YCTHBIN OIPOC
Tema 2.7. Kucnoponconepanye 31,V1,V2,V3,V4,03,| TIpaktuueckas paboTa, TecT,
12 | opranudeckue BemiecTBa. Y TJICBOJIBL.

YCTHBIH OIIPOC

Paznen 3. buonorus

16

Tewma 3.1. IIpoucxoxieHre u HayanbHbIE
ATaIbl Pa3BUTHUS KU3HH HA 3eMIIE.

31,32, V1, V¥3,V4

YcTHbIN onpoc, pedepar

17

Tewma 3.2. LluTonorust — yueHue o KJIETKe.

31,32, V1, V4

[TpakTudeckas pabora,
nabopaTopHas paboTa, TecT, 3cce,
YCTHBIHA OIIPOC

18

Tema 3.3. PasmMHOXEHUE U
I/IH,Z[I/IBI/II[yaJIBHOG paBBI/ITI/IG OpFaHI/IBMOB

31,32,V¥2,V3,V4

VYcTHbIit onpoc
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Tema 3.4. OCHOBEI T€HETHKHU U CEJIEKIAH. [TpakTrueckas pabdoTa,
19 31,32,V1,V2, V4 naboparopHas paboTa, TecT,
YCTHBIN OIPOC
Tema 3.5. DBONIIOIIMOHHOE YUYE€HHE [TpakTuyeckas padora,
20 31,32,V1, V4 nabopaTopHas paboTa, TecT,
YCTHBIA OIIPOC
21 Tema 3.6. B3auMoOTHOIIEHUS] OPraHU3MOB 31, V1, V2, V4, 04 Vermbiii ompoc
U Cpeibl

7.2 Kputepum olleHKH 3HAHU I

KoHTposb U olLieHKa pe3ylbTaTOB OCBOCHMS y4eOHOH TUCLMIUIMHBI OCYIIECTBIISAETCS MPENoaaBaTesieM B
mporiecce MPOBEACHUS NPAKTUYECKUX 3aHSATHH, TECTUPOBAHUS, a TaKXKe HAMWCaHUSd OOy4YaroIIUMUCS
pedepaTos.

Kpyrablii cTros1, guckyccusi, moJieMHKa, AUCIHYT, AedaTbl. OLIEHOYHBIE CpEACTBA, I03BOJISIOIINE
BKJIIOYaTh OOy4aromMXcsl B INPOLECC OOCYXIEHHs CIOPHOIO BONpOCa, MPOOJIEMbl U OLIEHUTh UX YMEHHE
apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PCHHUS.

Pedepar. [Ipoaykt camocToATeNbHOM pabOThI CTyIeHTa, IPEACTABISAIOMINNA COOOH KpaTKoe U3J10KEHUE B
IIMCBMEHHOM BHJI€ IOJIyYEHHBIX PE3yJIbTaTOB TEOPETUUYECKOTO aHajlu3a ONpPENe]IeHHON HaydyHOH (y4eOHO-
HCCIIEI0BATEIbCKON) TEMBI, I'JIe aBTOP PACKPBIBAET CYTh HUCCIETYEMOU MPOOIEMBI, IPUBOIUT Pa3IUnYHbIE TOUKU
3peHus, a Tak’Ke COOCTBEHHbBIE B3IJIs1/1bl HAa HEE.

TpeOoBaHnus K HANKCAHUIO pedpepaTa

Pedepar mo maHHOMY KypCy SIBISIETCS OJHUM M3 METOAOB OpPTraHU3AIMHM CaMOCTOSTEIBHON paboThI
CTY/IEHTOB.

Tembr pedeparoB SBISIOTCS IOMOJHUTEIBHBIM MAaTEPHAJIOM JUISI W3yYeHHE MaHHOW JWCIHILIMHEL.
Pedepar onieHnBaeTcst B OMH 6aul B OLIEHKE UTOTO SK3aMeHa

Pedepar nomxeH ObITh MOATOTOBJIEH COTTIACHO TEME, NMPEAJIOKEHHOM MPernoiaBaTeieM.

JlomyckaeTcst caMOCTOSITENbHBIN BEIOOP TEMbI pedepaTa, HO IO COTVIACOBAHUIO C MPEMOAABATENIEM.

Jlnig HanucaHus pedepara CTYJEHT CaMOCTOATEIbHO 1MOAOMpaeT UCTOYHUKHM UH(QOPMAIIMH 110 BEIOpaHHOU
TeMme (JIuTepaTypa yueOHas, IepruoJuuecKasi U UHTEpHET-PeCypChl)

O6nem pedepara — He meHee 10 cTpanul] popmara A 4.

Pedepar nomkeH uMeTh (TUTYNBHBIM JUCT, COJep:KaHUE, TEKCT JOJDKEH OBbITh pa3OUT Ha pasjedsl,
COTJIACHO COZEpkKaHUsl, 3aKII0YEHNE, CIIUCOK JTUTEpaTyphl HE MEHEE 5 HICTOYHUKOB)

OOcyxneHue TeM pedepaToB NPOBOJUTCS Ha TeX MNPAKTUYECKUX 3aHATUAX, 1O KOTOPBIM OHHU
pacnpezeneHsl. JTo sBiseTcs o0s3aTeabHbIM TpeOoBaHueM. B ciyuyae He nmpencTaBieHus pedepara corjiacHO
YCTaHOBJIEHHOTO rpaduka (0e3 yBaKUTeIbHON MPUYHHBI), CTYJEHT 0053aH NOJrOTOBUTH HOBBIN pedepar.

Nupopmanusa no pedepaty He qoikHa mpeBblimath 10 MuHYT. BpicTynaromuii 10ykeH HOATOTOBHUTH
KpaTKHe BBIBOJIBI IO TeMe pedepara Jiisi KOHCIIEKTUPOBAHUS CTY/IEHTOB.

Cnaua pedepara npemnogaBaTento o0s3aTeNbHa.

Tecr. Cucrema CTaHZapTU3UPOBAHHBIX 33JaHUM, MO3BOJISIONIAs ~ ABTOMATH3UPOBATh MPOLELYPY
M3MEpEeHUs YPOBHS 3HAHUI U yMEHMH 00y4aroIierocs.

Kpurepuun onenku. 3HaHUS CTYACHTOB Ha MPAKTUYECKHX 3aHATHAX OLEHHBAIOTCA OTMETKaMH
COTJINYHOY, «XOPOULIO», «yTOBIETBOPUTEIHLHO» U «HEYIOBIETBOPUTEIHHO.

O1eHKa «OTIMYHO» BBICTABJISIETCS, KOTJ]a CTY/ACHb ITOKa3bIBaeT IIyOOKOE BCECTOPOHHEE 3HAHME pa3zesa
TVCIUTUIAHBL, 00S3aTeNIbHOW W JOTOJHHUTENBHOW JMTEPaTyphl, apryMEHTHPOBAHO M JIOTHUYECKH CTPOWHO
u3JaraeT MaTepual, MOXKeT IIPUMEHSTh 3HAHUS JUIs aHAJTN3a KOHKPETHBIX CUTYalui.

OrneHka «XOpoIlIo» CTaBUTCS MPU TBEPAbIX 3HAHUSX pa3jeiia AUCUUIUIMHBI, 0053aTeNbHON JTUTepaTyphl,
3HAaKOMCTBE C JIONOJHUTENBHOM JIMTEpaTypoil, apryMEHTHPOBAaHHOM M3JIOKEHHHM MarepHuaia, YMEHHHU
IPUMEHUTDH 3HAHUS JUISl aHAJIN3a KOHKPETHBIX CUTYalUH.

O1eHKa «yJIOBJIETBOPUTEIBHOY» CTABUTCS, KOTZIa CTYIGHT B OCHOBHOM 3HAET Pa3Jiell JUCIUIUIMHBL, MOXKET
[IPAKTUYECKU IPUMEHUTh CBOU 3HAHUS.

OneHka «HEYIOBIETBOPUTEIBHO» CTABUTCS, KOTJAa CTYAEHT HE OCBOWJI OCHOBHOIO COJEpXKaHHS
npeamera U ¢1a0o 3HaeT U3y4aeMblid pa3zien JUCHUIUINHBL
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OrneHOYHBIE CpPEICTBA JIJISl MHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JJOPOBBSI BRIOMPAIOTCS
C YY4ETOM UX WHAWBHIYATBHBIX TICHXO()U3UIECKIX OCOOCHHOCTEH.

— NpU HEOOXOJWMOCTH WHBaJIWJAaM U JUIAM C OrPAHWYCHHBIMH BO3MOXKHOCTSIMH  3JI0POBBS
MPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEeMS JIJIs IIOATOTOBKHU OTBETa Ha MU (HEepPeHIIUPOBAaHHOM 3a4eTe;

— MpPU TPOBEJACHUHM MPOIEAYypPhl OIECHUBAHUS PE3yJbTaTOB OOyYEHUS WHBAIMIOB U JIHIl C
OTPAaHUYEHHBIMA BO3MOXKHOCTSIMU 37I0POBBSI TIPEAYCMATPUBACTCS HCIIOJIb30BAHUE TEXHUUYECKUX CPEJICTB,
HEOOXO/IMMBIX M B CBSI3U C UX WHMBHyaTbHBIMH OCOOCHHOCTSIMU;

— TPU HEOOXOJAMMOCTH ISl OOYYAFOIIUXCS C OTPAHUYCHHBIME BO3MOXHOCTSIMHU 3/IOPOBBSI U MHBAIUIOB
MpOLIeypa OIEHUBAHUS PE3YIhTATOB O0YUEHUS MO TUCITUTUINHE MOXKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tporienypa ornieHHBaHUsT PE3YIBTATOB OOYYEHUS] MHBAIUIOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH
3M0pOBbS TIO JUCHUIUITMHE (MOIYJIIO) TpeIycMaTpuBaeT MpeaocTaBieHue uHopmanuu B (opmax,
aIalTHUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbSI U BOCIIPHSTHS HHPOPMAIUH:

Jis 1L ¢ HapYIICHUSIMHA 3PEHUS:

— B IICYATHOH JOpPME YBEITUUYCHHBIM IIPHPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JIJist TUI ¢ HApYIISHUSIMU CITyXa!

— B IIEYaTHOH opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO ammapara:

— B Te4aTtHou dopwme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

JlaHHBIN TIEpEeYCHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA 00yJatOIUXCsl.

CryneHtbl 00s3aHbl caTh TUGGEPESHIIMPOBAHHBIA 3a4€T B COOTBETCTBUHU C PACIIMCAHHEM U YYCOHBIM
wianoM. JuddepeHIUpPOBaHHBIN 3a4eT 10 JAUCHUIUIMHE TPECiIeayeT Ielb OINEHUTh CHOPMUPOBAHHOCTH
TpeOyeMbIX 3HaHW, YMEHUH M HABBIKOB, padOTy CTyAEHTa 3a KypC, MOJNyueHHE TEOPETHUECKUX 3HAHHM, MX
MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBINIICHHS, MTPHOOPETEHNUE HABBIKOB CAMOCTOSTEIBHOW PabOTHI, YMEHHE
MIPUMEHSITH MOJIyY€HHbIE 3HAHUS JIsl pEIICHUS TPAKTUYECKHUX 3a]1ad.

dopma mnpoBeacHUS AUPPEPSHINPOBAHHOTO 3adeTa: YCTHO WM THCBMEHHO. Pesymbrar crnaum
g depeHIIMPOBAHHOTO 3a4eTa 3aHOCUTCS MpEeojaBaTeleM B dK3aMEHAIMOHHYIO BEIOMOCTh M 3aU€THYIO
KHHXKKY.

Kputepuu BbICTaBleHUs CTYJAEHTY OLIEHKH 1O JU(GEepeHIIUPOBAHHOMY 3aUeTy:

OIICHKA «OTJMYHO» BBICTABIIACTCS CTYICHTY, €CIM OTBET apryMEHTHPOBaH, OOOCHOBaH W JiaHa
CaMOCTOSITeNIbHAS OLIEHKAa U3yYEeHHOT'0 MaTepuara;

OLIEHKA «XOpOII0» CTABUTCS CTYICHTY, €CIIM OTBET apryMEHTHPOBAH, IOCIIEOBATEICH, HO JOIyIICHBI
HEKOTOPBIE HETOYHOCTH;

OLIEHKA «YIIOBJIETBOPUTEIHHO» CTaBUTCS CTYICHTY,
CYIIECTBEHHBIE JIOTHUECKHUE HECOOTBETCTBHS;

OLIEHKA «HEYJOBJIETBOPUTEIBHOY €CITH B OTBETE OTCYTCTBYET apryMEHTAIIUsI, TeMa He PacKphITa.

€CJIN OTBET ABJIACTCA HCEIOJIHBIM H HUMECT

7.3 OneHOYHbIE CPEACTB /sl NPOBEeHUs TeKylel aTrecTalun

Texymas arrectanus no qucuuruinae bJ1.08 EcrectBo3Hanue npoBoautcs B popme:
— (poHTaNBHBIH OIPOC;

— WHAMBUIYAJIBHBIN YCTHBIN ONPOC;

— TECTUPOBaHUE IO TEOPETHUECKOMY MaTepHaiy;

— TpakTU4eckas u JjabopaTopHas padboTa;

— HammucaHue pedepara, cce.

. IIpumepsbI
®opma IpakTHyeckuii JIn4HbIe KaYecTBa prmep
3HaHus Ymenus OIIEHOYHBIX
aTTecTaluM ONBIT (BJaJeHHE) o0yuaroerocst
CpelcTB
YcTHbIi KonTpons 3nanmit mo | OeHka ymeHUs OrneHka HaBBIKOB Ornenka crocoOHOCTH Bompocs! mst
(MMCBEMEHHBIH) | OTpeAeTICHHBIM pa3nn4arh paboTEI ¢ OTIEPaTUBHO M KAYECTBEHHO | YCTHOTO OIPOCa)
OTIpoOC TO npobaeMam KOHKpPETHBIE JTUTEPATyPHBIMHU OTBEYATh Ha
TeMaM TTOHSATHUS HNCTOYHUKAMHU MTOCTaBJICHHBIE
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BONPOCHL

Pedepartsr, accd KonTpons 3nanmit OueHka yMeHHs OueHka HaBbIKOB Ouenka Tembl
10 OTIPE/ICIICHHBIM pasnuyaTth paboTsI ¢ CITIOCOOHOCTH K Pedeparos,
npobaemMam KOHKpPETHBIE JUTEPATyPHBIMHU CaMOCTOSTENIEHON acce
TTOHATHUS HUCTOYHHUKAMHU paboTe u aHATU3Y
JTUTEPaTypPHBIX
HCTOYHHUKOB
IpaxTrdeckue | CMBICT TOHATHI: OnuceIBaTe 1 Hasrikamu: Orenka Tembl paboT
17 €CTECTBEHHOHAYTIHOE | OOBSICHATH OTIHCAHUA U CrocoOHOCTH TIPUIIATAIOTCS
nab0OpaTOPHBIC | SIBIICHUE, THIIOTE3a, | CCTCCTBCHHOHAYYH | OOBSICHCHHS OMEepPaTUBHO U
paboThI 3aKOH, TCOPUS, BIC SBJICHUS U CCTECTBCHHOHAYYH | KaYeCTBEHHO
BEIIIECTRBO, CBOWCTBA TEJI: BIX SIBIICHUHA U peaTh
B3auMO/IeiCTBUE, JIBIDKCHUE CBOWCTB TEI: MOCTAaBJICHHBIC HA
3JIEKTPOMATHUTHOE | HEOECHBIX TN U JIBIOKCHUC MPAKTUYCCKUX U
oJie, BoJHA, POTOH, | MCKYCCTBEHHBIX HEOCCHBIX TeJ H 1abopPaTOPHBIX
aTOM, aTOMHOE SIIIPO, | CIYTHHKOB 3€MJIM; | MCKYCCTBEHHBIX paboTax 3amadu u
HOHU3UPYIOIIHE CBOWCTBA ra30B, CIYTHUKOB 3eMJIM;, | apryMEHTHpPOBATh
W3JTY9CHUS, IUTIAHeTa, | KHUIKOCTEH U CBOICTBA Ta30B, VIIBTaThI

3Be3/1a, rajaKTHKa,
Bcenennas;
JIKOJIOTHYECKHE
aCIEeKThI
HCIIOJIb30BaHUS
YIIIEBOIOPOIHOTO
CBIPbsI. 3HAHHE
CTPOCHHS KJIETOK,
OCHOBHBIX
c1oco0oB
pPa3sMHOKEHUS
OpTaHU3MOB,
cTaguii OHTOreHe3a
Ha TIpuMepe
4eJI0BeKa, IPUYHH,
BBI3BIBAIOIIUX
HapYIICHUS B
pa3BUTHH
OpTaHU3MOB.
3HaHHE COCTaBa,
CTPOCHUS M 00X
CBOJICTB
BaKHEHIIINX
KJIaCCOB
HEOPTaHHYECKHUX U
OpPraHHUYECKUX
COCTMHEHUH,
HCKYCCTBCHHBIX H
CHHTETHYECKHUX
MOJIMMEPOB.

CMBICIT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIACCHYECKOI
MEXaHUKH,
BCEMHUPHOTO
TATOTEHUS,
COXpaHCHHS DHEPTUH
HUMITyJIbCa U
JIIEKTPHIECKOTO
TEPMOIMHAMUKH,
3JIEKTPOMArHUTHOM
WHIYKIIH,
¢doroaddexra;
KOJIMYECTBEHHBIX
3aKOHOB XHMUU

TBEPJBIX TEIT;
AJIEKTPOMArHUTHY
10 HHIYKITHIO,
pacrnpocTpaHeHHe
3JIEKTPOMArHUTHBI
X BOJIH; BOJHOBBIE
CBOICTBa CBeETA;
H3ITyYeHnue U
TIOTJIONIECHUE CBETA
aTOMOM;
dhoTorpdekr;
YcranaBnuBaTh
3aBUCUMOCTh
CBOMWCTB
XUMHYECKHX
BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yromux ux
XUMHYECKHX
3JIEMEHTOB.
OOBSICHATD
3aBUCUMOCTh
CBOCTB BEINECTB
OT X COCTaBa
CTPOCHUS
KPHUCTaUTHYECKUX
PEIIETOK.
OOBACHATD
XUMHUYECKHE
SIBITEHUS,
MIPOUCXOIAIINE B
MpUpoJIe, OBITY U
HAa IPOU3BOJICTBE.
OrneHUBaTh
BITUSTHUE
XUMHUYECKOTO
3arps3HEHUS

OKpYy Karouiei
Cpezpl Ha
OpTaHM3M JIpyTHe
JKUBBIC
OpTaHW3MBI;
aHATU3UPOBATh U
OIICHUBATH
pa3iauyHbIC
THUIIOTE3bI

JKUJIKOCTEN U
TBEPABIX T,
3JIEKTPOMArHUTHY
10 UHITYKITHIO,
pacmpocTpaHeHue
3JIEKTPOMAarHUTHBI
X BOJIH; BOJHOBBIE
CBOIICTBA CBETA;
M3ITydeHUE U
MOTJIONICHHE CBETa
aTOMOM;
hoToaddexr;
VcTaHoBIICHUS
3aBUCUMOCTH
CBOICTB
XUMHYECKHX
BEIIECTB OT
CTPOCHUS aTOMOB
o0pa3yronmx ux
XUMUYECKUX
3JIEMEHTOB.
OOBsACHEHHS
3aBUCHMOCTH
CBONCTB BEILECTB
OT UX COCTaBa 1
CTPOCHUS
KPUCTAUTHYECKUX
PEIIETOK.
OOBsACHEHHS
XUMUYECKHX
SIBJICHUH,
MPOUCXOISAIIUX B
IpUpPOAE, OBITY H
Ha MPOU3BOJICTBE.
OruieHrBaHUS
BJIMAHUA
XUMHUYECKOTO
3arpsI3HEHUS

OKpYy Karomiein

Cp€abl HA YCIIOBEKA U

JIpyTHE KUBBIC
OpTaHU3MBI;
aHanmm3a u
OLICHUBAHHUS
pa3IMIHBIX
TUIIOTE3
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Ilepuonuueckuit
3aKOH
JI.1.Menneneera
BKJIa/I POCCUNCKHX U
3apyOeIKHBIX
YYEHBIX, OKa3aBIITUX
HanOOJIbIIIEE
BJIMSIHUC Ha Pa3BUTHE
€CTBO3HAHUS

TPOUCXOKICHUS
JKM3HH Ha 3eMIIe;
TIPOBOIUTH
ommucaHue ocobei
OJHOTO BHA II0
MOPQOJIOTHIECKO
MY KPHUTEPHIO.
OT1iInyaTth
TUIIOTE3EI OT
HAYYHBIX TCOPH.
Jlenathb BBIBOBI HA
OCHOBE
AKCIIEPUMEHTaIbH
BIX JAHHBIX.
IIpuBoanTh
TIPUMEPHI,
IIOKa3bIBAIOIIIHE,
YTO: HAOJIIOAEHUS U
SKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOM
JUISL BEIZBUKEHUS
TUIIOTE3 U TEOpUH,
MO3BOJISIOT
MIPOBEPUTH
HCTUHHOCTH
TEOPETUIECCKUX
BBIBOIOB;
€CTeCTBCHHOHAYYH
ast TCOpHs J1aeT
BO3MOKHOCTH
O0OBSICHITH
H3BECTHBIC
SIBJICHUSI TIPUPOIBI
U Hay4HbIe (aKThl,
MpeJICKa3bIBaTh
ellle HEU3BECTHBIE
SIBJICHUS

MIPOUCXOKACHUS
JKA3HU Ha 3eMIIe;
MIPOBEICHUS
ommcaHusg ocobdeit
OJTHOTO BH/IA TIO
MOP(OJIOTHIECKO
My KPUTEPHIO.
OTJINYHS THITOTE3bI
OT HAYYHBIX
TEOpUH.

JlenaTh BBIBOIBI HA
OCHOBE
SKCIEPUMEHT AJIHH
BIX JTAaHHBIX.
[IpuBOaUTH
TIPAMEPHI,
MTOKa3bIBAIOIINE,
YTO: HAOFOICHHS U
JKCIIEPUMEHT
SIBJISIFOTCSI OCHOBOM
JUTS. BBIIBHYKCHUS
TUIIOTE3 U TEOPHiA,
MO3BOJIIOT
MPOBEPHUTH
HUCTHHHOCTh
TEOPETHICCKUX
BEIBOZIOB;
€CTECTBEHHOHAYYH
ast TeOpHs JaeT
BO3MOYKHOCTB
00BSCHATH
W3BECTHBIE
SIBIICHHSI TIPUPOIBI
U Hay4HBIE (aKTHI,
MpeIcKa3bIBaTh
eIIe HeM3BECTHRIE
SIBIICHHS

TectupoBanue

Kountpons 3nanuit
TI0 ONPE/IeJICHHBIM
npobiaeMam

OueHka yMeHHsI
pasznnyarb
KOHKpETHBIE
TIOHATHS

O11eHKa HaBBEIKOB
JIOTHYECKOTO
aHaan3a "
CUHTE3a IpHU
COIIOCTaBJICHUH
KOHKPETHBIX
MOHITHI

OneHka

CII0COOHOCTH
OTIepPaTUBHO U
Ka4yeCTBEHHO

OTBeYaTh HA
MOCTABJICHHBIE BOIIPOCHI

Bomnpocsr
TIpUIIATaoTCs

IIpumepHbIe BONPOCHI AJIs1 YCTHOTO ONpoca:
Pa3pen 1. ®usuka.
Tema 1.1. Mexanuka

agprwnE

IIpumepHbIe 3aJaHus 1J1s1 IPAKTHYECKUX pPadoT:

Paszpnen 1. dusuka
Tema 1.2. MouiexyJsipHas GU3NKa ¥ TePMOIMHAMHKA.
[TpakTrueckas padota Ne 1: OCHOBBI TEpMOIUHAMUKHI

IIpumepHbIe 3a1aHusA 1S J1a0OPATOPHBIX padoT:

Pa3zgen 1. ®usuka

Kakue BUbI MEXaHUYECKOTO JIBUKEHHS CYIIECTBYIOT?
Cdopmymupyiite 3akoHbl HploTOHA.
ChopmynupyiiTe 3aK0H COXpaHEHHS UMITYJIbCA.
ChopmynupyiiTe 3aKOH COXpaHEHHSI SHEPTHH.
[lepeuncnure BUIBI MEXaHHUECKUX KOJICOAHHIA.
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Tema 1.1. Mexanuka
Jlaboparopnast pabota Ne 1: MzydueHue ABHKEHUS TENa 1O OKPYKHOCTH

IIpuMepHBbIe TECTOBBIE 32 IAHUS:
Paznen 1. ®usuka
Tema 1.1. Mexanuka
1. MckyccTBeHHBIH cIyTHUK o0paimaercs BOKPYr 3eMiuid o Kpyrosoii opoure paauycom R ¢ mepuogom
oOpamenus 1 cyr. KakoBbl IyTh M nepeMenieHue cnyrauka 3a 1 cyr?
A. IlyTh u nepeMelieHne 0OIMHAKOBbI U PaBHBI HYJIIO.
b. Ilytb 1 nmepemenieHre 0IMHaAKOBBI U paBHBI 27R.
B. IlyTh 1 nepemerieHne oJIMHAKOBBI U paBHbI 2R.
I'. [Tyt 2nR, nepememenue 0.
M. Iyt nR, nepemenienue 0.
E. Iyt nR,nepememnienue 2R.
2. C xakum ycxoPeHHeM ABUIKeTcs Opycok maccoil 10kr mox xeiicrBuem cuiibl SH?
A. 50 m/c
B. 25w/’
B. 2 m/c?
I. 0,5 m/c?
3. Eciin MHOTOKPAaTHO C:KUMATh NPYKUHY, TO OHA HATPeBaeTCs, TAK KaK:
A. moTeHIMalIbHas SHEPTHs NPYKUHBI IEPEXOAUT B KHHETUYECKYIO
b. kuHeTn4eckas 3Heprust Npy>KUHbI IEPEXOUT B IOTEHIUATIBHYIO
B. yactb sHepruu npyXKUHbI IEPEXOJUT BO BHYTPEHHIOIO €€ YHEPTHI0
I'. npy>xrHa HarpeBaeTcs MPU TPEHUH O BO3AYX
4. Maccaxup JupTa HAXOAUTCHA B NOKOE OTHOCUTEIBHO 3eMJIU €CJIU:
A. mudr magaer
b. nudt nBuxercs paBHOMEPHO
B. nu¢t nBuxercs BBepx ¢ yckopeHuem 9,8 m/c?
I'. HM IpY KaKOM M3 BBIIIECTIEPEYUCIICHHBIX YCIOBUN
5. ITo kakoii u3 GpopMyJ1 MOKHO PACCUNTATH KHHETHYECKYI0 SJHEPIruI0 IBHIKYLErocs Tesa:

m-v’
2
b.m-q-h

B. gK-T
2

A.

K-x*
2

6. KakoBo HanpaB/ieHHe BEKTOPAa YCKOPeHHs IPH PABHOMEPHOM /IBUKEHUM TeJIa 10 OKPYKHOCTH?

A. Tlo HampaBlIeHUIO BEKTOpa CKOPOCTHU

b. [IpoTuB HampaBieHUs] BEKTOPA CKOPOCTHU

B. K nentpy okpyxHocTtu

I'. Ot ueHTpa OKpy)HOCTH.

J. Yckopenue paBHO HYIIO.
7.Ha Teno co croponbl 3emuu jAeiicTByeT cuiaa mnpurs:keHus. Kakoe U3 mNpuBeIeHHBIX HUKe
yYTBep:KJAeHHil cClIpaBeJINBO AJIsl CWIbL, IefiCTBYIOLIel CO CTOPOHBI 3TOr0 Tejia Ha 3eMutio?

A. F2 :F1

b. Fy<<F;

B.Fy = 0

I'. F>>F,

H Fa=-F
8.B kakux cucreMax oTcyeTa BbINOJHAWTCA Bee 3 3akoHa MexaHuku HbioTona?

A. TonbKo B MHEPLUHAIBHBIX CUCTEMaX

I.
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b. Tonbko B HEMHEPLUAIBHBIX CUCTEMAX
B. B uHepuualbHBIX U HEMHEPIUATBHBIX CUCTEMAX
I'. B mo0kIX cucTeMax oTcueTa
9.Kakasi u3 nepe4ncJeHHbIX eIMHUI] SIBJISIeTCHA eIMHULIel n3MepeHust padoThbi?
A. Jlxxoynb
b. Barr
B. Heroton
I'. Ilackanp
. Kunorpamm
10.Kakas ¢puznyeckas pejuduHa B MexkayHapoanoii cucreme (CH) uzmepsiercsi B BaTTax?
A. cuna
b. Bec
B. PaGora
I'. MomHocTh
J. laBnenue

7.4 OneHounble CpeacTB 1Jisl MPOBECACHUS l'lpOMe)KyTO‘lHOﬁ aTrecranmum
HpOMe)KYTO‘IHaSI aTTeCTaluusa

N ITpumepsr
®opma IIpakTudeckuii onpiT JInuHbIe KadyecTBa
3HaHuA VYMmenus OIICHOYHBIX
arTecTanuu (BIamEeTH) oOyuJarorerocs
CPEICTB
Huddepernn | KoHTpons 3HaHUS Ouenka ymenusi | OrieHKa HaBBIKOB Onenka criocooHocTH | Bompockr:
POBaHHBII 0a30BBIX IOJIOKEHHUH B IIOHUMATh JIOTHYECKOTO IPaMOTHO U YETKO TIPHUJIATAOTCS
3a4er obmactu CTICITHATEHYIO COITOCTaBJIEHUS U M3JaraTh MaTepual
€CTECTBO3HAHMS TEPMUHOJIOTHIO | XapaKTePUCTUKU
00BEKTOB

7.4.1 Bonipocsbl AJis1 IPOBe/IeHUsI POMEKYTOUYHOM aTTecTaluu

1. Mexanuueckoe ABMKeHHE. MarepuanbHas Touka. Teso oTcuera.

2. Tpaekropus. [1yte. Ilepememenne. CkopocTs.

3. PaBHOyckOopeHHOe MpsMONMHEHHOE JBUXKEHUE. YCKopeHue. PaBHo3aMmeqyIeHHOE MNpsSMOJIMHENHHOE
JBUKEHHUE.

CBobosiHOE MajieHue Tel. Y CKOpeHHne CBOOOHOro MajieHus. BiausiHue yckopeHuil Ha )KUBbIe OpraHU3MBlI.
PaBHOMepHOE IBUKEHUE IO OKPYKHOCTHU M €T0 XapaKTepucTuku. [lepuon.

VYrinoBas ckopocTb. LleHTpoCTpeMUTENBHOE YCKOPEHHUE.

OTHOCHUTENHHOCTh MEXaHUUYECKOTO MBIKEHUsI. CII0KEHNE CKOPOCTEMH.

[Tpuaumn naepuyu. 3akons! HeroToHa.

JIBrokeHue Tena moj ASHCTBUEM HEeCKOIbKUX cuil. CII0’)KeHHE BEKTOPOB.

0. Umnynbc Tena. 3aMKHYyTast CUCTEMA. 3aKOH COXPaHEHHs UMITYJIbCA.

1. Bpoynosckoe nsuxenue. Auddysus. uddysus B xuBoii npupoae.

12. Pa3mepsl u Macchl MoJIeKyJ U aToMOB. [locTosiHHast ABoraapo. MeanbHslii ras.

13. TepmommHammyeckue napamerpsl. JlaBinenue rasa. JlaBnenue armocheps.

14. Temmneparypa. Tepmonunamuueckas mkana Kenbuna.

15. Temneparypnas mkana Llenscus Menuunnckuii TepMoMeETp.

16. Bopnsnoii map B atMocdepe. AGCONTIOTHAS M OTHOCHTEIbHAS BIAKHOCTh BO3/lyXa. TOYKa pOCHI.
17. Tlpubopsl Ay onpesesieHus BIaKHOCTH BO3/lyXa. | MrHeHnYecKkoe 3HaueHue BIaKHOCTH BO3TyXa.
18. XapakTepucTHKa KUAKOTO COCTOSHUS BEIECTBA. BIMKHUI MOPSAAOK.

19. CmaumBanue. Kammmisspaocts. KammnisipHeie siBieHUs B OBITY, IPUPOJIE, OPraHU3MeE YeIOBEKa.
20. Kpucrammueckue u amop¢usie Tena. Kpucramnorpadusi.

21. Ilepmomnueckwuii 3akon [[.11. MenneneeBa

22. Kpucramimdyeckue peneTku

23. VoHHas XxuMu4eckas CBs3b

24. KoBasneHTHas MMOJIIpHAs U HETIOJISIPHAsE XUMHUYECKask CBA3b

25. ArperaTHbIE COCTOSTHUS BEIIECTBA

26. YrieBoaopoabl

RBR©o N Ok
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27. Kunkwue BemectBa. He1hb

28. Teepaoe coctostHuE BemecTBa. JKUIKUe KpUCTAILITbI

29. Knaccudukanus HeOpraHMYeCKIX BEIECTB

30. Teopust XUMHUYECKOTO CTPOCHHS OpraHUYecCKux coequuenuid A.M.bytiepoBa
31. [omumepsr

32. CmecH BEIIeCTB, MX COCTaB U CITOCOOBI pa3eIICHHs

33. JlucmiepcHbIE CHCTEMBI

34. XuMHUECKHE PeaKIuu U UX KIacCHu(pUKAIIHS

35. CKOpOCTh XUMHUYECKOW PEeaKIIUu

36. OOpaTuMble XUMUYECKUE PEAKIIMU U XUMUYECKOE PaBHOBECHE
37. OKHCAUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.

38. XuMHuecKre UCTOUYHHUKH TOKa

39. DnekTponus

40. IlpenenbHble U HETIPEAETBHBIE YTIEBOIOPOIbI

41. I" eneTuka yenoBeka

42. Cucrtema KpoBOOOpAIIICHHS YeIOBEKa

43. BeiienuTenbHas CUCTEMa YelIOBEKa

44. JlprxatenbpHasi cuCTEMa YeIoBeKa

45. 3peHue U ciayX yenoBeKa

46. Boanblii 6anaHc U (YHKIIMU BOJBI B OPraHU3Me YeIOBeKa

47. Buramunsbl. bone3Hu, 00ycIIOBICHHBIC BATAMUHHON HEJOCTATOYHOCTHIO MJTH MX U30BITOYHOCTHIO
48. T'opmonsl. Kimaccudukanus 1 CBOMCTBA TOPMOHOB

49. ®akTopsI BIUSIONIUE HA COCTOSHUE 370POBbS

50. HacnencrseHubie 3a001eBaHus

8 JOINIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpuaoxkenne 1. Meroanueckue ykazaHus JJis IPaKTHUECKUX, JJAOOPATOPHBIX 3aHATUI U CaMOCTOSTEIbHON
paboThI
Ipuioxenne 2. DNEKTPOHHBIE TPE3CHTAIIH
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JINCT
HM3MEHEHUM pabouei mporpaMMbl yueOHOW JTUCIUILIUHBI
bJ1.08 EctecTBOo3HaHUE

I[OHOJ'IHCHI/IH U U3MCHCHMHS, BHOCHUMEBIC B pa60t1y}0 IIporpaMmy OUCHHUILIINHBI

OcHoBaHMSI BHECEHHS Pasnen PII/I, B xoTOpBIi Conepxanne BHOCHMBIX
JOMOJTHEHNH U BHOCSATCS N3MEHEHUS JOTOJTHEHHH, N3MeHEeHH I
H3MeHEeHU
IIpennoxenue
paboTronarens
IIpennoxenue
COCTaBUTEJIS IPOIPAMMBI
Hpyrue ocHoBanus

CocraButens: npenogasaresb CI1O O.A.Bapnakuna
npenogasarenb CI1O E.B. PazymoBa

VTBepkIeHAa Ha 3acelaHuM MPEIMETHOH (LIMKIOBOH) KOMHCCHHM COILHMAJIbHO-
I'YMaHUTAPHBIX JTUCIUTUINH
poTOoKoJ No OT «__ » 201_r

[Ipencenarens npeaMeTHON (IIMKIOBOM) KOMUCCUU

COLMAJIBHO-TYMAHUTAPHBIX TUCUUIIINH E.B. MonuanoBa
«  » 201 r
3amMecTHTeNh TUPEKTOpa 1Mo yueOHoM padoTe JLLA. TTapaMoHEHKO
« » 201 r
3aBenytoias Oubamorexon Gunnana A.B. CxknsipoBa
« » 201 T

[Iporpammuct (mporpaMMHO-UH(DOPMAITMOHHOE
obecrnieueHre 00pa3oBaTeIbHOM MPOrpamMMBbI) C.A. MakeeB
« » 201 r




Penensus
Ha pado4yio mporpaMmmy AucuumInHbl «KEcTecTBoO3HAHHE)
cnennajJbHOCTh 38.02.01 DxoHOMHMKA M OyXTaJaTepCcKuil yueT (Mo oTpacjiasim)

PaGouass mporpamma yueOGHOW aucuurauHbl «EcTecTBO3HaHMEe» pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero oOpazoBaHus, MPEABSIBISIEMBIX K CTPYKTYpPE, COAEPKAHUIO U
pe3yibTataM OCBOEHHS ydeOHOM jucuuiuinHbl «EcTecTBO3HaHME», B COOTBETCTBHHM €
PekoMmeHanusMyu 1O OpraHM3alid MOJIY4YEHHUs CpeIHEro ooOuero oOpa3oBaHUA B Ipeesax
OCBOCHHS 00pa30BaTENIbHBIX MPOTpaMM CpPEIHEro NpopecCHOHATBLHOTO 00pa3oBaHUs, C Y4E€TOM
tpeboBanuit ®I'OC no cneunanbHOCTH cpeaHero npodeccuonanbHoro ooOpazoBanus 38.02.01
DKOHOMUKA U OyXTalNTEepCKUil y4yeT (110 OTpaciisaMm).

PaGoueii mnporpamMmoil mpenycMOTpeHO TMpuoOpeTeHre 3HaHUM O (yHIaMEHTAIbHBIX
bu3nUecKux, XUMUYECKUX M OHOJIOTMYECKUX 3aKOHAX M MPHUHIUNAX, JEKalMX B OCHOBE
COBPEMEHHON €CTECTBEHHOHAay4YHOM KapTHHBI MUpa; HauOoJiee Ba)KHBIX OTKPBITHSIX, OKA3aBIIHUX
ONpeJeNAIoNIee BIUSHUE Ha Pa3BUTHE TEXHUKUM M TEXHOJOTHMHU; METOJaX HAy4YHOIO IO3HaHUS
IPUPOJIBI.

B pesynbraTte u3yuenus yueOHON aucuuminHbl «EcTecTBO3HaHME» 00ydarOMUNCS JTOJIKEH:
3HATh:

— CMBICII TOHSITUWA: €CTECTBEHHO-HAyYHbIH METOJ IO3HAHUS, AJIEKTPOMArHUTHOE IIOJE,
AJNIEKTPOMAarHUTHBIE BOJHBI, KBAHT, BONONMS Bceenennoil, 60mbiioi B3psiB, CollHEUHas cucTeMa,
rajJlakTHKa, NEPUOJUYECKUI 3aKOH, XMMHUYECKas CBS3b, XUMHUYECKas peaklus, MaKpOMOJIEKYa,
Oenok, katamusarop, hepMment, kieTka, nuddepenuuanus kierok, JJHK, Bupyc, Guonorudeckas
IBONIIONMS, OuopazHOOOpasue, OpraHu3M, TNOMYJSIH, 5JKocucTema, Ouocdepa, >SHTpOMUS,
caMOOpraHM3allMs; BKJIAJ BEJIMKUX YYEHBIX B (POPMHUPOBAHHE COBPEMEHHON €CTeCTBEHHO-HAyYHOU
KapTUHBI MUpAa.

YMETB:

— TNPUBOAMUTH MPUMEPHI IKCIIEPUMEHTOB U(WJIH) HAOII0IeHUH, 000CHOBBIBAIOIINX: aTOMHO-
MOJIEKYJISIPHOE CTPOECHME BEIIECTBA, CYLUIECTBOBAHUE AIIEKTPOMArHUTHOIO MOJS U B3aUMOCBS3b
AIIEKTPUYECKOTO M MAarHUTHOIO TIOJIeH, BOJIHOBbIE M KOPIYCKYJISIpHBIE CBOMCTBa CBeTa,
HEOOpPaTUMOCTh TEIUIOBBIX NPOLIECCOB, pa30eraHne rajiakTHK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT
CTPYKTYpPbl MOJEKYJ, 3aBUCHUMOCTb CKOPOCTHM XUMHUYECKOW peakluuu OT TEeMIepaTypbl U
KaTaJIu3aTopoB, KIETOYHOE CTPOCHHE JKHUBbIX opranusmoB, ponb JHK kak Hocurens
HACJIEJICTBEHHON WH(OpMaIK, -HBOJIONUIO JKUBOW TMPUPOJbI, NPEBpPALIEHUS DSHEPrUU U
BEPOATHOCTHBIN XapaKTep IMPOLECCOB B KUBOU M HEXKMBOW MPUPOJIE, B3aUMOCBA3b KOMIIOHEHTOB
9KOCHCTEMBI, BIMSIHUE ACATEIHHOCTH YEJIOBEKAa Ha SIKOCHCTEMBI, OOBSACHAThH NMPHUKIATHOE 3HAYCHHE
BaXHEHIINX JOCTUXKEHUN B 00JIACTH €CTECTBEHHBIX HAYK JJISi: PA3BUTHs YDHEPIeTHKHU, TPAHCIIOPTA U
CPE/ACTB CBSI3U, MOJYYECHHUS CUHTETUYECKMX MAaTE€pUAJIOB C 3aJaHHBIMU CBONCTBAMH, CO3JIaHHS
OMOTEXHOIOTHH, JedeHns WHPEKIIMOHHBIX 3a00JIEBaHUM, OXpaHbl OKPYKAIOIIEH CpeIbl; BBIIBUTAThH
TUMNOTE3bl W MpeasiaraTh NMYyTH HUX MPOBEPKH, JeJaTh BHIBOJBI HAa OCHOBE 3KCIEPUMEHTAJIbHBIX
JAHHBIX, MPEICTABJICHHBIX B BUJE rpaduKa, TaOIUIbI UM JUarpaMMmbl; paboTaTh ¢ €CTECTBEHHO-
HayuyHOW wuH(popmarmeit, coxepxkamelics B coobmenusx CMU, wuHTEpHET-pecypcax, Hay4dHO-
MOMYJIIPHOM JINTEpaType: BAaJAETh METOJIaMH TOWCKA, BBIIETSATh CMBICJIOBYIO OCHOBY U OLICHUBATH
JIOCTOBEPHOCTHh UH(POPMAITUH.

ConepxxaHue AUCHUIUIMHBI COOTBETCTBYET Y4eOHOMY - IUiaHy -cnenuaibHocT 38.02.01
DKoHOMUKa U Oyxranrepckuil yuet (mo orpacisam) punmana GI'bOY BO Ky6I'Y B r. Tuxoperke

Penensent, nupexrop MbOY COIII Ne 18 ' '
noc. [TapkoBoro CH I'.Il.BnacoBa



Penensus
Ha pado4yio mporpaMmmy AucuumInHbl «KEcTecTBoO3HAHHE)
cnennajJbHOCTh 38.02.01 DxoHOMHKA M OyXTaJaTepCcKuil yueT (1o oTpacjasim)

PabGouass mporpamma yueOHOI muciuruinHbl «EcTecTBo3HaHHMe» pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero oOpazoBaHus, NPEABSIBISIEMBIX K CTPYKTYpPE, COAEPKaHUIO U
pe3yiabTaTaM OCBOEHUS Y4eOHOM JUCHMIUIMHBI «ECTEeCTBO3HaHME», B COOTBETCTBUU C
PekoMmeHanusMyu 1O OpraHM3alid MOJIY4YEHHUs CpeIHEro ooOuero oOpa3oBaHUA B Ipeesax
OCBOCHHUS 00pa30BaTENIbHBIX MPOTrpaMM CpeaHero NnpodecCHOHANBbHOTO 00pa3oBaHUs, C Y4ETOM
tpeboBanuit ®I'OC no cneuunanbHOCTH cpeaHero mnpodeccruonansHoro obpazoBanus 38.02.01
DKOHOMUKA U OyXTalNTEepCKUil y4yeT (110 OTpaciisaMm).

Hucnummuaa BJ[.08 EctecTBo3HaHMe OTHOCUTCSA K 00IeoOpa3oBaTeIbHOW TMOJATOTOBKE U
BXOJIUT B cocTaB 0a30BbIxX nucturiind bJ1.00.

PaGoueit mnporpammoil TpeayCMOTpPEHO TpHOOpEeTeHHE 3HaHUKW O (QyHIaMEHTAIBHBIX
GU3UYECKUX, XMUMHYECKUX U OHOJIOTMYECKHWX 3aKOHaX M TMPUHIMMAX, JEXKaIIMX B OCHOBE
COBPEMEHHON €CTeCTBEHHOHAy4YHON KapTHHBI MHUpA; HauOoJiee BaXKHBIX OTKPBITHIX, OKA3aBIIUX
OTpENIEeTISAIONIee BIUSHUE HA PA3BUTHE TEXHUKU M TEXHOJOTHH; METOJAaX HAyYHOTO MO3HAHUS
TPUPO/IBI.

B xoze nu3ydueHus paccMaTpuBaroTCs cieayroue pasaensl: Pusuka; Xumus,; buonorusi.

B paboueii mporpamme oTpakeHbl TPAKTUIECKUE YMEHHUS:

— MPUBOAUTH MPUMEPHI SKCIEPUMEHTOB M(MIM) HaOII0JeHUN, 000CHOBBIBAIOIIMUX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHME BEIIECTBA, CYUIECTBOBAHME AJIEKTPOMArHUTHOIO MOJS U B3aUMOCBS3b
3JEKTPUYECKOT0O W MAarHUTHOTO II0JI€H, BOJIHOBBIE M KOPIYCKYJIIPHBIE CBOMCTBAa CBETAa,
HEOOPaTHUMOCTh TEIUIOBBIX MPOIECCOB, pa3dderaHne rajakTUK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
CTPYKTYpPbl MOJEKYJ, 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM peakluu OT TeMIepaTypsl |
KaTaJIu3aTopoB, KIETOYHOE CTPOCHME JKHMBBIX oOpranusmoB, poub JIHK kak Hocurens
HACJICJICTBEHHON WH(OpMAIMKM, »HBOJIOIHUIO JKUBOW TPUPOJIBI, TPEBPAIICHUS DJHEPTUU U
BEPOSITHOCTHBIM XapaKTep MPOIIECCOB B JKMBOM M HEKHUBOW MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIUSHUE IE€ATEIbHOCTH YEJIOBEKa Ha SKOCUCTEMBI;

— OOBSCHSTH MPUKIIATHOE 3HAYCHHE BAKHEUIIINX JOCTHKEHHUI B 00JIACTH €CTECTBEHHBIX HAYK
JUISl: Pa3BUTHS SHEPTETUKHU, TPAHCIIOPTA U CPEJCTB CBSI3H, MOTYyUYEHUS] CHHTETUYECKUX MaTepUaloB C
3aIaHHBIMM CBOMCTBAMHU, CO3JaHUs OMOTEXHOJOTUM, JeueHHs] HHQPEKIIMOHHBIX 3a00JIeBaHUN,
OXpaHbl OKPYXAIOLIEH Cpe/Ibl;

— BBIIBUTAaTh THUIOTE3bl W TMpeAsiaraTb MYTH HMX MPOBEPKH, AENaTh BHIBOABI HAa OCHOBE
AKCIIEPUMEHTABHBIX JIAHHBIX, IPEJICTABICHHBIX B BUJE rpaduKa, TAOJIUIIbI WA JUArpaMMBI,

— paboTaTh C €CTeCTBEHHO-Hay4yHOU wuH(opmaluei, coaepxkaiieiics B cooomenusx CMU,
MHTEpHET-pecypcax, Hay4dyHO-NIONYJSPHOW JUTepaType: BIaJA€Th METOJAMH IOMCKa, BBIIEIATh
CMBICIIOBYIO OCHOBY | OIIEHUBATh JOCTOBEPHOCTH MH(OpMAIIHH.

O0BéM, cTpyKTypa M conaepkaHue pabodeld ImporpamMMbl COOTBETCTBYIOT Y4E€OHOMY IUIaHy
CHEUATbHOCTH.

PenieH3enT, kaHauaaT XUMUYECKUX HAYK,

npernoiaBaTelib Kadeapbl cConualbHO-T'yMaHUTapHBIX

nucuurind punuana @I'bOY BO «Kybanckuit

roCyJapCTBEHHBIN yHUBEpcUTET» B I. Tuxopenke % % o a H.I'.Kynum



