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1 TACHIOPT PABOYEHN ITPOI'PAMMBI YYEFHOM TUCHUTIIIUHBI
b/1.08 ECTECTBO3HAHHUE
1.1 Obs1acTh NPpUMeEHEHHUs TPOrPAMMBI
PabGouass 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 y4yeOHOIl TUMCHUIVIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKHU CHEIMAJTUCTOB CPeIHEro
3BeHAa
JlucumIiuHa OTHOCUTCS K 0011e00pa3oBaTeIbHOM MOATOTOBKE U BXOJAUT B COCTaB 0a30BBIX JAMCLUILIMH

BJ1.00.

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

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

— OCBOCHHME 3HAHUH O (QyHIAMEHTAIBHBIX (PU3UYCCKHX, XUMHYCCKHX W OHOJOTUYCCKUX 3aKOHAX W
MIPUHIIAIIAX, JISKAINIMX B OCHOBE COBPEMEHHOH €CTECTBCHHOHAYYHOW KApTUHBI MHpa; Hamboyiee BaKHBIX
OTKPBITUSIX, OKa3aBUIMX OIpPEACNISIONIee BIUSHUE HA PA3BUTUE TEXHUKU U TEXHOJIOTMH; METOAAX HAYUYHOI'O
MMO3HAHMS TIPUPOJIBL;

— OBJAJICHHE YMEHUSMHU TMPOBOJUTH HAONIO/EHUS, IUJIAHUPOBATh U BBINOJHATH AKCHEPUMEHTHI,
BBIJIBUTATh TUIIOTE3bI M CTPOUTH MOJIETIH, TPUMEHSTH MMOTYyYEHHBIC 3HaHUS 110 (U3HUKE, XUMUU U OUOJIOTHU ISt
OOBSICHEHUS SIBJICHUN U CBOMCTB BELIECTB; MPAKTUYECKU UCIIOIB30BATh 3HAHUA M0 (PU3UKE, XUMUU U OUOJIOTHH;
OIICHUBAThH JJOCTOBEPHOCTh €CTECTBEHHOHAYUYHON HH(MOpMAIUu;

— pa3BUTHE MO3HABATEIbHBIX HUHTEPECOB, NHTEIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mMpoliecce
nprOOpeTeHus: 3HAHUM U YMEHHI 10 (QU3HKe, XUMUHA U OMOJIOTUHU C UCIOIb30BAHUEM Pa3IUNYHBIX UCTOYHUKOB
MH(pOpPMAIIUU U COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA;

— BOCMUTaHWe YOEXJACHHOCTH B BO3MOXXHOCTH TIIO3HAHUS 3aKOHOB MPHUPOABI, HCIIOJIb30BAHUS
JOCTHKEHHH B o0nacTh (U3MKH, XUMUU M OHOJOTUU Ha ONaro pa3BUTHs YeNOBEYECKOW IIMBHIIM3AIINM;
HEOOXOMMOCTH COTPYAHUYECTBA B MPOIECCE COBMECTHOTO BBITIOJHEHHUS 33/1a4, YBAXKUTEIILHOTO OTHOIIEHUS K
MHEHUIO ONMOHEHTA MPHU 00CYXAEHUH MPOOJIEM eCTECTBEHHOHAYYHOT'O COAEePKaHHs; TOTOBHOCTH K MOPaJIbHO-
ATUYECKOM OIICHKE MCIIOJIb30BAHUS HAYYHBIX JOCTIKEHUM, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKaroen
Cpelibl;

— HCMOJIb30BaHUE NPHOOPETEHHBIX 3HAHUM W YMEHHMM [Jis pEHIeHUS MPaKTUYeCKHX 3aJad B
MOBCEJTHEBHOW  KU3HHU, obecrieueHus 0€30MacHOCTH COOCTBEHHOM  JKHM3HU,  PalMOHAIBHOTO
MPUPOJONOIB30BaHUS U OXPaHbl OKPYXAIOLIEH Cpebl, BO3MOKHOCTh NPUMEHEHMS] 3HAHUN TpHU pPELIECHUU
3a/1a4, BO3HUKAIOIIUX B TIOCIEAYIONIEH MpodhecCuOHaIbHOM IeITeTbHOCTH.

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

— CMBICT  TIOHSTHH:  €CTECTBEHHO-HAyYHBIH  METOJ  TO3HAHWS,  DJEKTPOMarHUTHOE  TOJIE,
AJICKTPOMArHUTHBIE BOJHBI, KBAHT, dBOIIOIMS Beenennoi, 6ombmioil B3pbeiB, ConHEYHas! CUCTeMa, TallaKTHKa,
MEePUOANYECKHI 3aKOH, XMMHYECKas CBS3b, XMUMHUYECKash pPeakiys, MaKpOMOJEKyna, OeNoK, KaTaau3aTop,
dbepmenT, kietka, muddepenmuanus kinerok, JJHK, Bupyc, Ounonormyeckas sBostonus, OMopazHOOOpasue,
OpraHu3M, MOMYJIAIMs, SKocucTeMa, Ouocdepa, SHTPOINHUS, CaMOOPTaHU3AIIHS;

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

B pesynbprare uzydenus yueOHo# qucUIuMHb «EcTecTBO3HAHNE)» 00yUaIOIIHICS T0HKEH YMETh:

— MPUBOAUTH TPHUMEPHl JKCHEPUMEHTOB W(Wiu) HaOMIOJAeHH, OOOCHOBBIBAIOIINX: ATOMHO-
MOJIEKYJIIPHOE  CTPOEHUE BEUIECTBA, CYIIECTBOBAHME AJIEKTPOMArHUTHOIO TMOJS M B3aUMOCBS3b
AJEKTPUYECKOTO W MArHUTHOTO TIOJIeH, BOJHOBBIE M KOPIYCKYJSPHBIE CBOMCTBAa CBEeTa, HEOOPATUMOCTH
TEIUIOBBIX TPOIIECCOB, pa3deraHue TallaKTUK, 3aBUCUMOCTb CBOWCTB BEIIECTBA OT CTPYKTYPHI MOJEKYI,
3aBUCUMOCTBh CKOPOCTH XMMHYECKOW pEeaKIMy OT TEMIEPATYPHI U KaTaIU3aTOPOB, KJIETOYHOE CTPOECHUE KUBBIX
opranuzMoB, ponb JIHK kak HocurTens HaciaeICTBEHHOM HH(POPMAILIUHM, 3BOJIOLUIO >KUBOW TNPHUPOJIBL,
MIPEBPAILCHUS SHEPTUU U BEPOATHOCTHBIN XapakTep IMPOLIECCOB B KMBOW M HEKMBOM IPHUPOJE, B3aUMOCBSI3b
KOMITOHEHTOB 3KOCHUCTEMBI, BIMSIHUE JCSITEIIbHOCTH YEJIOBEKA Ha SKOCUCTEMBI;

— OOBSACHATH MPHUKJIAJHOE 3HAUYEHHWE BAXKHEUIINX TOCTHXKEHUN B 00JACTH €CTECTBEHHBIX HayK MJIf:
pPa3BUTHUSL DHEPIreTUKH, TPAHCIIOPTA U CPEICTB CBSI3U, MOJYYECHHS] CHHTETHUYECKHMX MAaTepUalioB C 33JlaHHBIMU
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CBOWCTBaMH, CO3JIaHHsI OMOTEXHOJIOTUH, JTeueHU MHPEKIIMOHHBIX 3a00JI€BaHUN, OXpaHbl OKPYXKAIOIEH Cpe/ibl;

— 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, HaydHO-TIOIYJISIPHOM JIMTEpaType: BIAJAETh METOJAMU ITOMCKA, BBIIEIATH CMBICIIOBYIO OCHOBY H
OLIEHUBATh JJOCTOBEPHOCTh WH(POPMALINH.

B pesynbrarte uzyuenusi yueOHON AUCHUILTHHBI «EcTecTBO3HAHUEY 00yYarOIIUNACs JOHKEH UCII0JIb30BaTh
npuoOpeTeHHbIC 3HAHUSA U YMEHHS B IPAKTUYECKOH JIEATETbHOCTH U IOBCEAHEBHOM KU3HH IS

— OLICHKH BIUSHUSA HAa OPraHW3M YeJIOBEKA 3JIEKTPOMArHUTHBIX BOJIH U PAJUOAKTUBHBIX U31yYEHUN;
SHEprocOepeKeHus;
0e30MacHOr0 UCMOJIb30BaHMS MAaTEPHAIIOB M XUMUYECKUX BEILIECTB B OBITY;

— OCO3HAHHBIX JIMYHBIX JEHCTBUM 110 OXpaHE OKPYKAOIIEH CPEBI.

OcBoenue coaepxaHusi ydeOHOW nuciuIuinHbl «EcTecTBo3HaHHe» 00ecreyrBaeT JAOCTHKEHHE
CTYJEHTAMHU CJIEIYIOIIMNX PE3YyIbTaTOB:

JIUYHOCTHBIX:

- YYyBCTBO TOPJOCTH M YBOXEHMUSI K HCTOPUU U JOCTHXKEHHUSM OTEUECTBEHHOW HAYKM; I'pPaMOTHOE
MOBe/IeHHE B TPO(HEeCCHOHANLHOM NESTEILHOCTH U OBITY MIPH 0OpallieHnH ¢ TprudopaMu U YCTPOHCTBAMU;

- TOTOBHOCTh K TPOJOJDKCHHIO OOpa3oBaHMsI ¥ TOBBIIEHHUS KBaTH(HUKaIUKM B H3OpaHHOM
npodeccnoHanbHON AEeSITeNbHOCTH M OOBEKTUBHOE OCO3HAHHE POJH €CTECTBEHHOHAYYHBIX KOMIIETEHIIUH B
3TOM;

- yYMEHHUE HCHOJb30BaTh JOCTUKEHUSI COBPEMEHHOW HAyKHM M €CTECTBEHHOHAYYHBIX TEXHOJOTHH IS
MOBBIIIEHUS] COOCTBEHHOTO HHTEJUIEKTYaIbHOTO PAa3BUTHUS B BRIOPAHHOM MPO(ECCHOHAIBHON A TENbHOCTH;

- YMEHHE CaMOCTOSITENIbHO JOOBIBaTh HOBBIC AJIsi ce0si €CTECTBEHHOHAYYHBIC 3HAHUS, UCIOIB3YS s
3TOr0 JOCTYIHBIE HCTOYHUKU HH(POPMAIIHH;

- YMEHHE BBICTPauBaTh KOHCTPYKTUBHbIE B3aMMOOTHOIIEHHS B KOMaH/I€ IO PEIICHUIO 00IINX 3a/1a4;

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

Mema npeoMemHbIX:

- HCIOJIb30BaHWE  pa3jMuYHbIX  BHMJOB  [IO3HABaTEJbHOM  JEATENIBHOCTH s pEIICHUs
€CTECTBEHHOHAYYHBIX 33/1a4, IPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUA (HA0JII0ICHHS, OTTMCAHMs, U3MEPEHUS,
AKCIIEPUMEHTA) JIJISl U3YUEHUs PA3IMYHBIX CTOPOH OKPY’Karollel 1eiCTBUTENbHOCTH;

- HCIIOJIb30BaHUE OCHOBHBIX HHTEJUIEKTYaJbHBIX OIEpaluii: MOCTAaHOBKU 3alaud, (hopMyTupoBaHHS
TUIIOTE3, aHaIM3a U CUHTE3a, CPABHEHUS, 0000IEeHUs, CUCTeMaTU3alluH, BbIABICHUS PUYNHHO-CIIECTBEHHBIX
CBSI3€H, IIOMCKa aHAJIOroB, (OPMYIMPOBAHHUS BBIBOJOB J/JIsi H3YYEHMS PaA3IUYHBIX CTOPOH H3Yy4aeMbIX
00OBEKTOB, SIBJICHUI U MIPOLIECCOB, C KOTOPIMU BO3HUKAET HEOOXOAMMOCTb CTAJIKUBATHCS B MPO(eCCHOHAIBHON
chepe;

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

- YMEHHE HCIIOJIb30BaTh PA3IMYHbIE MCTOYHUKHU JUIS MOJIYYEHHs] €CTECTBEHHOHAy4yHOW HMH(Opmanuu,
OLIEHHUBATH €€ JI0CTOBEPHOCTD;

- yYMEHHE aHAIM3UPOBATh U MPEACTABIATH HH(GOPMAIUIO B Pa3IMUHBIX BUJAX;

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

npeoMemHubIX.

- c(OpPMHPOBAHHOCTH TPEJICTABIECHUI O POJIM M MeCTe€ €CTECTBO3HAHHMS B COBPEMEHHOW Hay4dHOMH
KapTUHE MHUpa; MOHUMaHUE CYIIHOCTH HabiolaeMblXx BO BceneHHOW sBI€HUH, POIM €CTECTBEHHOHAYYHBIX
JUCUUIUIMH B (opMUpOBaHMM Kpyrozopa M (YHKIMOHAJIBHOM TI'PaMOTHOCTH YEJNOBEKA JUISl PELICHUS
MPAaKTUYECKUX 3a/1a4;

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

- BJIaJICHHE OCHOBHBIMH METOJAaMH HAYYHOTO IO3HAHMs, MCIOJb3yeMbIMH B HayKe: HAOIIOJCHUEM,
ONMMCAaHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

- yMeHHs 00pabaThIBaTh pe3yNbTaThl U3MEPEHUH, 00HAPYKUBATh 3aBUCUMOCTb MEXIY HCCIETYeMbIMH
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BEJIMYMHAMU, OOBSCHATH MOJYYCHHBIC PE3YyJIbTAThI U JICTAaTh BBIBOJIBI;

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

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

- c(OPMHPOBAHHOCTH COOCTBEHHOH MO3MWIIMU 10 OTHOIICHHIO K €CTECTBCHHOHAYYHOW WH(OpMAIUH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

MakcumanbHasi yueOHast Harpy3ka oOy4Jaromierocss /4 Jaca, B TOM 4uCIIe:

— o0s13aTenbHas ayIMTOpHast yueOHast Harpy3ka odydarorerocs /2 yaca,

— caMocTosTeNbHas paboTa o0y4aromierocs 2 Jaca.

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUSl MO AUCUHUILIMHE (NepedyeHb (POPMHPYeEMbIX
3HAHMIi, YMEHHUIl U ONBITA AeATeIbHOCTH)

OO0JBIION B3PEIB,
ConHeuHast CUCTEMA,
rajakTHKa,
MEPUOJUUECKHUI
3aKOH, XMMHYECKas
CBSI3b, XUMUYECKAs
peaxisi,
MaKpOMOJICKYJIa,
0eJIoK, KaTaau3aTop,
(bepMeHT, KieTkKa,

CBETa, HEOOPATUMOCTH TEIUIOBBIX
MIPOIIECCOB, pa3deranue
raJIaKTHK, 3aBUCUMOCTb CBOMCTB
BELLECTBA OT CTPYKTYPhI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOW PEaKIMU OT
TEMIIepaTypbl U KaTaJlu3aToOpOB,
KJIETOYHOE CTPOEHHUE KUBBIX
opranm3mos, poib JJHK kax
HOCUTEJISI HACJIeICTBEHHOMN

nuddepeHmaus UH(DOPMAITUH, DBOJFOIHIO KHBOK
kietok, JAHK, Bupyc, | npuponsl, npeBpaiieHus
Ouomoruaeckas SHEPTHU ¥ BePOSTHOCTHBII
IBOITIOIHS, XapakTep MPOLECCOB B )KUBOH 1
6uopaznoobpasue, HEKUBOH ITPUpPOJIE, B3aUMOCBSI3b
OpraHu3M, KOMITOHEHTOB 9KOCHUCTEMBI,
TIOTTYJIALHS, BIIMSTHHUE JIESATEIIBHOCTH
9KOCHCTEMA, YeJIoBeKa Ha IKOCHUCTEMBI;
ouochepa, sHTponHs, | Y2 - OOBSICHATH MPUKIATHOE
caMOOpraHu3alus; 3HaYCHHE BOKHEHIINX

32 - BKJIa[ BETUKHX JIOCTIOKEHUH B 00J1aCTH

YUEeHBIX B €CTECTBEHHBIX HAYK JJIS:
(dbopmupoBanue pa3BUTHS SHEPTETHKH,
COBpPEMEHHOM TPaHCIIOPTa U CPEJICTB CBSI3H,
€CTECTBEHHO- TIOJTYYEHHs] CHHTETHUECKHX

Hay4YHOU KapTHHBI
MHpa.

MaTepHUAJIOB C 33JaHHBIMU
CBOWCTBAMH, CO3JJaHHS
OMOTEXHOJIOTUH, ICUCHHUS
MH(DEKIMOHHBIX 3a00JIeBaHUH,
OXpaHbl OKPYKaIOIIEH CpeIbl;
V3 - BBLABHTATH THIIOTE3HI U
MpeIaraTh MyTH UX IPOBEPKH,
JieNaTh BEIBOJBI HA OCHOBE
SKCIEPUMEHTAIBHBIX TaHHBIX,
MIPEJICTABICHHBIX B BUJIE

Ne | HammeHnoBaHue B pesynprate n3ydenus yueOHON UCIUIIIMHBI 00ydaromuecs J0KHBI

ILIL paszena 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;
3JIEKTPOMAarHUTHOE MOJIEKYJIIPHOE CTPOCHHUE
TnozJe, BEILIECTBA, CYLIECTBOBAHNE
3JIeKTPOMarHUTHbIE 3eKTPOMarHUTHOTO MOJIS U
BOJIHBI, KBaHT, B3aMMOCBSI3b 3JIEKTPHUECKOTO U
9BOIOLUS MarHuTHOTO T10JIeH, BOJIHOBEIC U
Bcenennoti, KOPILYCKYJISIDHBIE CBOWCTBA
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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,
nuddepeHmaus
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
SKCHEPUMEHTOB HU(UJIN)
HaOJIIOICHHH,
000CHOBBIBAIOIIHAX: ATOMHO-
MOJIEKYJISIPHOE CTPOCHUE
BEIIECTBA, CYIIECTBOBAHIE
AIEKTPOMArHUTHOTO TIOJIS U
B3aHMOCBSI3b YJIEKTPHUUECKOTO U
MAarHUTHOTO TIOJIEH, BOJTHOBEIE U
KOPILYCKYJISIDHBIE CBOWCTBA
CBeTa, HEOOPATUMOCTh TETNIOBBIX
MPOLIECCOB, pa3beranue
rajlakTHK, 3aBUCUMOCTb CBOMCTB
BEILECTBA OT CTPYKTYPHI
MOJIEKYJ, 3aBHCUMOCTh CKOPOCTH
XAUMHYCCKOH pEaKIiu 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 SKOCHCTEMBI,
BIIMSTHAE JIEATEIEHOCTH
YenoBeKa Ha SKOCHCTEMEI;

VY2 - 00BACHATH NPHUKIIATHOE
3HAYCHUE BAKHEHIITIX
JOCTIDKEHUH B 00J1aCTH
€CTECTBEHHBIX HAYK JIJISI:
Pa3BUTHSI SHEPTCTHKH,
TPAaHCIOPTa M CPEJICTB CBSI3H,
TIOJIY9C€HUSI CHHTETHYECKUX
MaTepHalioB C 3aJaHHBIMH
CBOMCTBaMU, CO3AaHUSI
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’KaIoLIEN cpeapl.
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TIOUCKa, BBLACIATH CMBICIIOBYIO
OCHOBY U OLICHUBATh
JOCTOBEPHOCTH MH(POPMALINH.

buonorus

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

TIOTTY TSIV,
9KOCHCTEMA,
o6uocdepa, FHTpOITHS,
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 U
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 KaTaJIn3aTOPOB,
KJICTOYHOE CTPOCHHUE JKUBBIX
opranu3mos, poas JJHK kak
HOCHTEJIS HACJIECTBEHHOU
nH(popMannK, IBOIIIOLHIO )KUBOU
TIPUPOIBI, PEBPAILICHUS
SHEPTUU U BEPOSITHOCTHBIN
XapakTep NpoLEecCoB 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 CBSI3H,
MOJTyYEHUs] CAHTETUYECKUX
MaTepuajoB ¢ 3aJJaHHBIMU
CBOWCTBAMH, CO3JJAaHHS
OMOTEXHOJIOTHH, JTICUCHUS
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(pOpMaIyeH,
coJiepKamIeiicss B COOOIICHUSIX
CMMU, untepHeT-pecypcax,
HAYYHO-TIONYJISIPHON
JUTEparype: BIaJeTh METOAaMU
ITOWCKA, BBIICISATH CMBICIIOBYIO
OCHOBY W OIICHUBATh
JIOCTOBEPHOCTH MHPOPMAITHH.

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




2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCHUILJIAHBI

2.1 O0bem yueOHOM AMCUMILVINHBI M BUIbI Y4eOHO padoThl

Bup yuedHoii padoTbl

Oobvem uacos

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

74

Oo6si3aTennbHAs ayIMTOPHAs yueOHAs 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

CaMOCTOATENIbHASI BHEAYJUTOpHAs paboTa B BHUIEC JOMAIIHUX MPAKTUYECKUX 3aJaHUU,
WHAMBUAYAIbHBIX 33JaHHM, CAaMOCTOSITENILHOTO MOAOOpa M U3Y4YEHHs JOMOTHUTEIHHOTO
TEOPETHYECKOr0 MaTepruaa

Ilpomesicymounas ammecmayus 6 popme oughgpepenuyuposannozo 3auema

2.2 CTpyKTYypa AMCUMILINHBI

KoauuecTtBo AYJAUTOPHBIX YaCOB

Teoperndeckoe |IIpakTuueckne n
o0y4yeHue JlabopaTopHbIe
3aHATHA

HavumeHoBaHue pa3iesioB 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
XUMHUYECKHUE PEAKINH

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. [IpupoHbIe 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
WHIVBHIYAIbHOE Pa3BUTHE OPTraHN3MOB
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 H CPEJIBI»
Bcero mo xucuuminge 74 38 34
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2.3 TemaTuueckuii njiaH u cogepxxanue yuyeonoii nucuuniunbl 5/1.08 EctectBo3Hanue

HanmenoBanme Conep:xanue yueOHOIro MaTepuasia, JJadopaTtopHble U NPAKTHYECKHE 3aHATHS, O0bem | YpoBeHb
pa3iesioB U TeM caMoCTOsITeIbHAs padoTa 00y4alIuxcs 4yacoB OCBOEHH
1 2 3 4
Paznen 1. ®usuka 25
Tema 1.1. Mexanuka Coaep:xkaHue y4eOHOro MaTepuaja 6 1,2
Jlekuuu 4
Mexanuyeckoe IBUXKEHUE, €r0 OTHOCUTEIBbHOCTh. 3aKOHBI AuHamMuku Herotona. Cuibl B mpHUpoe:
yIPYrocTh, TPEHUE, CHUJIA TSKECTU. 3aKOH BCEMHUpPHOro TaroreHus. HeBecomocTs. MMmmynbc. 3akoH
COXpaHEHHUs MMIYJIbCa U PEAKTHUBHOE ABWXKeHHUE. [loTeHImanpHas U KUHETHYECKas SHEprus. 3aKoH
COXpaHEHUs MeXaHW4yeckoi sHepruu. Pabora m MomHocTh. Mexanndeckue konebanusa. Ilepuon u
gacTtoTa Koyiebannii. Mexanndeckre BONHBI. CBONCTBa BOJIH. 3BYKOBBIC BOJHBI. 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 | Omnpenenenre OTHOCUTENILHOM BIaKHOCTH BO3/yXa C MOMOUIBbIO ICUXPOMETpa
Tema 1.3. Coaepxkanue yueOHOIro MaTepuaJa 5 1,2
DJIeKTPOAMHAMHUKA. Jlekun 2
DneKTpuYecKHe 3apsiibl. 3aKOH COXPaHEHUs AJIEKTpUUecKoro 3apsaa. 3akoH Kynona. Dnektpuueckoe
nosie. HanpsbkenHocTh anekTtpuyeckoro moss. [loTeHuuan, pa3sHocTh moTeHIuanoB. [IpoBogHHMK u
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 ®otorddexT M KOpHyCKyNsipHBIE CBoWcTBa cBera. lcmonp3oBanue ¢oTtodddexkra B TEXHUKE.

Crtpoenue aroma: IUIaHeTapHas MoJenb U Mojenb bopa. [lornoiienue u ucrnyckanve CBeTa aTOMOM.

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

PanuoakTuBHBIE M3Ty4eHHMS W HX BO3JCUCTBHE HA JKMBBIE OPraHU3Mbl. DHEPrusl paclleIuIeHUs

aTOMHOTO sijipa. SlepHasi SHepreTHKa U HKOJOTHUECKUE MTPOOJIEMBbI, CBSI3aHHBIE C €€ NCI0JIb30BAHUEM.

IIpakTHYecKoe 3aHATHE 2

1 | Crpoenue atoma.

JlabopaTopHoe 3aHsiTHE 2

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

DBOIIOLUS ¥ SHEPTHsI TOPEeHuUs 3Be311. TepMosiiepHblil cuaTes3. OO0pa3oBaHKE TNIAHETHBIX CHCTEM.

ConHeyHas cucrema.
Pazjnen 2. Xumus 24
Tema 2.1. CoBpemennnie | ConepxaHue y4eOHOI0 MaTepuasa 2 1,2
NnpeacTaBjIeHus 0 Jlexkuuu 2
CTPOECHUM aTOMaA. Crpoenue aroma. [IpoToHBI, HEHTPOHBI, AMEKTpOoHBL. CocCTOsIHME 3JeKTpoHa B arome. KBaHTOBBIE

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

MenpneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000J0UEK aTOMOB JIEMEHTOB MaJIBIX M OOJIBIITUX

NEePUOJIOB. DIEKTPOHHbIE KOH(PUTYypaIlM¥ AaTOMOB XUMHUECKUX HJIEMEHTOB.
Tema 2.2. Xumnueckas Coaepxanue y4eOHOIro MaTepuaia 4 1,2
CBSI3b M XUMHYECKHeE Jleknuu 2
peaKkuuu Bunsl xumnyeckoit cBs3u. MoHHas cBsizb. KaTuoHsl, nux oOpazoBaHue n3 aroMoB. MoHHas CBS3b Kak

CBSI3b MEXJy KaTHOHAMH W aHHMOHamu. Kiaccudukanus noHoB. OHHBIE KPHCTAIITMYECKUE PEIICTKH.

CBoiicTBa BelIeCTB C HMOHHOM KpUCTaJUTMYeCKOW pemeTkoid. KoBaneHTHass XuUMHUYecKash CBA3b.

MexaHu3m 00pa30BaHUs KOBAJICHTHOU CBsI3U. MOJIEKYIISIPHBIE H aTOMHBIE KPUCTAIUTHYECKUE PEIICTKH.

CBoiicTBa BelIECTB C MOJIEKYJISAPHOH M AaTOMHOW KPHUCTALIMYECKUMH pelleTKaMu. MeTtauiyeckas

CBA3b. MeTanueckass KpucTauinyeckass pemerka. CBONCTBa BEIIECTB € METAUIMYECKOMN

KpUCTanInueckoil pemerkoi. Krnaccupukamumss xumuueckux — peakuuil.  Peaknum coeauHeHus,

pasoKeHus1, 3aMeIeHUsI, OOMEeHa.

JIaGopaTropHoe 3aHsiTHE 2

1 | MsroTonenue moseneii MONEKyI MPOCTHIX U CIIOKHBIX BEIIECTB, KPHCTAIUTHYECKHX PEIIETOK
Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 4 1,2
Kaacendukanus Jlexuun 2
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HEOPraHu4ecKux Oco6eHHOCTH CTPOEHUS aTOMOB U KpucTauioB. Kitaccudukaliysi MeTaJIJIoB [0 pa3IMYHbIM IPU3HAKAM.
BeIeCTB METAJLIbI H Xumuueckue u ¢puszndeckue cBoiictBa MetayuioB. Hemeramisl. IX cTpoeHne u cBoiicTBa. 3aBUCUMOCTh
HeMeTaJlJIbl. CBOMCTB raJIOT€HOB OT UX NoN0XeHus B [lepuonndyeckon cucreme.

IIpakTHyeckoe 3aHsATHE 2

1 | CoiicTBa METAILIOB H HEMETAIUIOB
Tema 2.4. Teopus Coaeprxanue yueOHOIro MaTepuaJa 4 1,2
XMMHYeCKOro crpoenust. | Jlekuuu 2
IlonsiTue 00 Teopust xummueckoro crpoeHust BemecTB A. M. ByrnepoBa. M3omeprsl u romosnoru. XUMHYECKUE
OpraHUYecKHuX (bopMyJIbl M MOJIENIH MOJIEKYJI B OPraHMYECKOW XHMUHU.
BelecTBax. JlaGopaTopHoe 3aHsiTHE 2

1 | CocraBieHne MoJiee MOJIEKYJl OPraHUYECKUX BEIIECTB
Tema 2.5. [Ipenenbusie, | Coaep:kaHue yueOHOro MaTepuaJia 2 1,2
HenpeaeJbHbIE U Jlekun 2
apoMaTH4YecKHe I'omosnoruueckuil psj, ©30MepHsi 1 HOMEHKJIATypa 3THJICHOBBIX YIJIEBOJOPOJOB. J[MEHBI U KaydyKH.
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. [Tpuponnslil ra3: cocras, npuMeHeHue B kadecTBe ToruBa. Hedts. CocraB 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 mpencTaBUTENb MHOTOAaTOMHBIX cnupToB. [lonsrue o6 ampaermpax. KapOoHoBble
A3zoTcoaepakamme KHUCJIOTBI, X CBOWCTBA MPUMEHEHHE. YTIEBOAbI, UX Kiaccudukaiys. CBOHCTBA IUIIOKO3bI, CaXxapo3bl,
OpraHMYecKHe BelmecTBa | kpaxmana. AMHHBI, aMUHOKHUCIIOTHI, Oenku. MIx cocTas, cBOICTBA

TpaKkTHYeCKOoe 3aHATHE 2

1 ‘ Cocrapienue GopmMys COUPTOB
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 OPraHrM3MoOB B ITPOLIECCC 3BOJIIOLIUN.

3emure. CamocTosiTe1bHasi padoTa odyuarommxesi: [Toaroroska pedepatoB Ha TeMy «JlokazaTenbcTBa 1

POJICTBA YEJIOBEKA C )KUBOTHBIMIU)
Tema 3.2. Coaeprxanue yueOHOIro MaTepuaJa 6 1,2
Huronorusi — yuyenue o | Jlekuuu 2
KJIeTKe. Krnerka — eaununa pocra u pazButus. CoMaTHUECKHUE U MOJIOBbIE KIETKH. SIApO KIETKH, €T0 CTPOCHHUE.

Kapuotun. BugoBoe nocTosSHCTBO KapuOTHIIA.

IIpakTHyeckoe 3aHsATHE 2

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

JlabopaTopHoe 3aHsiTHE 2

1 | M3yyenue CTpOeHUs paCTUTEIbHOM U JKUBOTHOM KJIIETKH ITOJ MUKPOCKOIIOM
Tema 3.3. Coaep:xaHue y4eOHOro MaTepHuaJia 2 1,2
Pa3MHOKeHHe U Jleknun 2
HHIMBHUAYyaJbHOE Jlenenue KJIETKH — OCHOBAa Pa3MHOXKEHUS M WHAMUBUAYAIBHOTO pa3BUTHS. CrnocoObl pa3MHOKEHUs
pa3BUTHE OPraHU3MOB opranu3moB. [1oyioBbIe KJIETKH U o11010TBOpeHue. Meiios.
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

HacJIeICTBEHHOCTH, ycTaHOBJIeHHbIe MeHieneM, Mopranom. X uTonornyeckre OCHOBBI.

IIpakTHyeckoe 3aHsATHE 4

1 | Pemenne reHernyeckux 3amad. CocTaBleHHE CX€M MOHOTHOPHJIHOTO W JUTHOPHIHOTO

CKpEIBaHHS

JlaGoparopHoe 3aHsTHE 2

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

Uctopust pazButus 3BoMOLMOHHBIX ujed. 3Hauenue pabor K. Jlunnes, XK. b. Jlamapka B pa3zsutuu

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

®opMbl  ecTecTBeHHOTO  oTOOpa.  MukposBomorusa.  CoBpeMEHHbIE  TMPEJACTaBIEHUS O

BU000pa3oBaHui. OCHOBHBIE HANIPABIEHHSI SBOJIIOLIMH.

JlaGopaTopHoe 3aHsiTHE 2

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

Kpyrosopor BemecTB B 3Kkocuctemax. I[lumesbie menu. [IpaBmiia 95KOJIOTMYECKOW 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 3ausaTHA JEeKIIHOHHOI0 THIIA

Ne
pasie
Ja

HaunmenoBanue
pasnena

Coaep:xanue pasgesa

dopma
TeKylIero
KOHTPOJIfA

1

2

3

4

2 cemecmp

duzuka

MexaHuuecKkoe [IBUKEHUE, €ro OTHOCUTEJIBHOCTb. 3aKOHbI
nuHaMukun Herotona. Cunel B mpupone: ynpyroctb, TPEHHE,
CWJIa TSDKECTH. 3aKOH BCEMHUPHOro TAroreHus. HeBecomocTs.
NmMnynsc. 3aKkoH COXpaHEHHs MMIYJIbCa U PEAKTUBHOE
nBukeHue. lloTeHnuanpHas M KUHETUYECKasl HEprus. 3aKoH
COXpaHEHUsS MeXaHU4ecKoW sHepruu. PaboTa ¥ MOLIHOCTS.
Mexannueckue kosiebanusa. [lepmox u uacrora KojeOaHMil.
Mexannueckue BoiHbL. CBOWCTBa BOJH. 3BYKOBBIE BOJIHBI.
VYbTpa3Byk M €ro HCIOJIb30BAaHUE B TEXHUKE M MEIUIUHE.
OcHoBuble monoxkeHuss ~ MKT. OObscHEHUs arperaTHoro
COCTOSIHMSI BEIIECTBA HAa OCHOBE AaTOMHO — MOJIEKYJISIPHBIX
NpeACTaBlIeHUN.  3aKOHbl  TepMOAMHAMUKH.  TemioBbie
JBATATEIM W OXpaHa okpyxarwomen cpenpl. KIIJ[ Tennossix
JBUTATENNEN. ODIEKTpUYECKHe 3apsAlbl. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiaa. 3akoH KyinoHa. DieKkTpudeckoe moJe.
HanpsixennocTs anexkrpudeckoro nois. [loreHuuman, pasHocTh
noTeHuuanoB. [IpoBOAHMK M TUAJIEKTPUK B 3IIEKTPUUYECKOM
nose.  MaruuTtHoe  1osie  TOCTOSIHHOIO  MarHura M
3JIEKTPUYECKOTO0 TOKa. MarHuTHas WMHAYKUWS, MarHUTHBIA
noTok. PoTo3(p(dekT MU KOPHYyCKYJSpHbIE CBOWCTBA CBETA.
Ucnons3oBanue dorodrpdexra B TexHuke. CTtpoeHue artoma:
IUIaHeTapHas Monaenb U mognenb bopa. Ilormomenue n
HCITyCKaHHWe cBeTa aroMoM. KBaHTtoBanue sHepruu. lIpuHiun
JEICTBYS U MCIIONb30BaHKeE J1azepa. CTpOEHHE aTOMHOTO sA1pa.
PanuoakTuBHBIE M3Iy4eHHS] U HUX BO3JEHCTBUE HA IKUBBIC
OpraHM3MBbl. DHEPrUs pacllEIUIEHUs] aTOMHOTO sAapa. SnepHas
SHEpreTHKa M DKOJOTMYECKHE MpOoOJIEMbl, CBS3aHHBIE C €€
HCIIOJIb30BAHUEM. OBOJIIOLMS M DHEPrusi TOPEHHs 3BE3N.
TepmosinepHblii cuHTe3. OOpa3oBaHUE IIJIAHETHBIX CHCTEM.
ConHeuHas cucreMa.

P,y

XUMUS

Crpoenne aroma. IIpoTOHBI, HEWTPOHBI,  DIJIEKTPOHBI.
CocrosHue onexkTtpoHa B arome. KBaHTOBbIE —uucIa.
Kopnyckynsipo-BonHoBast  Teopus. CrTpoeHwe aroma U
nepuonuveckuir 3akon . WM. MengeneeBa. OcobGeHHOCTH
CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJbIX U
OOJNBIINX TEPHOOB. DJIEKTPOHHBbIE KOH(MUTYpallMd aTOMOB
XMMHYECKUX DSJIEMEHTOB. Buabl xummuyeckoil cBaA3u. MonHas
cBs3b. KaTuonsl, ux obpa3zoBaHue u3 aroMoB. MoHHas CBs3b
KaK CBsI3b MEXJIy KaTHOHaMu M aHuoHamu. Knaccudukanus
noHOB. HoHHBIE KpucTauinyeckue pemeTkd. (CBoiicTBa
BELICCTB




pa3ne
Ja

HanmenoBanue
pa3nena

Coaepsxanue pasgesa

dopma
TeKyIlIero
KOHTPOJIA

2

3

4

C HMOHHOM KpuUCTauIM4eckorM pemeTkod. KoBaneHtHas
XUMHUYECKass CBs3b. MexaHU3M 0Opa3oBaHMsI KOBAaJCHTHOU
CBA3U. MOJIEKYJIIPHBIE U ATOMHBIE KPUCTAUIMYECKUE PEIIECTKH.
CBolicTBa  BemIECTB €  MOJIEKYJSIPHOM M aTOMHOM
KPUCTAJIUIMYECKUMH  pelieTkaMu. MeTtaminyeckass  CBA3b.
Meramueckass — Kpucrajuimueckass — pemerka.  CBoiicTBa
BEIIECTB C METAUIMYECKON KPHUCTAIIMYECKON PEIIETKOM.
Knaccupukanus  XUMHYECKUX peaKuuii. Peakmuu
COEIMHEHMS, pa3NioKeHusl, 3aMenieHus, oomena. OcoOeHHOCTH
CTPOEHHUS aTOMOB U KpHcTaIoB. Knaccudukanus MeTamioB mo
Pa3IUYHBIM MpPU3HAKaM. XUMUYecKHe U (U3HUeCcKUe CBOMCTBA
MerauioB.  Hemerammsl. X  cTpoeHMe W CBOMCTBA.
3aBUCUMOCTh ~ CBOWCTB TaJIOTEHOB OT HUX IIOJIOKEHUS B
[Iepnonnueckoir cucreme. Teopuss XHMHYECKOTO CTPOCHMS
BemectB  A. M. byrnepoa. WM3omepbl M roMosoru.
Xumudeckue (HOpMysbl B MOJEITH MOJIEKYJI B OpPraHUYeCKOU
XuMUHU. ['omMosornueckuil psj ajakaHOB, MX HOMEHKJATypa.
N3omepust ankaHoB. MeraH, e€ro cTpoeHue, (QU3HUYECKUE U
XUMUYECKHUE cBoMcTBa. ['OMonoruueckuit psja, uzomepus U
HOMEHKJIaTypa O3THJICHOBBIX  YIJIEBOAOPOAOB. [lueHnl U
KayyyKd. AJIKMHBI, UX TOMOJIOTMYECKUN psil, U30MEpUs M
HOMEHKJIaTypa. ApeHsl. beH3051, ero crpoeHue, CBOWCTBA.
[IpuponHblii ra3: coctaB, NIPUMEHEHUE B KadyeCTBE TOIUIMBA.
Hedgts. CoctaB u mnepepabotka Hedtu. Ileperonka HedTH.
Hedrenponykrel.  ['oMomoruyeckuit  psag HpeaesbHBIX
OJIHOATOMHBIX criupToB. [loHATHE O HYHKIIMOHATIBHOM TpyIIIE.
['muuepuH kak NpenCcTaBUTENb MHOTOATOMHBIX — CIIUPTOB.
[Tonstue 06 anpaerngax. KapOboHOBBIE KMCIOTHI, UX CBOWCTBA
MpUMeHeHne. YTeBoAbl, ux kiaccubpukanusa. CpoiicTBa
TJIFOKO3BI, Caxapo3bl, Kpaxmajaa. AMUHBI, aMHUHOKHCIIOTHI,
oenku. MIX cocraB, CBOMCTBa

Bbuomorus

I'unoTe3bl BOZHUKHOBEHUS XU3HU Ha 3emuie. Kparkas ucropus
pa3BUTHA  OPraHUYECKOro  MHpa. YCIOXKHEHHE O KHMBBIX
OpPraHM3MOB B Ipoliecce Boyonnu. Kietka — equHuna pocra u
paszButua. ComaTuyeckue U MOJIOBBIE KIETKH. SIIpO KIETKH,
ero crpoenue. Kapuorun. BunoBoe mocTOSIHCTBO KapHOTHIIA.
Jlenenue KJIETKH — OCHOBA PAa3MHOKEHMSI U UHIUBUAYaTbHOTO
pa3BuTHsa. CrocoObl pa3sMHOXKEHHsT oOpraHusmoB. [lonoBele
KJIETKH W OIUIof0oTBOpeHHue. Meio3. ['eHetmka — Hayka o
HACJIEICTBEHHOCTH M HW3MEHYMBOCTU. MeETO/Ibl TE€HETUKH.
3aKOHBI  HACJIECTBCHHOCTH, YCTaHOBJIEHHbIE MeHaeneM,
Mopranom. Mx nurosnorndyeckue OcHOBBI. Vcropus pa3BUTHS
IBOJIIONIMOHHBIX e, 3Hauenue padot K.

P,y
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pa3ne
Ja

pa3jaena

HanmenoBanue

Coaepsxanue pasgesa

dopma
TeKyIlIero
KOHTPOJIA

2

3

4

Jlunnes, XK. b. Jlamapka B pa3BUTHUU 3BOJIIOIIUOHHBIX UJEH B
ouonornn. Yuenne Y. [lapBuna 00 sBomonmu. J[Brkyiue
cuibl  3Bomronuu.  DopMbl  ecTeCTBEHHOro  oTOopa.
MUuUKpO3BOMIOUS. CoBpeMeHHbIE MpeACTaBICHUS 0
BHUI000pa30BaHUU. OcCHOBHbBIC HAIIPaBJICHUS HBOJIOLIUU.
KpyroBopor BemectB B 3kocucremax. [lumieBbie 1enw.
[IpaBuna okomormyeckoil nupamuasl. Camoperynsuus B
sKocucTteme. buocdepa — rinobGanbHast SKOCUCTEMA.

ITpumeuanue: P — nanmcanue pedepara, Y — yCTHBIN Onpoc

2.4.2 llpakTuyeckue 3ansaTus (JIabopaTopHblie 3aHATHS)

Ne

HaumenoBanue
pa3nena

HaumeHoBaHMe nNpakTH4YeCKHUX (J1a0OpaTOPHBIX) padoT

®opma
TeKylIero
KOHTPOJIA

2 cemecmp

3

4

duznka

JlabGopaTtopHnas padota Ne 1: M3ydenue nBrxXeHHs Tela 1Mo
OKPY>KHOCTH

[TpakTuueckas padora No 1: OCHOBBI TEpMOIMHAMUKHI

JlaboparopHnas pabota Ne 2: OmnpeneneHre OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa C MIOMOIIIBIO IICUXPOMETPA

[Tpaktnyeckas padora Ne 2: 3akon Kynona. HanpskeHHOCTb.

[Tpaktuyeckas padora Ne 3: CtpoeHue aToma.

JlaGopatopHas pabota Ne 3: M3yueHne TpeKoB 3apsyKEHHbBIX YaCTHI
110 TOTOBBIM (poTorpadusm

JIP, TIP, T,

XuMus

JlaboparopHnas pabota Ne 1: 3rotonenue Mmozeneit MoJIeKy
MIPOCTHIX M CIOXKHBIX BEIIECTB, KPUCTAUIMUECKUX PEIIETOK

ITpakTuyeckas pabora Ne 1: CBOMCTBa METAJIOB U HEMETAJLJIOB

JlaGopaTtopHnas pabota Ne 2: CocTtaBieHue MojieNiel MOJIEKYJT
OpPTaHMYECKUX BEIIECTB

ITpaktnyeckas pabora Ne 2: [IpupoHbIe HCTOUHHKH YTJIEBOJOPOOB

ITpaktuueckas padora Ne 3: CocraBnenue Gopmys CIUPTOB

JIP, TIP, T,

Ilpumeuanue: I[1P- npaxmuueckasn paboma, JIP- nabopamopnas paboma; T — mecmuposanue, D — Hanucauue

acce

buonornsa

[Tpaktuyeckas padora Ne 1: CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK
pacTeHui, >KMBOTHBIX U TpHOOB.

JlaGopatopHas padota Ne 1: M3yueHue cTpoeHus: pacTUTEIBHON U
YKUBOTHOM KJIETKH MOJ] MUKPOCKOIIOM

[TpakTtuyeckas padora Ne 2: Perienue reHeTHYECKHX 3a/1a4.
CocTaBieHre cXeM MOHOTHOPUIHOTO U IUTHOPUAHOTO CKPEIMBAHUS

JlaGopatopHas pabota Ne 2: CocraBieHue po1ocaoBHO. Pemenue
TeHETUYECKUX 3a/1a4

JlaGopatopHas pabota Ne 3: AHanIM3 U OLIEHKA PAa3IUYHbIX TUIIOTE3
MPOUCXOXKICHUE )KU3HHU U YeJIOBeKa

2.4.3 ConepxaHue cCaMOCTOSITEIbHOM padoThI
IIpumepHasi TeMaTuka pedpepaToB
Paznen 1. ®dusuka

19
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Tema 1.3. DiekTpoaAMHAMHKA

1. TToCTOSIHHBIN PTEKTPUICCKUN TOK B MMPOBOASIINX CPelaX. 3aKOHBI TOCTOSTHHOTO TOKA.
2. DNEKTpPUYECKHE SIBIICHUS B TIPUPO/IE.

3. SIBneHUS PNEKTPOMArHUTHON MHAYKIIMU U CAMOMHIYKIIHH.

4. MaI‘HI/ITHOC I10JIC 36MJII/I " « MAarHuTHad 1maMsaTh » I'cOJIOTUHYCCKUX I1JIaCTOB.

5. DIJIEKTPOMAarHuTHOE T0JIe YeJIOBEKa.

IIpumepHasi TeMaTHKAa 3cce
Pa3nen 1. ®u3uka

Tema 1.1. MexaHuka

Occe: [Ipunuun unepuuu I'anues

244 TlepeyeHb Yy4eOHO-METOAHYECKOro obecrieyeHHs [JIsl CAMOCTOATEJbLHOH PadoThI
00y4yaloIuXxcs 1Mo JMCHUIINHE

CamocrosaTenbHass paboTa CTYACHTOB SBISIETCS BakHeHmedl (opmoil  ydeOHO-TTO3HABATEIHHOTO
nporecca. OCHOBHas 11€Jb CaMOCTOATENBHOM PabOThl CTyAEHTa NMpPHU U3YyYEHUM AUCLUIUIMHBI — 3aKPENUTh
TEOPETUYECKHE 3HAHMA, MOJyYCHHbIC B XOJ JIGKIMOHHBIX 3aHATHH, a Takke CHOPMHPOBATH NMPAKTHUECKUE
HaBBIKU [TOJITOTOBKH.

CamocrosiTenbHast padoTa CTyIeHTa B IPOLIECCE OCBOCHUSI IUCHUIUIMHBI « EcTeCTBO3HaHME) BKIIIOYAET:

— H3y4YeHHe OCHOBHOM M JIONOJIHUTEIBHOM JINTEpaTyphl 110 KypCy;

— CaMOCTOSATENIbHOE U3yUeHHE HEKOTOPBIX BOIPOCOB (KOHCIIEKTUPOBAHUE);

— paboTy ¢ 3JIEKTPOHHBIMHU YUEOHBIMH pECYpCaMH;

— H3Yy4YEHHE MaTepHUaJIOB IIEPUOINYECKON MTeYaTh, UHTEPHET PECYPCOB;

— TMOATOTOBKY pedepaTos, 3cce.

Ha camocrosiTensHy 0 paboTy 00y4Jaronuxcst OTBOJUTCS 2 Yaca y9eOHOTO BpEMEHHU.

HanmeHnoBanue
IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecTeYeHUs] AUCHMILINHBI 110
Ne pasaejia, TeMbl, .
BBINOJTHEHHIO CAMOCTOSITEIbHOI PadoThI
Buaa CPC
1 2 3

Pasnen 1. dusuka

Tema 1.3. 1. EcrectBo3Hanue: yueOHoe mocobue / O.E.Caenko, T.II. Tpymmuna,

OnexrpomuHamuka | O.B. JlorBunenko. — M.: KuoPyc, 2018. — 364c. - URL:

https://www.book.ru/book/928936
2. EcrectBo3Hanue: yueOHoe mocooue / T.II Tpymmua, O.E. Caenko,
O.B. Apyttonsn. —  M.:  KunoPyc, 2017. — 364c. - URL:
https://www.book.ru/book/921621

Pasznen 3. buosorus
Tema 3.1. 1. EcrectBo3nanue: yuyeOHoe mnocooue / O.E.Caenko, T.II. TpymmuHna,
[Ipoucxoxaenne u |O.B. JlorBunenko. — M.: KuoPyc, 2018. — 364c. - URL:
HavaibHbIe 3Tanbl  |https://www.book.ru/book/928936

pa3BUTHS KU3HU Ha 2. EcrectBo3nanue: yuebnoe mocobue / T.IL Tpymmna, O.E. Caenko,
3emute. O.B. Apyrionsa. —  M.:  KaoPyc, 2017. — 364c. - URL:
https://www.book.ru/book/921621

Kpome mepeuncieHHbIX MCTOYHUKOB [0 TEMaM CaMOCTOSTENbHOW paboThl, CTYJEHT MOXKET
BOCIIOJIb30BaThCSl DNEKTPOHHO-0MOMnoreunsiMu cuctreMamu (OBC), mpodeccroHanbHbIME 0a3aMu JTaHHBIX,
ANEKTPOHHBIMU 0a3aMH MEPUOAMYECKUX W3JAaHUN, TPYTMMH WH(GOPMAIMOHHBIMU PeCcypcaMu, YKa3aHHBIMHU B
paznene 5.4 «llepeueHp pecypcoB MH(OOPMAIMOHHO-KOMMYHHUKAIMOHHON ceTn «VHTepHEeT», HeOOXOIUMBIX
IUIE OCBOEHUS TUCHMIUIMHBD), BKIIOYAIOIIUN PECypChl, TOCTYNl K KOTOPBIM OOECIEYeH IO JOroBOpaM ¢
npaBooOagaTensiMu, 1 o0pa3oBaTeIbHble, HAyYHbIE, CIIPABOYHBIE PECYPChl OTKPBITOTO JIOCTYIA, UMEIOIINE
craryc opunmanbHeix ((eaepaibHbie, OTpACIEBbIC, YUPEXKACHUH, OpraHu3aluil U T.I1.), @ TAKXKE MOMCKOBBIMU
cucteMaMu cetd IHTepHET a1 moucka u paboThl C HEOOX0IUMOHN HH(OpMaIHeH.
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Jlns OCBOCHMS JAHHOM JUCIUIUIMHBI M BBIOJHEHUS MPEIYCMOTPEHHBIX y4eOHOW Mporpammoi Kypca
3aIaHA TI0 CaMOCTOSITEILHON pPaboTe MOXKET OBITh HMCIOJIB30BAaHO CIEAYIOIIee Y4eOHO-METOIMYECKOe
obecnieucHue:

— METOJIMYECKHE PEKOMEHJAINU 11 IPAKTUYECKUX 3aHATUH M CAMOCTOATENIBbHOM padoThI.

Y4eOHO-METOINYeCKUEe MaTepHaJIbl AJIsl CAMOCTOSATENILHONW PaboThl 00YYAIOUINXCS U3 YMCIIa MHBAUAOB U
JMI] ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMM 3710poBbsi (OB3) mpenocrasisdioorcs B (opmax, alanTUPOBAHHBIX K
OTPaHUYEHUSM HX 3/I0POBbS U BOCTIPUATHSA HHPOPMALIUH.

JUist I ¢ HapyIeHUsIMU 3pEHMSL:

— B I1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM;

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JList niL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOU (opme;

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyLEHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieuaTHou hopme;

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTa 00yUJarOIMIUXCSl.

3 OBPA30OBATEJ/IBHBIE TEXHOJIOTUA
Jis  peasM3aliyd  KOMIIETEHTHOCTHOIO HOJXOJa IPeAyCMaTpUBAETCsl MCIOJIb30BaHUE B y4yeOHOM
MIPOLIECCE aKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEACHMS ayAUTOPHBIX M BHEAYAUTOPHBIX 3aHATHI C LIEIBIO
(dbopMHpOBaHUS U Pa3BUTH TPO(HECCHOHAIBHBIX HABBIKOB 00yUarOIIUXCs.
B nponecce npenopaBaHus NPUMEHSIIOTCS 00pa30oBaTENIbHbIE TEXHOJIOIMHU PAa3BUTHSI KPUTHUYECKOIO
MplnUleHUs. B ydeOHOM mpouecce HapsAay C TpPaAMLHMOHHBIMH OOpa3oBaTEeIbHBIMH  TEXHOJOTHUSMU
HCIIOJIB3YIOTCSA TEMAaTHYECKHUE MPE3EHTAUN, MHTEPAKTUBHBIE TEXHOJIOTUU.

3.1 Odpa3oBaTebHbIe TEXHOJOTMHU NPH NMPOBEICHUH JIEKIMii

Bujabl npuMeHsieMbIX Koi-Bo
Ne Tema .
0o0pa3oBaTeIbHBIX TEXHOJIOTHI | 4Yac
1 2 3 4
1 | Tema 1.1. Mexanuka Jlexnus-Oecena 4
2 | Tema 1.2. MonexynsipHast Gu3nuKa ¥ TEPMOJAMHAMUKA Jlexnus-6ecena 2
3 | Tema 1.3. DnexkTpoanHaMuKa Jlexnus-Oecena 2
4 | Tema 1.4. CtpoeHue aToma 1 KBaHTOBas (pu3nka Jlexumsi-6ecena 2
5 | Tema 1.5. DBoro1nust BCeJI€HHOM Jlexuus-gucKyccus 2*
Tema 2.1. CoBpeMeHHEIE IPEACTABIEHUS O CTPOCHUH
6 p pel p Jlexnusa-Oecena
aroma.
7 | Tema 2.2. XuMuueckas CBSI3b M XUMHUYECKHE PEAKIIUU Jlexnus-0Oecena 2
Tema 2.3. Kitaccudukarnyst HEOpraHM4ecKuX BELIECTB
8 uran p B Jlexums-Oecena 2
METAJUIBI U HEMETAJIIIEL.
Tema 2.4. Teopus xumuueckoro crpoenus. [lonstue 00
9 Jlexnus-0Oecena 2
OpPraHMYECKUX BEIIECTBAX.
Tema 2.5. IIpenensHble, HENIPEAEILHBIE U apOMaTHYECKUE
10 ber ’ et P Jlexuus-Oecena 2
YTIIEBOJIOPOJIBI
11 | Tema 2.6. [IpupoaHBIE HCTOYHUKH YTIICBOIOPOIOB. Jlexumsi- TMCKyCCHsT 2*
Tema 2.7. Kucnopoacoaepaxaliyue oprainyecKye BEIECTBa.
12 POAICOAIEPHALIIE OP HI Jlexuus-Oecena 2
YraeBoapl. A30Tcoaepkane OpraHnyeckKre BenecTna
Tema 3.1. IIpoucxosxkaeHue 1 HadaabHEBIE ITAIBI PA3BUTHUI
13 P & p Jlexnus-0Oecena 2
’KU3HU Ha 3eMIie.
14 | Tema 3.2. [lutonorus — yueHue o KIETKE. Jlekuus-Oecema 2
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15 Tema 3.3. Pa3aMHOXEeHHE U MHANBUIYaIbHOE Pa3BUTHE Texuns-Gecena 2
OpPTraHHU3MOB

16 | Tema 3.4. OCHOBEBI T€HETHUKH U CEJIEKIINH. Jlekuus-Oecema 2

17 | Tema 3.5. DBOJIOIMOHHOE YICHHE Jlexusi-6ecena 2

18 | Tema 3.6. B3auMOoOTHOIIICHHS] OPTAHWU3MOB U CPEJIbI Jlexumsi- TUCKyCCHs 2*

Hroro no kypcey 38

B TOM YHCJIe HHTEPAKTHBHOE 00yYeHne* 6*

3.2 OOpa3oBaTesibHbI€ TEXHOJOTHU MPH NPOBEJEHUH NPAKTHYECKHMX 3aHATHH (J1a00paTopHBIX
abor)

e Tema Buabl npuMeHnsieMbIX § Koa-Bo
o0pa3oBaTeIbHbIX TEXHOJIOTHI | 4ac

1 2 3

1 | Tema 1.1. MexaHuka nabopaTopHas pabora, TecT, 3cce| 2*
5 Tema 1.2. MonekynsipHas pu3MKa U TEPMOIMTHAMHUKA npakTu4eckas padora, 4

nabopaTopHas paboTa, TeCT
3 | Tema 1.3. DnexTpoarHaMHUKa npakTudeckas padora, TeCT 2
4 | Tema 1.4. Ctpoenue atoMa 1 KBaHTOBas PU3MKa nabopaTopHas paboTa, TeCT 2
5 | Tema 2.2. Xumnueckas CBs3b M XUMHYECKHE PEAKIIUU naboparopHas paboTa 2
Tema 2.3. Kinaccugukanus HeOpraHn4eCKUX BEIIECTB
6 npakTHyeckas paboTa, TeCT 2

METaJUIbl U HEMETAJLIBL.
Tema 2.4. Teopust xumudeckoro crpoerus. [lonstue 06

7 nabopaTopHas paboTa, TecT 2
OpPraHMYECKUX BEIIECTBAX.
Tema 2.6. [IpupogHbIe HCTOYHUKU YTIEBOAOPOJIOB. npakTUyeckas pabota, scce 2%
Tewma 2.7. Kucnopoacoaep:xaiine OpraHnyecKkre BeecTna.

9 POACOACPIKATIHE Op Hl npakThyeckas padora, TeCT 2

VYrneBojbl. A30TcoepKalliue OpraHnyecKue BellecTBa

npakTh4eckas padbora,

10 | Tema 3.2. Llutosiorusi — yueHHe O KIETKE. 4/2*
nmabopaTopHas paboTa, TECT, 3¢Ce

11 Tema 3.4. OCHOBBI TEHETUKH U CEJEKIINU. npakTh4eckas padbora, 5
nabopaTopHas paboTa, TeCT

12 Tema 3.5. DBOIONIMOHHOE yUeHUE npakThyeckas padoTa, 5
nabopaTopHasi paboTa, TecT

Hroro no kypcey 34

B TOM 4YHCJI¢ HHTEPAKTHBHOE 00y4eHune™ 6*

4 YCJIOBHUS PEAJIN3ALIUUA TPOI'PAMMBI IUCHUIIJINHBI2

4.1 MartepuajJibHO-TeXHMYeCKasi 0a3a, HeoOXoauMAasi Ui OCYLIECTBJIEHHSI 00pPa30BaTeJbLHOIO
npoirecca no JMCUMIINHE

Peanu3arust yaeOHOM THUCIUTIIMHBI OCYIIECTBIISIETCS B CIICIIUATBHO 000PYIOBAHHBIX ayIUTOPHUSX.

ObopynoBanue:

— Jocka uHTepakTuBHas Hitachi,

— MYJIBTUMEIUNHBIN IIPOEKTOP;

— HOYTOYK;

— KOJIOHKH;

— BbIX0J B IHTEpHET;

— ydeOHas MebOenb;

— JIocKa y4eOHas.

Xumus
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— HaINIHBIA JeMOHCTpanuoHHBI Matepuan: Komrekmus «Meramiey; Komreknust «Hedts u
MPOAYKTHI €€ mepepaboTkm», Mojenb JeM. KPUCTAUIMYECKOW pemIeTKH anmasza; Mojaenb JieM.
KPUCTAINIMYECKON peIIeTKu kene3a; HaGop aroMoB uisi cocrtaBlieHHs Mojeie Moiiekyn nadop. Habop
MpeAHa3HaYEeH JJI COCTABJICHUS MOJEIIEH MOJIEKYJI pa3JINYHbIX BELIECTB;

— HarsaHbie mocobus: [lepuonudeckas cucreMa XUMUYIECKUX JIeMEHTOB MenieneeBa, PacTBopumMocThb
KHCJIOT, OCHOBAHMUI1 U COJIeH B BoAe, XUMHUI.

— D3JIEKTPOHHBIE pecypchl: IHTepakTHBHBIE HarsAHbIe TocoOusi. EcrecTBo3HaHue.

®duzuka

— HAlVAIHBIA JIEMOHCTPAIIMOHHBI MaTepHall: amIepMeTp Jadop.; BOJIBTMETP J1Aa0Op.; THTPOMETP
MCUXpoMeTpuYecKuid; nuHamomerp aeMm. 10 H; muwmmamnepmerp.; HaObOp i JIEMOHCTpAIMU CIEKTPOB
ANEKTPUYECKOTO  IOJIS; HAaO0Op JIEMOHCTpPALMOHHBIA  «DIeKTpu4ecTBO-1»; nabopaTopHblii  HAOOp
«Kpucrammuzanus»; CTpelnka MarHuTHas Ha I[mTaTuBe (mapa); TepMoMeTp 1eM.; TpyOka HproToHa;
ANEKTPOMETPHl € HAa0OpOM MPUHAJICKHOCTEH; TEJIEKKU JIETKONOJABIKHBIE, Ha0Op TIpy30B; HabOp
COCJIMHUTEIIbHBIX MPOBOJIOB;

— Harnanaele nocoOusi: Tabmuma. Illkama s1eKTpoOMarHUTHBIX BOJIH; Tabnmuma. DNEeKTPOAWHAMUKA;
Taoauiel. @usuka. 10 xi1.; Tabnunel. Gusuka. 11 k.

— DJICKTPOHHBIC pecypchl: VMHTEepaKTUBHBIC HArsaHbIE TocoOws. Monekynspaas ¢uszuka. Yacts 1.
[Tporpammuo-mMetoauueckuii komiuieke (DVD-box); MHTepakTuBHBIE HarIsgHbIe MOCOOMs. MoekymspHas
¢uzuka. Yacts 2. [Iporpammuo-metoaundeckuii komruiekc (DVD-box); CD auck. «1C ®usuka, 10 kiace»; CD
quck. «1C:lkoma. ®Pusuka, 7-11 . bubmmoreka HarasaHelx mnocobuit»; CD muck. «1C: duzndeckuit
KOHCTPYKTOp» — TBOpUecKasi komnbiorepHas cpenaKabuner EcrecTBo3nanus (Ouonorus) o0opynoBaHue:

O6opynoBanue:

— MHTEPAKTUBHAs 1OCKa Smart;

— MYJbTUMEIUNUHBIN IPOEKTOP;

— HOYTOYK;

— BbIX0J B IHTEpHET;

— ydeOHas mebenb;

— JIOCKA YYEHHYECKas;

— MHUKPOCKOTIBI IIKOJbHBIE

— HArjsiHbIA  JEMOHCTpallMOHHBIN Marepuan: CkeleT 4YelnoBeKa Ha INTAaTHBE.; 1Opc UeJoBeKa
pa3bopHblif, Mogens-anmiukanus «['ameToreHes y denoBeKa W MIIEKOMUTAIOMIMX» (JJaMUHUPOBAHHAs);
Mogenp-anmunkanus  «HemonHoe AJOMUHHUpPOBAHWE W B3aWUMOJICMCTBHE TE€HOBY»;, MOJenb-anIuInKaus
«buocunTes Oenka» (JamuHHpoBaHHas); Monenb-anmnukanus «[eHeTuka Trpynnm KpoBu»; Mojenb-
anmuiukanus «Jlenenue kinetku. Muto3 u meios»; Monenb-anmnukanus «MoOHOTHOPHIHOE CKpELIUBaHUEY;
Monens-anmnukanus «/luruOpunnoe ckpenmuBanuey; Monenb-anmnukanus «HacnenoBanue pesyc-hakropay;
Monens-anmnukanus «Ilepekpect xpomocom»; Kommiekt mukpornpenapatos "Anatomus". [lpenqnaznaden st
MIPOBEJICHUS IIIUPOKOTO CIEKTpa TabopaTopHbIX padboT; Komruiekt MukponpenapatoB «O01ast Ononorus»;

— JeMOHCTpanmoHHbIe TabmuIel: buonorus. 10 — 11 k. OBomtonronHoe yaenne; buonorus. 10 — 11 ki1
Mutonorus. I'enernka. Cenekius;

— DJIGKTPOHHBIE pecypchl: MHTepakTHBHBIE HarisagHbie Tocobus. EcrectBo3nanume. I[Iporpammuo-
Metonudeckuii kommuieke (DVD-box); WHTepakTuBHBIE HarisiiHble mocobOusa. buonorus uenoeka.
[Mporpammuo-metoanveckuii  komiieke (DVD-box);.«1C:buonornueckuii  KOHCTPYKTOpPY» — TBOpYECKas
KOMITbIOTEpHAs Cpea;

4.2 IlepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 00ecIeYeHUs

[Tpu u3yyeHnn TUCIUIUIMHBI MOXKET OBITh UCIIOIB30BaHO CIEAYIOIIee MPOrpaMMHOE O0eCTIeUeHHE:

— KOMIUIEKC B3aMMOCBSI3aHHBIX TIpOrpamM, MpeAHa3HAYeHHBIX mJis ympaBieHusi pecypcamu [IK u
OpraHu3aIiK B3aMMOJICHCTBHS C TOIb30BaTeseM (onepanuronnas cucrema Windows XP PRO);

— TMAaKeT MPUJIOKEHUH TSl BHIMOTHEHHSI OCHOBHBIX 337a4 KOMITBIOTEPHOW 00pabOTKH pa3UYHBIX THIIOB
nokymenToB (Microsoft Office 2010) B cocTaB KOTOPOTO BXOJSIT:

MS Word — TeKCTOBBII TpoIeccop — st CO3AaHUA U PEIaKTHPOBAHUS TEKCTOBBIX JOKYMEHTOB;

MS Excel — tabauunblii porieccop — Uit 00pabOTKK TaOJIMYHBIA TAHHBIX U BBITOJIHEHUS CJIOXHBIX BbI-
YHUCJICHUMH;
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MS Access — cuctema ynpaBieHus: 6azaMu JaHHBIX — JUI OpraHu3anuy paboThl ¢ OOIBIIMMU 0ObeMaMu
JaHHBIX;

MS Power Point — cucrema MoAroTOBKH 3JCKTPOHHBIX MPE3CHTAIMA — JUIS MOJrOTOBKU M MPOBEICHHUS
Mpe3EHTALNM;

MS Outlook — menemxep nepconanbHON HHPOPMAIMU — JUTS 00ECTICYCHUS] YHU(PHUIIUPOBAHHOTO JIOCTYIIA
K KOPIIOpaTUBHOW HH(OpMAIIHH;

MS FrontPage — cuctema penaktupoBanust Web-y310B — i co3nanus u ooHoBneHust Web-y3510B;

MS Publisher — nacTonpHas u3maTenbCKas cucTeMa — IS CO3AaHUs MPOPECCHOHATBLHO 0GOPMIICHHBIX
myOJIMKanui.

— mporpamma Juisi KomruiekcHoi 3amuThl [1K, o0benunstomas B cebe aHTUBUPYC, aHTUIIIAOH U (DyHK-
1uIo yaaiaeHuoro agmuauctparopa (Kaspersky endpoint Security 10);

— TaKeT MpOrpaMM s CO3JaHHs U MPOCMOTpPa AIEKTPOHHBIX myOnukauuii B ¢opmare PDF (Adobe
Reader);

— TPUKIAJIHOE MPOrpaMMHOE oOecTiedeHne sl IPOCMOTpa BEO-CTpaHUIl, COIepKaHMsI BeO-T0KyMEHTOB,
KOMIIBIOTEPHBIX (DalilIoB M MX KaTaJlOrOB, YIPABJICHUS BEO-TIPUIOKCHHUAMH, a TAKXKE JUISI PEIICHUS IPYTUX
3anad (Google Chrome);

MIPOTPaMMBl, TpeJHA3HAUYCHHBIE [T apXUBAIMH, YIIAKOBKHU (PAijIOB IyTEM CXKATHUS XPAaHUMOH B HUX
nHpopmanuu (7zip).

5 MIEPEYEHHb OCHOBHOM 1 %[OHOJIHI/ITEJII)HOﬁ YUEBHOM JIUTEPATYPBI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JUCHUIIJINHBI

5.1 OcHoBHas JuTEeparypa

1. EcrectBoznanue. 10 kmacc. ba3oBwiii ypoBenb [Tekct] : yueObnuk / O. C. T'abpuensn, M. T.
Octpoymos, H. C. Ilypsermesa, C. A. Cnankos, B. 1. Cuormnazos. - 3-¢ u3a., crep. - Mocksa : [Ipoda, 2014. -
335c.

2. EcrectBoznanme. 11 kmacc. basoBwiii ypoBenb [Tekcr]| : yuebnuk / O. C. TI'abpumensn, U. T.
Octpoymos, H. C. Ilypsimesa, C. A. Cnankos, B. 1. CuBornazos. - 4-e u3a., crep. - Mocksa : [Ipoda, 2016. -
335c.

3. EcrectBo3nanue: yuebHoe mocobue / O.E. Caenko, T.II. Tpymmna, O.B.JlorBunenko. — M.:
KuoPyc, 2018. — 364 c¢. — URL.: https://www.book.ru/book/928936

4. EcrectBo3HaHue: yueoHoe nocobue / T.II. Tpymuna, O.E. Caenko, O.B. Apytionssn. — M.: KnoPyec,
2017. — 364 c. — URL: https://www.book.ru/book/921621

5. Otrouxwuit, I I1. EctectBo3Hanue : yueOHuK u npaktukym Juig CITIO / T'. I1. Otroukuit ; mox pen. I'. H.

Kyssmenko. — M. : MWsparensctBo [Opaitr, 2018. — 380 c¢. — URL: https://www.biblio-
online.ru/book/F5581E9D-E64A-4BD4-B1DF-0CC14DE1IDD5SA
6. Crpenbank, O. H. EcrectBo3Hanme : ydeOHOoe mocobume mist CIIO / O. H. CrpenpHuk. — M.:

UznatrensctBo FOpaiit, 2018. — 223 ¢. — URL: https://www.biblio-online.ru/book/02B52148-8FE9-4A21-
BD10-04D34F820EFQ

5.2 lonoiHUTEILHAS JIUTEPATYpa

1. Audunorenosa, M. B. Xumus : yueOnuk u npaktukym g CIIO / U. B. Andunorenosa, A. B.
baokos, B. A. IlonmkoB. — M. : UsmarensctBo IOpaiit, 2018. — 299 ¢. — URL: https://www.biblio-
online.ru/book/18AAEB48-3187-4EF2-9580-5CE699666595

2. buonorus : yuebnuk u npaktukym juist CI1O / B. H. Speirun [u ap.] ; nox pea. B. H. Spsiruna. — 2-e
u3n. — M. : UsparensctBo FOpaiit, 2018. — 378 ¢. — URL.: https://www.biblio-online.ru/book/78C201E2-
958E-4E3B-B76E-B6BAB99F5D18.

3. Bamsackuii, C. U. EcrectBo3nanue : yueOHuk u npaktukym mis CIIO / C. W. Bansackuit. — M. :
W3znarensctBo FOpaiit, 2018. — 367 c. — URL: https://www.biblio-online.ru/book/A3879EAB-12EF-44D5-
AT733-23078AAAGAS8
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http://www.biblio-online.ru/book/A3879EAB-12EF-44D5-A733-23078AAA6A58

4. BacunbeB, A. A. ®usuka : yuebHoe mocodbue mns CIIO / A. A. Bacunbes, B. E. ®enopos, JI. JI.
XpaMoB. — 2-¢ u3., ucrp. u gomn. — M. : U3garensctBo FOpaiit, 2018. — 211 ¢. — URL.: https://www.biblio-
online.ru/book/OFDD4E6F-2916-436E-8A27-B851F461AEGB

5. T'opnau, B. B. ®usuka : yueoHoe nmocooue maiusa CI1O / B. B. I'opnau. — 2-e u3zg., ucnp. u gon. — M. :
UznarensctBo Opaiit, 2018. — 215 ¢. — URL: https://www.biblio-online.ru/book/CEC5122C-2A72-49B1-
BOAE-370FDFF5E5BD

6. I'yceiixanoB, M. K. EctecrBo3nanue : yueOnuk u npaktukym mis CIIO / M. K. TI'yceiixanoB. — 8-¢
u3g., mep. W gomn. — M. : MsmarensctBo IOpaiir, 2018. — 442 c¢. — URL: https://www.biblio-
online.ru/book/64D2AFD6-4EAG6-49BE-9711-02F2A343C7B6

7. EcrectBo3Hanue : yueOnuk st CIIO / B. H. JlaBpunenko [u ap.] ; mox pen. B. H. JlaBpunenko. — 5-
e m3a., mep. u jgon. — M. : HsmarensctBo IOpaiit, 2019. — 462 c. — URL: https://www.biblio-
online.ru/book/D569CD40-475A-4A7B-9376-CCD94AAFD907

8. 3aitnes, O. C. Xumus. JIabopaTopHBbIil MPAaKTUKYM U COOpPHHK 3a1a4 : yaeOHoe mocobue mnst CITO / O.
C. 3BaiimeB. — M. : MWsmarensctBo IOpaiir, 2018. — 202 c¢. — URL: https://www.biblio-
online.ru/book/CC295C0C-16C8-4FA3-AA10-02AD6544DAF7

9. KpaBuenko, H. F0. ®uzuka : yyebnuk u mpaktukym ans CIIO / H. FO. KpaBuenko. — M. :
UznarensctBo FOpaiit, 2018. — 300 c¢. — URL: https://www.biblio-online.ru/book/1D208927-2996-46B3-
B8FF-F3F55FF62666

10. MapreiHoBa, T. B. Xumus : yueOnuk u mpaktukym s CIIO / T. B. MapteiHoBa, U. B.
ApramonoBa, E. b. l'onynos ; nox pea. T. B. MapteinoBoii. — M. : U3parensctBo FOpaiit, 2018. — 393 ¢. —
URL.: https://www.biblio-online.ru/book/C857772E-BD06-4C00-81AC-518E104A9CE9

11. Popnuonos, B. H. ®u3uka : yuebnoe nocobue nns CI1O / B. H. PonnonoB. — 2-e uz., Ucmp. u JO1I.
— M. : UznarennctBo FOpaiit, 2018. — 273 ¢. — URL.: https://www.biblio-online.ru/book/DDE65DAA-894E-
4D8D-A633-6A890178E614

12. Pocun, U. B. Xumus. YueOnuk u 3amaunuk : i CIIO / U. B. Pocun, JI. JI. Tomuna, C. H.
ConoBeeB. — M. : MWspmarensctBo IOpaiir, 2018. — 420 c¢. — URL: https://www.biblio-
online.ru/book/7678EFFE-1F8D-48A3-AAEQ-9F9E86320CB1

13. CwmmupnoBa, M. C. EctectBo3Hanue : yueOHuk u npaktukym anas CIIO / M. C. CmupHoBa, M. B.
HexmromoBa, T. M. CmupaoBa. — 2-¢ uzn. — M. : MspmarensctBo [Opaiit, 2018. — 332 c. — URL:
https://www.biblio-online.ru/book/197E4F97-A48B-4A80-82D3-F86C895E13C0

14. Cypukos, B. B. EcrectBo3nanue: ¢usnka : yaedbnoe nocooue mist CI1O / B. B. CypukoB. — 6-¢
u3a., ucnp. u jgon. — M. : UzmarensctBo IOpaiit, 2018. — 143 c¢. — URL: https://www.biblio-
online.ru/book/C6C165E4-316C-4C24-8D5A-05SFFOEB28975

5.3. [lepuoanyeckue U3IaHus

1. Bompocs ecrectBo3nanus - URL: https://e.lanbook.com/journal/2310#journal_name

2. Xumus u xu3sb — 21 Bex.- URL: http://biblioclub.ru/index.php?page=journal &jid=429810

3. Xumus B MHTEpECcax YCTONYHMBOIO pa3BUTHS. - URL:
http://biblioclub.ru/index.php?page=journal&jid=427452

4. BecTHUK AppITeiickoro rocyaapcrBeHHoro ynusepcutera. Cepus 4: EcrecTBeHHO-MaTeMaTHUECKUE U
texHuueckue Hayku.- URL: http://e.lanbook.com/journal/element.php?pl10_id=2351

5. Ilpodeccuonanpuoe oOpa3oBaHue B COBPEMEHHOM MUDE.- URL:
http://e.lanbook.com/journal/element.php?pl10_id=2399

6. Hayka B Poccun.- URL: http://dlib.eastview.com/browse/publication/587

7. Bompocsl HCTOpPHH, €CTECTBO3HAHMS " TEXHUKH.- URL:
http://dlib.eastview.com/browse/publication/673

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-TEICEKOMMYHUKAIMOHHOH ceTtn «HMHTepHeT»,
HEe00XO0AUMBIX JIs1 OCBOCHMS IH CLUILTTHHBI

1. www.biblioclub.ru — DnekTponHas OuOIHOTEYHass cHcTeMa «YHHUBEPCUTETCKass OWOIHOTEKa
ONLINE»
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2. http://e.lanbook.com/ DnexkrponHas OMOIMOTEUHAS CHCTEMA U3IaTeIbCTBA «JIaHb
3. http://www.book.ru — Diekrponno-6ubaroTeunas cuctema BOOK.ru
4. http://www.biblio-online.ru — Onekrponnas OubnroTeynas cucrema «tOpaiT»

6 METOANYECKHE YKA3AHUSA JI51 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUIIVIMHBI

VYyamuecs 178 TOJHOLIGHHOTO OCBOEHHMS y4yeOHOro kypca «EcTecTBO3HaHHE» JOIKHBI COCTAaBIISTH
KOHCIEKThl KaK IpHU IPOCIYIINBAHUU €r0 TEOPETHUYECKON (JEKIMOHHOM) 4acTW, TaK W IPU IMOATOTOBKE K
MPAKTUYECKUM 3aHATUSAM. JKenarenbHo, YTOOBI KOHCIIEKTHI JICKIIUH U CEMUHAPOB 3alHICHIBATNCH B JOTUYECKON
MOCJIEIOBATEIbHOCTH M3Y4YeHHs Kypca M COJEpPXKAJIUCh B OJHOM TeTpanu. DTo obecreduT Ooliee MOTHYIO
MOATOTOBKY KaK K TEKYIIUM Y4eOHBIM 3aHITHIM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHHH.

CamocrosiTenbpHast paboTa yJammuxcs sSBisieTcs BakHeH el Gopmoii yueOHO-T03HABATEIIBEHOTO TIpoIiecca.
Lenp 3amaHuii 171 CaMOCTOSITENbHOM pabOThl - 3aKpenuTh M PACHIUPUTH 3HAHUS, YMEHHUS, HaBBIKH,
npuoOpeTeHHBIE B PE3y/IbTaTe U3yYCHHS TUCIHUILIMHBI; OBJIA/IETh YMEHHEM HCIIOIB30BATh MOMyYCHHbIC 3HAHUS
B IIPAKTUYECKON pabOoTe; MOIYyUYUTh IEPBUUHBIE HABBIKU MTPO(HECCUOHATEHON eI TeIbHOCTH.

Hauanom opranuzamuu J11000H CaMOCTOSATENbHONW pabOThI TOJKHO OBITh NMPUBUTHE HABBIKOB U YMEHUH
rpaMOTHOM paboThl ¢ yueOHOM W HaydyHOUW JuTepaTypoud. DTOT Mpolecc, B MEPBYIO Ouepe/b, CBSI3aH C
HaxO0XKJICHHEM HEOOXOIUMOM IJisi YCICIIHOTO OBJAJCHHS YYEOHBIM MAaTE€pUaIOM JUTEpaTypoul. Yuamuiics
JOJKeH M3YyYUTh CIUCOK HOPMATHUBHO-TIPABOBBIX AKTOB U SKOHOMHUYECKOH JHUTEpaTyphl, PEKOMEHIYEMbIH IO
yu4eOHOH JNWCIUIUIMHE;, YMEThb I0Jb30BaThcsd (poHmaMu OMOIMOTEK M CHPaBOYHO-OMOIMOrpaduIecKUMU
U3JIaHUSIMU.

3amaHus ISl CAaMOCTOSITENTbHON PaOOThI BBHIOJIHIIOTCS B MMCHbMEHHOM BHZE BO BHEAYIUTOPHOE BPEMSI.
PaGota nomkHa HOCUTH TBOPYECKUI XapakTep, IPU €€ OLIEHKE IMpernojaBaTellb B MEPBYIO OUepelb OI[CHUBAET
00OCHOBAaHHOCTb M OPUTWHAIBHOCTH BBIBOJIOB. B mHCbMeHHON paboTe Mo Teme 3aJaHusl YYalluics JOJDKEeH
MIOJTHO M BCECTOPOHHE PACCMOTPETh BCE ACHEKTHI TEMbI, YETKO C(HOPMYIUPOBATh U apryMEHTHUPOBATh CBOIO
MO3UIMIO [0 HCCIeAYEeMbIM BollpocaM. BEIOOp KOHKPETHOTO 3a/1aHus JJi1 CAaMOCTOSATENbHON pabOThl TPOBOAUT
IpenojaBaTeb, BEAYIIUH INPAKTUYECKUE 3aHATHS B COOTBETCTBMM C IIEPEYHEM, YKa3aHHbIM B IUIaHAaX
MIPAKTHUYECKUX 3aHATHUM.

OOu1re mpaBuia BBIMOJIHEHUS MMCbMEHHBIX PaboT

Ha nepBoM 3aHSATUM CTYyAEHTHI OJDKHBI OBITH NMPOMH(OPMUPOBAHBI O HEOOXOJUMOCTU COONIOACHUS
HOPM aKaJIeMHUYECKON ITUKH U aBTOPCKHX MpaB B XoJie 00ydeHus. B yacTHOCTH, IPe10CTaBIsAIOTCS CBEACHU:

- oOutast uHGoOpMalys 00 aBTOPCKUX IpaBax;
- MpaBWJIa UTHPOBAHUS;
- npaBmiia OOPMIIEHHUS CCBIIOK;

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

Henonyctumo Bki0YaTh B CBOIO pabOTy BBIIEPKKH M3 pabOT APYrux aBTOpPOB 0e3 yka3aHHUS Ha 3TO,
NepecKa3bIBaTh YyXKyto paboTy OJIM3KO K TEKCTY O6€3 OTCHUIKM K HEH, UCIOJIb30BaTh UyKUE Ueu 0e3 yKa3aHus
MIEPBOMCTOYHUKOB (ITO KacaeTcs W mHpopManuu, HaijieHHod B MHTEepHeTe). Bee ciayuam miarmata ITOJDKHBI
OBITb UCKITFOUEHBI.

Crucok HCMONIb30BaHHON JIMTEPATyphbl JOJHKEH BKIIIOYATh BCE MCTOYHUKU HH(MOPMAINH, U3YUYEHHBIE U
popabOTaHHBIE CTYIEHTOM B IPOIECCE BHIMOIHEHUS PaOOTHI, U JOJKEH ObITh COCTABIEH B COOTBETCTBHH C
I'OCT P. 7.0.5-2008 «bubnmorpaduyeckas ccbuika. O01mme TpeOOBaHUS U TIPABUIIAY.

TpeboBanus k HanucaHuio pedepara

Pedepar no nanHomMy Kypcy SIBISETCSI OAHUM U3 METO/I0B OpraHU3allii CaMOCTOSITETbHON paboTHlI.

Tembl pedepaToB SBISIOTCS JOMNOJHUTENIBHBIM MAaTE€pHaJIOM JUIsl U3YyYEHHs] JAHHOW JWCIUILIMHBI.
Pedepar orieHnBaeTcst B OMH 0aul B OLIEHKE UTOTO SK3aMeHa

Pedepar momxeH ObITH MOATOTOBIIEH COTJIACHO TeME, MpPEIJIOKEHHOW mpemnojaBateneM. [lomyckaercs
CaMOCTOSITENIbHBIN BBIOOP TeMBbI pedepara, HO 10 COTIACOBAHHIO C IPEOIaBaTEIIeM.

Jlst Hanucanus pedepara CTYACHT CaMOCTOSATEILHO TOI0MPAET NCTOYHUKU WH(OpPMAIIUU 10 BRIOpaHHOU
TeMe (uTepaTtypa yueOHas, nepuoandeckas u MHTepHeT- pecypcsl)

O6bem pedepara - He meHee 10 cTtpanul] popmara A 4.

Pedepar momxeH uMeTh (TUTYNBHBIM JIUCT, COJEpKaHUE, TEKCT JOJDKEH OBITh pa3OUT Ha pasjedsl,
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COTJIACHO COAEPKaHUIO, 3aKITIOYCHIE, CITUCOK JIMTEPATyphl HE MEHEE 5 UCTOYHUKOB)

OOcyxneHne TeM pedepaToB TPOBOTUTCS HA TeX TMPAKTHYECKUX 3aHATHSAX, IO KOTOPHIM OHHU
pacripeniesieHsl. DTO sIBISETCS 0043aTenbHBIM TpeOoBaHueM. B ciyuae He mpejacTaBieHus pedepaTta COrIacHO
yCTaHOBJIICHHOMY Tpaduky (0e3 yBaXKUTEIbHON MIPUYHUHBI), YUaAIIHICS 00s3aH OATOTOBUTHh HOBBIN pedepar.

Nudopmanus mo pedepaty He nomkHa npesbimats 10 MuHyT. BhICTynarommii 10JDKEH MOATOTOBHTH

KpaTKHe BBIBOJIBI IO TeMe pedepara Jijisi KOHCIICKTHPOBAHUSI.
Cnaua pedepara npernogaBaremnto o0s3aTenbHa.

OpraHu3anys TeKyIIero KOHTPOJIs 3HaHWH, YMEHUH M HaBBIKOB O0YYAIOIIUXCS OCYIIECTBISIETCS ITYTEM
TCCTUPOBAHUA.

®opMoii UTOTOBOTO KOHTPOJIS siBisieTcs AU depeHIIMpOBaHHbBIN 3a4eT.

JList L ¢ OrpaHUYEHHBIMU BO3MOKHOCTSMH 310pOBbs IIPEyCMOTPEHA OpraHu3anys KOHCYJIbTAlUN ¢
UCIIOJIb30BAHNUEM DJIEKTPOHHOM IOYTBHI.

7 OHEHOYHBLIE CPEACTBA J1JIsA KOHTPOJIA YCIIEBAEMOCTHU

7.1 llacopT (hoH/1a OLIEHOYHBIX CPEICTB

n/a

KonTpoaupyemble paszzesns! (TEMbI)
JUCLUTUIMHBI

Howmep 3Hanwmii, yMeHuM,
HAaBBIKOB (OIIBITA) U3
TIepeYHs

HaunmenoBaHue O1leHOYHOTO
cpeacTBa

Paznen 1. ®usuka

Tema 1.1. Mexanuka

31,32,V1,¥2,V¥3,V4

JlaGopaTopHas paboTa, TecT, 3cce,

1 YCTHBIA OIIPOC
Tema 1.2. MonexynspHas ¢pusnka u 31,32, V1, V2, VY3, V4, JlaboparopHas paboTa,
2 | TepMOJIUHAMUKA 01, 02 npakTUyeckas paboTa, TecCT,
YCTHBIH OIIPOC
3 Tema 1.3. DnexkTpoarHaAMUKA 31,V¥1, ¥V2,¥4, 01,02 [TpakTuueckas padoTta, TecCT,
pedepart, yCTHBIN 0mpoc
4 Tema 1.4. CtpoeHue aTomMa U KBAaHTOBAS 31,32, V1, V2, V3, V4, JlabopaTtophnast pabora, Tecr,
buznka 01, 02 YCTHBIN OIIPOC
5 | Tema 1.5. DBoJronus BCeJeHHON 31,32, V1, Y3, V4 YcTHBIHM onpoc

Pasnen 2. Xumus

Tema 2.1. CoBpeMeHHBIE IPEACTABIEHUS O

A30TCOJIepIKaIIie OPraHuIeCKIe BemecTBa

04

6 31,32,V1, V2, V4 YCcTHBIN ompoc
CTPOCHUHU aTOMa.
7 Tema 2.2. Xumudeckas CBS3b U 31,32, V1,V¥2,V¥3, V4, | JlabopaTopHas paboTa, yCTHBIA
XUMHUYECKHE PEAKIIHH 03 onpoc
Tema 2.3. Knaccuduxarnms 31,32, V1, V2, V3, V4
[TpakTnueckas pabora, TeCT,
8 | HeopraHWYECKUX BEIIESCTB METAIUIBI U .
YCTHBIHN OIpoC
HEMETAILIBL.
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. IIpenensHuble, Henpenensusie u | 31, V1, V2, V3, V4, O3, .
10 YcTHbI# onpoc
apOMaTHYECKUE YIIIEBOJOPO/IbI 04
11 Tewma 2.6. [TpupogHBIE HCTOYHUKH 31, V1, V2, V3, V4, 04 HpaKTI/I‘IeCKaiI paborta, 3cce,
yIJI€BOJOPOOB. YCTHBIN OIPOC
Tema 2.7. Kucnoponconepanye 31,V1,V2,V3,V4,03,| Tpakruueckas paGora, Tecr,
12 | opranndeckue BemiecTBa. Y TJICBOIBI.

YCTHBIH OIIPOC

Pa3nen 3. buonorusa

16

Tewma 3.1. [IpoucxoxieHre u HayaIbHbIC
STanbl Pa3BUTHS JKU3HU Ha 3eMJIe.

31,32, V1, V¥3,V4

YcrHbIit onpoc, pedepar
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Tema 3.2. [luTonorus — ydeHue o0 KIJIETKE. [TpakTrueckas pabdoTa,
17 31,32,V1, V4 naboparopHas paboTa, TecT, 3cce,
YCTHBIN OIPOC

1g | Tema 3.3. Pasmuosxerue u 31,32, V2, V3, V4 VCTHBII ompoc
WHUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

Tema 3.4. OCHOBBI T€HETUKHU U CEJIEKIIHH. [TpakTuyeckas pabora,

19 31,32,V1,V2, V4 nabopaTopHas paboTa, TecT,

YCTHBIA OIIPOC

Tema 3.5. DBOJIOIMOHHOE YYCHUE [IpakTrueckas pabdoTa,

20 31,32, V1, V4 naboparopHas paboTa, TecT,

YCTHBIN OIPOC

31, V1, V2,4, 04 VYcTHbIl onpoc

Tema 3.6. B3auMoOTHOIIEHNS OPraHU3MOB
U CpeJbl

21

7.2 Kpurepum oueHKH 3HAHUI

KoHTposb U o1ieHKa pe3ysibTaToB OCBOCHUS YUEOHOH AMCHUIUIMHBI OCYILECTBISETCS MPENO0IaBaTEIEM B
nporecce MNPOBEAEHUS NPAKTUYECKUX 3aHATHM, TECTUPOBaHUS, a TakKe HamucaHus OOydyarolMMUC
pedeparos.

Kpyraslii cToJ, aMcKyccus, moJieMHKa, AUCHYT, JedaTbl. OIEHOYHBIE CPEICTBA, IO3BOJISIOIIUE
BKJIIOYAaTh OOYyYaromMXCsl B IMPOLECC OOCYKICHHS CIOPHOTO BONPOCA, MPOOJIEMBI M OICHUTh MX yMEHHE
apryMEeHTHPOBaTh COOCTBEHHYIO TOUKY 3PEHHUS.

Pedepat. [IpoaykT caMOCTOSTENEHOM padOThI CTYACHTA, IPEICTABIISIFOIINIA COO0H KpaTKOE H3JI0KCHHE B
IUCbMEHHOM BHJI€ TOJIyYEHHBIX PE3YyJIbTaTOB TEOPETHMUYECKOI'O aHalM3a OIpe/esIeHHOW HaydHo#l (yueOHo-
HCCIIEIOBATENbCKOM ) TEMBI, TJI€ aBTOP PACKPBIBAET CYyTh UCCIENYEMON MTPOOIEMbI, IPUBOAUT Pa3IMYHbIE TOUKH
3peHHs, a TaKXKe COOCTBEHHbIE B3IJIs/IbI HA HEE.

TpedoBanus k Hanucanuio pedepara

Pedepar mo maHHOMY Kypcy SBIS€TCS OJHUM M3 METOJIOB OpraHM3allid CaMOCTOSTENbHOH paboThl
CTYJCHTOB.

Tembl pedepaToB SBISAIOTCS JONOJHUTENbHBIM MaTE€pHaIOM JUIsl U3yY€HHE MJaHHOW JUCIUILIMHBL.
Pedepar onenuBaetcs B 0JjuH 0aj1 B OLIEHKE UTOTO 3K3aMeHa

Pedepar nomxeH ObITh MOATOTOBIIEH COTIACHO TEME, PEIOKEHHON MpenojaBaTeeM.

JlomyckaeTcsi caMOCTOSTENbHBIN BEIOOP TeMBI pedepara, HO IO COTJIACOBAHUIO C MPENnoaBaTeieM.

Jlns HanMcaHus pedeparta CTyIEHT CaMOCTOSTEIbHO NOA0UPAaeT UCTOYHUKY HH(POpMAIUU MO BEIOPaHHOM
TeMe (JuTeparypa yuyeOHasl, IepruoJuiecKasl U UHTEPHET-PECYPCHI)

O06mwem pedepara — He MeHee 10 ctpanul popmara A 4.

Pedepar nomxen umeTh (TUTYABHBIN JHCT, COJAEP)KAHHE, TEKCT IOJDKEH OBITh Pa3OMT Ha pas3fenbl,
COTJIACHO COZEP>KaHus, 3aKII0OUEHHE, CIIUCOK JINTepaTyphbl HE MeHee 5 UCTOYHUKOB)

OOcyxneHne TeM pedepaToB TPOBOTUTCS HA TeX TPAKTUYCCKUAX 3aHATHSIX, IO KOTOPBIM OHH
pacripeiesieHbl. DTO sIBISeTCsl 00sg3aTenbHbIM TpeboBaHueM. B ciyuae He mpencTaBieHus: pedepaTta COrIacHO
YCTaHOBJIEHHOTO rpaduka (6e3 yBaKUTeIbHON MPUYNHBI), CTYIEHT 00s3aH MOATOTOBUThH HOBBIN pedepar.

Wudopmanus no pedepaTy He TobKHA mpeBblmaTh 10 MuHYT. BhicTynmaromuii 1oJKeH MOATOTOBUTH
KpaTKHe BBIBOJIBI IO TeMe pedepara Jisi KOHCTICKTHPOBAHUS CTY/IEHTOB.

Cnaua pedeparta mpernoaBaTelto 00s3aTeNbHa.

Tecr. Cucrema craHZapTU3UPOBAHHBIX 33/JaHUN, MO3BOJIAIOIIAS  AaBTOMATU3UPOBATH MPOLEAYPY
M3MEPEHUsl YPOBHS 3HAHUN U YMEHUN 00ydaromerocs.

Kpurepuu omenku. 3HaHUS CTYACHTOB Ha MPAKTHYECKUX 3aHATHSX OIEHUBAIOTCS OTMETKaMHU
«OTIIUYHOY, «XOPOILIO», KYIOBIECTBOPUTEILHO» U «HEYAOBIETBOPUTEIHLHOY.

O1eHKa «OTIMYHO» BBICTABIISIETCS, KOTJa CTYACHb ITOKa3bIBaeT INIyOOKOE BCECTOPOHHEE 3HAHUE pa3Jiena
IUCLUUIUIMHBL, 00S3aTENIbHOM W JOMOJHHUTENBHOM IHUTEpaTyphbl, apryMEHTHPOBAHO M JIOTHUYECKH CTPOWHO
u3JaraeT MaTepuall, MOXKET IIPUMEHSTh 3HAHUs Ul aHAJIN3a KOHKPETHBIX CUTYallui.

OreHKa «XOpOIIO» CTAaBUTCS MPH TBEPIBIX 3HAHUAX pasfesia TUCIHILIMHBI, 00s3aTeNbHON TUTEepaTyphl,
3HaKOMCTBE C JONOJHMUTENBHOM JIMTEpaTypoi, apryMEHTHMPOBAHHOM W3JI0KEHUM MaTepuaia, YMEHHH
MPUMEHUTH 3HAHUS JUISI aHAJIN3a KOHKPETHBIX CUTYaIH.
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OneHka «yA0BIETBOPUTENBHO» CTABUTCS, KOTJA CTYJAEHT B OCHOBHOM 3HAET pa3zell JUCLMILIMHBI, MOKET
IIPAKTUYECKHU TPUMEHUTH CBOU 3HAHUS.

OneHka «HEyIOBJIETBOPUTENBHO» CTAaBUTCSA, KOIJa CTYAEHT HE OCBOMJ OCHOBHOI'O COJEpKaHUS
npeaMera 1 ¢1ado 3HaeT U3y4aeMblid pa3zien JUCLUILUINHBL.

OneHouHble cpecTBa JIUIsl MHBAJIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3[J0POBBSI BHIOMPAIOTCS
C Y4€TOM UX MHAMBUIYAIbHBIX ICUXO()U3UUECKHX OCOOEHHOCTEH.

— OpU HEOOXOJUMOCTH WHBAJIWAAM M JIMAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH  3/10POBBS
IIPEIOCTABIIACTCS AOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKU OTBETA HA DK3aMEHE;

— TpU TPOBEACHUU TPOLEAYPbl OICHUBAHUS pE3YJbTAaTOB OOYYCHHMsS WHBAIMIOB W JIMI C
OTPaHUYCHHBIMM BO3MOXKHOCTSIMH 3J10pPOBbsl IIPEYCMAaTPUBACTCA HCIIOIb30BAHME TEXHUYECKHX CPEACTB,
HEOOXOMMBIX UM B CBSI3U C UX MHAMBHyalbHBIMH OCOOEHHOCTSIMU;

— TpU HEOOXOIUMOCTH Ul 00yYaroIIUXCsS ¢ OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U MHBAJIHJIOB
npolielypa OLeHUBAaHUS Pe3yJIbTaTOB O0YUEHHS MO JUCIUIUIMHE MOXKET IMPOBOJUTHCS B HECKOJIBKO ATAIOB.

IIponietypa oneHUBaHUs Pe3yIbTaTOB OOYYEHUS MHBAJIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3M0POBbSI TIO0 JTUCHMIUIMHE (MOIYNIO) TpeIycMaTpuBaeT MpeJoCTaBiIeHue UHPopManuu B (opmax,

aIalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 370POBbs U BOCHPUATUS HH(OPMALIUU:
Jns muu ¢ HapyleHUusAMU 3pEHHUS:

— B IeyaTHOU (opMe yBETUYEHHBIM HIPUGTOM,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.
JIJist I ¢ HApYIISHUSIMU CITyXa!

— B IIEYaTHOH (opme,
— B (hopMe IEKTPOHHOTO JJOKYMEHTA.
JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:
— B TevaTtHou dopwme,
— B (hopMe IMEKTPOHHOTO JJOKYMEHTA.
JlaHHBIN TIepeYCHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA 00yJaIOIUXCSl.

7.3 OueHovHble CPEACTB IJIA MPOBEAeHHs TEKYIel aTTecTaluu

Texymas arrecranus no qucruminie b/1.08 EctecTtBo3nanue npoBoautcs B popme:
— (poHTaNBHBIN OIPOC;
— WHJVBUAYAIBHBIA YCTHBIA OMPOC;
— TECTHPOBAHUE [0 TEOPETUUECKOMY MaTepuay;
— IpakTuyeckas padora,
— HamucaHue pedepara.

®opma IpakTnyeckuii JIn4Hble KaYecTBa TIpumepnt
aTTecTaluu 3nanus Ymennst onbIT (BJaJeHHue) o0yuaromerocst OUEHOMHBIX
CpeacCTB
YcrHbli KonTtpons 3nanmii mo | OtieHka yMeHuUs OrneHKa HaBBIKOB OrneHka crocoOHOCTH KonrtponbHbie
(MMCHMEHHBIN) | OTIpe/IeIEHHBIM pas3nu4aThb paboTsI ¢ OTIEPAaTUBHO W KAYECTBEHHO | BOIPOCHI IO
OTIPOC TIO npobiieMam KOHKpETHBIE JTUTEPATyPHBIMH OTBEYaTh HA TeMaM
TeMaM TIOHATHUS HCTOYHHMKAMU MOCTaBJICHHBIE MIPUIIATa0TCs
BOTIPOCHI
Pedepatsr Kontponb 3Hanui OrnieHKa yMEHHS OrneHKa HaBBIKOB Ornenka Tembl
0 ONpPEeICICHHBIM pasnuyarthb paboTHI ¢ CIIOCOOHOCTH K pedepaton
npobiaeMam KOHKpETHbIE JUTEPATyPHBIMU CaMOCTOSITeIIEHOM TIpUJIAratoTCst
MOHATHUS HCTOYHHMKAMU pabote u aHANTH3Y
JIUTEPaTyPHBIX
HCTOYHHKOB
IIpaktuueckue | CMbICT MOHATHI: OmnuceIBaTh U HaBrikamu: OreHka Temsr padot
paboThI €CTECTBEHHOHAYYHOE | OOBSICHATH OIMCAaHUSI 1 CIIOCOOHOCTH MPUJIAratoTCst
SIBJICHHE, THIIOTE3A, €CTECTBCHHOHAYYH | OOBSICHEHUS OTICPATUBHO H
3aKOH, TEOPHS, BI€ SIBIEHUS U €CTECTBEHHOHAYYH | Ka4eCTBEHHO
BEIIECTBO, CBOWCTBA TEII: BIX SIBIICHUU 1 peuaTth
B3aMMOJIEHCTBHE, JIBHOKCHHE CBOIICTB T€II: IIOCTaBJICHHBIE HA
3JICKTPOMAarHUTHOE HEeOECHBIX TE U JIBHOKEHHE MIPAKTUIECKUX U
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moJie, BoJiHa, (pOTOH,
aToM, aTOMHOE SIJIPO,
MOHHU3UPYIONTHE
M3ITydeHUs, TIIaHeTa,
3Be3/1a, TATaKTHKA,
Bcenennas;
9KOJIOTHUCCKHE
aCIIeKThI
HCIIOJIb30BaHMS
YIIIEBOJAOPOIHOTO
CBIpbsl. 3HAHHE
CTPOCHUS KJIETOK,
OCHOBHBIX
CIoco0oB
Pa3MHOKCHHUS
OpTaHU3MOB,
CTaJIMii OHTOTCHE3a
Ha TIpuMepe
YeI0BeKa, IPUYHH,
BBI3BIBAIOIIUX
HApYIICHUS B
pa3BUTHH
OpraHU3MOB.
3HaHWe COCTaBa,
CTPOCHUS M 00IINX
CBOVICTB
BOKHEUIIINX
KJIACCOB
HEOPTaHWYECKUX 1
OpraHUYECKHUX
COEIMHEHUH,
HCKYCCTBCHHBIX U
CHHTETHYECKHX
MOJINMEPOB.
CMBICTT
€CTECTBCHHOHAYYHBI
X 3aKOHOB
KJIACCHYECKOU
MEXaHHKH,
BCEMHUPHOTO
TATOTCHUS,
COXpaHEHHS dHEPTUU
HUMITyJIbCa U
AIEKTPUIECKOTO
TEPMOJANHAMHUKH,
3J€KTPOMArHUTHOU
WHIYKIHH,
¢doroaddexra;
KOJTMYECTBEHHBIX
3aKOHOB XMMHUHU
Ilepuonuueckuit
3aKOH
JI..Menneneera
BKJIJ] POCCUMCKUX U
3apyOeKHBIX
YUYCHBIX, OKa3aBIINX
HauOobIIee
BITUSTHUE HA Pa3BUTHE
©CTBO3HAHUS

HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIH;
CBOICTBA ra3os,
JKHIKOCTEH 1
TBEPJBIX TET;
3IEKTPOMAarHUTHY
O HHIYKITHIO,
pacnpocTpaHeHue
3JIEKTPOMArHUTHBI
X BOJIH; BOJIHOBEIC
CBOICTBa CBETA;
H3ITyYeHue U
MIOTJIOIICHUE CBETa
aTOMOM;
dhoTorpdexr;
VYcranaBnmBaTh
3aBHCHMOCTD
CBOMCTB
XUMHAYECKUX
BEIIIECTB OT
CTPOEHHS aTOMOB
00pa3yromux ux
XUMHAYECKUX
3JIEMEHTOB.
OOBACHATH
3aBHCHMOCTD
CBOMCTB BEIIIECTB
OT MX COCTaBa U
CTPOCHUS
KPUCTATAYECKUX
peneTox.
OOBSICHATH
XUMHUYECKHE
SIBJICHMS,
MPOUCXOSIINE B
pupoJe, OBITY U
HAa TIPOU3BOJICTBE.
OrueHnBaTh
BIIMSIHUE
XUMHUYECKOTO
3arpsA3HEeHUs

OKpYy Karouiei
Cpelbl Ha
OpTaHM3M JIpyTUe
JKHBBIE
OpraHU3MBL;
aHATM3UPOBATH U
OLICHUBATH
pa3iIu4yHbIe
TUIIOTE3BI
MIPOUCXOMKIACHUS
JKM3HH Ha 3eMIIc;
MIPOBOIUTH
omnucaHue ocobei
OJIHOT'O BHJIA 10
MOP(}OJIOTHIECKO
My KPHUTEPHIO.
OtauyaTh
TUIIOTE3EI OT
HAYYHBIX TCOPH.
Jlenathb BBIBOIBI HA
OCHOBE
9KCICPUMCHTAIIbH
BIX JAHHEIX.

HeOEeCHEIX Tell U
HCKYCCTBEHHBIX
CITyTHUKOB 3eMJIN;
CBOMCTBA I'a30B,
JKUJIKOCTEN U
TBEPABIX TET;
AIIEKTPOMArHUTHY
10 UHITYKIIHIO,
pacmpocTpaHeHue
AJIEKTPOMArHUTHBI
X BOJIH, BOJHOBEIE
CBOIICTBA CBETa;
M3ITydeHUe U
MTOTJIOIICHUE CBETA
aToMOM;
dbotoadpdexr;
YcranoBieHus
3aBUCUMOCTHU
CBOMCTB
XUMHUYECKHUX
BEIIIECTB OT
CTPOEHUS] aTOMOB
00pa3yronmx ux
XUMHUYECKHUX
3JIEMEHTOB.
OOBbsICHEHUS
3aBUCUMOCTHU
CBOMCTB BEIIIECTB
OT UX COCTaBa U
CTPOCHUS
KPUCTAUTHYECKUX
pENIeToK.
OOBsIcCHEHUS
XUMUYECKHUX
SIBJICHUH,
MIPOUCXOIAIINX B
npupoze, ObITY H
Ha TIPOU3BOJICTBE.
OueHuBaHus
BIIMSIHU S
XUMHYECKOTO
3arpsi3HEHUS

OKpYy Karouiein
Cpenbl Ha YelloBeKa 1
JIPYTHE JKUBBIC
OpTraHU3MBI,
aHaIu3a u
OLICHUBAHMS
pa3IMIHBIX
TUIIOTE3
MIPOUCXOKICHUS
JKM3HH Ha 3eMile;
MIPOBEACHUS
oIucaHus ocodei
OJIHOI'0 BHJA I10
MOP(hOIOTHYECKO
My KPUTEPHIO.
OTIMYMS THITOTE3BI
OT HAYYHBIX
TEOpHil.

Jlenathb BBIBOJIBI HA
OCHOBE
IKCIICPUMCHTAIbH
BIX JJAHHBIX.

1a00paTOPHBIX

paboTax 3ama4uu u

apryMeHTHPOBATh
YIIBTATHI
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IIpuBouTh
TIPUMEPHI,
MOKa3bIBAIOIIIHE,
4T0: HAOIIONEHNS 1
AKCIIEPUMEHT
SIBIISTFOTCSI OCHOBOM
IS BBIIBYDKEHUS
TUIIOTE3 U TCOPUH,

[TpuBOUTH
MIPUMEPHI,
MMOKa3bIBAIOIIIHE,
YTO: HAOIIOAECHHS U
SKCIICPUMEHT
SIBIISIFOTCSI OCHOBOM
IIUISA BBIIBYDKEHUS
THIIOTE3 U TEOPHH,

IO3BOJISAIOT [IO3BOJISIIOT
MIPOBEPUTH MPOBEPUTH
UCTUHHOCTH HCTHHHOCTD
TEOPETUUECKUX TEOPETHYECKUX
BBIBOJIOB; BBIBOJIOB;
€CTECTBEHHOHAYYH | €CTECTBEHHOHAYYH
ast TCOPHS JaeT ast TeOpHS acT
BO3MOYKHOCTB BO3MOKHOCTb
OOBSICHSITH 0OBSICHATD
HU3BECTHEIE H3BECTHBIE

SIBJICHUS] IPUPOJIBI
Y Hay4HbIE (aKThI,

SIBJICHUSI [IPUPOJIBI
Y Hay4HbIC (aKTBI,

IIpeJCKa3bIBaTh IpecKa3bIBaTh
elle Hen3BeCTHbHIC el1le HeU3BECTHBIE
SIBIICHUS SIBIICHUS
TectupoBanue | Kontpons 3nanmit OreHKa yMEHUsS Or1ieHKa HaBBIKOB OreHka Bompocer
IO OTIpeIeIEHHBIM pa3nu4aTth JIOTHYECKOTO CHOCOOHOCTH MPUIararTCs
npobiiemam KOHKPETHBIE aHaIM3a U OTIEPAaTHBHO U
TIOHATHSA CHHTE3a IpH Ka4eCTBEHHO
COIIOCTABJICHUH OTBEYaTh Ha
KOHKPETHBIX MOCTaBJICHHBIE BOTIPOCHI
MOHATUI

IIpumepHBIe BOIPOCHI VI YCTHOTO ONIpOca:

Paszpnen 1. dusuka.

Tema 1.1. Mexanuka

Kaxue Bubl MEXaHUYECKOTO JBUKEHHUSI CYIIECTBYIOT?
Cdhopmynupyiite 3akonbl HproTOHA.

ChopmynupyiiTe 3aK0H COXpaHEHHS] UMITYJIbCA.
Chopmynupyiite 3aKOH COXpPaHEHHs SHEPTHH.
[lepeuncnure BUIbI MEXaHUUECKUX KOJICOAHHH.

arONE

IIpumepHbIe 3a1aHUA 1J151 IPAKTHYECKUX padoT:
Pa3nea 1. ®usuka

Tema 1.2. MouiexyJsipHasi pu3nNKa 1 TEPMOAMHAMHKA.
[TpakTuyeckas pabora Ne 1: OCHOBBI TEPMOAUHAMUKHI

IIpumepHbIe 3a1aHuA 1J1s1 J1A00PATOPHBIX padoT:

Paszpnen 1. dusuka

Tema 1.1. Mexanuka

JlaGopatopnast padota Ne 1: M3yueHue ABMKEHUS Tela MO OKPY>KHOCTH

IIpumepHBbIe TeCTOBbIC 3aJaHUA:
Paszpnen 1. dusuka
Tema 1.1. Mexanuka
1. UckycCcTBeHHBIH CIYTHUK O00paniaeTcss BOKPYr 3eMJiM Mo KPpyropoii opoure paaguycom R ¢ mepuomom
o0pamenusn 1 cyr. KakoBbl IyTh M nepeMeneHne CyTHUKa 3a 1 cyr?
A. IlyTb 1 mepemMenieHre OIMHAKOBBI U PABHBI HYJTIO.
b. IlyTb 1 nepemenieHNe OAMHAKOBBI U paBHbI 27TR.
B. Iyt 1 nepemMenieHre 0IMHAKOBBI U paBHBI 2R.
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I'. ITyts 2R, nepememenue 0.
. Ilyte R, nepemenenue 0.
E. Ilyts nR,nepemenienue 2R.
2. C kakum ycxozpe}meM ABMKeTCs1 Opycok Maccoil 10kr mox neiictBuem cubl SH?
A. 50 m/c
B. 25 m/c?
B. 2 m/c?
. 0,5 m/c?
3. EcJin MHOTOKPAaTHO C:)KUMATh MPYKUHY, TO OHA HATPEBAETCSH, TAK KaK:
A. moTeHIMallbHAas SHEPTUs MPYKUHBI IEPEXOIUT B KHHETUYECKYIO
b. kuHeTn4eckas Heprus NpyKUHbI IEPEXOJUT B IOTCHIUAIBHYIO
B. yacth sHEpruu Npy>KUHbI IEPEXOAUT BO BHYTPEHHIOIO €€ SHEPTHUIO
I'. mpy>xuHa HarpeBaeTcst PU TPEHUU O BO3TYX
4. TTaccaxxup JudTa HAXOAUTCHA B MOKOE OTHOCHTEJIHHO 3eMJIH eCJIH:
A. mudT nagaet
b. nmudt nBuxeTcs paBHOMEPHO
B. mudyT ABHKETCS BBEPX ¢ yekopeHueM 9,8 m/c’
I'. Hu IpU KaKOM U3 BBIIICTIEPEUNCICHHBIX YCIOBUN
5. o kakoii u3 GopMyJ1 MOKHO PACCUYMTATH KHHETHYECKYI0 SJHEPTHIO IBUKYIIEr0Cs TeJia:

m-v’
2
b.m-q-h

B. EK-T
2

A.

K-x’
2
6. KakoBo HanpaBJ/iecHHEe BEKTOPA YCKOPEHHS IIPH PABHOMEPHOM JIBHKEHHH TeJIA M0 OKPY/KHOCTH?
A. Ilo HampaBIlIeHUIO BEKTOpa CKOPOCTHU
b. IIpotuB HanpaBIeHUs BEKTOPA CKOPOCTU
B. K nentpy okpyxHOCTH
I'. OT ueHTpa OKpy>KHOCTH.
J. YckopeHue paBHO HYIIO.
7.Ha Teno co cropoHbl 3emiu jeiicTByeT cuja mnpursikeHusi. Kakoe W3 mnpuBeJeHHBIX HHIKe
yYTBep KJAeHHil ClIpaBeJIMBO AJIsl CUJIbI, 1eliCTBYIOLIEH CO CTOPOHBI 3TOr0 Tesia Ha 3eMui0?
A. F2 :Fl
b. F, <<k
B. F2 =0
. F>>F;
H. Fo=-F
8.B kaKkHX cucTeMax oTcyeTa BHINOJIHAIOTCS Bee 3 3akoHa Mexanuku Herorona?
A. Tonbko B HHEPIHATBHBIX CUCTEMAX
b. TosbKO B HEMHEPLMAIIBHBIX CUCTEMAX
B. B nHepunanbHbIX 1 HEHHEPLUHUAIBHBIX CHCTEMAX
I'. B mo0bIx cuctemMax oTcuera
9.Kakasi u3 nepe4ncIeHHbIX eHHUI SABJISIETCS eIMHUIE n3MepeHust padoThI?
A. Jlxxoynb
b. Barr
B. Heroron
I'. ITackanb
. Kunorpamm
10.Kakas ¢puznyeckas BeJuuuHa B Me:xxaynapoanoii cucreme (CH) uzmepsiercsi B BaTTax?
A. cuia

I
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b. Bec

B. Pabora

I'. MoutHoCTb
J. laBnenne

7.4 OnleHOYHbIE CPEACTB /ISl NPOBEJEHUS MPOMEKYTOYHOM aTTeCTALMU

[IpomexxyTouHas arrecrauus

N ITpumepst
®dopma IIpakTudeckuii onsIT JInunble kauecTBa
3HaHuA Ymenus OILIGHOYHBIX
aTTecTaluu (BnazmeTn) oOyyatorerocs
CPEICTB
Huddepennn | KoHTpons 3HaHMs Ornenka ymeHust | OlLieHKa HaBBIKOB Ornenka cnoco6HocTH | Bompocsr:
pOBaHHBIN 6a30BbIX MONOXKEHUH B MIOHUMATb JIOTHYECKOTO IpPaMOTHO U YETKO MpUIararTCs
3aueT obnactu CIELUAIBHYIO COTIOCTaBJICHUS U u3jaraTh MaTepua
€CTECTBO3HAHUSA TEPMUHOJIOTHIO | XapaKTepPUCTUKU
00BEKTOB

7.4.1 Bonipochbl 1151 IPOBe/IeHUsI POMEKYTOUHOI aTTecTalNu

1.
2.
3.

ABUOKCHUC.

4.

Mexanundeckoe aBrKeHUuEe. MarepruaiibHast Touka. Teno orcuera.
Tpaexropus. [1yts. Ilepememienne. CKkopocTb.
PaBHOyCKOpEHHOE TPSAMOIMHEWHOE ABUKEHHE. YCKOpeHue. PaBHO3ameneHHOe MpsIMOJIMHENHOE

CBobOosHOE TazmeHWe Tel. YCKOpeHHe CBOOOAHOTO MajeHUs. BriusHHe YCKOpeHM Ha >KHUBBIC

OpraHU3MEI.

5

6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH U €r0 XapaKTepucTuku. [lepuo.
VYrnoBas ckopocTs. LleHTpocTpeMuTenbHOEe YCKOPEHUE.

OTHOCHUTENBPHOCTh MEXaHUUYECKOTO IBIKEHUSI. CII0KEHNE CKOPOCTEH.
[Tpuaumn naepuyy. 3akons! HeroToHa.

JIBroKeHue Tena Mo AeMCTBUEM HECKOJIbKHUX Cchil. CI0)KEHHUE BEKTOPOB.
Nmnynec Tena. 3aMKHyTask CUCTEMA. 3aKOH COXPaHEHMsI UMITYJIbCA.
Bpoynosckoe neuxkenue. udpdysus. uddysus B xxuBoit npupose.

Pa3mepsl u Maccel Mosiekyn 1 aToMoB. [loctosinHas ABoraapo. MneanbHblii ras.
Tepmonnnamuueckue napametpsl. /laBinenue rasa. JlaBiaenue atmocgepsl.
Temneparypa. Tepmoaunamuueckas mkana Kenbsuna.

Temneparypnas mkana L{enscus MegunuHckuii TepMOMETD.

Bonsnoii map B atmocdepe. AGCONMIOTHAs M OTHOCUTEbHAS BIAKHOCTh BO3/lyXa. ToYKa pochl.
[Tpubops! ns onpeaeneHus BIaKHOCTH Bo3ayxa. [ MrneHndyeckoe 3HaueHNE BIAKHOCTH BO3TyXa.
XapaKTepUCTUKA KHUIKOTO COCTOSIHUSA BElleCcTBA. bikHUN NOPSAIOK.
CwmaunBanue. Kanwisipaocts. Kanumisipuele siBiieHust B ObITY, IPUPO/JIE, OPTaHU3ME YeJIOBEKa.
Kpucrannuueckue u amopgusie Tena. Kpucramnorpadus.

[Tepuonnueckuii 3akon [I.11. Menneneena

Kpucrannuueckue pemerku

WNonnast xumuueckast CBs3b

KoBaneHTHas nosspHas 1 HENOJISIpHAsk XUMUYECKas! CBA3b

ArperaTHble COCTOSIHUSI BEIIECTBA

VYri1eBo10poasl

XKunkue Bemecrsa. Hepth

TBepnoe cocrosiHne BeniecTBa. JKuaknue KpucTamuibl

Knaccudukanmst HeoOpraHm4eckux BEIIeCTB

Teopust XUMHUYECKOTO CTPOEHUSI OpraHMUEcKUX coefuHeHni A.M.bytieposa
[Tonumepsl

CwMmecH BeIIecTB, UX COCTaB M CIIOCOOBI pa3/ielieHus

JlucriepcHbIE CUCTEMBI

XUMHUYECKUE peaKkIuy U UX Kiaccu(puKaus

CKOpOCTh XMMHUYECKOUN peaKinu

OOpatruMble XUMUYECKHUE PEaKIIUU U XUMUYECKOE paBHOBECHE
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37. OKUCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKIIHU.

38. Xumuueckue UCTOYHUKU TOKA

39. DnekTponus

40. IlpenenbHble U HEMpeIEIbHBIE YTIIEBOAOPO/IbI

41. T eneruka yeyoBeka

42. Cuctema KpoBOOOpaIICHUS YeI0BEeKa

43. BeimenurenbHas CHCTEMa YelIOBEKa

44, ]lpIxaTeabHas CHCTEMa YelIOBEeKa

45. 3peHue U CiIyX 4elloBeKa

46. Bopaubiii 6ananc U GyHKIIMHM BOJBI B OpraHU3ME YEJIOBEKa
47. Butamunbl. bone3nu, 00yclIOBICHHbIE BATAMUHHON HEIOCTATOYHOCTHIO HITH UX N30BITOYHOCTHIO
48. T'opmonsl. Kitaccudukanms 1 CBOMCTBa TOPMOHOB

49. ®akTOphI BAUSIONINE HA COCTOSHUE 370POBbS

50. HacnencrseHubie 3a001eBaHus

8 JOINIOJIHUTEJIBHOE OBECIIEYEHUE JUCHUIIJIMHBI
IIpunoxenne 1. Meroanueckue ykazaHus Ui MPaKTUUYECKUX, JTa0OPATOPHBIX 3aHATUN U CAaMOCTOSATEIbHON
paboThI
Ipuioxenne 2. DNEKTPOHHBIEC TPE3CHTAIIH
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JINCT
HM3MEHEHUM pabouei mporpaMMbl yueOHOW JTUCIUILIUHBI
bJ1.08 EctecTBOo3HaHUE

I[OHOJ'IHCHI/IH U U3MCHCHMHSI, BHOCHUMEBIC B paGqufo nporpaMmy AUCHUILIINHBI

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
npenogasarens CI1O E.B. PazymoBa

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

[Ipencenarens npeaMeTHON (IIUKIOBOM) KOMUCCUU
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Penensus
Ha pado4yio mporpaMmmy AucuumInHbl «KEcTecTBoO3HAHHE)
cnennajJbHOCTh 38.02.01 DxoHOMHKA M OyXTaJaTepCcKuil yueT (1o oTpacjasim)

PaGouass mporpamma yueOGHOW aucuurauHbl «EcTecTBO3HaHMEe» pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero o0pazoBaHus, MPEAbIBISIEMBIX K CTPYKTYpPE, COJAEPKaHUIO U
pe3yibTaTaM OCBOEHHS ydyeOHOM JucuuIuiMHbl  «EcTecTBO3HaHME», B  COOTBETCTBUHU C
PekoMmeHanusMyu 1O OpraHM3alid MOJIY4YEHHUs CpeIHEro ooOuero oOpa3oBaHUA B Ipeesax
OCBOCHHS 00pa30BaTENbHBIX MPOTpaMM CpPEIHEro MpoQecCHOHATBHOTO 00pa3oBaHUs, C Y4E€TOM
tpeboBanuit ®I'OC no cneuunanbHOCTH cpeaHero mnpodeccruonansHoro obpazoBanus 38.02.01
DKOHOMUKA U OyXTalNTEepCKUil y4yeT (110 OTpaciisaMm).

PaGoueii mnporpamMmoil mpenycMOTpeHO TMpuoOpeTeHre 3HaHUM O (yHIaMEHTAIbHBIX
bu3NUecKUx, XUMUYECKUX M OHOJIOTMYECKMX 3aKOHAaX M TMPUHIUIAX, JEKAIUX B OCHOBE
COBPEMEHHON €CTECTBEHHOHAay4YHOM KapTHHBI MUpPA; HanboJjiee Ba)KHBIX OTKPBITHSX, OKAa3aBIINX
ONpeJeNAIoNIee BIUSHUE Ha Pa3BUTHE TEXHUKUM M TEXHOJOTHMHU; METOJaX HAy4YHOIO IO3HaHUS
IPUPOJIBI.

B pesynbrate u3zyuenus yueOHON AUCHUIUIMHBI «ECTECTBO3HAHME» OOYYarOIIMICs JOMKEH:
3HATh:

— CMBICII TOHSITUWA: €CTECTBEHHO-HAyYHBIH METOJ IO3HAHUS, AJIEKTPOMArHUTHOE IIOJE,
AJNIEKTPOMAarHUTHBIE BOJHBI, KBAHT, BONONMS Bceenennoil, 60mbiioi B3psiB, CollHEUHas cucTeMa,
rajJlakTHKa, NEePUOJUYECKUI 3aKOH, XMMUYECKas CBS3b, XMMHUYECKas pEeaKius, MaKpOMOJEKYyJa,
Oenok, katamusarop, hepMmeHt, kieTtka, nuddepennuanus kietok, [JHK, Bupyc, 6monmorunueckas
IBONIIONMS, OuopazHOOOpasue, OpraHu3M, TNOMYJSIH, 5JKocucTema, Ouocdepa, >SHTpOMUS,
caMOOpraHM3allMs; BKJIAJ BEJIUKUX YYEHBIX B (POPMHUPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpA.

YMETb:

— TIPUBOAMTH NMPUMEPHI IKCIIEPUMEHTOB U(MIK) HaOII0ACHNUN, 000CHOBBIBAIOIINX: aTOMHO-
MOJIEKYJISIPHOE CTPOECHME BEIIECTBA, CYLUIECTBOBAHUE AIIEKTPOMArHUTHOIO MOJS U B3aUMOCBS3b
AIIEKTPUYECKOTO M MAarHUTHOIO TIOJIeH, BOJIHOBBIE W KOPIIYCKYJISIpHbIE CBOWCTBAa CBeETa,
HEOOpaTUMOCTh TEIUIOBBIX MPOIIECCOB, pa30eraHne rajiakTHK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT
CTPYKTYPbl MOJIEKYJ, 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOW peakIMM OT TeMIlepaTypbl |
KaTaJIu3aTopoB, KIETOYHOE CTPOCHWE JKHMBbIX opranusmoB, poab JHK kak Hocurens
HACJIEJICTBEHHON WH(OpMaIK, -HBOJIOIHUIO JKUBOW TMPUPOJbI, NPEBpPALLEHUS DSHEPIHUH U
BEPOATHOCTHBIN XapaKTep IMPOLECCOB B KUBOU M HEXKMBOW MPUPOJIE, B3aUMOCBA3b KOMIIOHEHTOB
HKOCHCTEMBI, BIUSIHUE JACATEIHHOCTH YEJIOBEKa Ha SKOCHCTEMBI; OOBSACHATH MPHUKIATHOE 3HAUCHHE
BaXHEHIINX JOCTHXKEHUN B 00JIACTH €CTECTBEHHBIX HAYK JJIS: PA3BUTHS YHEPTeTHUKHU, TPAHCTIOPTA U
CPEIICTB CBS3M, IMOJIYYEHHMS] CHHTETUYECKHMX MAaTE€pPHAIOB C 3aJaHHBIMU CBOMCTBAMH, CO3JaHUS
OMOTEXHOJIOTHH, JIedeHHsT HHPEKITMOHHBIX 3a00JIeBaHNH, OXpaHbl OKPYXKAIOIIEH Cpe/ibl; BHIABUIATh
TUMNOTE3bl W MpeajiaraTh MyTH WX MPOBEPKH, JIeJaTh BBIBOJBI HAa OCHOBE SKCIIEPUMEHTAIbHBIX
JAHHBIX, MPEICTABJICHHBIX B BUJE rpaduKa, TaOIUIbI UM JUarpaMMmbl; paboTaTh ¢ €CTECTBEHHO-
HayuyHOW wuH(popmarmeit, coxepxkamelics B coobmenusx CMU, wuHTEpHET-pecypcax, Hay4dHO-
HOIYJISIPHOM JINTEpaType: BIAJETh METOJAMU MOUCKA, BBIAEIATH CMBICIOBYIO OCHOBY U OLIEHUBATh
JIOCTOBEPHOCTHh HH(POPMAITUH.

CopepxaHue JUCUUIUIMHBI COOTBETCTBYET y‘IC@é M "‘N%
OKOHOMUKA U OyXTalTepCKui y4eT (110 OTpaciisim) @Hi}m y
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Penensus
Ha pado4yio mporpaMmmy AucuumInHbl «KEcTecTBoO3HAHHE)
cnennajJbHOCTh 38.02.01 DxoHOMHKA M OyXTaJaTepCcKuil yueT (1o oTpacjasim)

Pabouass mporpamma yueOHO#l muciumuinHbel «EcTecTBo3HaHHe» pa3paboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero oOpazoBaHus, MPEABSIBISIEMBIX K CTPYKTYpPE, COAEPKAHUIO U
pe3yiabTaTaM OCBOEHUS Y4eOHOM JUCHMIUIMHBI «ECTEeCTBO3HaHME», B COOTBETCTBUU C
PekoMmeHmanusMyu 10 OpraHM3alMy TOJY4YEHUs CpEeAHEro oOlero oOpa3oBaHUs B Ipenaenax
OCBOCHHS 00pa30BaTENIbHBIX MPOTpaMM CpPEIHEro NpopecCHOHATBLHOTO 00pa3oBaHUs, C Y4E€TOM
tpeboBanuit ®I'OC no cneuunanbHOCTH cpeaHero mnpodeccruonansHoro obpazoBanus 38.02.01
DKOHOMUKA U OyXTalNTEepCKUil y4yeT (110 OTpaciisaMm).

HMucnummuaa bJ1.08 EctecTBO3HaHME OTHOCHUTCS K 0O0IIe0Opa3oBaTeIbHOM TMOATOTOBKE W
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 €CTeCTBEHHOHAy4YHOW KapTHHBI MUpPA; HauOoliee Ba)KHBIX OTKPBITHIX, OKA3aBIIHUX
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 YMEHUS:

— MPUBOAUTH MPUMEPHI SKCHEPUMEHTOB M(MIM) HaOII0JeHUM, 000CHOBBIBAIOIIUX: aTOMHO-
MOJIEKYJISIPHOE CTPOCHME BEIIECTBA, CYUIECTBOBAHME AJIEKTPOMArHUTHOIO MOJS U B3aUMOCBS3b
3JEKTPUYECKOT0O W MAarHUTHOTO II0JI€H, BOJIHOBBIE M KOPHIYCKYJIAPHBIE CBOMCTBA CBETa,
HEOOpaTUMOCTh TETUIOBBIX MPOIECCOB, pa3deraHne rajakTUK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
CTPYKTYpPbl MOJEKYJ, 3aBUCHUMOCTh CKOPOCTH XUMHUUYECKOM peakluu OT TeMIepaTypsl |
KaTaJIu3aTopoB, KIETOYHOE CTPOCHME JKHMBBIX oOpranusmoB, poub JIHK kak Hocurens
HACJIC/ICTBEHHON WH(OpMAIKM, HBOJIOIHUIO JKUBOW TPUPOJBI, TPEBpPALICHUS DSHEPTUU U
BEPOSITHOCTHBIM XapaKTep MPOIIECCOB B JKMBOM M HEKHUBOW MPUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB
HKOCHUCTEMBI, BIUSHUE IE€ATEIbHOCTH YEJIOBEKa Ha SKOCUCTEMBI;

— OOBSCHSTH MPUKIIATHOE 3HAYCHHE BAKHEHIIUX JOCTHKEHUN B 00JIaCTH €CTECTBEHHBIX HAYK
JUISl: Pa3BUTHS SHEPTETUKHU, TPAHCIIOPTA U CPEACTB CBSI3U, MOTYUYEHUS] CAHTETUYECKUX MaTEepUajIoB C
3aIaHHBIMM CBOMCTBAMHU, CO3JaHUs OMOTEXHOJOTUM, JeueHHs] HHQPEKIIMOHHBIX 3a00JIeBaHUN,
OXpaHbl OKPYXAIOLIEH Cpe/Ibl;

— BBIIBUTAaTh THUIOTE3bl W TMpeAsiaraTb MYyTH HMX NPOBEPKHU, AENaTh BBIBOABI Ha OCHOBE
AKCIIEPUMEHTABHBIX JIAHHBIX, IPEJICTABICHHBIX B BUJE rpaduKa, TAOJIUIIbI WA JUArpaMMBI,

— paboTaTh C €CTeCTBEHHO-Hay4yHOU wuH(opmaluei, coaepxkaiieiics B cooomenusx CMU,
UHTEpHET-pecypcax, Hay4YHO-TIOMYJSpPHOW JUTepaType: BJIaJe€Thb METOJAMH IOMCKA, BBIIEIATh
CMBICIIOBYIO OCHOBY H OIIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH.

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

PenieH3enT, kaHauaaT XUMUYECKUX HAYK,

npernoiaBaTeib Kadeapsl COUalIbHO-TYMaHUTapPHbIX

nucuurind punuana @I'bOY BO «Kybanckuit

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



