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1. MACIHHOPT PABOYEM [TIPOTPAMMBI YUEBHOM JUCHUITINHBI
«DOU3UKA»

1.1. ObJs1acTh NPpUMEHEHUsI NPOTrPAMMbI
PabGouass mporpamMmma y4eOHOW ITUCIUIUIMHBI SIBJISICTCS YacThIO TPOTPaMMBbI
MOATOTOBKM  CHELUAIKMCTOB CPEJIHEr0 3BE€HAa IO CHEUUAIbHOCTH CPEIHErO
npodeccroHanbHOTO 00pa3oBaHusi 0a30BOM MOATOTOBKU MO crneruaibHocTsM CIIO
TEXHOJOTUYECKOTO TPOQuIIs.
[Iporpamma cocTaBiieHa Ha OCHOBE MPUMEPHOW MporpamMmbl  y4eOHOM
TUCIUIUINHBL  « Qu3uxkay IS CIEIHMAIBHOCTEH cpeaHero mnpodecCuoHaIbHOTO

o0pa30BaHMsI TEXHOJIOTUYECKOTO MPO(HIIS.

1.2. MecTo IMCHUIVIMHBI B CTPYKTYPe OCHOBHOM NPO(ecCHOHATBHOMI

00pa3oBaTeJIbHOI MPOrPaMMbI

VYyeOHas JTVCHHIUINHA SIBJISIETCSA npoprIbHON JTVCHUATUIMHON
0011e00pa30BaTeIbHOr0 Y4€OHOTO LIMKJIA B COOTBETCTBUH C TEXHUUECKUM NPOPUIEM
poheCCUOHAIBHOTO 00pa30BaHUs.

VYuebHasg nUCHUIUIMHA OTHOCHUTCS K mpenmeTHo obnactu ®I'OC cpennero
obOmero oOpa3zoBanusi EcTecTBeHHbIEe Haykw, 1O BBIOOpY U3 00S3aTEIbHBIX
MPEAMETHBIX 00JIacTei.

YpoBeHb OCBOCHHS yueOHON AUCHUIIIMHBI B cooTBeTcTBUH ¢ PI'OC cpennero
ob1rero oOpazoBaHus 0a30BBIM.

Peanuzauus copepkaHus y4yeOHOM IUCHUIUIMHBI MPEAIoiaraeT CoOII0JeHUe
MPUHIKIIA CTPOTOM MPEEMCTBEHHOCTH IO OTHOUIEHUIO K coepkanuto Kypca dusuka
Ha CTYNEHM OCHOBHOTO o0uiero odpa3zoBanus. B To sxe Bpems yueOHasi AMCLMILIMHA
Ouzuka g npodeCCHOHANBHBIX  00pa30BaTENbHBIX OpraHu3anuil  obJagaeT
CaMOCTOSATEIbHOCTBIO U LETBHOCTHIO.

PabGouas mporpamMmma y4eOHON AUCIUIUIMHBI DU3MKA UMEET MEKIPEIMETHYIO

CBs3b C 00111e00pa3oBaTeIbHBIMA YYEOHBIMU JTUCIUTIMHAMU: XUMUS, OHOJIOTHSI,
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reorpapus W CHEUMAIbHBIMU  JUCLUIUIMHAMHU:  TEXHUYECKas  MEXaHMKa,
AIEKTPOTEXHUKA, SJIEKTPOHHKA.

N3ydenne yueOHOM nucuuruinHbl GU3MKa 3aBEpIIaeTCs] UTOTOBON aTTecTaluen
B ¢opme 3adera B pamkax ocBoeHus IIIICC3 Ha ©Oa3e OCHOBHOro 00IIErO

0o0pa3oBaHUs.

1.3. Ilnanupyembie pe3yabTAThl 0CBOCHUA Y4eOHOH AU CIUTIIUHBI

OcBoenue cojepkaHusi y4eOHOW AuCHUIUIMHBL Dusnka oOecrneynBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX PE3YJIbTATOB:

JIUYHOCMHbIE:

- YyYBCTBO TOPJOCTU M YBAXEHUSI K UCTOPUHU U JOCTHUKEHUSM OTEYECTBEHHOU
(u3HuecKol HayKH;

- (Qu3Myecku rpaMoOTHOE TOBEACHHE B MPO(PECCHOHATBLHON NESITEIbHOCTH U
OBITY MpU 0OpaleHUH C MPUOOPAMH U YCTPOHUCTBAMY;

- TOTOBHOCTh K MPOJOHKCHUIO 00pa30BaHUs W TOBBIIICHUS KBaTU(UKAIIUU B
U30paHHOM MPO(PECCUOHAIBHON JCATENIBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(GU3UYECKUX KOMIICTCHITHI B 3TOM;

- YMEHHE HCIIOIb30BaTh JTOCTIKCHHS COBPEMEHHOW (DH3WYECCKON HAyKd W
(GU3HUECKMX TEXHOJOTHM JJii TIOBBIMICHUS COOCTBEHHOTO WHTEJUIEKTYabHOTO
pa3BUTHS B BEIOpaHHOU NpodhecCHOHATBHOM EATENbHOCTH;

- YMEHHE CaMOCTOSITEJIbHO JOOBIBaTH HOBBIE ISl ce0s (U3HUEecKUe 3HaHUS,
UCIIOJIb3YSI JIJISl ATOTO JIOCTYIHBIE UCTOYHUKHN MH(GOPMAIINH;

- YMEHHE BBICTpanBaTh KOHCTPYKTHBHBIC B3aWMMOOTHOIICHHS B KOMAaHJE II0
pelieHnIo o0IrX 3a/1a4;

- YMEHHEC YNPaBIATh CBOCH IO3HABATEIBHOW JEATECILHOCTHIO, TPOBOIUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJICKTYaJTbHOTO PA3BUTHUS,

mMemanpeomemuole:.

- WCIIOJIb30BAaHUE pPa3IMYHBIX BHUIOB ITO3HABATCIIBHOW JESATCILHOCTH IS

peIICHUA (bHBH‘—IGCKI/IX 3agad4, IIPHUMCHCHHUC OCHOBHBIX MCTOJOB IIO3HAHMA
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(HaOmro/ieHUsl, ONMUCAHUSA, W3MEPEHMs], SKCIEpPUMEHTA) Il U3YYEHHUS pPa3IUYHbIX
CTOPOH OKPY KAIOILIEeH 1eCTBUTEIBbHOCTH;

- HCMOJIb30BAHWE OCHOBHBIX MHTEJUICKTYAJIbHBIX OMEpaliii: MOCTAHOBKHU
3aiauu, (HOpMYyIUPOBAHUS TUIOTE3, aHAIM3a U CHHTE3a, CpaBHEHHUsA, 00O0OIIeHUS,
CUCTEMAaTHU3allNK, BBISIBICHUS NMPUYUHHO-CJIECICTBEHHBIX CBSA3€H, MOMCKA aHAJIOTOB,
(dbopMyIHpOBaHUS BBIBOJOB JJISI U3YUEHUS PA3TUIHBIX CTOPOH (PU3NUECKUX OOBEKTOB,
SABJICHUM W MPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJAMMOCTb CTAJIKHUBATHCA B
npodeccronansHOM chepe;

- YMEHHE Te€HepUpPOBATh UJIEU U OMNPEICNSITh CPEeACTBA, HEOOXOIUMBIE ISl UX
peanuzanuu;

- YMEHHME HCIOJIb30BaTh PA3IMYHBIE UCTOUYHUKHU JJIsI MOJy4eHUs: (Pu3nueckoit
uH(pOpMaINH, OIIEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHAJTU3UPOBAThH U MPEACTABISATh HHGOPMAIIMIO B Pa3IMUHbIX BUIAX;

- YMEHHUE MyOJIMYHO MPEACTABIATh PE3YJbTaThl COOCTBEHHOTO UCCIIEIOBAHUS,
BECTU JUCKYCCHH, JIOCTYITHO U TapMOHHUYHO coOdYeTas cojJepKaHhue u (POpMBI
MpeACTaBIsSIEMON HH(pOpMaLUK;

npeomemHuule:

- ¢(hopMHUPOBAHHOCTH MPECTABICHUN O POJIU U MeCTe (DU3UKU B COBPEMEHHOM
Hay4YHOM KapTUHE MUPA;

- TOHUMaHKe (PU3NYSCKON CYIIHOCTH HaOI0JaeMbIX BO BcelleHHON SIBIICHMIA,
MOHMMaHue poau (u3ukn B (HOPMUPOBAHMM Kpyrozopa U (YHKIHMOHAJIBHOU
rPaMOTHOCTH YEJIOBEKA ISl PELICHUS TPAKTHUYECKUX 3a/1a4;

- BIIAJICHUE OCHOBOIIOJIAraI0IIUMU buznueckuMu NOHSATUSIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU M TEOPHUSMH;, YBEPEHHOE MOJIb30BaHHE (DHU3UUECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOM;

- BJIQJICHUE OCHOBHBIMH METOJAaMU HAYYHOTO TO3HAHUS, UCIIOJIb3YEeMbIMH B
bu3uke: HAOMIOEHNE, ONTMCAaHNE, M3MEPEHHE, SKCIICPUMCHT;

- yMeHwus 00pabaThIBaTh pe3yabTaThl U3MEPEHUN, 0OHAPYKUBATH 3aBUCUMOCTh
MEXITy (HU3NYECKUMHU BEIMYMHAMU, OOBSCHSTH TMOJIYUYCHHBIC PE3yJbTaThl U JeiaTh

BBIBOJBI,



- chopMHPOBAHHOCTH YMEHUS pemiaTh GU3NISCKUE 3a0a4H;

- copMHUPOBAaHHOCTh yMEHHUS TPUMEHATH I[IOJYYCHHbIC 3HAHUS IS
OOBSCHEHHSI YCIIOBHM MTPOTEKaHUsI (U3MUECKUX SBICHUN B MPUPOJC U JIJIST IPUHSTHS
NPAKTHYECKUX PEIICHHI B MOBCEIHEBHOMN JKU3HM,

- cOpMHPOBAHHOCTh COOCTBEHHOW TO3MUIIMU IO OTHOIICHUIO K (DU3UIECKOM

uH(pOpMaIKH, MOTy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

1.4. PexoMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHE MPOTrPaMMbI
AUCHUTLTHHBI
MaKCUMaJIbHOU yueOHOM Harpy3ku odyuatomierocst 160 yacos, B ToM uucie:

00s13aTeIPHON ayIMTOPHOM YIeOHOH Harpy3ku oOydaromierocs 156 qacos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JJUCHUTLTAHBI

2.1. O0bem yueOHOM QTUCHMILUIMHBI M BHAbI Y4e0OHOH padoThI

. Oo0bem

Bup yueOHo# padoThI 4ACOB
MakcumasbHasi yueOHasi HArpy3Ka (Bcero) 160
Oo0s3aTeIbHAS ayAUTOPHAA y4eOHAasi HArPy3Ka (Bcero) 156

B TOM YHCJIE:
J1a00paTOPHBIE 3aHITHUS -
MPAKTUYECKUE 3aHATHS 64
KOHTPOJIbHBIE Pa0OTHI
KypcoBasi paboTa (IpoeKT) -

KouncyabTanumu 4

HroroBasi arrecranusi B opMe 3a4eTa 1 KOHTPOJIbHOMH padoThl




2.2. TemaTH4eCKHUil IUVIaH U coJepkaHNe YUeOHO TUCHUIINHBI «OCHOBBI 0€30MIACHOCTH KU3HEAeSATeIbHOCTID)

HaumenoBanue Coaep:xkanue y4eOHOro MaTepuaJa, JJadopaTopHblie U NPaKTHYecKHe padoThl, O0bem| YpoBeHb
pa3/1esi0B M TeM CaMOCTOsITeJIbHAsA padoTa 00y4aumuxcs YacoB | 0CBOCHMA
BBenenne Ouzuka — (QyHgaMeHTanbHas Hayka o mnpupone. EcTecTBeHHOHayuHBIM MeTOn| 2 1
MO3HAHUS, €r0 BO3MOXHOCTM W TPAHUIBI NPUMEHHUMOCTH. ODKCIIEPUMEHT U TEOpUS B
mpoliecce Mo3HaHus npupoAsl. MoaenupoBanue GU3MYECKUX SBJICHUN U TporeccoB. Poib
DKCHEPUMEHTa M TEOPUHU B TPOILECCE NO3HAHUS Mpupoabl. Du3nyeckass BeIUYUHA.
[TorpemHocTy u3MepeHuil (Qu3nyeckux BeauuuH. @DuU3NUECKHE 3aKOHbI. [ paHULIBI
IPUMEHUMOCTH (pu3nueckux 3akoHOB. [loHsTHE O (u3nuUecKkoil kapTuHE MUpa. 3HAaYCHHE
¢uzuku npu ocsoeHnu crnenuaibHoctu CIIO.
Paznea |. Mexanuka 20
Tema 1.1. Coaepxanue yueOHOro marepuaJjia 6 2
Kunemaruka Mexannueckoe — nBwxkeHue.  [lepememenume. Ilyte.  Ckxopocts.  PaBHOMepHOE
OPSIMOJIMHEWHOE JIBI)KEHHME. Y CKOpeHue. PaBHOnEpeMEHHOE MPSAMOJIMHEMHOE IBUKECHUE.
CBobOoaHoe nagenue. [[BuxeHue tena, OpoIeHHOTO MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE
JBIYKEHUE IO OKPY>KHOCTH.
Tema 1.2. Conep:xkanue y4eOHOro MmaTepuasia 8
3aKoHBI ITepsoiii 3akoH Hprotona. Cuna. Macca. Umnynbsc. Bropoit 3akon HetoToHa. OCHOBHO#
MEXaHUKHU 3aKOH KJIACCHYECKOW NuHaMHUKH. Tpetuil 3akoH HproTOHA. 3aKOH BCEMHPHOIO TATOTEHUS.
HbroTona I'paButanimonnoe mose. Cuna Tsxectu. Bec. CnocoObl u3Mepenusi Maccobl Ten. Cubl B
MEXaHUKe
Tema 1.3. Copnepxanue yueOHOro marepuaJjia 6
3aKoHbI 3akoH coxpaHeHUs wuMIylbca. PeakTtuBHOoe JaBmxkeHue. Pabora cunbl. Pabota
COXpPaHEHUAA B |[IOTEHUHAIbHBIX CWI. MomHocte. OHeprus. Kunernueckas sHeprus. [loTeHuuanbHas
MeXaHUKe SHEPrus. 3aKOH COXpPaHEHUsI MEXaHNYeCKOoU aHeprun. [I[puMeHeHne 3aK0HOB COXPAHEHUS
Paznen 2 OcHOBBI MOJIEKYJISIDHOM (PU3UKH M TEPMOJINHAMUKHA 32




HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
Tema 2.1. Conep:kanue yueOHOr0 MaTepuaJia 6 2
OcHOBBI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW Teopun. PazMeprl 1 Macca MOJIEKyYII
MOJIEKYJISIPHO- | aToMOB. bpoyHoBckoe nBmwxkenue. Juddysusa. Cunbl u 3HEPrUs MeKMOJIEKYISIPHOTO
KHHeTHYeCcKoH |B3aumojaeiicTBus. CTpoeHuEe ra3000pa3HbIX, KUJIKUX U TBEpAbIX Teld. CKOpOCTU JBUKECHUS
TEOPHUHM. MOJIEKYJd W ux usMepeHue. MpaeanbHwiii ra3. JlaBnenue raza. OCHOBHOE YypaBHEHHUE
NneanbHbii MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM Ta30B. Temmeparypa W ee€ u3MepeHue. ['a3oBbie
ras. 3aKOHBI. AOCOJIOTHBIA HYJIb TeMIIepaTyphl. TepMoauHamMUuyecKas IIKajga TeMIepaTyphl.
YpaBHEHUE COCTOSTHUSA UJICAIBHOTO Ta3a. MosisipHasi ra30Basi IOCTOSIHHAS.
Tema 2.2. Conep:xkanue y4eOHOro MaTepuasa 6
OcHOBBI OcCHOBHbIE TIOHATHS W ONpEACNCHUs. BHYTpEHHsIsi >HEprus CHUCTEMbl. BHyTpeHHSs
TEPMOAUHAMMK |DHEPIUs HJeajbHOro rasza. Pabora u Temnora Kak (OpMBI Tepeaydl dHEPTHUU.
/| TermnoeMkocTh. Y enbHas TEIJIOEMKOCTh. Y paBHEHUE TerioBoro Oananca. [lepBoe Hauaso
TepMouHaMuKu. AnuabatHeiii nponecc. [Ipunnun nedictBus TtersioBo MamuHbl. KITJI
TEIJIOBOrO JBHUrarenis. BTopoe Hauyano TepMOAWHAMHUKH. TepMOIuHAMHUYECKas IKaja
TeMreparyp. XoJOouabHbIe MallMHbL. TernoBelie aBuratenu. OxpaHa npupoIbI.
Tema 2.3. Copepxanue yuyeOHOro marepuaJjia 6
CaoiicTBa Hcnapenne u koHaeHcanusa. HacbelllieHHBIM map W €ro cBOWMCTBA. AOCOJIOTHAs W
napos OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. Touka pockl. Kunenue. 3aBUCUMOCTh TEMIEPATYPHI
KUIIEHUA OT AaBiieHus. [leperpeTsiii map v ero UCrojab30BaHUE B TEXHUKE.
Tema 2.4. Copnepxanue yueOHOro marepuaJjia 6
CaoiicTBa XapaKTepUCTUKA KUJIKOTO COCTOSIHUS BemecTBa. [IOBEpXHOCTHBIM CJIOM JKUIKOCTH.
JKHIKOCTEI DHeprus NOBEPXHOCTHOTO CJOs. SIBJIEHUS HA TpaHULE >KUJIKOCTH C TBEPABIM TEJIOM.
Kanumisipasie sBieHus
Tema 2.5. Copnepxanue yueOHOro MmarepuaJjia 4
CaoiicTBa XapakTepucTuKa TBEPAOTO COCTOSHHS BEUIECTBA. YTPYTHE CBOMCTBA TBEPJBIX TENl. 3aKOH




HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
TBepAbIX Te1  |['yka. MexaHndyeckue CBOMCTBA TBEPABIX TeJ. TeEIUIOBOE pPAaCIIMPEHUE TBEPIABIX TEI H
)uakocren. [Inapnenune n kpucramusanus
Jlabopamopuwvie padomut. 4
N3mepeHne BIaXKHOCTH BO3yXa.
M3MepeHre MOBEpXHOCTHOTO HATSHKEHUS AKUJKOCTH
Pa3znesa 3. DiaekTpoanHamMuka 26
Tema 3.1. Copaepxanue yueOHOro marepuaJjia 6 2
DJIeKTPUYECKO | DJIEKTPUYECKHE 3apsAabl. 3aKOH COXpaHEHHUs 3apsaa. 3akoH Kymona. DiekTpudeckoe moe.
e moJie HanpspbkeHHocTh anekTpudeckoro mnodig. [IpuHuun cynepmno3unuu moJsieid. PaGorta cun
aleKTpocTaThyeckoro mojia. IloreHuuan. Pa3HOCTh MOTEHIMAIOB. DKBUIIOTEHIIUAIBLHbBIC
NOBEpXHOCTH. CBS3b MEKYy HAIPSYKEHHOCTHIO U PA3HOCTBIO MOTEHIIUATIOB AJIEKTPUYECKOTO
noJist. J{M3JIeKTpuKy B 3JIeKTpudYecKoM none. [lonspuzanus ausnekTpukos. [IpoBonHuKkY B
anekTpuueckom mosie. KongeHncatopsl. CoeuHeHHE KOHICHCATOPOB B OaTapeto. DHeprus
3apsHKEHHOTO KOHJIEHCATOPpA. DHEPTHSI DJIEKTPUUECKOTr0 MOJIs
Tema 3.2. Copepxanue yuyeOHOro marepuaJjia 4
3aKoHbI VYcnoBusi, HEOOXOUMbIE ISl BO3HUKHOBEHHS M TMOJJEpKaHUS DJICKTPUUYECKOTO TOKa.
NOCTOSTHHOT'O Cwia Toka M IUIOTHOCTh Toka. 3akoH Oma jisi yuactka uenu 6e3 DJIC. 3aBUCUMOCTh
TOKA AJIEKTPUUYECKOTO COMPOTUBJICHUSI OT MaTepuaia, JJIUHbI U IUIONA1 MONEPEYHOr0 CCUCHUS
MPOBOAHUKA.  3aBUCUMOCTb  JJIEKTPUYECKOTO  COMPOTHUBJICHUS  MPOBOJAHUKOB  OT
TeMIEpaTypbl. DICKTPOABWKYIASI CUJIA MCTOYHHMKA TOKA. 3akOH OMa IJis MOJHOW LIETH.
Coenunenue npoBoAHUKOB. COE€IMHEHNE UCTOYHUKOB AJIEKTPUUECKOW S3HEPTUU B OaTapero.
3akon [[xoyns—Jlenna. Pabota u MOIIHOCTH 3JEKTpUYECKOTO ToKa. TersioBoe aeiicTBue
TOKa
Tema 3.3. Coaep:xanue yueOHOro Mmarepuajia 4
DJIeKTPHYECKH | DJIEKTPUYECKUI TOK B METajiaXx. DJIEKTPOHHBIN ra3. Pabora BbIxoa. DIEKTPUUECKUIA TOK

10




HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
i TOK B B DJIEKTPOJIUTAX. DNeKTpoiu3. 3akoHbl Dapanes. [IpuMeHeHHE 3JIEKTpOJM3a B TEXHUKE.
Pa3JINYHBIX DJIEKTpUYECKU TOK B ra3ax W BakyyMme. MoHwuszanusa raza. Buasl razoBbIX pa3psios.
cpeapax [Tonsitue o mnazme. CBOMCTBA U MPUMEHEHUE JIEKTPOHHBIX MMyYKOB. DJIEKTPUUYECKHI TOK B
nonaynpoBogHuKax. CoOCTBEHHAs! MPOBOAMMOCTD MOIYNPOBOIHUKOB. [101ynpoBOIHUKOBEIE
prOOpbI
Tema 3.4 Conep:xxanue yueOHOro MmaTrepuajia 4
MarauTtHoe BekTop MHAYKIMM MarHUTHOTO MOJA. /[elCTBHE MAarHUTHOTO MOJA HA NPSIMOJUHEHUHBIN
moJjie IPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumonelictBue TokoB. MarauTHsiil motok. Pabora
[0 MEPEMEIICHHUIO POBOJHMUKA C TOKOM B MarHUTHOM IMoJje. JIedcTBUE MarHUTHOTO TOJIS
Ha ABwKymwmiica 3apsa. Cuna Jlopenua. OnpeneneHue yJIeabHOro 3apsiga. Y CKOPUTENIH
3apsHKEHHBIX YaCTHI]
Tema 3.5 Copaepxanue yueOHOro marepuaJjia 4
DJIeKTPOMATHHU | DJIEKTPOMAarHuTHas MHAYKUUA. BuxpeBoe anexkrpuueckoe nose. CaMOMHIYKIUSA. DHEPTHS
THAsi HHAYKIMS | MArHUTHOTO TOJIS
Jlabopamopnvie pabomul. 4
N3yuenune 3akona Oma Jyist ydacTKa LEnHu.
N3ydeHne 3aK0HOB MOCIIEI0BATEIBHOIO U MAPAJLICIBHOTO COSIUHEHNS IPOBOIHUKOB.
N3yueHue siBIICHUS 3JIEKTPOMATHUTHON MHIYKIIUU
Pa3znea 4. Kosiebanusi 1 BOJIHbI 24
Tema 4.1. Copepxanue yue0OHOro marepuaJjia 6 2
Mexanunueckue | KonebarenbHoe nBmwxkeHue. ['apmonudeckue kosiebanusi. CBOOOAHBIE MEXaHUUECKHE
KOJIeOaHus kosneOanus. JIuHeliHble MexaHuueckue kosebarenbHble cucTembl. [IpeBpalieHue >Hepruu

npu kosiebaresbHOM JBMKeHUU. CBOOOAHBIE 3aTyXarolue MEXaHWYeCKHe KoJieOaHwusl.
BriHyXK1eHHBIE MEXaHHYECKHE KOJICOaHUs
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HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
Tema 4.2. Conep:kanue y4eOHOro MmaTepuasa 6
Yupyrue [Toriepeunble W MPOAOJBHBIE BOJIHBL. XapaKTEPUCTHUKUA BOJHBI. YPAaBHEHUE ILIOCKOU
BOJIHBI oerymeit Bonabl. MaTepdepentus BonH. [lonstie o nudpakumu BOIH. 3BYKOBBIE BOJHBIL.
YIIbTpa3ByK U €ro NpUMEHCHHUE
Tema 4.3. Conep:xkanue y4eOHOro MmaTepuasia 6
QaexkTpomarau | CBoOOJHBIE 3IEKTpOMAarHuTHele KosneOanus. [IpeBpaiieHue sHeprud B KoJieOaTeIbHOM
THBbIE KOHType. 3aTyXalolllhue »3JIEKTPOMAarHuTHble KoneOaHus. ['eHepaTop He3aTyXarommx
KoJIeOaHuA AIIEKTPOMATHUTHBIX KoJieOaHui. BeIHyKIeHHbIE AnekTpuueckue koneOanus. [lepemMeHHbIN
TOK. ['eHeparop mepeMeHHOro ToKa. EMKOCTHOE M HWHAYKTUBHOE CONPOTUBIICHUS
NEPEMEHHOr0 TOKa. 3akoH OMa Juisl 3JeKTPUUYECKOM Lienu nepeMeHHoro Toka. Pabora u
MOIIHOCTh TI€peMEHHOro Toka. I'eHeparopsl Toka. TpancopmaTtopbl. TOKH BBICOKOU
yacToThl. [lonydeHune, nepenada u paclpeeeHue JIEKTPOIHEPTUN
Tema 4.4. Copaepxanue yuyeOHOro marepuaJjia 4
DJIeKTPOMATHM | DJEKTPOMArHUTHOE TI0JI€ KAaK OCOOBIM BUA MaTepUH. DJIEKTPOMArHUTHBIE BOJIHBI.
THbIe BOJIHBI | BuOpatop ['epua. OTkpbIThIl KoneOarenbHbI KOHTYp. M3o00perenune pamuno A.C.
ITonmoBeIM. [loHATHE O pagnocBs3u. [IpuMeHeHNE 2IEKTPOMAarHUTHBIX BOJIH
Jlabopamopnwie pabomul 2
N3y4yenune 3aBUCMMOCTH MEepro/ia KoJieOaHU HUTSHOTO MasiTHUKA OT JVTMHBI HUTH
Pa3nen 5. OnTuka 18
Tema 5.1. Conep:xanue y4eOHOro MaTepuaJia 6
IIpupona cBera | CkOpOCTh paclpoCTpaHEHHUsI CBETA. 3aKOHBI OTPAKEHUS U ITpenoMiieHus ceera. [lonHoe
otpaxeHnue. JInnzbl. ['11a3 kak onTuyeckas cucreMa. OnTuyeckue npudopsl
Tema 5.2. Conepxkanue yueOHOr0 MaTepuaJia 8
BoJsiHoBBIE Wurepdepenmus ceera. KorepeHTHOCTh CBETOBBIX Jyuei. aTepdepeniys B TOHKIX
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HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
cBoiicTBa cBera [1UieHKaX. [losocsl paBHo# TommuHbl. Konbia HetoToHa. Mcnonbs3oBaHue HHTEppEpEeHINN B
Hayke U TexHuke. Judpaxuus ceera. Judpakiys Ha UeIH B MapauiebHbIX Tydax.
Hudpakmuonnas pemetka. [loustue o rongorpaduu. [onspuzaius nomnepeyHbIx BOJH.
[Tonmapu3zanus ceera. [[BoitHoe nydenpenomienue. [lomssponnsl. Iucnepcus cera. Bunabl
cnekTpoB. CriekTpbl HenmyckaHusl. CleKTpbl NOTJIOWEHUS. Y IbTPa(HUOIETOBOE U
uHpakpacHoe nu3nyuenus. Pentrenosckue ayun. X npupoaa u cBoicTBa
Jlabopamopnwie pabomul 4
N3ydeHnne n3o0paxeHus NpeMETOB B TOHKOM JIMH3E.
N3yuenue untepdepeHu u Juppakiym cBera
Pazgesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHUTEIbHOCTH
Tema 6.1. Coaep:xanue yueOHOIro MmaTepuaJjia
OcHOBBI MHBapuaHTHOCTH MOYJIsI CKOPOCTH CBETa B BakyyMe. [locTynaTel OMHIITENHHA.
cnenuaabHoii  |[IpocTpaHCcTBO U BpeMs CrielMaibHOM TEOPUH OTHOCUTEIBHOCTH. CBSA3b MacChl M SHEPTUH
TEOpHHU CBOOOJIHOM YacTULIbI. DHEPTUs MOKOs
OTHOCHTEJIBHOC
TH
Paznen 7. JjieMeHTHI KBAHTOBOM (PU3NKHU 14
Tema 7.1. Conep:xanue y4eOHOIro MmaTepuaJia 4
KBanroBas TennoBoe uznyuenue. Pacnpenenenue 3Hepruu B CieKTpe abCOMOTHO YEPHOTO Tea.
ONTHKA KBanToBas runoresa [lnanka. ®otonsl. BHemnuii potosnekrpuyeckuii 3pPexr.
Buytpennuit potosrdpdexr. Tunsl porosrnementon. lasnenue cseta. [lonstue o
KOPIYCKYJIIPHO-BOJIHOBOI PUPOJIE
Tema 7.2. Coaep:xxanue yueOHOro MaTepuaJjia 4

duszuka aroma

Pa3BuTHe B3IJI/10B HA CTPOEHUE BENIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bojiopona. Anepuas moaens aroma. OnbiTel 3. Pesepdopna. Moaens aTroma Bo1opojia mo

13




HaumenoBanme Conepxanne yueOHOro MaTepuaJia, JIadopaTopHble U NPAKTHYECKUE PadoThI, O0bem| YpoBeHsb
pa3aesioB H TeM CAMOCTOATEJIbHASA padoTa 00y4aromuxcst 4aCOB | OCBOCHUSI
H.Bbopy. 'nnore3a ne bpoitns. CooTHomienue Heonpenenéunocteit I'eiizendepra.
KBaHTOBBIE reHEpPaTOPHI
Tema 7.3. Conepikanue yueOHOr0 MaTepuaJia 6
dusuka EctecTBeHHas pai0akTUBHOCTh. 3aKOH PaJIMOaKTUBHOTO pacnaaa. CriocoObl HaOMIOIeHUS
aTOMHOTO SIAPA |U pETUCTpAUH 3apsDKeHHBIX yacTull. D dexT BaBunoa — Yepenkona. CTpoeHue
aTOMHOTO spa. JleexT Macchl, SHEpPTHsl CBSI3H U YCTOMYMBOCTh ATOMHBIX siAEp. SnepHble
peakuuu. cKkyccTBeHHas! palnOaKTUBHOCTD. Jlenenne Tsokensix saep. Llennas snepras
peakuusd. YnpasiseMmas LenHas peakuus. JAnepHsiid peaktop. [lonyuenne painoakTUBHBIX
M30TOIOB U UX MIPUMEHEHUE. bUoIornueckoe AeicTBUE paJuOaKTUBHBIX U3ITyYCHUM.
DNeMEeHTapHbIE YaCTULIbI
Pasnen 8. DBosronust Beenennon 12
Tema 8.1. Copaep:xanue y4eOHOIro MmaTepuaJia 6
Crpoenue u Hama 3Be3nnas cucrema—I anmakrtuka. [Ipyrue ranaktuku. beckoHedHocTh BeeneHHOM.
pa3BuTHe [Tonsatue o kocmoisoruu. Pacmmpsromascsa Beenennada. Moaens ropsueid Beenennon.
Bceesiennoum Crtpoenue u npoucxoxjaenue 'anaktuk. TémHas Matepust U TEMHasI SHEPTUs
Tema 8.2. Conepxkanue yueOHOro MaTepuaJia 6
JBONOLNSA Tepmosinepusiii cunres. [Ipobiema TepmosiiepHoit sHepreTuku. DHeprust CoiHIa U 3BE31.
3Be3/1. Opomtonus 38e31. [Ipoucxoxnenre ColTHEUHOU CUCTEMBI
I'mnore3a
MPOMCXOKACHI
s1 CostHeYHOH
CHCTEMBI

KounrpouabHasi padora

3auer

1 cemecTp (2 4yaca)
2 cemecTp (2 yaca)

HUToro

160 (156)
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JlJ1s1 XapaKTePUCTUKH YPOBHS OCBOECHHS Y4eOHOT0 MaTepuasia HCMOJIb3YIOTCH CJIeyIoNe 0003HAYECHHST
1 — o3HaKOMUTEBHBIN (Y3HABaHUE PaHEE U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2 — penpOaYKTUBHBIN (BBIIIOTHEHHE ACATEIBHOCTH 110 00pasily, MHCTPYKLUU WU TTO/I PYKOBOJICTBOM);
3 — NPOAYKTUBHBIN (MIJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIIIOJHEHHUE ACATEIbHOCTH, pEIIeHUE TPOOJEMHBIX 3a/1a4).
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3. YCJI0OBUA PEAJIMBAIIUU ITPOTI'PAMMBI JUCHUIIJINHBI

3.1. TpeOoBaHMs K MUHIMAJIBLHOMY MAaTEPUAIBLHO-TEXHUYECKOMY
o0ecrneyeHunIo
Peanuzanmsi mporpaMMbl AUCHUIUIMHBI TPpeOyeT HAIW4Usl ydeOHOTO KaOWHeTa
dusukn.

O0opyI0BaHNUE VUYEOHOTO KAOMHETA:

IMOCaAO0YHBIC MCCTA 110 KOJIMYCCTBY 06yqaroumxc;1;

pa6oqee MCCTO IIPCIIOdaBaTCIIA,

KJIaCCHas JOCKa

KOMIUIEKT y4eOHO-HATJISAHbIX TOCOOUI MO (PUBHKE.

TexHUYECKHEe CpeICTBA 06V‘I€HI/I$IZ

— MYJIbTUMEIUIHAS YCTAHOBKA,

— TEIJIEBU30D,

— KOMIIJICKT CJ'I&IZI[OB I10 TCMaM KypcCa NJUCHUILIINHBI.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust
Ilepeyens pekomeHnayemMbIX y4eOHbIX M31anni, UHTEepHeT-pecypcos,

JAOMOJIHUTEIbHOM JINTEePaTyphbl.

OcHogHble ucmovyHuUKU:

1. Imutpuena B.®. ®usuka 115 npodeccuit U CuenuaibHOCTeH TEXHUYECKOTO
npoduiist: YUeOHUK I YUPEKIECHUN CpelaHero npodeccuoHaabHOro o0pa3oBaHus /
B. ®. JImutpuesa; Pen. 1.B.[lanunosa; Pen. JI.B.Uectnas. - 8-¢ usm.,crep. - M.:
Axkanemus, 2020 r.- 448 c. 2. Jmurpuea B.®. ®dusmka nna npodeccuit u
crienualibHOCTeM TexHuuyeckoro npoduis: COopHUK 3amad: YdyeOHOe mocooue s
CTYJICHTOB YUYPEXKICHHA cpeaHero mnpodeccuoHaibHoro obOpazoBanus / B. @.
Hmutpuena; Per. E.B.Komonosa, M.B.bornanosa. - 4-¢ uza.,crep. - M.: Akagemus,
2020.

Vuebnwvie nocoous:



1. Imutpuena B. ®@. ®usuka asa npodeccuit U creruaibHOCTEH TEXHUYECKOTO
npoduis. COopHUK 3amad: yueO. mocoOue sl CTyA. YUPEKICHHH cpen. mpod.
oOpazoBanus / B.®. [ImutpueBa. — 6-e¢ u3a., crep. — M.: U3narenbckuil meHTp

«Axagemusy, 2016. — 256 c.

Jlonoanumenvhsle UCMOYHUKU

1. Camoiinenko I1.M. ®uszuka gyt npodeccuit U crienmaibHOCTEN COUaTBHO-
AKOHOMHUYECKOTO ¥ TYMaHUTApPHOTO Mpoduieii: yaeOHUK Jy1si 0Opa3oBar.
YUPEKJICHUN Ha4aJIbHOTO U cpeanero mpod. oopazoanus / [1.M. Camoitnenko. — M.:
NI1 «Axkagemusi», 2010. — 496 c.

2. Imutpuena B.®. 3anauu o ¢pusuke: yued. mocobue ajsi cTy. oOpa3oar.
yapexJIeHUH cpel. mpod. oOpasoBaHus — 2-¢ u3., ctep. — M.: M3naTenbckuii ieHTp
«Axanemus», 2008. — 336 ¢

1. 3. ImutpueBa B.®D. dusuka: yueOHUK s CTyA. 00pa3oBaT. yUpeKICHUN
cpena. mpod. oOpazoBanms — 13-¢ wu3d.,, crep. — M.: M3matenbCkuii 1IEHTP

«Axagemus», 2011.- 464 c.

Humepnem-pecypcot

http://college.ru/fizika/— NuaTeprer-pecypenl. Pusnka

http://www.e-science.ru/physics — ITopran ectecTBeHHBIX Hayk: Du3uKa.

http://fiz.1september.ru - ['azera «Duszukay»

4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
TV CTUTLIAHBI

KOHmPOJlb U OueéHkKka pPC3yjJabTaTOB OCBOCHUA AUCHUINIIMHBI OCYHICCTBJIIACTCS
[IpernogaBaTcjicM B ITPOLCCCC IIPOBCACHUA y‘-Ie6HBIX SaHHTHﬁ, TCCTUPOBAHU:, 4 TAKIKC

BBIITOJIHCHUA O6yanOH_II/IMI/IC${ HHANBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'IC,Z[OBaHI/II\/’I.

PesyabTaThl OCBOCHHA |OcHoBHBIe noKa3aTenn oueHKH| DOPMbI H METO/IbI KOHTPOIS H |
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https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http://fiz.1september.ru&sa=D&ust=1550527145970000

Y4eOHOro nmpeaMera pe3yabTara ‘OHeHKI/I pe3yJbTaToB 00y4eHHUsI
IIpeamerHbie
c(hOpMHPOBAHHOCTh Ymenus TEeKYLIUH KOHTPOJIb Ha
IPEeICTaBICHUN O POJIH U - TPUBOJUTH TPUMEPHI | YPOKAX BBHIMOIHEHUS
MecTe (PU3HKHU B AKCIIEPUMEHTOB u(uam) | 3a1aHuil Ipu paboTe C
COBPEMEHHOW Hay4YHOU HaOJII0ACHUI, y4eOHHUKOM, MPOpadOTKa
KapTUHE MUPA; TOHUMaHUE | 00OCHOBBIBAIOIIHX: JEKIIMOHHOTO MaTepuaa,
(Gu3NYIECKON CYIIHOCTH CYILIECTBOBAHUE BBINIOJIHEHUE TECTOBBIX
Ha0II0AaEMBIX BO ANIEKTPOMATHUTHOTO TOJIA | 33JaHUI OLIEHKa
Bcenennon siBiieHui; u B3aMMOCBS3b | IPOBEIECHUS YCTHOTO
MOHUMAHUE POJH PU3UKU | IIEKTPUUECKOTO U | OMpoca; OLICHKa
B (hOpMHUpOBaHUH MarHuTHOTO MOJIEW, | TPaBUIBHOCTH
Kpyrosopa u BOJIHOBBIE U | UICIIOJIb30BaHUSI OCHOBHBIX
(GyHKIMOHATBHON KOPIYCKYJISIpHBIE bopMy ¥ IOHATUIN TIPU
I'PAaMOTHOCTH 4Y€JIOBEKA CBOMCTBA CBETA, | pELICHNN 3a/1a4,
JUTSL peIeHUS HEOOPATUMOCTh TEIUIOBBIX | CAMOCTOSITENIbHBIX Pa0OT
IPAaKTHYECKUX 33/a4; IPOLIECCOB, 3aBUCHUMOCTH
BJIaJICHUE CBOMCTB  BeIlleCTBAa  OT | OLICHUBAHUE
OCHOBOIIOJIAratoIUMH CTPYKTYpPbI MOJIEKYJT; PaBUIBLHOCTH
(bU3UYECKUMU TTOHSATUSIMH, - 00BSICHATH | OPOpMIICHUS U
3aKOHOMEPHOCTSIMH, MPUKIATHOE 3HAYEHHUE | BBITTOJIHEHMSI TOMAITHUX

3aKOHAMH U TEOPHUSIMU;
YBEPEHHOE MOJIb30BAHUE
buznyeckon
TEPMHUHOJIOTUEN U
CUMBOJIMKOM;

BJIaJICHUE OCHOBHBIMU
METOJJaMH HAyYHOT'O
MO3HaHMS,
WCIIOJIb3YEMBIMHU B
dusuke: HaOIMIOAEHHE,
oTHcaHue, U3MEPEHNE,
HKCIIEPUMEHT; YMECHHSI
00pabaTbIBaTh pe3yiabTaThl
U3MEPEHUN,
oOHapyKUBaTh
3aBHCHUMOCTb MEX]TY
(bU3UICCKUMHU
BEJIMYUHAMU, OOBSICHSTD
MOJIy4YEHHBIE PE3YJIbTAThI U
JIeJ1aTh BBIBOJIBI;

c(hOpMHUPOBAHHOCTH
YMCHHUS peIIaTh
dbuznyeckue 3a1auu;

c(hOpMHUPOBAHHOCTH

BOKHEUIINX JIOCTHKCHUU
B 00JIaCTH €CTEeCTBEHHBIX
HAYK TUISL: pa3BUTHSA
SHEPreTUKH, TPAHCIIOPTA U
CPEIICTB CBSI3M, MOJYUYCHUS
CHUHTETUYECKUX
MaTepuagoB C 3aJaHHBIMU
CBOMCTBAaMHU, OXpaHbl
OKPYKarOIIEH CPEIbI;

- BBIJIBUTaTh TUMIOTE3bI U
npeajgaratb  OyTH  HX
MPOBEPKH, JI€JIATh BHIBOBI
Ha OCHOBE
AKCIIEPUMEHTAIBHBIX
JAHHBIX, TMPEICTABICHHBIX
B BHje rpaduka, TaOJIHIIbI
WUJIW TAarpaMMbl;

- paboTtathb c
€CTECTBEHHOHAYYHOU
uH(bopMaImei,
CoJIepKaIIEnCs B
COOOIIEHUIX CMU,

UHTEpPHET-pECypcax,
Hay4YHO-TIOIYJIIPHOU

3a1aHUH, PELICHUS
pPacyYEeTHBIX 3a71a4, OTBETOB
Ha BOIIPOCHI

OIICHUBAHUE
MIPABHJILHOCTH
BBITIOJTHCHHSI
WHIMBUIYJIBHBIX PaboT
1o oA00py
uH(bOpMaIMuaHaIn3
BBITIOJTHEHUS PaOOTHI IO
MOATOTOBKE pedhepaTos,
MpEe3EHTAIU!

KOHTPOJIb TIPH TIPOBEICHUN
nrddepeHInpOBaHHBIX
3a4€TOB U DK3aMEHa




YMEHHSI PUMEHSTh
MOJTy4YEHHBIE 3HAHUS JIS
O0OBSACHEHHSI YCIOBUI
MpOoTeKaHus (PU3MUECKUX
SBJICHUH B TIPUPOJIE U JISI
OPUHATHS TPAKTUIECKIX
pPELIEHNI B TOBCEIHEBHOMU
KU3HU;

c(hOpMHPOBAHHOCTh
cOOCTBEHHOM MO3UIIMH TI0
OTHOULIEHUIO K (PU3NYECKOU
uH(bopMaIny, MoJTy4yaeMoin
13 pa3HbIX UICTOYHUKOB;

OBJIaZICHUE
(chopMUPOBAHHOCTH
MIPEICTABICHHI )
MpaBUJIAMH 3aMUCU
dusnueckux Gopmyn
pensedHO- 26 TOUCUHOM
cucTeMbl 00o3HaueHmit JI.
Bpaiins (s cnensix u
C1a00BUIAIIIUX
o0y4Jaronmxcs).

c(hOpMHUPOBAHHOCTH
CHUCTEMBI 3HAHUU 00
o0mmx puznuecKkux
3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX,
MIPEICTABICHUH O
JnercTBUM BO BeeneHHoum
(bu3HUEeCKNX 3aKOHOB,
OTKPBITHIX B 36MHBIX
YCIIOBUSIX;

c(hOpMHUPOBAHHOCTH
YMEHUS UCCIIEA0BATh U
aHAJTM3UPOBATh
pa3zHoOOpa3HbIe
dbu3uYeckue IBJICHUS U
CBOICTBA OOBEKTOB,
OOBSCHATH MPUHIUIIBI
paboThI ¥ XapaKTEPUCTUKU
MPUOOPOB U YCTPOUCTB,
OOBSICHATPH CBSI3b
OCHOBHBIX KOCMHUYECKUX
00BEKTOB C

AUTEepaType: BJIAJI€Th
METOJIaMHU MIOMCKa,
BBIJICTISITh CMBICJIOBYIO
OCHOBY U  OIICHUBATH
JOCTOBEPHOCTh
uH(pOopMaIny;

- UCIIOJIb30BaTh

npUOOpPETEHHbIC 3HAHUS U
YMEHUSI B MPAKTHYECKOU

JIeATSIILHOCTH "
IIOBCETHEBHOM KU3HH JIJIS:
OILICHKH BIUSTHUS Ha
OpTaHu3M YyeJ0BeKa
AJIEKTPOMArHUTHBIX  BOJIH
n PaIuOaKTUBHBIX
W3JIy4YEHUH;
sHeprocOepeKeHUs

3HaHus.

- CMBICI  TIOHSTHI:

€CTECTBEHHO-HAaYyYHbIN
METOL IIO3HAHMUA,
JJIEKTPOMAarHuTHOE  IIOJIE,
JJIEKTPOMAarHUTHbIE
BOJIHBI,
XUMHYECKas
MaKpOMOJIEKYJIa,

- BKJIaJl BEJINKUX
YUY€HBIX B (POPMHUPOBAHUE
COBPEMEHHOU
€CTECTBEHHOHAYYHOU
KapTUHBI MUPA

KBaHT,
peakIus,




reopU3NIECKUMH
SIBIICHUSIMU;

BIIaJICHUE YMCHUSIMU
BBIJIBUTATh THITOTE3HI HA
OCHOBE 3HAHUS
OCHOBOTIOJIAraloIuX
bu3uIecKux
3aKOHOMEPHOCTEH U
3aKOHOB, TIPOBEPSITH UX
AKCIIEPUMEHTATLHBIMU
cpencTBamu, GopMyIHpyst
1eJIb MCCIICTOBAHMS,

BJIaZICHUE METOIaMU
CaMOCTOSATEILHOTO
IJIAHUPOBAHMS U
MPOBEACHUS (PU3HUECKUX
AKCIIEPUMEHTOB, ONMCAHUS
U aHAJIN3a NOJyYeHHOU
U3MEPUTEIBbHON
uH(bOopMaIH,
ONpeaeIeHUS
JIOCTOBEPHOCTH
IOJIYYEHHOI'O pe3ynbTaTa,

c(hOpMHUPOBAHHOCTH
YMEHHM IPOTHO3UPOBATb,
aHaJM3UPOBaTh U
OIICHUBATh MOCJICACTBUS
OBITOBOM U
MPOM3BOJCTBEHHOU
NEeATEIbHOCTU YEJIOBEKA,
CBSI3aHHOU C PU3NYECKUMHU
MPOLIECCAMU, C TTO3UIIAMN
JKOJIOTUYECKOMU
0€30MacHOCTH.
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