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1. MOACHUTEJIBHAS 3AITMCKA

Pabouast mporpamma mo ¢usuke pa3zpaboTaHa Ha OCHOBE TpeOOBaHMI
®I'OC cpennero o61ero oOpa3oBaHus, IPEAbIBIAEMBIX K CTPYKTYpE, COAEP-
KAHUIO U pe3yJbTaTaM OCBOCHHsSI Yy4eOHON NUCHUIUTMHBI «DU3MKay, B COOT-
BETCTBUM ¢ PexoMeHJanusMu 1Mo OpraHu3aliy MOJyYeHUsI CPEHEro 00Iero
oOpa3zoBaHusl B Mpejesiax OCBOCHUS 00pa30BaTENIbHBIX IMPOTrpaMM CpPEIHEro
npodeccruoHalbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOI'O 00IIIEro 0Opa3oBaHUS C
y4eToM TpeOoBaHM (eAepadbHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHbBIX
CTaHAApTOB M TOJydaeMoul mpodeccuu WM CHEeUaIbHOCTU CPEIHEro Mpo-
(deccuonanpHOro oOpazoBanus (mUchbMo JlenmapTaMeHTa rocy1apcTBEHHOM M0-
JUTHKYU B chepe moarotoBku padounx kaapos u JI1O Munobpuayku Poccun
ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOIi OCHOBHOM 00pa3oBaTeIbHON
MpOTpaMMbl CpPEHETO O0IIero oOpa3oBaHus, OJOOpEHHOU perieHueM ¢eme-
palIbHOrO y4eOHO-METOJUYECKOTO OOBEIUHEHHS] MO o0leMy 0Opa30BAHHIO
(npotoxoit oT 28 uroHs 2016 r. Ne 2/16-3)

Pabouass mporpamMMa KOHKPETH3UPYET COJep’KaHWE MPEIMETHBIX TeM
00pa30BaTeNbHOrO CTaHAApTa Ha MPOPUIBHOM YPOBHE, JTa€T paclpeiesieHue
y4eOHBIX YacoB IO pa3ziesiaM JUCIHUIUIMHBI, PEKOMEHAYET IOCIEeI0BaTEb-
HOCTb M3YYEHUs, ONpEAEIsieT NepeueHb JaOopaTOpHbIX PadbOT, BBITOJIHAEMBIX
00yJarOIIMMHUCS.

VYyebnas qucruruinHa «dusnkay 06a3upyercs Ha 3HAHUSX, MOTYyYEHHbIX
CTyJICHTaMU TIPU U3Y4eHUU (PU3UKU B OCHOBHOMW IIKOJIE, W siBIsAeTCS (yHIa-
MEHTOM JIJIs1 TToceayomel mpodecCUOHATLHON eITeIbHOCTH.

JlarnHast mporpaMma pazOuTa Ha pasJienbl, B KOTOPbIe BKIIOYEHBI Tpebo-
BaHUS K 3HAHHUSIM M YMEHUSM, COJIEpKaHUE TEM, JJaOOpATOPHBIC U MPaKTHYE-
CKHe paboThl, TAKXKe OMPEACNIEHbl CPEICTBA OOYUCHHS, TEMBI AJISI CAMOCTOS-
TENBHON pabOThl CTYIEHTOB IO MPHOOPETEHUIO HOBHIX 3HAHHWK B Ipolecce
BBITIOJTHEHHS YKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUH, TOJTOTOBKU JOKIAI0B, pe-
¢depaToB U IPyruX TBOPUYECKUX PAOOT.

JIJist 3aKperuieHns] TeOPETUUECKUX 3HAHWM U MPUOOPETEHUS MpaKTHue-
CKHUX YMEHMH MpOrpamMMoOl MpeayCMOTPEHO NPOBEJACHHE JaObOpaTOpHBIX pa-
00T U TPAKTUYECKUX 3aHATUH.

JInst TEKyIIEero KOHTPOJIs 3HAHUW U 3aKPEIUICHUS POUIEHHOIO MaTEPH-
ajla peKOMEHAYEeTCsl MPOBEJIEHUE YCTHBIX ONPOCOB, MUCHMEHHBIX CaMOCTOS-
TEIBHBIX PA00T, KOHTPOJIBHBIX PAbOT, PU3NIECKUX JUKTAHTOB, TECTUPOBAHUS,
MOJITOTOBKA CTYJCHTAMH JOTOJHUTEIBHBIX 3aIaHUN TI0 TEMaM, MOATOTOBKA 1
NPOCITYIIMBAaHKUE JTOKIAI0B, pedepaToB, KOHCIEKTOB, BHIBOJOB KCIIEPHUMEH-
TaJBHBIX UCCIIEIOBAHUH U BBITIOJHEHUE IPYTHX TBOPUECKUX PabOT.

Ha ypokax pexoMeHIyeTCsl HCTOIh30BaTh HATJISAHBIE TTOcoOus, TabIu-
IIbI, TIJIAKATHI, IEMOHCTPAIMH (MPY HAJTUYUHU COOTBETCTBYIOUIUX MPUOOPOB).

Nzydenne pu3mku HaMpaBIeHO Ha TOCTIKEHUE CIICAYIOMINX IIeTeH:

— OCBOCHHE 3HaHUH 0 (QpyHAaAMEHTaIbHBIX (PU3MYECKHX 3aKOHAX M MPHH-
IIUTIaX, JEXKAIUX B OCHOBE COBPEMEHHOM (DU3NYECKON KapTUHBI MUPA;
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HauOosee BaXKHBIX OTKPBITUSAX B 00JacTU (PU3UKH, OKA3BIBAIOLIMX
OTIPEETSIONINE BIAUSHUS Ha Pa3BUTHE TEXHUKU U TEXHOJOTUHU; METO-
JlaX HAyYHOTO MO3HAHUS IPUPOIBI;

— OBJIQJICHHE YMEHHUSAMU MPOBOAMUTH HAOIIOJCHUS, TJIAHUPOBATh U BHI-
MOJIHATh IKCIEPUMEHTHI, BBIJABUTAaTh THIOTE3bl U CTPOUTH MOJIEIH,
OPUMEHSTh TOJIYYCHHbIC 3HAHUS MO (PU3MKe N1 0OBSICHEHUS] pa3HOO0-
pa3HbIX (U3MUECKHUX SIBJICHUI M CBONCTB BEILECTB; MPAKTUYECKOTO HC-
MOJIb30BaHUsl (M3MUECKUX 3HAHMM; OLEHHWBATh JOCTOBEPHOCTh €CTe-
CTBEHHO - HayYHOU HH(pOpMaInu;

— pa3BUTHE MO3HABATEbHBIX MHTEPECOB, WHTEIUIEKTYyaJIbHBIX M TBOpYE-
CKHX CIIOCOOHOCTEW B Mpolecce MpUOOpPETeHHs 3HAHWM U yMEHHH 10
¢u3MKe C UCTIOIB30BAHUEM PA3IMUHBIX HCTOYHUKOB MH(OPMAIIMK U CO-
BPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— BOCIHTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHOB IIPHUPO-
Ibl; UCIIOJIB30BAHUS JOCTHKEHUHN (PU3UKU Ha 0J1aro pa3BUTHS YeJlOBeYe-
CKOH LIMBWJIM3ALUU; HEOOXOIUMOCTH COTPYIHUYECTBA B MPOLIECCE COB-
MECTHOI'O BBINOJIHEHUS 3a]a4; YBaXKUTEJIbHOTO OTHOLICHHUS K MHEHHUIO
OTIMOHEHTa TpPH OOCYXIEHWU TPOOJIEM €CTeCTBEHHOHAYYHOIO COJep-
KaHWs; TOTOBHOCTH K MOPAJbHO-3TUYECKOW OIICHKE HCIIONIb30BAHUS
HAYYHBIX JTOCTIDKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTy OKpYXka-
FOIIEN CPEJIbL;

— HCTOJb30BaHUE MPHOOPETEHHBIX 3HAHUN M YMEHUN JIJISl PEIICHUs MpaK-
TUYECKUX 3a/lad IOBCEJHEBHOW MXU3HHU, OOecredeHuss Oe30MacHOCTH
COOCTBEHHOM KMU3HM, PAallMOHAIILHOTO MPUPOJONOIb30BAHUS U OXPaHbI
OKPY’KarOIIEH CPEIbI.

OcCHOBY porpaMMbl COCTABIISIET COJIEPKaHUE, COTTIACOBAaHHOE C TPeOOo-
BaHUAMH (PeIepaIbHOTO KOMIIOHEHTA CTaHAapTa CPpeIHEro (MOJTHOT0) 00IIIero
oOpa3oBaHusi 0a30BOT0 YPOBHSI.

B npodunbHyr0 cocTaBISAIONTYI0 BXOAUT TPO(HECCHOHATHLHO HAMIPABIICH-
HOE COJIepKaHue, HE0OX0AUMOE I (OPMHUPOBAHUS Y 00YUAIOIIHUXCSI TPO-
(deccroHambHBIX KOMITETEHITHH.

B nmporpamme o ¢usuke, peannzyemMon Ipy MOATOTOBKE 00YJarOIINXCs
M0 JTAHHBIM CHEUUATbHOCTSIM, MPOPUIBLHON COCTABISIONIECH ABISIIOTCS pa3/e-
el «MomnekymspHas usuka» u  «DIEKTPOIUHAMHUKAY, TaK KaK JaHHas CIie-
UATBHOCTh, OTHOCAIIUECS K 3TOMY NMPOQUIIIO, CBA3aHa C U3y4eHHEM Mpodec-
CHOHAJIBHBIX MOYJIEH.

Jlist appexTrBHOTO YCBOGHUS Y4€OHOTO MaTepraia He0OX0AUMO MPUMEHSTh
TPaJUIIMOHHBIE U COBPEMEHHBIE CPEACTBA O0YUCHHUS.

[Tpu u3noxxeHun MaTepraga HEOOX0IUMO COOJIOIATh €IMHCTBO TEPMUHOIIO-
UM 1 0003HAYEHUI B COOTBETCTBUU C IEHCTBYIOIIUMHU CTaHAAPTaMHU.



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOM JJUCITATIINHBI
«®@U3UKA»

B ocHoBe yueOHOM quctuiiinHbl « PDU3KKay JISKUT yCTaHOBKA Ha (hOpMUPO-
BaHHE Y 00y4aeMbIX CHCTEMbI 0a30BbIX MOHATHN (U3UKU U TPEACTABICHUNA O
COBPEMEHHOM (PU3NYECKON KapTHHE MHUpa, a TaKKe BHIPAOOTKAa YMEHHM MpHu-
MEHATh (PM3HYECKUE 3HAHUS KaK B NMPO(ecCHOHANbHON NEeATeTbHOCTH, TaK U
JUTSL pelIeHUs AKU3HEHHBIX 3a/1a4.

MHorue nojoxeHusi, pa3BuBaeMble (U3UKON, paCCMaTPUBAIOTCS KaK OCHO-
Ba CO3JaHUS M HCIIOIH30BaHUS WH(OOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texHosoruii (MKT) — onHoro u3 Haubosee 3HaYUMBIX TEXHOJIOTUYECKUX J10-
CTH)KEHUI COBPEMEHHOMN IIMBUIIM3AIIH.

®du3rka JaeT K04 K TOHUMAaHUI0 MHOTOUMCIIEHHBIX SIBIICHUN U MIPOLIECCOB
OKpPYXalolero Mupa (B €CTECTBEHHO-HAYYHBIX OOJIACTSAX, COLMOJIOTHH, IKO-
HOMUKE, SI3bIKE, JUTepatype u Ap.). B ¢usuke GopMUpYIOTCS MHOTHUE BUIIBI
NeSITEIbHOCTH, KOTOPbIE UMEIOT METanpeaMeTHbIN xapaktep. K HuM B nepByto
ouepeslb OTHOCATCS: MOJETUPOBAHUE OOBEKTOB M TMPOIECCOB, MPUMEHEHHE
OCHOBHBIX METOJIOB ITO3HAHMSI, CHCTEMHO-UH(DOPMAITMOHHBIA aHAIN3, GOopMYy-
JUPOBAHUE THUIIOTE3, aHAIU3 M CHUHTE3, CpaBHEHHE, O00O0OIlEHHE, CHUCTeMa-
TU3alWs, BBIIBICHHE TPUIMHHO-CIEACTBEHHBIX CBS3€H, TOWCK aHAJIOTOB,
yIpaBieHHe 00BEKTaMH M TIporieccamu. VIMEHHO 3Ta MTUCHUTIIMHA MTO3BOJISET
MMO3HAKOMHTH CTYJICHTOB C HAYYHBIMUA METOJaMH MTO3HAHUS, HAYIUTh UX OTIIU-
94aTh TUIIOTE3Y OT TEOPHH, TCOPHIO OT SKCIICPUMEHTA.

®du3uka UMEET 0YCHb OOJIBIIIOE M BCEBO3PACTAIOIIEE YUCIO MEKIUCITUILIIN-
HapHBIX CBS3CH, MpUYEM Ha yYpOBHE KaK MOHITHHHOTO ammapara, Tak U WH-
ctpyMeHTapusi. CkazaHHOE MO3BOJIAET paccMaTpuBaTh (PU3UKY KaK MeETaIucC-
[UTUTMHY, KOTOpask MPeOCTABIISIET MEKIUCITUTIITMHAPHBIN SI3bIK JJIs1 OTIMCAHMS
Hay4YHOM KapTHUHBI MUPA.

®duzuka SBISETCS CHUCTEMOOOpazyromuM (GakTOpoM JUIsi €CTECTBEHHO-
HAyYHBIX yUEOHBIX MPEIMETOB, MOCKOJIBKY (PH3MUYecKre 3aKOHBI JISKAT B OC-
HOBE COJIEp)KaHUsI XUMHH, OMOJIOTHH, reorpaduu, aCTPOHOMHUU U CHEIUATh-
HBIX JIUCUUIUIMH (TEXHUYECKash MEXaHUKa, DJIEKTPOTEXHUKA, DJICKTPOHHKA U
np.). YueOHas aucuuiuinHa «duszrkay co3naeT yHUBEpCcaabHyI0 0a3y JJisl U3y-
yeHus: o0menpo(ecCHOHaNbHbIX W CHENUAIbHBIX JAUCIUIUIMH, 3aKja/JbIBas
byHIaMEHT JIJIs1 TOCTIEYIOIIeT0 OOYUYEeHHS CTYECHTOB.

OO6manmass JTOTUYECKON CTPOMHOCTHIO U OMHPAACh HA DKCIEPUMEHTATHHBIC
dakThl, yueOHas nucnurminHa «DPu3nkay OopMUPYET Y CTYACHTOB MOJIUHHO
Hay4YHOE MUPOBO33peHne. Du3nKa SBISIETCS OCHOBOW YUSHUSI O MAaTepUATLHOM
MUPE U pelaeT mpodJieMbl ITOTO MHPA.

N3yyenue ¢usuku B mpodecCHOHATBHBIX 00pa30BaTEIbHBIX OpraHu3a-
IIUSX, PEAUTU3YIONIMX 00pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero ooliero oopa-
3oBanwus B nipeaenax ocsoenust OIIOIT CITO na 6a3e ocHOBHOTO 00111€r0 00pa-
30BaHHUs, UMEET CBOM OCOOCHHOCTH B 3aBHUCHUMOCTH OT Mpoduisa mpodeccruo-
HaJIbHOTO 00pa30BaHUs. JTO BBIPAKAETCA B COACPNKAHUU OOy4YEHUSs, KOJIUYe-
CTBE YacOB, BBIJCISIEMBIX Ha M3yUYCHHUE OTMIEIBHBIX TEM IPOrPaMMBbI, TITyOHHE

WX OCBOCHHUS CTYJCHTaMH, 00hEME U XapaKTepe MPaKTUIECKUX 3aHITHM, BUIaX
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BHEAYJAUTOPHOM CaMOCTOSTEIbHOI paboThl 00yYarOIIUXCSL.

[Tpu ocBoenun npodeccuit CIIO TexHndyeckoro npoduis npodeccruoHanb-
HOTO oOpa3oBaHMs (u3MKa H3ydaeTcss Oojiee yriryOJIeHHO, Kak MpOoQuiIbHAs
yueOHas AMCUMIUIMHA, YYUTHIBAIOLIAs CHEHU(HUKY OCBAaWBAEMbIX MPOQECCHii
MW CTIEIUAIBHOCTEH.

B copepxanun y4eOHOM NUCHUIUIMHBI O (PU3UKE MPHU MOATOTOBKE 00y4a-
IOIIUXCS 10 MPOdeccHsiM TeXHUYeCcKoro npoduis npodeccnoHaabHOro odpa-
30BaHUs MPOQUIBHON COCTABIISAIONICH ABISETCS pas3nen «DIEKTPOIUHAMUKA,
Tak KaK OOJILITMHCTBO MPO(ecCuil U CIenUalIbHOCTEH, OTHOCSIIUXCS K 3TOMY
IpOQUITIO, CBSI3aHBI C AJEKTPOTEXHUKON H AJIEKTPOHUKOM.

Conepsxanue yuyeOHON MUCHMILIMHBI, peau3yeMoe IMpH MOATOTOBKE 00y-
JalomuXxcs 1Mo MpodeccusiM ecTeCTBEHHO-HaydHoro mpodmis mpodeccro-
HAJIBHOTO O0pa30BaHMsI, HE UMEET SIBHO BBIPAKEHHON MPOQPUIBHON COCTaBIIs-
IOIIeH, Tak Kak MpoQeccuy U CIEeUUaIbHOCTH, OTHOCAIIHUECS K 3TOMY Mpodu-
710 o0ydeHus, He UMEIOT MPEUMYIIECTBEHHON CBS3HM C TEM WM UHBIM pasjie-
aoMm ¢uszuku. OnHaKo B 3aBUCUMOCTH OT mosrydaeMoi mpodeccun CIIO B
pamMKax eCTECTBEHHO-HAyyHOro mpoduis npoQeccuoHalIbHOIO 00pa30BaHUs
HOBBIIIEHHOE BHUMAHUE MOXET OBbITh YAEJIECHO U3Y4YeHUIO paszzena «Moieky-
nspHas ¢usvka. TepMoanHaMUKa», OTACNBHBIX TeM paszjena «IIeKTpOoAHHA-
MHUKa» U OCOOCHHO T€M 3KOJOTHYECKOTO COAEP KaHUS, MPUCYTCTBYIOIMIUX TO-
YTH B KaXJIOM paszJele.

TeopeTtnueckue cBeneHus Mo GU3NKE TOTOTHSIIOTCS JEMOHCTPAIMSIME | Jia-
OopaTopHBIMU paboTaMu.

Nzyuenune oOmeoOpa3oBaTenbHON y4eOHOM OUCHUIUIMHBL «DU3uKa» 3a-
BEpIIaeTCs MOJBEICHUEM UTOTOB B (hopMe U PepeHIIMPOBaHHOTO 3a4€eTa UK
HK3aMEHa B paMKax MPOMEXKYTOUHOM aTTecTaluy CTYAEHTOB B MPOIIECCE OCBO-
enust OIIOIT CITIO ¢ monydyenuem cpeanero oomero oopasosanus (ITITKPC).



3. MECTO YYEBHOM JJUCIUIIJIMHBI B YYEEHOM ILJIAHE

VYyebnas nucuuriuHa «Pusznka» siBIseTCs Y4eOHBIM MPEAMETOM IO BBIOO-
py U3 oOsi3arenbHOM mpenMetrHol obnactu «EctectBennble Hayku» PI'OC
cpeaHero oo1ero oopa3oBaHusl.

B npodeccronanbHbix 00pa3oBaTeNbHBIX OpraHU3alUsIX, peaTu3yrouuX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpellHEero oO0IIero oOpa3oBaHUs B Tpelenax
ocoenusi OIIOII CIIO na 6a3e ocHOBHOrO 00IIero obpa3oBaHus, yueOHas
aucuuiinHa «Pu3nka» u3ydaercst B 0011eo0pa3oBaTeIbHOM LIUKIIE Y4EOHOTO
wiada OIIOIT CIIO na 6a3e oCHOBHOTO 0OIIero 00pa3oBaHUs C MOJy4YEHHUEM
cpemHero obmiero oopazosanus (ITTTKPC).

B yue6npix mnanax [MIIKPC mecto yuebnoi muctuminabel « Pu3nka» — B
cocTaBe 0011e00pa30BaTENbHBIX yU€OHBIX AUCHHUIUIMH 1O BBIOOPY, POpMUpPY-
e€MBIX M3 00s13aTeNbHBIX MpeaMeTHhIX obnactet ®I'OC cpeanero obiero 06-
pazoBanus, s npodeccuit CI1O coorBercTByrOmIero npoduist mpodeccuo-
HaJIBHOTO 00pa30BaHUS.



4. PE3YJIBTATBI OCBOEHHWS YUYEBHOM JJUCHUTLIUHBI

OcBocHue COACPKaAHUA yqe6Hop”I JUCITHUITIINHBI «Pusznka» odecreunBacT
JOCTHXKCHHUC 06y‘-IaIOHII/IMI/IC$I CIICAYIOMUX pe3yJdbTaToB:

JIUYHOCMHBIX

YyBCTBO TOPJIOCTU U YBAKEHUSI K UCTOPUU U JIOCTHKEHHUSIM OTEUYECTBEH-
HOM (u3nvecKor HayKu; (PU3NUEeCKH TpaMOTHOE MOBeeHNEe B TTpodeccH-
OHAJIBHOM JIESITENIBPHOCTH M OBITY MpHU OOpalieHuu ¢ npudopaMu u
YCTPOWCTBAMHU;

TOTOBHOCTH K TIPOJIOJKEHUIO 00pa30BaHUs U TIOBBIIICHUS KBATH(UKAITUN
B M30paHHOM MPOdHECCHOHAIBHOM NIEITEIHPHOCTH U O0BEKTUBHOE OCO3HA-
HUE POJIU (PUBHYECKUX KOMIIETCHIIUN B 3TOM;

YMEHHUE HCIOIb30BaTh JOCTHIKEHUS COBPEMEHHOW (DM3MUECKOW HAYKU H
(bU3UYECKUX TEXHOJOTHUH JJIS TOBBIIICHUS COOCTBEHHOTO HHTEJICKTY-
aJIBLHOTO Pa3BUTHS B BEIOpaHHOM MPO(dECCHOHATBHOM 1€ TEILHOCTH;
YMEHHE CaMOCTOSITENILHO JOOBIBATH HOBBIE /ISl c€0s (PM3MYECKUE 3HAHMUS,
UCIIOIB3YS JIJISL TOTO JOCTYIHBIE HCTOYHUKH MH(POpMAITUH;

YMEHHE BBICTpauBaTh KOHCTPYKTHUBHBIE B3aUMOOTHOIIECHUS B KOMaH/E IO
pelIeHnIo O0IIKX 3a/1ay;

YMEHHE YTPABJISAThH CBOCM MO3HABATEIBHOU ACATEIBLHOCTHIO, TPOBOAUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEUIEKTYaIbHOI'O PA3BUTHS;

MemanpeomenHlIX:

MCIIOJIb30BAaHUE PA3JIMYHBIX BUAOB IMO3HABATEIbHOM IEATEIbHOCTH IS
penieHus (U3NYECcKuX 3a1ad, IPUMEHEHNE OCHOBHBIX METO/I0B IO3HAHUS
(HabnroeHust, ONMCAHUS, U3MEPEHMS, SKCTIEPUMEHTA) AJI U3YUECHUS pa3-
JUYHBIX CTOPOH OKPYKaroueH 1eCTBUTENbHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYAJIBHBIX OIEpalUii: MOCTaHOBKU
3amaud, (poOpMyJIHMpOBaHUS TUIIOTE3, aHAJIW3a U CUHTE3a, CPABHEHUS,
0000IIeHHs, CHCTEMAaTU3allu, BBISBICHUS NPUYUHHO-CIICACTBEHHbBIX
CBsI3€H, TOWCKA aHAJIOTOB, (POPMYJIUPOBAHUS BBIBOJOB ISl HU3YUECHHS
Pa3JIMYHBIX CTOPOH (PU3NUECKUX OOBEKTOB, SIBIICHUIN M MPOLIECCOB, C KO-
TOPHIMH BO3HUKAET HEOOXOJUMOCTbh CTAJIKUBAThCS B MPO(ECCHOHAIBHOM
cdepe;

YMEHHE T€HepUPOBATh UJEH U ONPEIENSITh CPEACTBA, HEOOXOIUMBIE IS
UX pealn3aluy;

YMEHHE HCIIOJIb30BaTh Pa3jMYHble MCTOYHUKU I MOJydeHus (uznde-
CKOI1 MH(OpMaIINH, OLICHUBATh €€ JOCTOBEPHOCTD;

YMEHUE aHATU3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B PA3IMYHBIX BU-
ax;

yYMEHHE IMyOJIMYHO MPEICTaBIATh Pe3yiabTaThl COOCTBEHHOTO HCCIIEeI0Ba-
HUS1, BECTH JIUCKYCCHUM, JOCTYITHO U TAPMOHUYHO COUYeTasl CoAepKaHue U
(dbopMbl ipeicTaBiIIeMON HH(DOPMAIUY;



* npeoOMemHbIX:
c(OpPMUPOBAHHOCTH MPEACTABICHUN O POJIM U MecCTe (PU3UKU B COBpe-
MEHHOW Hay4YHOM KAapTUHE MHUPA; MOHMMaHuE (PU3MUECKON CYIIHOCTH
HaOo1aeMbIX BO BceneHHoN siBaeHMi, poau ¢Gu3uKU B (OPMHUPOBAHUU
Kpyrozopa U (yHKIHOHAJIBHOM TI'PAaMOTHOCTH YEJIOBEKAa [JIsl PELICHUS
NPAaKTUYECKUX 3a7ay;
BJIa/ICHHE OCHOBOIIOJIATAIOMIMMH (PU3NYECKUMU MOHITUSIMH, 3aKOHOMEp-
HOCTSMHM, 3aKOHAMHU M TEOPHUSMHU; yYBEPEHHOE HCIOJIb30BaHUE (PuU3NYe-
CKOM TEPMHUHOJIOTUH U CUMBOJIUKH;
BJIa/ICHUE OCHOBHBIMHM METO/IaMU HAyYHOT'O MO3HAHUS, UCIIOJIb3YEMBIMU B
¢usnke: HaOMIOICHUEM, OTIMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;
yMeHus1 00padaThiBaTh pe3yibTaTbl U3MEPEHU, OOHAPYKUBATh 3aBUCH-
MOCTh MEXAY (PU3NYECKUMH BEIMYMHAMH, OOBSICHATH MOJIyYEHHBIE pe-
3yJbTaThl U J€NaTh BHIBOJBI,
c(hOpMHUPOBAHHOCTh YMEHUS peliaTh (PU3NUECKUE 3a/1aUH;
c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJIyYE€HHbIE 3HAHUS 151 00BsiC-
HEHUS YCJIOBUHM MpOTEKaHUs (PU3MYECKUX SBJICHUU B MPUPOJE, Mpodec-
CUOHAJIBHOM cepe I NPUHITHS MPAKTUYECKUX PEUICHUI B TIOBCEIHEB-
HOW KW3HH;
c(OPMUPOBAHHOCTh COOCTBEHHOW MO3MLIMU 1O OTHOUICHHIO K (u3nue-
CKOI MH(OpMAIIH, T0JTy4aeMOil U3 pa3HbIX HCTOUYHUKOB.



5. COJJEP)KAHUE YYEFHOUN JUCITUTLIIMHBI

BBenenue

®dusuka — QpyHIaMeHTalIbHas HayKa O IPUPO/IE.

EcrecTBeHHO-HAay4HBI METOJ IO3HAHMSA, €TI0 BO3MOKHOCTH WM T'PaHULIbI
MIPUMEHUMOCTH. DKCIEPUMEHT U TEOPUS B MPOLECCE MO3HAHUS TPUPOABL. Mo-
JeMpoBaHNue (PU3NYECKUX SBJICHUHN U IpoleccoB. Poiib 3KCIIEpUMEHTa U TEO-
puu B mpouecce nosHaHus npuponasl. Ousndeckas BenmuuHa. [lorpemHocTu
u3MepeHuil pusznyeckux BennyuH. dOusnueckue 3aKoHbI. ['paHUIBI TPUMEHH-
MOCTH (Qu3ndeckux 3aKoHOB. [loHSATHE O QuU3MYecKOi KapTUHE MHUpa. 3HaYe-
Hue Gusuku npu ocBoenuu npogeccuit CII10.

1. Mexanuka

Kunemaruka. Mexannueckoe asmxkenue. [lepememenue. [1yte. CkOpoCTb.
PaBHOMEpHOE TPAMONMHENWHOE [BHKEHHE. YCKOpeHHeE. PaBHONepeMeHHOe
npsMoJnHeHoe aBumxeHue. CBoboaHoe majaeHue. J[BukeHue tena, OpoIIeH-
HOTO II0J] YIJIOM K TOpPU30HTY. PaBHOMEpHOE JBUIKEHUE 110 OKPYKHOCTH.

3akonbl Mexanuku Hbrorona. Ilepseiii 3akon Hetorona. Cuma. Macca.
Nmnynec. Bropon 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOW THMHAMU-
k. Tperuii 3akoH HproTOHA. 3aKOH BCEMUPHOTO TATOTEHUSA. | paBUTAalMOHHOE
noje. Cuna tsxectd. Bec. CiocoObl n3mepenust Mmaccobl Ten. Cuibl B MEXaHU-
Ke€.
3aKoHBI COXpaHeHNsI B MeXaHHMKe. 3aKOH COXPaHEHUs UMITyJibca. PeakTuB-
Hoe aBrkeHue. Pabora cuibl. PaboTa moTeHIManbHbIX cril. MOITHOCTE. DHEP-
rusi. Kunernueckas sneprus. [loteHuuanbHas 3Heprusi. 3aKOH COXpPaHEHUs
MEXaHU4YeCKOMN sHepruu. [IpyuMeHenre 3aKOHOB COXPaHEHMUS.

Jemoncmpayuu

3aBUCUMOCTh TPAEKTOPUHU OT BBIOOPA CUCTEMBI

orcueTa. Buabl MEXaHUYECKOTO ABUKEHUS.

3aBUCUMOCTb YCKOPEHHS TeJa OT €ro MacChl M CHJIbI, IEHCTBYIOIIEH

Ha Teno. CI0KeHUe CUl.

PaBeHCTBO U MPOTUBOIOIOKHOCTh HANIPABJIEHUS CHJI JEUCTBUS U IPOTH-

BOJACHCTBUSA. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAedopMaiuu.

Cuutbl Tpenusi. Hee-

COMOCTb. PeakTus-

HOE JBUKCHHE.

[lepexoq NOTEeHMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Jlabopamopnsie pabomut

HccnenoBanne NBUKEHNA TeJla MOJ AEMCTBUEM MOCTOSH-

HOWU cuJibl. I3yueHue 3aKk0Ha COXpaHEHUs UMITYJIbCA.

CoxpaHeHHe MEXaHWYECKOW HPHEPTHM IPU JBHXKEHUU TEJIA MOJ JACHCTBHEM
CHJI TSKECTU U YIPYTOCTH.

N3yuenne ocoOEHHOCTEM CHIIBI TPEHUS (CKOJIBKECHHUS).
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2. OCHOBBI MOJIEKYJISIPHON (PU3UKHU U TEPMOJUHAMUKH

OcCHOBBI MOJIEKYJSIPHO-KUHeTHYeCcKOoil Teopuu. UaeanbHbiil ra3. Oc-
HOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW Teopuu. Pazmepsl n Macca
MoJIeKyll U atoMoB. bpoyHoBckoe nsuxkenue. dudbdysus. Cunsl u sHeprus
MEXMOJIEKYJISIPHOTO B3auMojieicTBUsl. CTpoeHue ra3000pa3HbIX, KUIKUX U
TBepAbIX Tell. CKOPOCTH JBHXKEHHUSI MOJIEKYJ M UX uU3MepeHue. MpaeanbHbrit
ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KUHETHYECKON TEO-
puu razoB. Temmeparypa u ee u3MmepeHue. ['a3oBbie 3aKOHBI. AOCOIIOTHBIN
HyJb TEMIIEpAaTypbl. TepMOoAMHAMUYECKAs IIKala TEMIEpPaTypbl. Y paBHECHHUE
COCTOSIHUS HJICUTBHOTO ra3a. MoJsipHas ra30Basi OCTOSIHHASL.

OcHoBbl TepMOoAMHAMUKH. OCHOBHBIEC MTOHATHS U ONpeAeicHus1. BHyTpeH-
HSIsL DHEPTUSI CUCTEMBI. BHYTpeHHsIsl SHEprus ujeaibHoro raza. Pabora u ten-
noTa Kak (opMbl mepefayd SHEepruu. TermoeMKOCTh. YJIeNbHAsl TEIIOeM-
KOCTb. YpaBHEHHE TeIoBoro OayaHca. [lepBoe Hayano TepMOJWHAMMKHU.
Anuabatneiii nponiecce. [Ipunaiun nerictBus tertoBoi Mammabl. KIT/ Tero-
BOro asurareiist. Bropoe Hauano tepmoauuamuku. TepMoauHaMuyeckas 1iKa-
Ja temneparyp. XoJOoAWIbHbIE MalIHbI. TennoBble Apurarenu. OxpaHa mnpu-
pOABI.

CaoiicTBa mapoB. Mcnapenue u xoHAeHcauus. HacbllieHHBIN Map U €ro
cBoicTBa. AOCONIOTHAS M OTHOCHUTENIbHAS BIAXKHOCTh BO31yXa. Touyka poCHI.
Kunenue. 3aBucuMOCTh TemmepaTypbl KUNEHUsS OT JaBieHus. [leperpertsiii
I1ap U €ro MCIIOJb30BAHUE B TEXHUKE.

CBolicTBa KHMIAKOCTeH. XapaKTEPUCTUKA KUIKOTO COCTOSIHUS BEIIECTBA.
[ToBepXHOCTHBIN CHOW KUJIKOCTH. DHEPIUsi MOBEPXHOCTHOTO ClodA. SIBIeHUs
Ha IPaHULIE KUJIKOCTH C TBEPABIM TeI0M. KanuiuisspHbIe sIBICHUS.

CaoiicTBa TBepAbIX Tej. XapaKTepUCTUKA TBEPAOTO COCTOSIHUS BEIIECTBA.
VYupyrue cBoiicTBa TBEpABIX Te. 3aKoH ['yka. MexaHnueckue CBOMCTBa TBEp-
IObIX TeJl. TerioBoe paclIMpeHHe TBEPIBIX TENl U KUAKOcTe. IlnaBnenue u
KpUCTaJUIU3alus.

Hemoncmpayuu

JIBrKeHne OpOYHOBCKHUX 4a-

ctutl. Juddysus.

N3MeHeHne naBiaeHus ra3a ¢ U3MEHEHUEM TEMIIEPATYPbI PU MOCTOSTHHOM

o0bveMe. M3oTepmuueckuii 1 n300apHbIN MPOLECCHI.

W3meHeHue BHYTPEHHEH SHEPTUH TEJ TIPU COBEPIIICHUH paboThl. Momenu

TEIJIOBBIX JIBUTaTeCH.

Kurnienue BoJbI ITpy MOHUKEHHOM JaBJICHUH. [IcuXpoMeTp u rurpomerp.

SIBrIeHMsI TOBEPXHOCTHOTO HATSHKEHUsI M cMauuBaHus. Kpuctamibl, amopd-

HBIE BEIIECTBA, KUJKOKPHUCTAULIMYECKHUE TENA.

Jlabopamopnsie pabomut

N3Mepenue BIaXHOCTH BO3ayXa.
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N3mepenrie moBEpXHOCTHOTO HATSXKEHUS HKUIKOCTH.
N3yuenue nedopMaliiy pacTsKEHUs.
N3yyeHue TeminoBoro paciiupeHust TBEPIbIX TEN.

3. DNeKTpoAMHaAMUKA

JJIeKTpUYecKoe moje . DICKTPUUYECKUE 3apsAbl. 3AKOH COXPaHEHUs 3apsi-
na. 3akoH Kynona. Dnektpuueckoe mnosie. HanpsykeHHOCTh 31€KTPUUYECKOTO
noJisa. [Tpuniun cynepno3unuu nosieid. Pabota cui 3JeKTpoCcTaTuyecKkoro mo-
ns. [lorenman. Pa3HOCTh MOTEHIIMANOB. DKBUINOTEHIIUATIBHBIE TOBEPXHOCTH.
CBsi3b MEXy HAIPSHKEHHOCTBIO M PAa3HOCTHIO MOTEHIUAIOB IEKTPUYECKOrO
nons. JludnexkTpuku B 3nekTpudyeckoMm mnotie. [lomsgpusanus IU3IIEKTPUKOB.
[IpoBognuku B snekTpudeckoM Tmone. Konaencatopsl. CoeqWHEHHE KOH-
JI€HCATOPOB B OaTapero. DHeprus 3apsuKeHHOT0 KOHAEHCATOpa. DHEPIHsl HJIeK-
TPUYECKOTO MOJIS.

3aKOHBI MOCTOSTHHOI0 TOKA. Y CJIOBUS, HEOOXOAUMBIE Il BOSHUKHOBEHUS
U MOAJIEPKAHUSA DIEKTPUUIECKOTro Toka. Cuia TOKa M INIOTHOCTh TOKAa. 3aKOH
Oma s yuactka uenu 6e3 9/[C. 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBIIE-
HUsI OT MaTepuaia, JJIMHBl U IUIOIIAJNA IOIEPEYHOr0 CEYEHUS NPOBOJHUKA.
3aBUCUMOCTB 3JIEKTPUYECKOIO COIPOTHUBIICHHS NMPOBOJHUKOB OT TEMIIEpaTy-
PBL. DIEKTPOABMKYLIAsl CHJIA UCTOYHMKA TOKA. 3aKoH OMa JuIsl ITOJHOW LENH.
Coennnenne npoBOAHUKOB. COEIMHEHNE MCTOYHUKOB DJIEKTPUUYECKOU DHEP-
ruu B Oatapero. 3akoH Jxoyns—IJleHna. PaboTta 1 MOITHOCTB 3JIEKTPUYECKOTO
TOKa. TerioBoe IeCTBUE TOKA.

DJIEKTPUYECKUH TOK B Pa3/IMYHBIX cpeJax. DIEKTPUUECKUM TOK B METAJI-
nax. DNeKTPOHHbIN ra3. PaboTa BbIxoAa. DNEKTPUUECKUN TOK B SJIEKTPOIUTAX.
Onexktponus. 3akoHsl Papaned. [IpuMeHeHne 3JeKTpoIn3a B TEXHUKE. DJIEK-
TPUYECKUM TOK B ra3ax v Bakyyme. Mlonuzanus raza. Buabl ra3oBbeIX paspsaos.
[Tonarue o nnazme. CBOMCTBA U NMPUMEHEHHE DJIEKTPOHHBIX IYYKOB. OJIEK-
TPUYECKUH TOK B MONYNpoBoAHUKAX. CoOCTBEHHAs! MPOBOAUMOCTh MOJIYNPO-
BOAHUKOB. [10TynTpOBOTHUKOBBIE TPUOOPBHI.

MarnutHoe moJie. BekTop MHAYKIIMA MAarHUTHOTO TojsA. JleWcTtBue mar-
HUATHOTO TOJIS1 HAa NPSIMOJIMHENHBIN MPOBOJHUK C TOKOM. 3aKOoH Amriepa. B3a-
MMOJICHCTBUE TOKOB. MarHuTHb oTok. PaboTa mo mepemMenieHnio mpoBo/i-
HUKAa C TOKOM B MAarHUTHOM I10JI€. /[efiCTBHE MAarHUTHOTO MOJIS HA ABUKYILIHAM-
ca 3apsa. Cuna Jlopenna. OnpeneneHue yIeapHOTO 3apsiaa. Y CKOpUTENN 3a-
PSYKEHHBIX YaCTHLI.

JJIEKTPOMATHUTHASI HHAYKIMSA. DIIEKTPOMarHuTHas UHAyKuusA. BuxpeBoe
anekTpudeckoe nojie. CaMOMHAYKIHS. DHEPTUSl MATHUTHOTO TOJIS.

Hemoncmpauuu

B3aumopencTere 3apsykeHHbIX Tell. [IpOBOHUKH B DIIEKTPUYECKOM TIOJIE.

JA3IIeKTpUKY B 3JIEKTpUUECKOM 1oJie. KonaeHcaTopsl.

TennoBoe NENCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U pUMECHasi POBOAUMOCTH MOTYIPOBOAHUKOB. [Tomymnpo-

BOJHUKOBBIN JUO/I.

Tpanzuctop. OnbIT Dpcrena.
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B3aumoieiicTBuE MPOBOJHUKOB C TOKaMU. OTKIOHEHUE AIEKTPOHHOTO MyY-
Ka MarHUTHBIM TOJIEM. DJIEKTPOBUTATEIIb.

DAEKTPOU3MEPUTENbHBIC TPUOOPHI. DIEKTPOMArHUTHAS HHAYKIHS. OTBITHI
dapajes.

3aBucumoctsh J/]C caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U
WHIYKTUBHOCTHU MTPOBOJHUKA.

PaGota snexkrporeneparopa. Tpancpopmarop.

Jlabopamopnwie pabomut

N3yuenue 3akona Oma 1715 ydacTKa LeNH, TOCIeI0BaTEeIbHOr0 U napai-
JIEJTLHOTO COEIMHEHUS TPOBOIHUKOB.

N3yuenne 3akoHa OMa Jj1s1 TOJTHOM LIETH.

N3yuyeHue siBIEHUS 3EKTPOMArHUTHON MHAYKITUH.

Omnpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI NCTOYHUKA HAIIPSIAKE-
HUSL.

4. KonebaHus ¥ BOJIHBI

Mexannuyeckue kojedanusi. KonebarenbHoe nBrkeHue. ['apMoHHUecKHe
koJiebanusi. CBOOOIHbIE MeXaHUUeCcKue KoyieOanus. JInHeliHbie MEXaHUYeCKue
KoJiebaTenbHble cucTembl. [IpeBpalieHue 3HEpPru Npu KoJIeOATEIbHOM JBHU-
xeHuu. CBOOOIHBIE 3aTyXarolIe MeXaHW4YecKue KosieOaHus. BeIHYXIeHHbIE
MEXaHUYECKHEe KOJIeOaHusl.

Yupyrue BogHbl. llonepeunsle M NpOAOJBbHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE IUIOCKON Oerymed BoiHbl. MHTepdepennust BonH. [lons-
THE 0 TU(PaKIMK BOJIH. 3BYKOBBIE BOJHBI. YJITPAa3BYK U €ro MPUMEHEHUE.

DJIeKTPOMATHUTHBIE KoJiebaHuss. CBOOOIHbBIC DJIEKTPOMArHUTHBIE KOJie-
Oanusa. IlpeBpailieHre SHEPruM B KOJEOATEILHOM KOHTYpE. 3aTyXaroliue
AIIEKTPOMArHUTHBIE KoJieOaHus. ['eHepaTop He3aTyxaroluX 3JIeKTPOMArHUT-
HBIX KoJieOaHWU. BbIHYyXAeHHBIC 3JIeKTpuueckue Koiebanus. I[lepemeHHBIM
TOK. ['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COIPOTHUBIIEC-
HUS MEPEMEHHOr0 TOKa. 3aKOH OMa ISl SJIEKTPUYECKON LENU MEPEMEHHOTO
Toka. Pabota n MomHOCTh IepeMeHHoro Toka. ['eneparopsl Toka. Tpanchop-
Maropbl. Toku BbICOKOM 4vacToThl. [losydeHue, mepenaya u pacnpeaeicHue
3JIEKTPOIHEPTUU.

DJIeKTPOMATHUTHBIE BOJIHBI. JJEKTPOMAarHUTHOE MOJe KaK OCOObIA BUJ
MaTepuu. DJIEKTpOMarHuTHbIe BOJIHBI. Bubpartop I'epua. OTKpbITHIN KoJeOa-
TenbHBI KOHTYp. M300petenne paano A.C. [lomoBeiM. [lonsiTrie 0 paguocss-
3u. [[pruMeHeHne 31eKTPOMarHuTHBIX BOJIH.

Hemoncmpauuu

CB0OOIHBIE U BBIHYXICHHBIC MeXaHUYeCKHUe KojaeOanus. Pe3onaHc.

OO6pazoBaHue U pacpoCTpaHEHHUE YIIPYTUX BOJIH. YacToTa KonebaHuil u

BBICOTA TOHA 3BYKa. CBOOOIHBIE AJIEKTPOMArHuTHbIE Kojebanus. Ocuuio-

rpaMmMa nepeMeHHoro Toka. Kongencarop B nenu nepeMeHHOro TOKa.

Karyiika "HIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA. Pe30HaHC B mocieno-

BATEJIBHOM LIENY MEPEMEHHOr0 TOKa. M3iIydyeHue 1 npruem 3J1eKTPOMarHuT-

HBIX BOJIH. PaanocBs3s.
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Jlabopamopnwie padomut

W3ydeHnne 3aBUCUMOCTH MEepHOJia KOJIeOaHWd HUTSHOTO (WJIH TIPY>KUHHOTO)
MasiTHUKA OT JJIMHBI HUTHU (MM MacChI TPy3a).

NHayKTUBHBIE M €MKOCTHOE COITPOTHUBJICHUS B TICTIH IIEPEMEHHOTO TOKa
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5. Ontuka

Ipupona ceera. CKOpOCTh pacIpPOCTPAHEHUSI CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHust ceeta. [loaHoe otpaxenue. JInH3bl. ['a3 kak onTuyeckasl CH-
crema. OnTudeckue npuodopsl.

BouaHoBbIe cBoiicTBa cBeTa. UnTepdepenmus cera. KorepeHTHOCTH cBe-
TOBBIX Jiyueld. UuTepdepenius B TOHKHUX TuieHKax. [1o1ockl paBHOM TOJIIUHEIL.
Konsua HetoToHa. Mcnonb3oBanue nHTepdepeHIuy B Hayke U TexHuke. Ju-
¢pakius ceeta. Judpakuus Ha menu B mapauiedbHbIX TydaxX. Judpakiunon-
Has pemeTka. [lonsitue o ronorpaduu. [lonspuszanus nonepedrsix BoiH. [o-
nspu3anus ceeta. JBoliHoe sydenpenomienue. [lonspounsl. Jucnepeus cse-
ta. Buasl cnexktpoB. CrnekTpsl ucnmyckaHus. CHOEKTphl NOTJIOIMIEHH. YIIbTpa-
¢uoneroBoe u nHppakpacHoe uznydeHus. PenrreHoBckue nyuu. x npupona
Y CBOMCTBA.

Hemoncmpauuu

3aKOHBI OTPAKEHUS U IIPENOMIIEHUS cBeTa. [10JIHOE BHYTpEHHEE OTPAKEHHUE.

OnTuueckue mpuOOpsI.

WnTepdepennus ceera. Audpaxuus csera. [lonspuzanus ceera.

[lonyuyeHue ciekTpa ¢ IOMOLIBIO IPU3MBI.

[Tomy4yenue cexkTpa ¢ mOMONIbI0 AUPPaKIUOHHON pemeTkd. CeKTPOCKOI.

Jlabopamopnwie pabomul

N3yuyenune nzo0pa>keHus MpeaMeToB B TOHKOM JnH3e. M3yuenue unrepde-
peHIU U TUPPAKIIUU CBETA.

OmnpeneneHue JIMHBI BOJHBI CIIEKTPAIbHBIX JTUHUH.

6. OCHOBBI ClIEIIUATBLHON TEOPUH OTHOCUTEIIBHOCTH
NHBapuaHTHOCTh MOJyJIsl CKOPOCTH cBeTa B BakyyMme. [locTynarel DiHIITEH-
Ha. [IpocTpaHCcTBO M BpeMms CHENMATbHONM TEOPUU OTHOCUTENBHOCTH. CBS3b
MacCChl ¥ SHEPTUH CBOOOTHON YaCTHIIbI. DHEPTHS TTOKOSI.

7. DIeMeHThl KBaHTOBOU (PU3UKH

KBanToBasi onrtuka. TermoBoe usnmydeHue. PacrpeneneHue sHepruu B
criekTpe abcooTHO u€pHoro Tena. KBanTtoBas rumorte3a [lnmanka. DOTOHBI.
Buemnnii  porosnektpuueckuii >3¢gdexr. Buyrpennuit dotodapdexr. Tumsl
doTosnemenToB. JlaBnenue cBera. [loHsTHE O KOPIYCKYJISIPHO-BOJIHOBOM MPH-
poae cBera.

du3uka aroma. Pa3BuTue B3MIS0B HA CTPOCHHUE BEMIECTBA. 3aKOHOMEPHO-
CTHU B aTOMHBIX CIIEKTpax Bojaopoja. SnepHas moaens atoma. OnbITel J. Pe-
3epdopra. Mogaens atoma Bogopoaa no H.bopy. I'mnotesa ne bpoinsa. Coot-
HollleHue Heonpenenénnocten I'elizenOepra. KBaHTOBbIE reHEpaTOpHI.

Hemoncmpayuu

dotordpdexr.

JluneiiuaTbie CIIEKTPHI pa3IMUHbBIX BellecTB. M3nyuenue nazepa (KBaHTOBO-

ro reHeparopa). CueTYuK HOHU3ZUPYIOUIUX U3ITYyYEHUH.
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8. DBomronusa Beenennoit

Crtpoenue u passutne Becenennoit. Hama 3Be3qnas cucrema — ["ayiaktu-
ka. [Ipyrue ramaktuku. TéMHass marepust U TEMHAsl SHEPrus. beCKOHEYHOCTh
Bceenennoit. Ilonsatne o kocMomoruu. Pacumpsromasicss Beenennas. Monens
ropsiueit Beenennoil. CtpoeHne n npoucxoxieHue ["amakTuk.

JBosrouns 3Be3d. I'mmore3a mpoucxoxneHuss CoTHEYHOH CHCTEMBI .
Tepmosinepusiii cunte3. [IpoGnema TepMoOsaEepHON HHEPreTUKH. ODHEPTUs
Conuua u 38e31. DBotonus 3Be31. [Ipoucxoxaenne CoMHEYHOM CUCTEMBI.

Jemoncmpayuu

Conneunas cuctema (MOJICIIb).

dotorpaduu miaaHeT, cAeNaHHbIe ¢ KocMUUecKkux 30H10B. Kapra JIyHs! u

IUJIaHET.

Crpoenue u 3Bomonus Beenennoil.

[Tpumepnbie TeMbl pedepaToB (I0KIATOB),
WHIUBUTyJIbHBIX IPOCKTOB

* Anexkcannp I'puropbeBuy CToJI€TOB — PYCCKHUI PU3UK.

* Anekcannp CrenanoBuy IlonoB — pycckuil yueHslil, 1300peTaTesnb pajauo.

* AnbpTepHaTHBHAs YHEPreTUKA.

* AKyCTHYECKHE CBOMCTBA MOJYIIPOBOJHUKOB.

* Anzape Mapu Amnep — OCHOBOITOJIOKHHK AJIEKTPOAUHAMHUKHU.

* ACHHXPOHHBIN JABUTATEIIb.

* AcTtepounpl.

* ACTpOHOMHS HAIIUX THEW.

* AtomHas ¢usuka. M3oronsl. [lpuMeHeHne paguoakTUBHBIX H30TOIOB.

* beckoHTakTHBIE METObI KOHTPOJIA TEMIIEPATYPHI.

* bumnonspHsie TpaH3UCTOPBHI.

* bopuc CemenoBud AAkoOu — Gu3UK U U300peTaTEND.

* Benuuaiiimme oTKpbITUST QU3UKH.

* Buapl snekTpuueckux paspsaoB. DIEKTPUUECKUE pa3pslibl Ha CIIyxOe de-
JIOBEKa.

* Bnusaue nedexToB Ha puznyueckure CBOMCTBA KPUCTAILIIOB.

* BceneHHas u TemHas Marepusl.

» Tamuneo 'anmneit — oCHOBATENb TOYHOTO ECTECTBO3HAHMS.

* Tl'onorpadus u ee npuMeHEHHE.

» JIBuKeHue Terna NepeMEHHON MacCCHhI.

» Jludpaxius B HaIIeH KU3HU.

* JXunkue kpucTaIIbL.

 3axonsl Kupxroda mi1s s5ekTpuueckoi nemnu.

* 3aKOHBI COXPAHEHUS B MEXAHUKE.

* 3HavyeHue OTKpbITUH ["anuies.

* Urops BacunbeBnu KypuaTtoB — (u3uk, opraHuzarop aTOMHOW HayKd U
TEXHUKH.

* Hcaak HproToH — co3/aTenb KIacCuuecKor (hrU3uKH.
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Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHcTpyKIIMOHHAsI TPOYHOCTh MaTEPHUala U €€ CBI3b CO CTPYKTYPO.
KoHcTpykius u BUIbI 1a3€pOB.

Kpuonnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

JlazepHbI€ TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

Jleonapno na BuHun — y4eHblil 1 ©300peTaTeb.

MarauTHble U3MepeHus (MPUHLUIBI TOCTPOEHUSI MPUOOPOB, CIOCOOBI W3-
MEpEHUSI MArHUTHOTO MOTOKA, MArHUTHOM MHYKIIUN).

Maiixn ®apajieit — cozzaresb y9eHuUs 00 JICKTPOMAarHUTHOM II0JIE.
Makc [Inank.

Meton MEYEHBIX aTOMOB.

Metonbl HaOMIONEHUS U PErUCTPALlUU PATUOAKTUBHBIX M3IYYECHUH U 4Ya-
CTHII.

Mertonbl onpeiesieHus INIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIOIIEIUCT.

Mopenu atoma. OnsiT Pezepdopa.

MonekyIsIpHO-KMHETUYECKAs] TEOPUS UICAUTBHBIX Ta30B.

MonHust — ra3oBbIil pa3psa B IPUPOIHBIX YCIOBHSIX.

HanotexHonorus — MeXAUCHUIUIMHAPHAS 001acTh (yHIAMEHTAIBHOU W
MPUKIAHON HAYKU U TEXHUKH.

Huxona Tecna: xu3Hb U HEOObIYaiTHbIE OTKPBITHSL.

Huxkonai KonepHrk — co3maTens re IMOUeHTPUYECKON CUCTEMBI MUPA.
Hunbc bop — onun U3 co3nareneid COBpeMEHHON (U3UKH.
Hykneocunres Bo BeeneHHOM.

OObsicHeHue GOTOCUHTE3A C TOUKU 3pEHUs (PUUKH.

OnTuueckue sSBICHUS B IPUPOJIE.

OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIPOBOAUMOCTH.
[IepeMeHHBIN 2JIEKTPUYECKHAN TOK U €70 TPUMEHEHHUE.

[ImazmMa — 4eTBepTOE COCTOSIHUE BEILIECTBA.

[Tnanetsl COTHEYHON CUCTEMBI.

[TomynpOBOAHUKOBBIE TATYNKHA TEMIIEPATYPHL.

[IpumeHeHne KUIKUX KPUCTATUIOB B MPOMBIILICHHOCTH.

[IprumeHeHue s1epHBIX PEAKTOPOB.

[Tpupona dbeppomaraeTusma.

[Tpo6ieMBbl 5KOJIOTHH, CBA3AHHBIE C UCIIOJIb30BAaHUEM TEIIOBBIX MAIIUH.
[Tpon3BoaCTBO, IEpPEAAYA U UCTIOJIB30BAHUE DJICKTPOIHEPTUH.
[Tpoucxoxaenrie CoTHEYHON CUCTEMBI.

[Tbe309nekTpudeckuii 3PEeKT ero mpuMeHeHue.

Pa3BuTHe cpencTB CBS3U U Paauo.

PeakTuBHBIC NBUTATEIN U OCHOBBI pa0OTHI TEMJIOBOWM MAITUHBI.
PennkroBoe uziyueHue.

Pentrenosckue nyuun. Mcropust otkpsitus. [lpumenenue.

Poxxnenue u »BOJTIONMS 3BE3 /.

Ponp K.O.1{10IKOBCKOTO B pa3BUTHH KOCMOHABTHKHU.

CBeT — 3JIEeKTpOMarHuTHas BOJIHA.
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Cepreii ITaBnoBuu KoposaeB — KOHCTPYKTOp M OpraHu3aTop NpOU3BOJCTBA
PAKETHO-KOCMUYECKON TEXHUKHU.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBS3b.

CoBpemeHHas (pu3nyueckast KapTuHa MHpa.

CoBpeMeHHBIE CPEICTBA CBA3U.

ConHIle — MCTOYHHUK KU3HU Ha 3eMJIE.

Tpanchopmaropsl.

VYnbTpa3Byk (1oJydyeHue, CBONCTBA, IPUMEHEHHE).
YpaBisieMbI TEPMOSIIEPHBIA CHHTES.

YckopuTenu 3apspKeHHBIX YaCTHLIL

dusnka U My3bIKa.

duznyeckre CBOMCTBa aTMOC(EpHI.

DOTOIJIEMEHTBL.

dorordpdexr. [Ipumenenue siBiaeHus: hotodrdpdexra.

Xanc Kpuctnan Opcerell — OCHOBOIIOJIOKHUK 3JIEKTPOMAarHeTU3Ma.
YepHbI€ IBIPHI.

[IIxana 37€KTPOMArHATHBIX BOJIH.

DKOJI0ru4ecKue nmpooeMbl 1 BO3MOXKHBIE ITyTH UX PEILICHUS.
OnexkTpoHHAas NPOBOAUMOCTbh METAIIIOB. CBEPXIPOBOAUMOCTb.
OmMunuii XpuctuaHoBud JleHI — pyccKkuil pu3HK.
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6. TEMATUYECKOE IINTAHUPOBAHUE

Texandeckuit mpoduite TpodecCHoHATEHOTO 00pa30BaHMS

[Ipu peanuzarnuu coaepkaHus oO0IIe00pa3oBaTEeIbHON YUeOHON TUCIIH-
muHbl «Pusuka» B npenenax ocBoenus OITOIT CITO na 6a3e 0CHOBHOTO
oOmiero oOpa3oBaHHS C TIOJYYCHHEM CpEAHEro oO0Iero oOpa3oBaHUs
(ITTTKPC) makcumaiibHas yaeOHasi Harpy3ka 00y4Jaromuxcsl COCTaBIISIET:

* no npodeccusim CIIO texuuyeckoro npoduisi — 354 yacoB, U3 HUX
aynuTopHas (o0si3aTenibHas) Harpy3ka oOyd4aromuxcs, BKIto4as J1abo-
paTopHble paboThl, — 236 YacoB; BHEAyJUTOPHAs CaMOCTOSTEIIbHAs

paboTta oOyyvaromuxcs — 118 gacos;
TemaTnueckuii MJIaH

Buja yueOH0i1 paboThl

Koan4yecTBO 4acoB

AynurtopHble 3aHaTHA. CoepaxaHue 00y4eHust IIpodeccun CIIO
Texauyeckuit mpopuiIb

Baenenue 2
1. MexaHuka 47
1.1 [Kunemaruka 13
1.2 |lunamuka 14
1.3 [3akoHBI COXpaHEHHs B MEXaHHKE 16
1.4 (Craruka. 4
2. [MonekynspHas pusuka. TepmoaguHaMuKa. 36
2.1 |OCHOBBI MOJIEKYJISIPHO-KMHETUIECKON TEOPHH 8
2.2 (Temmneparypa. DHEprus TEMJIOBOTO JBHKEHUS MOJIEKYIL. 4
2.3 |YpaBHEHHE COCTOSHUS UCATBLHOTO raza. ['a3o0Bbie 3aKOHBI 8

B3anmHbIe TpeBpaleHns )KUIKOCTEN U ra3oB. TBepabie
2.4 mena. 6
2.5 |OCHOBBI TEPMOJUHAMUKHI 10
3. [DnexkTpoaMHaMuKa 64
3.1 DnekTpocraThka 14
3.2 [3aKOHBI HOCTOSIHHOI'O TOKa 16
3.3 [DnexTpudecKkuil TOK B cpeaax 8
3.4 MarauTHoe I10J1e 14
3.5 [DnexTpomarHuTHas MHAYKIUS 11
4. |KoneGaHus 1 BOJIHBI 28
4.1 Mexanudeckue KojeOaHus 6
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4.2 [DnexTpoMarHUTHBIE KOJICOAHUS 6
[Tpon3BoaCTBO, IEpeIavya U UCIIOIb30BaHUE AIEKTPOIHEP-

4.3 rum 2

4.4 MexaHu4ecKre BOJIHBI 4

4.5 [DneKTpoOMarHuTHbIE BOJHBI

5. Ontuka 22

5.1 [[pupona cBeta 10

5.2 |BomHOBBIE CBOICTBA CBETA 12

6. |OCHOBBI CrieIIUATBHON TEOPHH OTHOCUTEITHHOCTH 8

7. [DneMeHThl KBAaHTOBOW (DU3UKH 21

6.1 (CBeToBBIC KBAaHTHI 3

6.2 |ATomHas du3nKa 6

6.3 | ®u3nMka aTOMHOTO sJIpa 10

6.4 [DneMeHTapHbIC YACTHIIbI 2

8. |9Bomronmsa Bceenennoit 8

Hroro 236
BHeaynuTopHasi caMmocTosiTe/IbHAsI padoTa

[ToaroToBka yCTHBIX BBICTYIUICHUH 110 3aJJaHHBIM TEMaM, 3CCe,

JOKJIaJIOB, pedepaToB, MHAUBHIYAILHOTO MPOCKTA C UCTIOIB30-

BaHHEM MH(GOPMAIMOHHBIX TEXHOJOTHH U Jp. 118

HpOMe)KYTOIIHaSI aTrTeCTanus B (bopMe OK3aMCHa
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XAPAKTEPUCTHKA OCHOBHbBIX BUJIOB JEATEJIBHOCTH

OBYYAIOHINXCA

Conep:xkanue
00y4eHUs

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeIbHOCTH
o0yJaromuxcs

(Ha ypoBHe Y4eOHBbIX JeiiCTBHI)

BBenenue

YMeHHsI IOCTaHOBKH LIeJIEH AEATENbHOCTH, IIIIaHUPO-
BaHUs1 COOCTBEHHOM JEATENBHOCTH JUISl TOCTHKEHUS
IIOCTABJICHHBIX LIEJIEH, TPEABUACHUS BO3ZMOXKHBIX pe-
3yJbTaTOB 3THUX JACHCTBUI, OpraHU3alluHd CaMO-
KOHTPOJISL U OLICHKH IIOJIyYEHHBIX PE3YyJIbTATOB.
Pa3BuTHE CIOCOOHOCTH SICHO M TOYHO M3J1araTh CBOU
MBICJIU, JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHHS,
BOCIIPUHUMATh U aHAJIM3UPOBATH MHEHHS COOECEIHU-
KOB, IPU3HABAs IPABO APYIOro YEJIOBEKAa HA HHOE MHE-
Hue. [IponsBenenne nsmepeHus: GU3NUECKUX BEIIMYUH
1 OLICHKA TPAHMULIBI TIOTPEIIHOCTEN N3MEPEHHM.
[ [pencraBieHne rpaHULBI TOTPEIIHOCTEN N3MEPEHNN
[pU MIOCTPOECHUU IPAPHUKOB.
YMeHue BpICKa3bIBaTh FMIOTE3bI 17151 OOBSICHEHUS
Ha0JII0Ja€MBbIX SIBJICHUM.
Y MeHue npennaratb MOJENH SIBJICHUM.
VYka3zaHue rpaHull IPUMEHUMOCTH (PU3MUECKUX 3aKO-
HOB.
[35105)k€HME OCHOBHBIX MOJIOKEHUN COBPEMEHHOU
HAay4YHOW KapTUHBI MUpA.
[IpuBeneHue npuMepoB BIUSHUS OTKPHITHI B (PU3HKE
Ha MPOTpecC B TEXHUKE U TEXHOJIOTUHN IMPOU3BOJICTBA.
lcnonb3oBanue MaTepHeTa s moncka MHGOpMALMH

1. MexaHuka

Kunemartnka

[IpeacraBneHre MEXaHUYECKOIO JBUYKEHUS Tea
YPaBHEHUSIMHU 3aBUCUMOCTH KOOPAUHAT U MPOEKLIUEH
CKOPOCTH OT BPEMEHH.

[IpeacraBneHre MEXaHUYECKOIO JBUKEHUS TeJa rpa-
($uKaMu 3aBUCUMOCTH KOOPJAUHAT U MPOEKIUEH CKO-
POCTH OT BPEMEHMU.

Onpenenenne KOOPAUHAT TPOUIEHHOTO MyTH, CKOPO-
CTH M YCKOPEHUS Teja 1Mo rpadukaM 3aBUCUMOCTH KO-
OpAUHAT U MPOEKIMIA CKOPOCTH OT BpeMeHu. Onpee-
JIEHUE KOOPJMHAT MPOUJEHHOTO MyTH, CKOPOCTH U
YCKOPEHHUS TeJla [0 YPaBHEHUSIM 3aBUCUMOCTH KOOP-
JIMHAT U IPOEKINI CKOPOCTH OT BPEMEHHU.
IIpoBeneHre CPaBHUTEIBHOIO aHAJIN3a PABHOMEPHOTO
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Y PAaBHONIEPEMEHHOTO IBUKCHUMU.

VYKa3aHue UCIIOIb30BaHUS MTOCTYIIATEIBLHOIO U Bpalla-
TEJILHOTO ABM)KECHHU B TEXHUKE.

[IpuoOpeTeHue onbiTa paboOThl B TPYIIIE C BHITIOTHE-
HHUEM Pa3JIMYHBIX COLIMAIBHBIX POJICH.

Pa3paboTka BO3MOYXHOM CUCTEMBI ICHCTBUIM M KOH-
CTPYKIIMH JJIs1 SKCIIEPUMEHTAIBHOTO ONPEICIICHUS KU-
HEMAaTHYCCKHUX BEJIMYUMH.

[IpencraBienre nHGOPMALIUK O BUIAaX JBUKCHUS B
BU€E TAOJIULIBI.

3aKOHbI MEXAaHUKH
Hrrotona

OOBbsiCHEHUE IEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB,
MOATBEPKAAIOMINX 3aKOH MHepuun. M3mepeHnue mac-
cbl Tena. M3MepeHue cuiibl B3auMOICHCTBUS TEIL.
Brruncienue 3HaueHust CUII [0 U3BECTHBIM 3HAYEHUSIM
MAacCC B3aUMOJICHCTBYIOIINX TEJI U UX YCKOPEHUM. BbI-
YUCJICHUE 3HAYEHUS] YCKOPEHHUH TEJl 110 U3BECTHBIM
3HAYEHUSIM JIEUCTBYIOIIUX CUJI U Macc Ten. CpaBHe-
HUE CUJIBI IEMCTBUSA U NPOTUBOACUCTBUA. [IpumMene-
HHE 3aKOHA BCEMUPHOTO TATOTEHUS MPU pACUYETaX CHJI
Y YCKOPEHNH B3aUMOJECUCTBYIOINX Ted. CpaBHEHHUE
YCKOpEHHUsI CBOOOTHOTO MaieHus Ha raHerax CoJi-
HEYHOU cucTeMbl. BoijieneHue B TEKCTE yueOHUKaA OC-
HOBHBIX KaTeropuii HAay4HOW MH(pOpMaIUu.

3aKOHBI COXpaHEHUS
B MEXAHHKE

[ [puMeHEeHnE 3aKOHA COXPAHEHUS UMITYJIbCA ISl BbI-
UMCJICHNS] U3MEHEHUN CKOPOCTEN TEJI IIPU UX B3aUMO-
NEUCTBUSX.

N3mepenne paboThl CHIT 1 U3BMEHEHUE KHHETUYECKOMN
JHEPIrUH Tena.

Brruncienne paboThl CHIT U U3MEHEHUS! KHHETHYECKOM
JHEpPIrUH Tena.

Brruncnenrne noTeHIUAIbHOM SHEPTUHU TEIl B TpaBUTA-
IUOHHOM TIOJIE.

Onpenenenne NOTEHIMAIBHON YHEPTUU YIIPYTO Jie-
dhopMUPOBAHHOTOTEJIA 110 U3BECTHOMU JepopManviu u
XKECTKOCTH Tea.

IIprumeHeHune 3aK0Ha COXpPAaHEHHSI MEXaHUYECKON
SHEPIUU NPU paCyYETax PE3yJbTaTOB B3aUMOAECHCTBUN
TE€JI TPABUTALIMOHHBIMU CUJIAMU U CUJIAMU YIIPYTOCTH.
Yka3zaHne rpaHull MPUMEHUMOCTH 3aKOHOB MEXaHUKH.
VYkazanve y4eOHbIX TUCITUTUINH, PU U3YYCHUH KOTO-

PBIX UCIIOJIB3YKOTCS 3aKOHBI COXPAHCHUS

2. OCHOBBI MOJIEKYJIIPHOI (PU3MKHM U TEPMOJUHAMUKH

OCHOBBI MOJIEKY- | BrinonHeHne 3KCEpuMEHTOB, CITyKaluX JJIs
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JSAPHOMN
KHUHETHYECKOH TEO-
pun
W neanbHblil Ta3

000CHOBaHUSI MOJIEKYJISIPHO-KUHETHYECKOM Teopun
(MKT). Pemienue 3a1a4y ¢ npuMEeHEHHEM OCHOBHOT'O
YPaBHEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Tra-
30B.

OnpeneneHre napaMeTpoB BEIIECTBA B ra3000pas-
HOM COCTOSIHUM Ha OCHOBaHWM YpaBHEHUS COCTOS-
HUA UIeTbHOTO raza. OnpeneneHue napaMeTpoB
BEIIECTBA B ra3000pa3HOM COCTOSIHUU

U MPOUCXOISIIUX MPOIECCOB MO rpadukam 3a-
sucumoctu p (T), V (T), p (V).

DKCIEepUMEHTAIbHOE UCCIEA0BAHNE 3aBUCUMOCTH P
(T), V (1), p (V). IlpencraBnenue B Bujie rpadukoB
HU30XOPHOT0, U300apHOTO U U30TEPMHYECKOTO IPO-
IICCCOB.

Brrunciienue cpeHer KHHETUYECKOW SHEPTUU TETI-
JIOBOTO JIBMKEHUS MOJIEKYJ IO U3BECTHOM TEMIIEpa-
Typ€e BEIIECTBA.

Bricka3zbiBanue rumnores it 00bsicHEHHs HaOIr01a-
€MBIX SBJICHUN. YKa3aHUE IPaHUL] IPUMEHUMOCTH
MOJIEJIN «MIeaIbHBIN ra3» u 3akoHoB MKT

OCHOBBI TEpMOJMHA-
MUKH

N3mepeHue KoJinuecTBa TEIIOTHI B MPOIECCax TEIIo-
nepenayu. Pacuer koauyecTBa TEMIOThHI, HEOOXOAUMO-
ro JIJIsl OCYIIECTBJICHUS 3aJJaHHOTO MPOoIlecca ¢ TeIIo-
nepenayeil. Pacuer n3mMeHeHNs1 BHYTPEHHENW dSHEPTUU
TeJ, paboThI U IEPEAaHHOTO KOJIMYECTBA TETIOTHI C
MCIIOJIb30BaHUEM MEPBOTO 3aKOHA TEPMOJIUHAMUKH.
Pacuet paboThl, COBEPILIEHHOM ra3oM, 1o rpaduky 3a-
Bucumoctu p (V).

Brrancnenne paboThl ra3a, COBEPIICHHON MPHU U3Me-
HEHHUH COCTOSIHUS MO 3aMKHYTOMY LIUKITy. Beraucie-
nue KII/ mpu coBepmieHnu razoM padoThI B MPpoOIIeC-
Cax U3MEHEHUS COCTOSHUS 110 3aMKHYTOMY LIMKITY.
OObsiCHEHUE PUHIIUIIOB JIEWCTBUS TETJIOBBIX MAIIIVH.
JemoHcTpanust poiau GU3UKU B CO3JJaHUU U COBEP-
IICHCTBOBAHWH TEIUIOBBIX JBUTATEIICH.

N3noxkeHne CyT 3KOJIOTHYECKHUX MPpooIieM, 00yCIIOB-
JICHHBIX pa0OTOM TEIJIOBBIX JIBUTATEJICH U MPEIIOXKE-
HUE MMyTH UX PEIIeHUs. Y Ka3aHue TPaHUIl MPUMEHH-
MOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHHE BECTU JIUaA-
JIOT, BBICIYIIIMBATh MHEHUE ONIMIOHEHTA, y4acTBOBATh B
JIUCKYCCHUU, OTKPBITO BBIPAXaTh U OTCTaUBaTh CBOIO
TOYKY 3pEHHSI.

VYkazanve ydeOHbIX TUCITUTUINH, PU U3YYCHUH KOTO-
PBIX UCTIOJIB3YIOT YueOHbIN MaTepran « OCHOBBI TEP-
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MOAHUHAMKM»

CaolicTBa Mapos,
KUIKOCTEH, TBEPIBIX
TeN.

M3mepenne BIaKHOCTH BO3AyXa.
Pacuet konuuecTBa TEIIOTHI, HEOOXOAUMOTIO AJIs
OCYLIECTBJICHUS NPOLecca Iepexoa BEeCTBa U3 O1-
HOT'O arperaTHOro COCTOSIHUS B APYTO€.
DKCIEPUMEHTAIIBHOE UCCIIEOBAHNE TEIIOBBIX
CBOMCTB BellecTsa. [IpuBeneHne npuMepoB Karmii-
JSIPHBIX SIBJIEHUM B OBITY, IPUPOJIE, TEXHHKE.
HccenenoBanne MEXaHUYECKUX CBOMCTB TBEPIBIX TEI.
[Tpumenenue pr3NUECKUX MOHATUHN U 3aKOHOB B
yuyeOHOM Matepuaie npoecCHOHAIBHOTO XapaKTepa.
Hcnons3oBanue MuTepHeTa ams norcka nadopmanuu
0 pa3paboTKax U NMPUMEHEHHSIX COBPEMEHHBIX TBEP-
JIBIX 1 aMOP(HBIX MAaTEPHUATIOB

DJIEKTpOCTaTUKA

Brluncnenne cuil B3aUMOIEUCTBUSA TOYEYHBIX 3JIEK-
TPUYECKUX 3apSI0B.

BriunciieHre Hanpsi>KEHHOCTHU AIEKTPUYECKOTO TOJIS
OJIHOTO Y HECKOJIbKUX TOUYEUYHBIX JIEKTPUUECKUX 3a-
PSIOB.

DIJIEKTPOJMHAMUKA

Brruncnenne noteHnnana 3JIeKTPUIECKOro OIS Of1-
HOT'O ¥ HECKOJIbKMX TOUYEUHBIX JJICKTPUUECKUX 3apsi-
JoB. M3mepeHne pa3HOCTH NOTEHIIMATIOB.
N3mepeHune sHEPTUHU AIICKTPUIYECKOTO OIS 3aPsKEH-
HOT'O KOHJIEHCATOopA.

Brruuciienue sHeprum 3J€KTPUUECKOTO MOJIS 3apsi-
’KEHHOT'O KOHJIEHCATOopa.

Pa3paboTtka miaHa 1 BO3MOKHOM CXeMbI ICHCTBUN
AKCIIEPUMEHTAIBLHOTO OINPEICIIEHUS SIICKTPOEMKOCTH
KOHJEHCATOPA U IUICKTPUUYECKON MPOHUIIAEMOCTH
BEIIICCTBA.

[IpoBeneHre CpaBHUTENBHOIO aHAIM3a TPABUTAIIMOH-
HOT'O M DJIEKTPOCTATUYECKOTO MOJICH

IloCcTOAHHBINA TOK

N3MepeHne MOIIHOCTH 3JIEKTprUUYecKoro Toka. M3me-
penne DJIC 1 BHYTPEHHETO CONMPOTUBJICHUS] UCTOYHHU-
Ka TOKa.

BrinonHeHnne pacyeToB CHIIbl TOKA M HANPSIKEHUN Ha
ydacTKax AJIeKTpuueckux rernei. O0bsicHeHuE Ha
puMepe NEKTPUUECKON 1IENU ¢ ABYMSI UCTOUYHUKAMHU
toka (2/1C), B KakoM ciiydae UCTOUYHHK BJIEKTpUYE-
CKOM dHepruu paboTaeT B peKUME reHepaTopa, a B Ka-
KOM — B pEXHUME NOTPEOUTENS.

OrnpeneneHre TeMnepaTypbl HUTH HakanuBaHus. W3-
MEpEHHUE IEKTPUUECKOTO 3apsifa dJICKTPOHA.

CHsiTHE BOJBTAMIIEPHONM XapaKTEePUCTUKU TUOA.
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[IpoBeaeHNE CPaBHUTEIBHOIO aHAIN3a MTOJYIIPOBO/I-
HUKOBBIX THOJIOB U TPHUOJOB.

OObsacHEeHHE TPUPOIBI ATEKTPUUECKOTO TOKA B METaJ-
Jax, 3JIEKTPOJIUTAX, ra3ax, BAKYyMe U MOJYPOBOIHH-
kax. [IpuMeHneHue anekTposn3a B TexHuke. IIposene-
HUE€ CPABHUTEJIBHOTO aHAJIN3a HECAMOCTOSATEIBHOTO U
CaMOCTOSITEIILHOTO ra30BbIX pa3psaos. Mcnonb3oBa-
Hue MuTepHeTa 1715 morcka nHGOpMAIUH O MepCreK-
THUBaX Pa3BUTHS MOJYIPOBOJHUKOBOW TEXHUKHU.

Y cTaHOBKA NPUYMHHO-CIIEJCTBEHHBIX CBSI3EH.

MarsuTHbIC SIBJICHUS

N3mMepenre nHAYKIMY MarHUTHOTO MOJisd. Berauciie-
HHE CUJI, ICMCTBYIOIINX HA MPOBOAHUK C TOKOM B Mar-
HUTHOM TIOJIE.

Brruncienne cuil, 1eHCTBYIONIUX Ha DIEKTPUYECKUI
3apsi, ABWKYIIUICA B MATHUTHOM IIOJIE.
HccnenoBanue sIBICHUN 3JIEKTPOMAarHUTHOM MHYK-
U1, CAMOUHIYKLIHH.

Brruncnenue 3HEPruM MarHUTHOTO TOJISL.
OObsicHEHUE PUHIIUIA IEUCTBUS DJICKTPOABUTATEIS.
OObsicHEeHUE PUHIINIIA IEHCTBUSI TeHEepaTopa AJIeK-
TPUYECKOTO TOKA U DIIEKTPOU3MEPUTEIBHBIX TPUOO-
poB. OOBACHEHHE IPUHIUIIA AEHCTBUSA Macc-
cnektporpada, ycKopuTenen 3apsyKeHHbIX YaCTHUL.
OOBsICHEHUE POJIM MarHUTHOTO MOJISI 3€MJIM B KU3HU
pacTeHUM, )KUBOTHBIX, YEJTOBEKA.

[IpuBeneHne NpuMEPOB MPAKTUUECKOTO MPUMEHEHUS
M3YUYEHHBIX SIBJICHUI, 3aKOHOB, MPUOOPOB, YCTPONCTB.
[IpoBeneHne CpaBHUTEIBLHOTIO aHAJIN3a CBOMCTB DJICK-
TPOCTATUYECKOTO, MATHUTHOI'O U BUXPEBOT'O 3JIEKTPU-
YECKUX ITOJIEH.

OObsicHEeHUE Ha MPUMEpPE MAarHUTHBIX SIBJICHUH, TIOYe-
My (U3HUKY MOXXHO pacCMaTpUBATh KaK METaIUCITU-
TJTMHY .

4. Koj1e0aHUA U BOJIHBI

MexaHnnueckue
KOJIcOaHUs

HccnenoBanue 3aBUCUMOCTH NIEpHO/Ia KoieOaHuii Ma-
TEMaTUYECKOTO

MAasITHUKA OT €r0 JJIMHBI, MaCChl U AMIUTATYbI KOJIE-
OaHMiA.

HccnenoBanrie 3aBUCUMOCTH NIEPHOJIa KOIeOaHU rpy-
3a Ha MPYKUHE OT €T0 MACCHI U KECTKOCTU MPYKUHBI.
Brruncnenne neproaa KojaebaHuii MaTeMaTHIeCKOTO
MAasITHUKA 10 U3BECTHOMY 3HAYEHUIO €T0 JIJIMHBI. BbI-
YHUCJICHHUE TTepro/Ia KoJieOaHu Tpy3a Ha TPYKUHE TI0
V3BECTHBIM 3HAYCHUSIM €TI0 MACChI U KECTKOCTH IIPY-
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KUHBI.
BripaboTka HaBBIKOB BOCIIPUHHUMATh, AHAJTU3UPOBATD,
nepepadbaTbIBaTh U MPEABABIATH HHGOPMAIIUIO B CO-
OTBETCTBHH C TIOCTABICHHBIMU 33/1a4aMH.
[IpuBeneHne npuMepoB aBTOKOJIEOATEIHHBIX MEXaHU-
yeckux cucreM. [IpoBenenue kinaccupukanum koaebda-
HUH.

Yrupyrue BOJIHBI

W3mMepeHne NrHbI 3ByKOBOM BOJIHBI IO pe3yJIbTaTaM
HaOr01eHn i nHTep(EPEHIIUHN 3BYKOBBIX BOJIH.
Habmonenue u 00bsacHeHUE SBICHUN HHTEPPEPEHIINU
U Tu(pakiuy MEXaHUYECKUX BOJIH.

[IpencraBienne obmacTeit mpuMEHEHHs yIbTPa3ByKa U
NEPCTIEKTUBBI €r0 UCTIOIB30BaHUS B PA3IMYHBIX 00J1a-
CTSIX HAyKH, TEXHUKH, B MEIUIINHE.

N3n0xeHne CyTH 3KOIOrHYecKuX npo0sem, CBs3aH-
HBIX C BO3/IECTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M Ye-
JIOBEKa

DIeKTPOMArHUTHBIC
KOJICOaHUs

Hab6nrogenue ocuniorpaMm rapMOHMYECKUX KoJie0a-
HUM CUJIbI TOKA B LIETIN.

N3mepenue 35eKTpoeMKOCTH KoHAeHcaTopa. M3mepe-
HHUE UHIYKTUBHOCTDH KaTYIIKH.

HccnenoBanue sIBIEHUA SJICKTPUUECKOTO PE30HAHCA B
MOCIIETIOBATEILHOMU LIETIH.

[IpoBeneHre aHAIOTUN MEXKIY (PU3NYECKUMHU BEJIHYHU-
HAMU, XapaKTEPU3YIOIIUMHU MEXAHUYECKYIO U DJICK-
TPOMArHUTHYIO KOJIEOATEIIbHbIE CUCTEMBI.

Pacuet 3HaueHM1 CUIIBI TOKA W HAIPSHKEHUS Ha dJie-
MEHTaXx LEMHU NEPEMEHHOTO TOKA.

HccnenoBanue npuHIUIa aeicTBUS TpaHCchopMaTopa.
HccnenoBanue npuHOMIA I€MCTBUS TEHEpATOPA IIepe-
MEHHOTO TOKa.

Hcnonp3zoBanne MuTepHeTa niis moucka nHdopmauu
0 COBPEMEHHBIX CII0Cc00ax Mmepenayu AEKTPOIHEPTUN

DJIEKTPOMArHUTHBIE
BOJIHBI

OcymiecTBieHue paguonepeaayu u paauornpuema. Mc-
CJieZIOBaHUE CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIO-
MOIIIBI0 MOOMJIBHOTO TesiedoHa.

Pa3BuTHE IIEHHOCTHOT'O OTHOIIEHHUS K N3y4aeMbIM Ha
ypokax (U3uKH 00bEKTaM U OCBAaMBAEMbIM BHUIaM JICsi-
TelbHOCTU. OOBICHEHUE TPUHIUITUATBHOTO Pa3Inyus
MPUPOJIBl YIPYTUX U JIEKTPOMArHUTHBIX BOJIH. M3110-
YKEHUE CYTH SKOJIOTUYECKHUX MPOOJIEM, CBA3AHHBIX C
AIIEKTPOMATrHUTHBIMH KOJICOAHUSIMU U BOJTHAMU.
OOBsiCHEHUE POJIH JIEKTPOMArHUTHBIX BOJIH B COBpE-
MEHHBIX UCCIIeIoBaHuAX BceenHomn
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5. OnTuka

[Ipupona cBera

[IpuMeHEHNE HA MTPAKTHKE 3aKOHOB OTPAKEHUS U Mpe-
JIOMJIEHUS CBETA MPU PEUICHUH 3a/a4.

Ornpenenenue CreKTpaIbHBIX TPAaHUL YyBCTBUTEIIBHO-
CTH YEJIOBEYECKOIO IiIa3a.

YMeHue cTpouTh n300paKeHust MpeIMETOB, JaBaeMbIe
JIMH3aMH.

Pacuer paccTosHUS OT JIMH3BI 10 U300paXKEHUS NPE/I-
MeTa.

Pacuer onTryeckon CHIIbI JIUH3BI.

N3mepenne poKyCHOTO pacCTOSIHHS JIMH3HI.
HcnpiTanne moaeneil MUKPOCKONA U TEIIECKOIA

Bonnossie cBoiictBa | Habmroienue siBeHrs nHTephEepeHIIuU JIeKTpoMar-

CBCTa

HUTHBIX BOJIH.
HabGmronenue siBneHust Audpakiivy 31eKTPOMArHUT-
HBIX BOJIH.

HabGmronenue siBjeHUs MOJIIpU3AIUK SJIEKTPOMArHUT-
HBIX BOJIH.

N3mepeHne JuHbI CBETOBOW BOJIHBI IO PE3YJIbTaTaM
HaOJII0/ICHUS

aBieHus1 uutepdepeniuu. Habmronenue siBiaeHust 1u-
dbpakiuu cBeta. Habntogenue saBieHus noiaspusauu
u nucnepcuu cBeta. [lonck paznuuuii U CX0ICTBA
MEXy AUGPAKIIMOHHBIM U TUCTIEPCUOHHBIM
CIIEKTpaMH.

[IpuBeneHne NpuMepoB MOSBICHUS B IPUPOJIE U HUC-
MOJIb30BAHUS B TEXHUKE SBJIICHUIM UHTEP(hEPEHINH,
nudpakiuy, MoJsipu3aIiuy 1 aucnepeuu ceera. [epe-
YUCJIEHUE METOJI0B MTO3HAHUS, KOTOPBIE HCII0JIb30BAHbI
MIPU U3YUYEHHUH YKA3aHHBIX SIBICHUI

6. OcHOBBI CHICLIMAJIbHON TEOPUHM OTHOCHTEILHOCTH

OCHOBEHI CITEIAATb-

OOBsicHEHNE 3HAUUMOCTH OmbiTa MaiikenscoHna- Mop-

HOI Teopuu OTHOCH- | . DopmynupoBanue noctyiatoB. OObsicHEeHUE (-

TCJIBHOCTH

dekTa 3ameieHus BpeMeHU. Pacuer sHeprum nokos,
UMITYJIbCA, SHEPTHH CBOOOAHON YacTUIlbl. BoipaboTka
HABBIKOB BOCIIPUHUMATh, aHAIU3UPOBATh, epepada-
THIBaTh U MPEIBABIATH HHPOPMAIUIO B COOTBETCTBUU
C MOCTaBJICHHBIMU 33J1a4aMH.

/. JJjieMeHTbl KBAHTOBOH (PM3UKH

KBanToBas ontuka

Hab6mronats dotosnexrpuaeckuit 3¢phext. OOBICHITH
3akoHbI CTOJIETOBA M JIaBJICHHE CBETAa HA OCHOBE KBaH-
TOBBIX IIPEJICTABIEHUN. Pacuer MakCUMalIbHOM KUHE-
TUYECKOM PHEPTUU JIEKTPOHOB MPHU (POTOIIEKTpUYE-
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ckoM s dexTe.

Omnpenenenre paboThl BBIX0/Ia 3JIEKTPOHA MO rpaduky
3aBUCUMOCTH MaKCUMaJIbHOW KHHETUYECKOU SHEPTUU
(GOTORIEKTPOHOB OT YAaCTOTHI cBeTa. M3Mepenue pado-
ThI BBIXO/1a DJICKTPOHA.

[lepeuriciienue MpuOOPOB YCTAHOBKH, B KOTOPBIX
MIpUMEHsIETCs 0e3MHEPIIMOHHOCTh (poTorddekTa.
OObsicHEHUE KOPITYCKYJISIPHO-BOJIHOBOTO JTyaln3Ma
CBOMCTB ()OTOHOB.

OObsicCHEHUE POJIM KBAHTOBOM ONTUKHU B Pa3BUTUU CO-
BPEMEHHON (PU3HKHU

dusuka atoma

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Pacder 4acTOThI ¥ AJIMHBI BOJHBI UCITyCKAEMOT'O CBETA
IIPU IIEPEXO0JI€ aTOMa BOAOPOJA U3 OJJTHOTO CTALIMOHAD-
HOT'O COCTOSIHUSI B APYTOE.

Brruncnienne 1nvHbl BOIHBI 1€ Bpoidsia yacTulilbl ¢ U3-
BECTHBIM 3HAYECHHUEM UMITYJIbCA.

OObsicHEHUE TIPOUCXOXKIEHUS TMHEHYATOrO CIIEKTpa
aToMa BOJOpPOJa U Pa3Inyusl JUHEUUAThIX CIIEKTPOB
Pa3JIMYHBIX Ta30B.

HccnenoBanue JIMHENYATOrO CIEKTPA.

HccnenoBanue npuHIUIa padoThl JIOMUHECIIEHTHOM
JIAMITBI.

HaOnronenue u o0bICHEHUE IPUHIIUIIA IEUCTBUS Ja-
3epa. [IpuBeeHne MpUMEpPOB UCTIOIB30BAHUS Jla3epa B
COBPEMEHHOW Hayke U TexHuke. Mcnonb3oBanue MH-
TepHeTa JIJIsl Moucka HHGOpMaIUK O TIEPCIIeKTUBAaX
MIPUMEHEHUS J1a3epa

dusumka aToOMHOTO
sapa

Hab6mronenue Tpekos anbda-yactuil B kamepe Buib-
coHa. PeructpupoBanue sIe€pHbIX U3IyUYCHUH C IIOMO-
mIbt0 cueTyrka [ eirepa.

[IpencraBnenne o xapakrepe 4YeThIPpEX TUTIOB DyH/Ia-
MEHTaJIbHBIX B3aMMOJECHUCTBUN 3JIEMEHTAPHBIX YACTHI]
B BHUJIE TAOJIMIIBI.

Pacuet sHepruu CBA3M aTOMHBIX SEDP.

Onpenenenue 3apsjaa 1 MacCOBOTO YUCIIa AaTOMHOTO
A/1pa, BOBHUKAIOIIETO B PE3YJIbTATE PAIMOAKTUBHOIO
pacnaja.

Brrurcnenue sHepruu, 0CBOOOXKIarOIIEH s pU pa-
JIMOAKTUBHOM pacnae.

OrnpeneneHue NpoayKTOB SIAEPHOMN pEAKIIUH.
Brrancnenne sHepruy, 0CBOOOKIAIOIIEHCS TIPH sIep-
HBIX PEAKIHUIX.

IToHMMaHne TPEenMyIIECTB U HEJOCTATKOB UCIOJIb30-
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BAHUS ATOMHOUW SHEPTUU U MOHU3UPYIOLINX U3JTyYe-
HHUW B IPOMBIIIJICHHOCTH, MEIMIHE.

N3noxeHne CyTr SKOJIOTrMYeCKUX Npo0IieM, CBSI3aH-
HBIX ¢ OMOJIOTUYECKHUM JIEUCTBUEM PAIMOAKTUBHBIX
W3JIyYEHU M.

[IpoBenenue knaccupuKaAIMK JIEMEHTAPHBIX YaCTHII
1o uX (U3MYECKUM XapaKTepUCTUKaM (Macce, 3apsay,
BPEMEHU KU3HU, CIIUHY U T.1.).

[ToHrMMaHue NEHHOCTEW HAYYHOTO [TO3HAHUS MUPA HE
BOOOIIIE JJI1 Y€JI0BEUECTBAa B 1IEJIOM, a JIJIsl KaKI0TO
00y4aroIerocs JMYHO, IEHHOCTEN OBJIAJICHHS METO-
JIOM HAy4YHOTO MO3HAHUS ISl JOCTUKECHUS

ycrexa B T000OM BHJIE TPAKTUICCKOMN TESITETEHOCTH

8. 9BOJIIOIMSI BCEJIEHHOHN

Ctpoenue u
pa3BUTHE
Bcenennoi

Hab6mronenue 3a 3se3namu, JIyHO U 1y1aHeTaMu B Te-
JIECKOII.

Habrofgenue CoTHEYHBIX MSATEH C MTOMOIIBIO TEIECKO-
1a ¥ COJTHEYHOTO JKpaHa.

IMcnonb3oBanue MHTEpHETA /U1l TOMCKA M300paKeHU N
KOCMHUYECKUX O0OBEKTOB U MH(MOpMAIUU 00 UX 0COOCH-
HOCTSIX

O06CyX1eHrEe BO3MOXKHBIX CIIEHapUEB 3BoIONUK Bee-
iieHHou. Mcnons3oBanne MHTEpHETA 17151 IOUCKA CO-
BpEMEHHON HH(pOpMaLIUK O pa3BUTUU BeeneHHo.
Ornenka nH(GOpMAIMK C TTO3ULIUU €€ CBOMCTB:
[TOCTOBEPHOCTH, O0BEKTUBHOCTH, TTOJIHOTHI, aKTYaJIbHO-
CTH U T.1.

DBOIIOIUA 3BE3/I.
I'unoresa
MIPOUCXOXKICHUS

Brruncnenue sHepruu, 0CBOOOKIArOIIEHCS ITPU TEP-
MOSIIEPHBIX PEAKLIMSX.
dopMynUpoBKa MPOOIIEM TEPMOSIIEPHOIN YHEPTETHKH.

Conneunoi cucteMbl| OOBsICHEHUE BIIMSHUSA COJTHEYHOM aKTHBHOCTH Ha

3emIto.

[ToHnMaHue poJii KOCMUYECKUX UCCIIEIOBAHUM, UX
HAYYHOT'0 ¥ SKOHOMUYECKOTO 3HAYCHMUS.

OOCyXIeHE COBPEMEHHBIX THUIIOTE3 O IPOUCXOKICHUN
COJIHEUHOM CHCTEMBI
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7. YHAEBHO-METOINYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMbI
YUYEBHOU JUCHUIIJIMHBI «PU3NUKA»

OcBoeHue mnporpamMmbl y4eOHOW IucUUIUIUHB «Duzuka» mnpeamnonaraer
HaJIM4ue B MpogecCHOHAIbHONW 00pa3oBaTeNbHON OpraHu3allid, peanu3yro-
e oOpa3zoBaTeIbHYyIO MPOrpaMMy CpelHEero oOliero oopa3oBaHus B mpeje-
nax ocBoenusi OITOIT CITIO na 6a3e ocHOBHOTO 00MIero o0pa3oBaHus, y4eo-
HOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh OOECIEUUTh CBOOOIHBIM
noctyn B IHTepHET BO BpeMs y4eOHOTO 3aHSATHUS U B IEPUOJ BHEYUEOHOM aesi-
TETHLHOCTH 00yUYarOIINXCH.

Bcocrap xabunera U3MKK BXOJMUT JlabopaTtopus ¢ Ja0OpPaHTCKON KOMHa-
toil. Ilomemienue kabuHeTa (QU3UKU JODKHO YAOBIETBOPSTH TPEOOBAHUSIM
CanuTapHO-31UIeMHOIOTHYECKUX MpaBuil U HopMaTuBOB (CanlluH 2.4.2 Ne
178-02) u ObITH OCHAIIEHO TUIIOBBIM OOOPYIOBAHHEM, YKa3aHHBIM B HACTOS-
mKUX TpeOOBAaHUAX, B TOM YHKCIE CIECIHAIM3UPOBAHHON Y4eOHOU MeOeNnbio U
CpeaCcTBaMU O0yUYEHUS, TOCTATOYHBIMU JIJISl BBITIOJTHEHUS TPEOOBaAHMIA
K YPOBHIO MOJTOTOBKH O0YyYaOIIHUXCS.

B xabunete N0MKHO OBITH MYJIBTUMEANITHOE 00OpPY0BaHUE, TOCPEACTBOM
KOTOPOTO YY9aCTHUKH 00pa30BaTENILHOTO MPOIlecca MOTYT MPOCMAaTPUBAaTh BH-
3yalbHYI0 HH(POpPMAIHUIO 10 PHU3UKe, CO3aBaTh MPE3CHTAINH, BUIeOMaTepHa-
JIBI ¥ T.11.

BcocTtaB yueOHO-METOIUUECKOIO U MaTEpUaIbHO-TEXHUUECKOTO olecreye-
HUS IPOrpaMMBbl y4eOHON AUCIUTIUIMHBI «Du3ukay, BXOIAT:

* MHOTrO()YHKIIMOHAJIbHBIN KOMILJIEKC PENo aBaTels;

* HarIsAHbIE TOCOOUS (KOMIUIEKThl YUEOHBIX TaOJMII, TaKkaThl: «Duznde-
CKHE€ BEJIMYMHBI M (PyHIaMEHTAJIbHbIE KOHCTAaHTBD», «MexayHapoaHast
cuctema eaquHun CNy», «lleprnoaudeckas cuctemMa XMMUYECKUX 3JIEMEH-
toB [I.M.MenzaeneeBa», mOPTPETHl BHIJAIOIIMUXCS YUCHBIX-(DU3UKOB U acT-
POHOMOB);

* UHQOPMAIIMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

* 3KpaHHO-3BYKOBBIE IOCOOMS;

* KOMIUIEKT AJIEKTPOCHA0KEHUS KabuHeTa (PU3UKY;

* TEXHUYECKHE CPEACTBA OOYUCHUS;

* JIEMOHCTpAlMOHHOE O00OopynoBaHue (0OIIEero Ha3HA4YEeHUsS U TeMaTuye-
CKH€ HabophbI);

* naboparopHoe o00OpyaoBaHHE (OOIIEr0 Ha3HAYEHUS] M TEMaTUYECKHUE
HAOOPHI);

* CTaTUYECKHUE, TMHAMUYECKHE, JEMOHCTPALMOHHBIE U pa3/IaTOYHbIE MOJIE-
J;

* BCIIOMOTraTejabHOE 000pyI0BaHUE;

* KOMIUIEKT TEXHMYECKOW JOKYMEHTAIMH, B TOM YHUCJE MacrnopTa Ha cpel-
CTBa O0yUY€HHMsI, MHCTPYKIIMH 10 X UCIOJIb30BAaHUIO U TEXHUKE Oe3orac-
HOCTH;

* OubnmoTeuHbId HOHA.
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B 6ubnuoreunsiii ¢GoHJ BXOJAT Y4E€OHUKH, YYECOHO-METOJAMYECKUE KOM-
mwiekThl (YMK), obecnieunBaromiyie 0CBOCHHE Y4eOHOW MUCHMIUIMHBI «DU3u-
Ka», peKOMEH/IOBAHHBIC WJIH JOMYIIEHHBIC JIJI1 UCIOJIb30BaHUsS B Tpodeccro-
HaJbHBIX 00Pa30BATENBHBIX OPTaHU3AIMUAX, PCAUTH3YIOMHNX 00Pa30BATEIHHYIO
mporpaMMy CpeIHero ooimiero oopaszoBanus B mpeaenax ocoeHust OITOII
CIIO na 6a3e 0ocHOBHOTO 00111eT0 00pa30BaHUS.

bubmuoTeuHbIii GOHT MOXKET OBITH AOMONHEH (PH3NYCCKUMH SHITUKIIOTICTU-
SIMM, aTJIacaMHM, CIIOBapsIMH M XPECTOMATHEH 10 (HU3HMKE, CIIPAaBOYHUKAMHU I10
buU3MKe U TEXHUKE, HAYYHOH M HAYYHO-TIOMYJIIPHOH JINTEpaTypOil €CTeCTBCH-
HO-HAYYHOTO COJICPIKaHMS.

Brporecce ocBocHHUS TporpamMMbl YICOHOW MHUCHUILIMHBI «DHU3UKa» CTY-
JICHTHI JTOJDKHBI UMETh BO3MOYKHOCTH JIOCTYIA K 3JIEKTPOHHBIM YUEOHBIM Ma-
Tepuanam 1o (pu3uke, UMEIOMUMCS B CBOOOAHOM AocTyne B ceTu MHTEepHET
(2JIEKTPOHHBIM KHHUTaM, MPpaKTUKyMaMm, TecTaM, Mmatepuaiam EI'D u np.).
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JUIs CTYACHTOB MPO(EeCCHOHAIBHBIX 00pa30BaTENIbHBIX OpraHU3allfii, OCBauWBalo-
mux npodeccuu u cnenuanboctu CI10. — M., 2017

Tpogpumosa T.U., Pupcos A.B. ®usuka nas npodeccuii U CrennalIbHOCTEH TeX-
HUYECKOTO M €CTeCTBEHHO-Hay4yHOro mpodwuneit: Pemenus 3amau: yued. mocobue
JUISL CTYJIEHTOB TPO(EeCCHOHABHBIX 00pa30BaTEIbHBIX OpPraHU3AIlMi, OCBaMBalO-
X npogeccuu u cnenuanbaoctu CIIO. — M., 2016

Tpoghumosa T.U., Pupcos A.B. Duzuka. CnpaBounuk. — M., 2015.

QDupcos A.B. Duzuka s npodeccuii U creruaibHOCTENH TEXHUYECKOTO U eCTe-
CTBEHHO-HAY4YHOTO Tipoduiieii: yaeOHUK JIJIsl CTYIEHTOB MPo(ecCHOHAIbHBIX 00pa-
30BaTEIbHBIX OpraHu3aluii, ocBauBaroux npodeccun u crneruaibaoctu CI1O/mon
pen. T.U. Tpodpumosoii. — M., 2017

JIns mpenonaBarenei

06 o6pazoBanuu B Poccuiickoit @enepannn: deaep. 3akoH ot 29.12. 2012 Ne
273-D3 (B pea. Peaepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Neo 84-
®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHbIMU De-
nepanbHbiM 3ak0HOM OT 04.06.2014 No 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Tpuka3z MunucrepcTBa oopazoanust u Hayku PO ot 31 nekabps 2015 r. N 1578
"O BHeceHWM H3MEHEHUU B (enepanabHBIM TOCYAApCTBEHHBIA 00pa30BaTEIbHBIM
CTaHAApT CpeaHero ooImero oOpa3oBaHUs, YTBEPKIACHHBIM MpuUKazoM MuUHHCTEP-
cTBa obpaszoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 . N413"

[Tpuka3 MunuctepcTBa oOpazoBanus U Hayku PO «O0 yTBepxkaeHuu denepanb-



HOT'O TOCYJApCTBEHHOTO 00Pa30BaTENbHOTO CTaHaapTa CpeIHero (MOJHOro) 001Iero
obpazoBaHus» (3apeructpupoBad B Munrocte P® 07.06.2012 Ne 24480).

[Ipuka3z MunoopuHayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHUU U3MEHEHUI
B Ilpukaz MuHucrepctBa oOpa3zoBaHusi M Hayku Poccuiickoit ®enepanuu OT
17.05.2012 Ne 413 “O6 yrBepxacHNH (penepasbHOro TocyAapCTBEHHOT0 00pa3oBa-
TEJBLHOTO CTaHapTa CpeHero (MOJHOT0) 00IIero 00pa3oBaHUs .

[IpumepHasi ocHOBHasi 0Opa3oBaTeibHasl MporpaMma CpelHero oOIiero oopaso-
BaHUs, 0JI00peHHas penieHueM (eaepaibHOro yueOHO-METOIUYECKOro 00beInHe-
HUs 10 001emMy oopazoBaHuto (mpoTokos oT 28 utoHsa 2016 r. Ne 2/16-3).

[Mucemo JlemapraMeHTa rocy1apCTBEHHON MOJIMTUKH B cpepe oAroTOBKH pado-
yux kajapoB u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259 «Pexomenna-
[IUU 10 OpraHu3alK MOJIy4eHHUsI CPpEeAHEro 001Iero o0pa3oBaHus B Mpejenax 0CBO-
eHHs1 00pa30BaTEIbHBIX MPOTPAMM CPEIHEro MpohecCHOHaIBLHOTO 00pa3oBaHus Ha
0a3ze OCHOBHOTO 0O0IIero 00pa3oBaHUs ¢ yuyeToM TpeOoBaHUM (erepabHBIX TOCy-
JApCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4yaeMOM mpodeccCud WM Clie-
[IUAJIBHOCTU CPEJTHETO MPOJPECCHOHATEHOTO 00pa30BaHuUs».

®enepanbhbiii 3akoH 0T 10.01.2002 Ne 7-03 «O6 oxpaHe OKpyKaroUlel cpeb»

(B pen.
ot 25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

JImumpuesa B.D., Bacunves JI.M. ®uzvka nas npodeccHii 1 crienuantbHOCTER
TEXHUYECKOT0 MPO(UIIS: METOAUUYECKUE PEKOMEHIALMH: METO. Tocodue. — M.,
2015.

[lepuonnueckue U3naHUs:
1. Bectauk Bonrorpaackoro rocynapcrseHHoro yuusepcutera. Cepust 1. Marema-
tuka. Ousnka
N3 parenscTBO: Boarorpaackuii rocy1apCTBEHHbIN YHUBEPCUTET
2. BectHuk Ka3zaxckoro HalimoHajabHOIO MEAArorndyeckoro yHuBEpCUTeTa UMEHH
Abas. Cepust ®u3nKo-MaTeMaTHIECKUE HAYKU
N3 parenscTBO: Ka3zaxckuii HAMOHAIBHBIN NIEJarOrHY€CKU YHUBEPCUTET UMEHU
Abas.
3. Bectnuk KazHY. Cepus ¢pusnueckas
NzparenscTBo: Kazaxckuii HalIMOHAJIBHBIM YHUBEPCUTET UM. anb-Dapadbu
4. BectHuk MOCKOBCKOT0O rOCY/IapCTBEHHOT'O TEXHUYECKOTO YHUBEPCUTETA UMEHU
H.3. baymana. Cepust EcrecTBeHHBIE HAYKH
N3paTenbcTBO: MOCKOBCKMH TOCYAAPCTBEHHBI TEXHUUECKUN YHUBEPCUTET UMEHH
H.D. baymana
5. Bectuk MockoBckoro ynuepcutera. Cepust 3. @uszuka. ACTpOHOMHUS
N3parenscTBO: MOCKOBCKUM TOCYAAaPCTBEHHBIM YHUBEpCUTET UMeHH M.B. JIomo-
HOCOBA.

HNuTepHer- pecypcebl

www.fcior.edu.ru (OenepanbHbIi IEHTP UHGHOPMAIITIOHHO-
oOpazoBaTeibHbIX pecypcoB). wwww.dic.academic.ru (Akagemuk. CrioBapu
Y DHITUKJIOTICIHH ).
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http://www.iprbookshop.ru/14413.html
http://www.iprbookshop.ru/14413.html

www.booksgid.com (Books Gid. DnekTpoHHas OuOIMOTEKA).

www.globalteka.ru (I'mo6anreka. ['moGanpHast OnbIMOTEKA HAYYHBIX

pecypcoB). www.window.edu.ru (Equnoe okHO gocTyma k oOpazoBa-

TeJILHBIM pecypcam). www.st-books.ru (JIydmras yueGHas nurepary-

pa).

www.school.edu.ru (Poccuiickuit oOpazoBaTeabHbIi opTai. JIoCTYITHOCTD, Ka-
4eCcTBO, Y(H(PEKTUBHOCTS ).

www.ru/book (DnekTpoHHas OuOIMOTEYHAS CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pazoBarenbhbie pecypebl MHTepHEeTa —

duznka).

www.school-collection.edu.ru (Enunas koyuiexkmus mu@poBbIX 00pa3oBaTeIb-

HBIX pecypcoB). https//fiz.1september.ru (yue6HO-MeTOAMYECKAs Ta3eTa «DU3M-

Kay).

www.n-t.ru/nl/fz (HobeneBckue naypeatsl o GU3MKe).

www.nuclphys.sinp.msu.ru (Anepnas pusuka B Un-

tepHeTe). www.college.ru/fizika (ITonroroBka k EI'9).

www.kvant.mccme.ru (HayYHO-TIOMYJISIPHBIN (PU3NKO-MaTEeMAaTUICCKUH JKypHAI

«KBanHt»).

www.  yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH KypHAI JJIT MO-

nonexu «IlyTe B HAyKy»).
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PELIEH3UA
Ha pabouyro mporpamMmy 1o yueOHoi qucruruinae «Pu3nuKay cpeaHero
IpoGECCHOHAIBHOTO 00pa30BaHus LISl TEXHHYECKOTo Mpoduiisa 1o npodeccusaMm
08.01.08« MacTep OTIEOYHBIX CTPOUTEIBHBIX PaboT »
15.01.05« Ceapiupk (py<IHOM ¥ 4aCTUYHO MEXaHU3UPOBAHHOM CBapKHU (HAILIABKH))»
23.01.03« ABTOMEXaHHUK »,
BBINOJIHEHHYIO TpenonasareneM Jpo3nosoii C. A.
PaGouas mporpamMa pa3paboTaHa Ha OCHOBE IIPMMEPHOH MPOrpaMMBbI

oOmeoOpa3oBaTeIbHON ~ y4eOHOM  OUCLMILIHMHBI «®usuka»y s
MPOdeCCHOHANBHEIX ~ OOpPA30BATENBHEIX  OpraHW3alyii,  PEeKOMEHIOBAHHOMU
DenepalbHEIM TOCYIAPCTBEHHBIM aBTOHOMHBIM Yy4pexaeHueM «DenepaibHbIi
UHCTUTYT pa3BuTus obpasoBanus» (PIAV«DHPO») B KadyecTBe NPUMEPHON
IpOrpaMMBI Ul peali3alliii OCHOBHOW IPO(ECcCHOHANBHON 00pa30BaTeNbHOM
nporpammbl CIIO Ha 6a3e ocHOBHOro o6miero o0pa3oBaHMs C IIOJIy4YEHHEM
cpenHero obmero oOpasoBanus npoTrokon Ne 3 or 21 wmroma 2015 .
perucTpalroHHbIH HoMep penensuu381ot 23 urons 2015 r. OI'AY «OHPO».
[TporpaMMma BKJIIOYaET B ce0s ClIeAyOIIe pa3aebl:

INosicHuTeNbHAS 3aIlCKa

O61mast XapaKTEepUCTHKA yueGHOM TUCIUILTHHB! «DU3HKa»

Mecro yuyeOHOM OUCHUIUINHEL B y4eOHOM IUIaHE

Pe3ynbTaTsl OCBOeHUS y4eOHON AUCIUITITHHEI

Conepxanue y4eOHON AUCIUILIHEL

Tematuyeckoe IIaHUPOBaHUE

XapaKTepyHCTHKa OCHOBHBIX BUJIOB y4eGHOM JesTeIBHOCTH 00yYatoIXCs
Y4ueOHO-MeTOoAUYeCKOe U MaTepHallbHO-TEXHUYECKOoe obOecreueHrne MNporpaMMBl
yueOHOM TUCIUIUTUHEI «DU3UKa»

HanmeHoBanue pa3nenoB JUCHUILIHEL: ’
OnexrpoarHamuka, Mexanuka, MonexkynsapHas ¢usuka, Tepmonunamuka,
Konebanuss m BomHbl, OnrTuka, ONEMEHTHI KBAHTOBOM (HU3UKH, DBOJFOLHS
Bcenennoii.

[TosicHuTenpHAs 3amucKa BKJIFOYAET LeNb, 3aJja4l, KOTOPEIE COOTBETCTBYIOT
COIEpXaHMIO M MeToJaM IpeAroyiaraéMoil [esTeNbHOCTA. TaK e yKa3aHbl
TpeGOBaHMS K pe3yJNbTATAM OCBOGHHMS Y4eGHOW [HCIMILIAHBL, KOTODHIE
OIpeneNieHbl B COOTBETCTBUU C TEOPETUUECKUMM U TNPaKTHYECKUMM ITyHKTaMU
[IPOrPaMMEL.

CopepxatensHas dYacTh pabodeli IporpaMM pacKphIBa€T OCHOBHBIE
pasgenbl, B KOTODHIX _ O0O3HAYeHB TEMBHl 3aHATHH, OPUEHTHPOBAHHBIE HA
TIONy9eHNe 3aIUIaHUPOBAHHOTO 0OIIEro pe3ybTaTa o0ydenus. B TemarnyeckoMm




IUIaH® yKa3aHa IIOCIIeOBaTEeIbHOCTE TEM, paclpeneneHbl 4Yackl mo Temam,
OTACIBHO BBIJENIEHBI Yachl Ha TIPaKTHYECKYI0 M CaMOCTOSTENbHYO paboty
o0yJarommxcs.

Marepuan nporpammer COOTBETCTBYET CIELM(HKE NpeAMeTa, a CIHCOK
JUTEPaTYPHI - COAEPKAHUIO paboyeit MIPOrpaMMEL.

HanHast pa6ouas TIporpaMmMa MOXeT OBITh peKOMeHIoBaHa TUIS M3y4YeHUs
AVCUHUIIIAHEL «DU3KKa» B HpO(heccHOHATbHOM yaumume ATACY  no mamzoif
npodeccuy.
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PEIEH3USA

Ha pabo4yIo porpaMMy 1o y4eOHou nucruminne «OUsnuKay cpeIHero
NPOo(eCCUOHATEHOTO 06Pa30BaHILS ISl TEXHUYECKOTO MPOGUIIS IO IPOodeccHsM
08.01.18. « DneKTPOMOHTAXHUK I10 CHIIOBBIM CETSIM U 060pynoBaHmo», 15.01.05
«CBapmuk (371€KTpOCBapOYHEIE ¥ Ia30CBapOYHEIe paGoTs)», 23.01.03
«ABTOMexaHHK», 08.01.08 «MacTep OTHENOYHEIX CTPOUTEIBHEIX PaboT,
BEINIOJIHEHHYIO IpenogasateneM [posmooii C. A.

Pa6ouas mporpamma paspaboTaHa Ha OCHOBE IPUMEPHOM IPOrpamMMBI
obmeobpa3oBarenpbHOil  yueGHOM IVCIUTLINHEI «Duzuka» ISt
NpoeCCHOHANBHEIX ~ OOpa3OBATENBHBIX  OpraHM3alluii, pPeKOMEHJOBAHHOM
DenepallbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «®enepanbHblii
HHCTUTYT pasBuTus obpazoBaHus» (OIAY«DPUPO») B KadecTBe NpHMEPHON
IpOrpaMMEI Ul peaju3allid OCHOBHOM Npo(ecCHOHANBHOM 00pa3oBaTelbHON
nporpamMer CITIO Ha 6a3e OCHOBHOro oOImero oGpa3oBaHMsl C MOJNyYEHHUEM
cpennero obmero o6pasoBaHus mporokonr Ne 3 or. 21 wmroms. 2015 T
PerucTpanyoHHel HoMep perieH3uu381or 23 utoinst 2015 r. ®I'AY «OUPOy.

IIporpamma BKIFOUaeT B ce0sl CIEAYIOIINE Pa3Ielbl:

IosicHuTeNbHAS 3amKCKa

O6m1as xapaKTepuCTHKa yIeOHON QUCIMILIMEEL «Du3mKay

MecTo yueGHOI qUCHUILIUHEL B y4eGHOM IIaHE

PesynbraTel 0OcBOCHUS y4eOHOM QUCIMILIMHBL

ConepixaHue y4eOHOMN MUCIMITIAHEL

TemaTr4eckoe mIaHUpOBaHKE

XapaxTepUuCTHKa OCHOBHBIX BUIOB y4eOHOU NESTENBHOCTH CTYICHTOB
Y4e0HO-METOANYECKOE U MaTepHaIbHO-TEXHHYECKOe OGECredeHne IPOrpaMMbl
yueOHOM muciuIinHel «Du3ukay

B noscHuTenbHOM 3amucke paGodveil mporpaMMmbel  aéTcs  06JacTh
NPMMEHEHHUs. IPOrpaMMbl, MECTO JUCLUIUIMHEI B CTPYKTYPE OCHOBHOM
IpodecCHOHANBHOM 06pa30BaTeNbHOM IPOrpaMMEL, LENH ¥ 3a[a4l AHCLHAIIIHHEL,
TpebOBaHUs K TOATOTOBKE, KOTODPHIMH MOJDKEH OBJNANeTh OOYydYarowmiics B
pesynbrate  u3ydeHHs Kypca «DU3HKH», YTO IO3BOJIUT MM HCIIOIB30BATH
TIOJTly9eHHBIC 3HAHWS IJIS PEIIEHUs MPaKTUYeCKUX 3a/ad IOBCEOHEBHOM KM3HH,
obecrnieueHwst 6e3omacHOCTH COOCTBEHHOI KHU3HY, PalOHAIBEHOTO
IPUPOJIOIIONIB30BAHMS ¥ OXPaHbI OKPYIKAIOIIEH CPEIb.

B cTpykType um comepkaHHM IPOrpaMMbl ONpPENEeNeHbl Pa3ieisl, TeMbl U
cozepxKaHue y4eOHOro MaTepuaia, OTpakeHa OpraHHU3aLKsl ITOrOBOTO KOHTPOI,
NIOKa3aHO pacIpe/ie/ieHe yueOHBIX YacoB IO pa3zieiaM U TeMaM JUCLUIUIHHEL.

B nporpamme 3anoxxeHsl TpeGoBaHKS K 6a30BOMY YpPOBHIO IPaKTHYECKOTO
OBJIa/IeHMs] HABBIKAMH I10 JaHHOMY IIpEIMETY.

CozepxaHue IporpaMMBl OTBEYAET TpeﬁoBaLHgﬂM dDFOC U PEKOMEHAYeTCs
K MCIIOJIB30BAHUIO I 00yUYeHUs TUCIUIUIAHE
Peyenzenm: meronuct ITY ATACY
3amaupexTopa rno YBP ,
T'AOY AO BO «ATACY» IV ATACY |

507 f}\ .A Borateipesa
\? f/i
.B.MenpauKOBa
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