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1. IOACHUTEJIbBHAS 3AIIMCKA
I[Iporpamma oO6GmieoOpazoBaTeabHONM y4eOHOM AUCHUIIIUHBI «DU3UKa»
mpeaHa3HaueHa JUIsd UW3ydYeHuss (Gu3uku B OpodecCuoHaIbHBIX
oOpazoBaTeIbHBIX OpraHu3anusIXxX CIIO, peaTn3y oI X
oOpa3oBaTeIbHYIO TpoTrpaMMy CpeaHero oOIiiero ooOpa3oBaHUS B
npeaesax OCBOCHHSI OCHOBHOM TIpodeccuoHalbHOM 0OpazoBaTeIbHOMU
nporpammbel - CITIO (OIIOIT CIIO) nHa ©0a3e OCHOBHOro OOIIEro
oOpa3zoBaHusi NpU MOATOTOBKE KBaJIHU(PUIIMPOBAHHBIX  pPabOYMX,
CIY’KaIllUX M CIICIMAJIMCTOB CpeHeTo 3BeHa. [Iporpamma pa3spadorana
Ha ocHoBe TpeOoBanuii DPI'OC cpeaHero ooOiiero oOpa3oBaHUs,
MPEIBIBISICMBIX K CTPYKTYpPE, COJACPKAaHHUIO W pe3yJibTaTaM OCBOCHUS
y4eOHOW JUCHUIUIMHBI «DPU31Ka», B COOTBETCTBUH C PekoMeHIanusMu
110 OpraHU3aIluH MOJYYECHHUs CPEHETO O0Iero oOpa3oBaHUs B peaeiax
OCBOEHHUsI 00pa3oBaTeJILHBIX MPOrpaMM CpeaHEeTo MPodEeCCUOHATILHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUS C Y4YE€TOM
TpeOoBaHuil  (enepanbHBIX TOCYJAapCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHJIApPTOB M MOJy4YaeMOU NpPodecCHuH UM CIEHHUATIBLHOCTU CPEIHEro
nmpogeccuoHaabHOTO 0Opa3oOBaHUs.
Conepxanue mnporpamMmmbl «®Pu3uka» HapaBIEeHO Ha JTOCTHXXCHUE
CIICAYIOIUX HeJIeun:
- OCBOCHHE 3HAHUM O PyHIAaMEHTAIBHBIX (PU3UIECKUX 3aKOHAX U
DPUHIIHIIAX, JEXKAIIUX B OCHOBE COBPEMEHHOMN (PU3UIECKON KapTHUHBI
MHpa; HanOoJiee BAXKHBIX OTKPBITHSIX B 00J1acTU PU3UKHU, OKA3aABIITUX
OTIpeaeNsIoNniee BIUSHUE HA Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;
METOJIaX HAyYHOTO MO3HAHUS NPUPOJIHI;
- OBJIQJICHUE YMEHUSIMH ITPOBOJINTH HAOIIOICHUSI, TUITAHUPOBATH U
BBITIOJIHSITh DKCIICPUMEHTHI, BEIIBUTATh THNIOTE3bl U CTPOUTH MOJICIIH,
MMPUMEHSTH TMOJIyYCHHBIC 3HAHUS MO (PU3UKE IIIST OOBSICHEHUS
pa3zHOOOpa3HBIX PU3NUECKUX SIBJICHUH U CBOWCTB BEIIIECTB;

IIPaKTUICCKHU NCITIOJIb30BAaTh (bPISI/I‘-IeCKI/IG 3HaHUWsA, OOCHHUBATDb



JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU UH(pOpMAIIUU;

- pa3BUTHE NO3HABATEIbHBIX HHTEPECOB, UHTEIUICKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEM B mpoIllecce NMPUOOPETEHUS 3HAHUM U
YMEHUHN N0 (PU3UKE C UCTIOTIB30BAHUEM Pa3JIMYHBIX UCTOYHUKOB
nHGpOpMAIIUU U COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHUH;

- BOCIIMTaHUE YOCKAEHHOCTH B BO3MO>KHOCTHU MO3HAHUS 3aKOHOB
MMPUPOAbI, UCTIOJIb30BaHUS JOCTHXKESHUN (PU3UKU HaA OJIaro pa3BUTHUSI
4eJIOBEYECKON IIUBUITU3AIIUU; HEOOXOIUMOCTH COTPYTHUYECTBA B
MPOIIECCe COBMECTHOIO BBIMOJIHEHUS 3a7]a4, YBAXXUTEIIHLHOTO
OTHOIIIEHUS K MHEHHIO OIIIIOHEHTA MPHU OOCYKICHUU NPOOIEM
€CTECTBEHHO-HAYYHOT'O COJICP>KaHUs; TOTOBHOCTH K MOPaJIbHO-
ATUYECKOMN OIICHKE UCMOJIb30BaHUS HAYUYHBIX JTOCTHKCHUN, YyBCTBA
OTBETCTBEHHOCTH 3a 3alIUTy OKPYKAIOIIEH Cpeabl;

- UCTIOJIb30BaHUE NPUOOPETEHHBIX 3HAHUN U YMEHHUU IJIs1 pEIIeHUS
MPAKTUYECKUX 3aJla4 MOBCEIHEBHOMN KU3HU, OOECIICUECHUS
0e30MmacHOCTH COOCTBEHHOM XU3HU, PAIITMOHAIILHOTO
MIPUPOAOIIOIb30BAHUS U OXPAaHbI OKPYKaIOIEed cpeabl U BO3MOXKXHOCTH
MIPUMEHEHUS 3HAHUU TIPU PELICHUU 3a71a4, BO3HUKAIOIUX B
rnmoclienywinei npodeCcCHOHaILHOU NeITSIbHOCTH.

PabGouas mporpamma mo ¢usuku oTpakaeT ocHoBHbIe Tpeboanus dOI'OC
COO K NMYHOCTHBIM, METANPEIMETHBIM M MPEAMETHBIM PE3yJbTaTaM OCBOCHHUS
oOpa3oBarenbHBIX Tporpamm. IIporpamma mo ¢usuke maér MNpPeACTABICHHUE O
neasix oOy4eHus, BOCIUTAHUS U Pa3BUTHUS OOYYAIOIIUXCS CPEICTBAMU y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeIbHOE IpeaMETHOE coJiepKaHue,
npeaycMaTpUBaeT CTPYKTYpUpPOBAHME €ro Mo paszjeiaM M TeMaMm Kypca, Naér
pacnpeneneHue ydeOHBIX YacoB 1O TEMAaTHYECKMM paszeiaM Kypca H
MOCJIE0BATEIbHOCTh HX M3YYEHHUS C YUYETOM MEXIPEAMETHBIX U BHYTpU-
MPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yyJaroluxcs; onpeensieT BO3MOXKHOCTU MpeIMeTa JJIsl peaau3aiuu TpeOoBaHu

K pe3yJbTaTaM OCBOCHHS IMPOrpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHMS,



TpeboBaHUN K pe3ynbTaTaM oOydeHuss (U3MKU, a TakKe OCHOBHBIX BHJIOB

ACATCIIBHOCTU 06yqa}om1/1xc>1.



2. OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA
B ocHoBe yueOHOU nucuuminHbl «PU3KMKay JIEKUT YCTaHOBKA Ha
dbopmupoBaHue y 00ydaeMbIX CUCTEMBI 0A30BbIX MOHITUN PUUKU U
MPEJICTaBJIEHUN O COBPEMEHHOMN (PU3NUECKONW KapTHHE MHUpPA, a TaK¥Ke
BBIPA0OTKAa YMEHUU NMPUMEHATh (PU3UUYECKUE 3HAHUS KaK B
npodeccCuoHaJIbHON JIESITEJILHOCTU, TaK U AJIs1 pEUICHUS )KU3HEHHBIX
3aJ1ay4.
MHorue nojioKeHusl, pa3BUBaeMble PU3UKOM, pacCMaTpUBAIOTCS
KaK OCHOBa CO3/IaHUs U UCNOJb30BaHUSA UHPOPMAILITMOHHBIX U
KOMMYHUKAUOHHBIX TexHosorui (MKT)- ongnoro u3 naunbosee
3HAYUMBIX TEXHOJIOTUYECKHUX JTOCTUKEHUMN COBPEMEHHOU
LMBUWJIN 3aLl1H.
duszuka gaeT KoY K IOHUMAHUIO MHOTOYUCJICHHBIX SIBJICHUN U
IIPOILIECCOB OKPY KarOLIEro Mupa (B €CTECTBEHHO-HAayYHbIX 00JIacCTsIX,
COLIMOJIOTHUH, 9KOHOMUKE, SI3bIKE, TUTEepaType U ap.). B pusuke
(hopMUPYIOTCS MHOTHE BUJIbI A€SITEIbHOCTHU, KOTOPbIE UMEIOT
MeTalpeaMeTHbIN Xapakrep. K HUM B nepByro odepeab OTHOCSTCS:
MOJIeJINPOBAaHNE OOBEKTOBU MPOLECCOB, MPUMEHEHUE OCHOBHBIX
METO/10B MO3HaHUs, CHCTEMHO-UH(POPMALIMOHHBIN aHAIN3,
bopmyupoBaHHE rUIIOTE3, aHAIU3 U CUHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMAaTHU3alMsl, BBISIBICHUE IPUUYNHHO-CJIEIACTBEHHBIX CBSA3€H, IIOUCK
aHaJIOroB, yIIpaBJeHHE O0bEKTaMU U Mporeccamu. MIMeHHO 3Ta
JUCLUIUIMHA II03BOJISIET IIO3HAKOMUTH CTYJACHTOBC HAYYHBIMU
METOJJaMU NO3HAaHUs, HAYYUTh WX OTJINYATh I'MIIOTE3Y OT TEOPHH,
TEOPUIO OT DKCIIEPUMEHTA.
du3rKa UMEET OUYEHb OOJBIIOE U BCEBO3PACTAIOIIEE YUCIIO
MEXIUCUUIUIMHAPHBIX CBA3EH, IPUYEM HAa YPOBHE KaK IMNOHATUHHOIO
annapara, Tak 1 THCTpyMeHTapusi. Cka3aHHOE ITO3BOJISAET
paccMmaTpuBaTh PU3UKY KaK METAAUCLHUIUINHY, KOTOpast

nmpecaocraBJsICT Me)I(I[I/ICHI/IHJII/IHapHBIﬁ SI3BIK OJId OITMCaHMA



HAay4YHOU KapTHUHBI MHUDA.

duzuka SIBJISIETCS CUCTEMOOOpazyroniuM (GakToOpoOM Uit €CTECTBEHHO-
HAYYHBIX YUECOHBIX IIPEJIMETOB, MOCKOJbKY (DU3NUECKUE 3aKOHBI JICKAT
B OCHOBE COJIEpKaHUsl XUMUU, OUOJIOTHUH, Teorpaduu, aCTPOHOMUHU U
CTICIIMAJbHBIX JTUCIHUIUINH (TEXHUYECKas MEXaHUKa, DJICKTPOTEXHUKA,
JIEKTPOHUKA U Ap.). YueOHas qucuuiuinHa «Pu3nka» co3jaeT
YHUBEpCaJIbHYIO 0a3y Ul U3y4eHUs oonienpodecCcuoHaIbHbIX U
CTIeIIMaJbHBIX JUCIIUILUINH, 3aKJIaJibIBast QyHIaMEHT JJIs1
MOCJICAYIOIIETO OOYYEHUs CTYACHTOB.

OO6nanast TOTUYECKOU CTPOMHOCTHIO U OTIHUPAsICh HA
AKCIEpUMEHTAJIbHBIC (PaKThI, yueOHas TUCIUIUInHA «DU3nKay
bopmMupyeT y CTYZIGHTOB NOJJIUHHO HAYYHOE MHUPOBO33peHUe. Pruzuka
SIBJISIETCSI OCHOBOUW YYEHUSI O MaTE€pHAIIbHOM MHUPE U peniaeT
mpo6isiemMsl 3Toro mupa. zyuenue ¢Gpu3zuku B mpodeccuoHaIbHbBIX
o0pazoBaTeIbHBIX OPraHu3alUsIX, PEATU3YIOIIUX 00pa30BaTEIbHYIO
mporpamMmy CpeliHero obiiero oopa3zoBaHus B Ipeaeiax OCBOCHUS
OITOIT CITO na 6a3e OCHOBHOTO O0IIIero oopa3oBaHusI, UMEET CBOU
OCOOCHHOCTH B 3aBHCUMOCTH OT Ipod st npodeCcCHOHATILHOTO
oOpazoBaHus. DTO BBIPAKACTCS B COJICPKAHUU OOYyUEHUSI, KOJIUYECTBE
4acoB, BBIJCISIEMbIX Ha HW3YYEHHUE OTAEJIbHBIX TEM MHPOTrpaMMBbl,
riIyOMHE UX OCBOCHHUS CTYyJACHTAaMH, OObEME M XapaKTepe
NPAKTUYECKUX 3aHSATHUH, BUJAAaX BHEAYAUTOPHOM CAMOCTOSITEIbHOU
paboThI CTYJIEHTOB.

[Tpu ocBoenunn npodeccuii CI10O u cnennanbuocteit CI1O conmanbHO-
PKOHOMHYECKOTO UTYMaHUTAPHOTO ITpoduiie mpodhecCuoHaIbHOTO
oOpazoBanus PU3NKa U3y4aeTCsl B COCTaBE MHTETPUPOBAHHON yIeOHOU
TucIILInHBI « EcTecTBO3HaHHE» 00s3aTeIbHONM NPeAMETHONU 00J1acTH
«EctectBennnie Haykn» PI'OC cpeanero obmiero ooOpa3zoBaHUs.
Teopetnueckue cBesieHUs 10 PU3UKE JOMOJHSIIOTCS JEMOHCTPAIIUSIMU

u tabopatopHbiMu padoramu. M3yuenue obiieoObpazoBaTeibHOM



y4eOHOU MUCIHUTUTHHBI « DU3uKay 3aBeplIaeTCs MOABSACHUEM UTOTOB B
bopme nuddepeHInpPOBaAaHHOTO 3aUeTa B paMKax MPOMEKYTOUHOU
arTectanuu cTyJiIeHTOB B nnpouecce oceoenuss OITOIT CITIO ¢

nojiyueHuem cpejgaero oouiero oopaszoanus (IITIKPC, ITIICC3).



3. MECTO YUYEBHOT O ITIPEJJMETA B YYEBHOM IIJIAHE
VuebHas nucnumianaa «Pu3nkay saBiasieTcsl y4eOHBIM ITPEIMETOM IO
BBIOOpPY M3 00s13aTEAbHON peAMETHOU oOsiacTu «EcTecTBEHHBIE
Hayku» ®I'OC cpeanero oodmiero oopa3zoBaHusl.

B npodeccuonansHBIX 00pa3oBaTEeIbHBIX OpTaHU3AIUIX,
peanu3yronmx o0pa3oBaTejIbHYIO IpOorpaMMy CPETHETO OOIIEro
ob6pa3zoBanus B npeaenax ocsoenust OIIOIT CITO nHa 6a3e OCHOBHOTO
ob1rero oopazoBaHus, yueOHasi AUCUIUIMHA «DPU3UKa» U3ydaeTCs B
obireoOpa3zoBarenbHOM 1uKIiIe yueOHoro miaana OITOIT CITO na 6a3e
OCHOBHOTO 00I1Iero oOpa3oBaHUs C MOJIyYEHUEM CPEIHEro ob0Iero
ob6paszoBanus (IMITIKPC, ITTICC3).

B yue6nbix numanax [MITKPC, TIIICC3 mecTo yueOHOM AUCIIUILIAHBI
«Ddusnka» — B cocTaBe 00MIe00pa30BaATEIHFHBIX YUYCOHBIX JUCIIUTIIINH
1O BBIOOPY, GOPMUPYEMBIX U3 00s13aTEIIbHBIX IIPEIMETHBIX oOacTei
®dI'OC cpeagnero oo61iero obpaszoBanusi, 1s npodeccuii CI1O n
cunenuanbHocTed CITO cooTBeTCTBYIOMIETO MTPOPUIIS

nmpodeccuoHaIbHOTO 0Opa30BaHMUSI.
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4. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOT'O NPEAMETA
OcBoeHUE coAepKaHUsl YYeOHOU TUCHUTIIIMHBI «DU3nKa
o0ecrneunBaeT JOCTHXKEHHUE CTYJICHTAMHU CIEAYIOIMUX pe3yJabTAaTOB:
JAUYHOCMHBIX:

JI.23 roTOBHOCTH K TPYZY, OCO3HAHHE LIECHHOCTU MacTEPCTBa, TPYI0IIO0HE;

JI.24 TOTOBHOCTB K aKTUBHOM JEATEIBHOCTH TEXHOJIOTUYECKON U COLIMAIBHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD, MJIAHUPOBATH U CAMOCTOSITEJIbHO
BBIIIOJIHSTh TAKYIO JA€SATEIbHOCTD;

JI.28 nmnaHMpOBaHUE U OCYIIECTBIEHUE IEUCTBUI B OKPYXAIOIIEH cpese Ha
OCHOBE 3HAHMS LEJEH YCTOMUMBOTO Pa3BUTHUS YEIOBEUYECTBA;

JI.29 akTMBHOE HENPUATHE NCUCTBUMN, IPUHOCAILNX BPEA OKPYKAOUIEH CpELIE;
JI.30 ymeHue mporuHo3upoBaTh HEOJIArOMPUATHBIE IKOJIOTHUECKUE MOCIEACTBUS
npeANPUHUMAEMBIX AEHCTBUM, MPEIOTBPAILLATh UX;

JI.34 oco3HaHHME IEHHOCTH HAY4YHOU €ATEIBHOCTH, TOTOBHOCTH OCYILIECTBIISATH

IMPOCKTHYIO U UCCJICAOBATCIIBCKYIO ACATCIBHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

mMemanpeoMemHbLX.
M.4 BBISBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBICHUSIX;
M.7 BnaneTh HaBBIKAaMU YY€OHO-HCCIICIOBATEIILCKON 1 MTPOCKTHON JEATeIIbHOCTH,
HaBBIKAMU pa3perieHus npooiem;
M.8 crmocoOHOCTh U TOTOBHOCTH K CAMOCTOSATEIILHOMY MTOUCKY METO/IOB PEIICHUS
NPaKTUYECKUX 3a]1a4, TPUMEHECHHIO PA3JIUYHBIX METOI0B [TO3HAHUS;
M.32 BbIOMpATh TEMATUKY U METOJIBI COBMECTHBIX ACHCTBUHN C y4ETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTUBA;
M.38 caMOCTOSTENBHO OCYLIECTBIIATH IO3HABATEIBHYIO JEATEIbHOCTD, BBISBIATH
poOJIEMBI, CTaBUTh U (HOPMYITMPOBATH COOCTBEHHBIC 3a7]a4H B 00Pa30BATEIHHON
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;
Ilpeomemmnuwbix:
I11) cpopMupoBaHHOCTH MPEACTABICHUN O pOIU U MecTe QU3UKHU U
ACTPOHOMMHB COBPEMEHHOM HAy4yHOM KapTHHE MHpa, O CUCTeMOOOpa3yroleit

poan (1)I/IBI/IKI/IB Pa3BUTHUHN CCTCCTBCHHLIX HAYK, TCXHUKHW U COBPCMCHHBIX TGXHOHOFHﬁ,
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0 BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH; TOHUMAHUE
(pu3nYecKoil CymHOCTH HaOMI01aeMbIX ABIECHUH MUKPOMHUPA, MAKPOMHUpA U MEraMupa;
NOHUMAHUE POJIN ACTPOHOMUU B MPAKTUYECKON ESATENBHOCTH YEIOBEKA U
JTadbHEUIIEeM HAYYHO-TEXHUYECKOM pa3BUTUH, pPOIU (PU3UKA B
(dopMHUpOBaHUU  KPYro3opa U (pyHKIIMOHAJIbHON rPaMOTHOCTH YeJIOBEKa JIJIs
peleHns NpakTUYECKUX 3a/1a4;

[12) cpopMupoBaHHOCTE YMEHHMH pacmo3HaBaTh (HU3MYECKHUE SBICHUS
(mpotecchl) U OOBACHITH MX HA OCHOBE M3YyUYEHHBIX 3aKOHOB: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOHOE Ma/IeHHUE Te,
JBUKEHUE TI0 OKPY>KHOCTHU, MHEPIIHS, B3AUMOJIEUCTBUE TN, KOJIeOaTeIbHOE
JBUKEHUE, PE30HAHC, BOJHOBOE JBIKeHUE; AU Dy3us, OpOYHOBCKOE ABUKEHUE,
CTPOCHHUE KUIKOCTEH U TBEPIBIX TelN, U3MEHEHHE 00beMa Tell IPU HarpeBaHUU
(oxJIaXKIeHuN ), TEIIOBOE paBHOBECHE, HCIIAPEHUE, KOH/ICHCAIUS, TIaBJICHUE,
KPUCTAJUIM3ALUS, ITUIIEHUE, BIAKHOCTh BO31YXa, CBA3b CPEHEN KMHETHYECKON
SHEPrUHU TEIJIOBOTO JBM)KEHHS MOJIEKYJ ¢ aOCONOTHOM TeMIlepaTypoOid, MOBBIIICHNUE
NABJICHUS ra3a Py €ro HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUS Ta3a B M30IPOLIECCAX; MIEKTPU3ALUs TET,
B3aUMO/IEHCTBUE 3apAA0B, HArPEBAHUE IPOBOJHUKA C TOKOM, B3aUMOJIEIICTBHE
MarHuToB, 3JICKTPOMAarHUTHAas MUHAYKIMS, NEHUCTBUE MArHUTHOTO IOJS HA
NPOBOAHUK C TOKOMH ABMKYIIUNCS 3apsl, dJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, IIPSAAMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXXEHHUE, IPEIOMIICHUE,
uHTepPepeHIrs, TU(paKIusau TOITPU3AIMS CBETA, TUCTIEPCHUS CBETA;
(dorosnexrpuueckuii 3pPeKT, CBETOBOE JaBICHUE, BO3HUKHOBEHHUE JIMHEHUaTOro
CIIEKTpa aToMa BOJOPOJa, €CTECTBEHHAS U UCKYCCTBEHHAs PaJWOaKTUBHOCTB;

[13) BnageHne OCHOBOMOIATAIOMUMHA (PH3NISCKUMU TTOHSATUSIMU U
BEITUYMHAMHU, XapaKTePU3YIOMUMHU (PU3NIECKHUE MPOTIECCHI (CBI3aHHBIMHU C
MEXaHUYECKUM JIBUKECHUEM, B3AUMOJCHUCTBUEM TEJ, MEXaHUYECKUMHU
KOJICOAHUSIMU U BOJTHAMU; aTOMHO-MOJIEKYJIIPHBIM CTPOCHUEM BEILECTBA,
TEIUIOBBIMH IMPOLECCAMH; 3JIEKTPUYECKMM M MATHUTHBIM  IOJIIMHU, 3JEKTPUYECKUM

TOKOM, OJICKTPOMAariuTHbBIMHA KOJIe6aHI/I$IMI/II/IBOJIHaMI/I; OITHYCCKUMHU

12



ABJICHUSMH;, KBAaHTOBBIMH SIBIICHUSIMH, CTPOECHHUEM aTOMa U ATOMHOTO Spa,
PaIMOaKTUBHOCTHIO); BIaJCHUE OCHOBOIOIATAIOIUMU ACTPOHOMUYECKUMU
MOHATUSIMH, TTO3BOJISIIOIIMMH XapaKTEPU30BATh MPOLECCHI, MPOUCXOAIINE HA
3B€3/71aX, B 3BE3/IHBIX CHCTEMAaX, B MEKTAIAKTUUECKOM Cpe/ie; TBIKE HIe HEOESCHBIX
TEJ1, PBOJIIOLMIO 3Be3 U BcenenHol;

[14) BnageHre 3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMHU (3aKOH
BceMHUpHOTO TAroTeHus, I, IT u Il 3axonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW IHEPTHH, 3aKOH COXPAHECHUSI UMITYJIbCA, PUHIUI CYNEPIO3UIIUN
CHUJI, IPUHIIMI PABHONPABHOCTU MHEPIMATIBHBIX CUCTEM OTCUETA; MOJEKYJISIPHO-
KMHETUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, TA30BbIC 3aKOHBI, IEPBbIN 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHMS AJIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa,
3akoH OMa [iJ1g yyacTka Ienu, 3akoH OMa Jiist TOJIHOM 3JEKTPUUYECKOM 1IeTH, 3aKOH
Jlsxoynst — Jlenna, 3aK0H IEKTPOMArHUTHON MHAYKIMHU, 3aKOH COXPAaHEHUs SHEPTUH,
3aKOH MPSAMOJIMHEWHOTO PACTIPOCTPAHEHHS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
IPEJTOMJICHHS CBETA; 3aKOH COXPAHECHUS SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHMS HJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHSI MACCOBOTO YMUCIIA,
noctynaTthel bopa, 3aKOoH paJin0OakKTUBHOTO pacnaja); yBEpEeHHOE UCIOJb30BaHUE
3aKOHOB W 3aKOHOMEPHOCTEH MpH aHaiau3e (U3UYECKHX SBJICHUN U
IIPOLIECCOB;

[15)yMeHHe yUUTHIBATh IPAHUIIBI TPUMEHEHUS U3YUCHHBIX (U3MUECKUX
MOJIENIEH: MaTeprallbHasd TOYKA, MHEpPIUAIbHAs CUCTEMA OTCUYETA, UACAIbHBIN Ia3;
MOJIENIH CTPOCHUS T'a30B, )KUAKOCTEN U TBEPIBIX TEJl, TOUCUHBIM JJIEKTPUUECKUN 3apsiL,
saepHas MOJIENb aTOMa, HYKJIOHHAS MOJIeTb aTOMHOTO S/Ipa MPH PEIICHUHN (PU3HIECKUX
3a1ay;

I16) B1ageHne OCHOBHBIMM METOJAaMU HAYYHOTO MO3HAHMS,
UCTIOJIb3YEMBIMHUB (DU3HKE: MPOBOUTD TPSIMbIC K KOCBEHHBIE U3MEPEHHUS (HM3HIECKUX
BCJIMYMH, BEIOMpas ONTUMAJIBHBIN CITOCO0 M3MEPEHUS U MCIIOIb3Ys H3BECTHBIC
METO/bI OLIECHKH MOTPENTHOCTENW U3MEPEHHI, MPOBOJIUTH UCCIETOBAHUE 3aBUCUMOCTEM
(GU3NYECKUX BETMUYHMH C UCTIONB30BAHUEM MPAMBIX H3MEPEHUI, 00BIACHITh MOTY4YEHHBIE

PE3YyIbTAaThl, UCIIOJIB3Y (1)PI3PI‘-I€CKI/IG TCOPHUH, 3aKOHBI U IIOHATHA, U ACJIaTh BBIBOJBI,

13



co0roaTh mpasuiia 0€30MacHOro Tpya MpH NPOBEJCHUH UCCIEI0OBAHUI B paMKax
yueOHOro 3KCIePUMEHTA U Y4eOHO-UCCIEeJ0BATENbCKOM IEATENbHOCTH C
UCTI0JIb30BaHHEM IIU(PPOBBIX U3MEPUTEIIBHBIX YCTPOICTB U 1a00PATOPHOTO
o0opy10BaHUS; CHOPMUPOBAHHOCTH MPEJCTABICHUIN O METOIaX MONYYEHUS HAYUHBIX
ACTPOHOMUYECKUX 3HAHUM;

[17) chopMrpOBaHHOCTH YMEHUS PEIIaTh paCUETHHIC 3a]a4d C SIBHO 3aaHHOM
(Gu3MYeCcKoi MOJIETbI0, UCTIONB3YS (PU3NUECKHE 3aKOHBI U MPUHIIUIIBL, HA OCHOBE aHAN3a
YCIOBUS 3a7a4i BBHIOUPATh (DU3UYECKYI0 MOJIENb, BHIICNATh (HU3NUYECKHE BEITMUUHBI
1 GopMyIibl, HEOOXOTUMBIE JIJIS €€ PELICHUs, TPOBOAUTH PACUEThl U OI[CHUBATH
peasbHOCTh MONYYEHHOTO 3HAYCHUS (PU3MIECKON BETMYUHBI; pPeIlaTh Ka4eCTBEHHbIE
3aJ1auyl, BHICTpANBas JOTMYECKU HEMPOTHUBOPEUUBYIO LEMOYKY PACCYKACHUI C OMOPOit
Ha U3yYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHHUS;

[18)cdopMupoBaHHOCTH YMEHUS IPUMEHSATH MONYIEHHBIE 3HAHUSA JUIS 00BACHEHUS
YCIIOBUH MPOTEKaHHA GU3UIECKUX SBJICHUHN B IPUPOAE U IS IPUHSATHUS TPAKTUUECKUX
pelieHnii B MOBCEAHEBHON XMU3HU [ obecreueHus 0e30MMacHOCTH IpU
00paleHN! ¢ OBITOBBIMH TPUOOpPAMH M TEXHHMYESCKHMMH YCTPOWCTBAMH,
COXpAaHEHUS 30pPOBbS U COOIOJIEHUS HOPM IKOJIOTUYECKOTO MOBEIECHUS B OKPY KatoIIeit
cpele; TOHUMaHne He00X0AMMOCTH IPUMEHEHUS TOCTHKEHUI DU3UKU U TEXHONOTUH s
palMOHANBHOTO MPHUPOAONOJIb30BAHNUS;

I19) cdopmupoBaHHOCTH COOCTBEHHOM TTO3UITUH 110 OTHOIICHUIO K
Guznyeckoi nHpopMaIu, TOTy4YaeMON U3 Pa3HbIX NCTOYHUKOB, YMEHUH MCTIOJIH30BATH
U(pPOBBIE TEXHOIOTHHU IS TIOUCKA, CTPYKTYpPUPOBAHHUS, MHTEPIPETANU 1
TMpeJICTaBIeHUs YUeOHOH M HAYIHO-TIOMYJISIPHON HH(POPMAIIUN; PA3BUTUE YMEHHI
KPUTHUYECKOTO aHaIN3a MoJiydaeMo nH(popManuu;

I110) oBnageHne ymMmeHUsIMU pabOTaTh B IPYMIIE C BHIMTOTHEHUEM PA3TUUYHBIX
COIMAIBHBIX POJIeH, TUIAHUPOBATH PA0OTY I'PYIIIbI, PAIMOHATIBLHO PACIPEACIISITh
NEATENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJCKBATHO OLICHUBATH BKJIAJ
KaXXJI0r0 M3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMON MPOOIIEMBI;

IT11) oBnanenue (chopMUPOBAHHOCTH MPEACTABICHUI ) MPABUIIAMU 3aUCU

bu3ngeckux hopmyn peabeHO-TOUeUHON cUCTeMbl 0003HaueHuit JI. bpains (ans
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CIENbIX U CIA00BUIAIIUX OOYUAIOIIMXCS).

5. COAEP)KAHUE YYEBHOI'O IIPEAMETA
Beeoenue
duzuka - (pyHIaMeHTalIbHAsE Hayka o npuponae. EcrecTtBeHHO-
HAY4YHBIA METOJI MO3HAHUS, €r0 BO3MOXXHOCTH U I'PaHULIbI
OPUMEHUMOCTHU. DKCIIEPUMEHT U TEOPHUS B MPOIIECCE MO3ZHAHUSA
npupoabl. MojsienupoBanue GU3NIESCKUX SIBJICHUM U npoieccoB. Poib
SKCHEPUMEHTA U TEOPUHU B MPOILIECCE MMO3HAHUS TTPUPOAbl. DU3nUEeCcKas
BenuduHa. [lorpemrnoctn nuamepenuii GU3NUECKUX BEJIUYHH.
duznveckue 3aKkoHbI. [ paHUIIBI TPUMEHUMOCTH (PU3UUSCKUX 3aKOHOB.
I[TonsiTue o pusnueckom kapTuHe Mupa. 3HaueHUEe PUUKU TTPU
ocBoenuu npodeccuit CI1O u cneunanpuocteit CI1O.
1. Mexanuxa
Kunnemartnka. Mexannueckoe asuxenue. [lepememenue. [1yTs.
CkopocTtb. PaBHOMEpHOE NPIMOJIUHENHOE IBUKEHUE. Y CKOPEHHUE.
PaBHOnepemMeHHOe npsaMoJIMHEeHOe ABMKeHHEe. CBOOOTHOE MaicHUE.
JIBm>keHHe Tea, OpONICHHOTO MO YIJIOM K TOpU30HTY. PaBHOMEpHOE
JIBUKEHHE T10 OKPYKHOCTH. 3aKOHbI MexaHUKHU HproToHa. IlepBrlit
3akoH Herotona. Cuna. Macca. Umnysnbsc. Bropoit 3akon HeroToHa.
OCHOBHOI1 3aKOH KJ1aCCUYECKOW AUHAMUKU. TpeTuii 3akoH HeroToHa.
3aKOH BCEMHUPHOTO TAroTeHus. I paBuTanmonHoe 1noJje. Cusa TsKECTH.
Bec. Crtoco0Obs1 nzmepenust Macchbl Teil. CHIIBI B MEXaHHKE. 3aKOHBI
COXpaHEHUsI B ME€XaHUKe. 3aKOH COXpAaHEHHUS UMITyJbca. PeakTuBHOE
nBmxenne. Padora cuipl. Padbora moTeHIIMAIBHBIX CHJI. MOIIHOCTS.
Oueprusi. Kuneruueckas sneprusi. [loreHuuanbHas sHeprusi. 3aKOH
COXpPAHEHUSI MEXaHUYECKOU FHepruu. [I[pumenenmne 3aKkOHOB
COXpPAHECHUHA.
2. Octo6vl MONEKYIAPHOU u3UKU U MEPMOOUHAMUKU

OCHOBBI MOJICKYJISIPHO-KUHETUYECKOW TeopuH. M ieanbHbIN ras.
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OCHOBHBIE NOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUYECKON Teopuu. Pazmepsl u
Macca MoJIeKyJ U aToMoB. bpoyHoBckoe aBukenue. uddysusa. Cusbl
U SHEPTUSI MEXKMOJIEKYJISIPHOTO B3aumMoaenucteusi. CtpoeHue
razooO0pa3HbIX, XKUAKUX U TBEepAbIX TeJ. CKOPOCTU IABUKECHUS
MOJIEKYJI U UX n3Mepenue. Uneanepnelil ras. Jlanenue raza. OCHOBHOE
YpPaBHEHUE MOJEKYJIIPHO-KMHETUYECKOU TEOpUU ra3zoB. Temrieparypa
u ee uzmepenue. ['azoBbie 3aKOHBI. AOCOJIIOTHBIN HYJIb
TeMneparypsbl. TepMoanHaMUudecKkas IKajia TEMIIEpaTyphl.
YpaBHEHUE COCTOSIHUS UaealbHOTOTra3a. MossipHas ra3oBasi
HOCTOSIHHASI.

OcHOBBI TepMOAUHAMUKU. OCHOBHBIC OHSITUS U ONIPEACIICHUS.
BuyTpeHHsis1 3HEpTUsl CUCTEMBI. BHYTpEHHSsIsI SJHEprus UaeajlbHOTO rasa.
Pa6ora u Tennora kak (opMbI epeaadyu SHEPTUU. TenIo0eMKOCTh.
VnenpHasi TEIUIOEMKOCTh. Y paBHEHHE TeTUI0BOTo OanaHca. [lepBoe
Hayajgo TEpMOAUHAMUKU. AnmabaTHbIN npouecc. [IpuHnun nerictBus
teruioBor mammHbl. KIIJI TertoBoro asuraresns. Bropoe Hauaso
TepMOJAMHAMUKHU. TepMoagnHamMudeckas mKajga TeMIEparyp.
XomnoaunbHble MaIMHbL. TenyoBeie aABUrarean. OxpaHa OpupoO kL.

CgoiicTBa nnapoB. Mcnapenue u konaeHcanus. HacelieHHbIN nap u
ero cBocTBa. AGCONIOTHAS U OTHOCHUTEIbHASI BJIAXHOCTH BO31yXa.
Touka pockl. Kurnienue. 3aBUCUMOCTB TEMIIEPATYPbl KUIIEHUST OT
naBiieHUs. lleperperslii map U €ro UCIOJAb30BaHUE B TEXHHUKE.
CgoiicTBa )KXuAKOCTE. XapaKTepUCTHUKA KUIKOTO COCTOSTHUS
BeuiecTBa. [IoBepXHOCTHBIN CHOM KUAKOCTH. DHEPTUs
MMOBEPXHOCTHOTO CJIOsA. SBJI€HHUSI HA TpaHULIE KUJKOCTU C TBEPIAbIM
tenoM. Kanunnsipusie siiieHusi. CBoOMCTBAa TBEPABIX TE.
XapaKTEepUCTUKA TBEPJAOTrO COCTOSAHUS BELIECTBA. Y IPYrue CBOMCTBA
TBEPAbIX TeJ. 3aKOH ['yka. MexaHnueckne CBOMCTBA TBEPABIX TEIL.
TennoBoe pacmupeHue TBEPAbIX TEJ U )Kkuakocteu. [lnaBiaenue u

Kpucrajjiin3amnusi.
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3. Dnekmpoounamuka

DIEKTPUUECKOE MOJIE. DICKTPUUYECKUE 3apsabl. 3AaKOH COXPaHECHUS
3apsana. 3akoH Kymnona. Dnekrpuueckoe nosie. Hanpsi>keHHOCTh
anekTpuueckoro noss. [lpuHnun cyneprno3uiinu noJjei. Pabora cui
JIeKTpocTaTndeckoro noJs. [lorenumnan. Pa3HoCTh MOTEHIIMAIOB.
DKBUIIOTEHIIMAIBHBIE NOBEPXHOCTU. CBSI3b MEXKY HANIPSIKEHHOCTHIO U
Pa3HOCTHIO MOTEHIIUAJIOB AJIEKTPUUYECKOTO NoJst. JIu3eKkTpuku B
asekTpudeckom noJie. [lonspusanus ausnekTpukoB. [IpoBoaHUKHN B
anekTpudeckom nojie. Kongencaropsl. CoeqUHEHHE KOHAEHCATOPOB B
Oatapero. DHeprust 3apsKEHHOTO KOHJIeHcaTopa. DHEPTUst
AJIEKTPUYECKOTO NoJisi. 3aKOHBI MOCTOSIHHOT'O TOKa. Y CJIOBUSI,
HEOOXOUMBIC JIJIsI BOBHUKHOBEHUS U MTOJICP>KAHUSI DJICKTPUIECKOTO
Toka. Cujia TOKa U MJIOTHOCTh TOKa. 3akoH OMa u1sl yyacTKa 1enu
0e3 DJIC. 3aBUCUMOCTD IJIEKTPUUYECKOTO CONPOTUBIICHUS OT
Marepuasna, JJIMHBI U IJIOMAIA HOIIEPEYHOr0 CEYEHUS NPOBOTHUKA.
3aBUCHUMOCTH JIEKTPUUECKOTO CONPOTUBIIEHUS NPOBOAHUKOB OT
TEMIIEpATYpPbl. DJIEKTPOABHUXKYIIIAsl CUJIa HCTOYHHUKA TOKa. 3aKOH
Owma piisg nmoaHo# nenu. CoearuHeHue NpoBOJHUKOB. CoefTUHEHHUE
HCTOYHUKOB DJIEKTPUUECKON 3HEprum B 6arapero. 3akoH J[>koyrisi-
Jlenmia. PaboTa 1 MOIITHOCTH 3JISKTPHUYECKOTO TOKa. TerioBoe
JEVICTBHUE TOKA.

DNEeKTPUUECKUN TOK B mosrynpoBogHuKax. CoOCTBEHHAs
ITIPOBOJIMMOCTH MOIIYIPOBOAHUKOB. [loynmpoBOAHUKOBBIE TPUOOPHI.
MaruuTtHoe 1noJie. BEeKTop MHAYKIIMA MarHUTHOTO noJs. JleiictBue
MArHUTHOTO I1OJISI HAOPSIMOJUHEUHBIN MPOBOJHUK C TOKOM. 3aKOH
Awmriepa. BzanmopeiictBue TOKoB. MarHUTHBINM OTOK. Padora mo
MEPEMEIIEHUIO TPOBOJHUKA C TOKOM B MArHUTHOM T10J1€. /lencTBue
MArHUTHOTO TOJIsI HA JABVOKyIHuncs 3apsa. Cuina JlopeHia.
OnpenesieHue yaeJabHOTO 3apsaaa. Y CKOPUTEIHU 3apsS>KEHHbBIX YaCTHUL.

SHCKTpOMaFHI/ITHaH WHAYKIOWA. QHGKTPOMaFHI/ITHafI NMHAOYKIOHWA.
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Buxpesoe anektpuueckoe nose. CaMOMHAYKIMS. DHEPIrUsi MAarHUTHOTO

ITOJIA.

4. Konebanus u 6oamwi

Mexanuueckue kosiebanus. KosebarenbHoe IBUKEHHUE.
I'apmonunueckue kojgebanus. CBOOOIHBIE MEXaHUYECKHE KOJICOaHMsI.
JIuHeliHble MeXaHUYEeCKHe Kojie0aTelbHble CUCTEeMBI. [IpeBpaliienue
SHEPruu Npu KojgedareabHOM ABMKEeHUU. CBOOOTHBIC 3aTyXaloIIne
MexXaHu4Yeckue KojiebaHusi. BeIHYyXJIeHHbIE MEXaHUYEeCKUE KOoJeOaHusl.

VYrpyrue BosiHbl. [loniepeunsie U Npo10JIbHbIE BOJIHBI.
XapakTepuCTUKHU BOJHBI. Y paBHEHHUE TIJIOCKON OeryIiieil BOJHBI.
Nurepdepennus BoaH. [lorstue o nudpakuuu BojiH. 3BYKOBBIE BOJIHBI.
VYabpTpa3ByK U €ro NpUMEHEHUE.

DnekTpoMarHuTHbIe Kose0anusi. CBOOOIHBIC DJIEKTPOMAarHUTHHIC
kosneOanus. [IpeBpalieHue 3HEepruu B KojaebaTeIbHOM KOHTYPE.
3aTyxarmme 3JIeKTPpOMarHuTHele KojieOanus. ['eHepartop
He3aTyXaroluX dJIEKTPOMAarHuTHBIX KojebaHuii. BeiHy X/ 1eHHbIe
aIeKTpuueckue konedanus. [lepemenusll Tok. I'eHepaTop
IIEPEMEHHOI0 TOKa. EMKOCTHOE€ 1 MHIYKTHBHOE CONPOTUBJICHUS
NEePEeMEHHOTO ToKa. 3akoH OMa 15l 3JIEKTPHUUECCKOM enu
MMePEeMEHHOTro TokKa. PaboTa U MOIITHOCTH MEPEMEHHOTO TOKA.
I'enepaTtopsl Toka. Tpanchopmatopsl. TOKU BBICOKOM YaCTOTHI.
Ilonyuenune, nepenaya u pacrpeacieHUue IEKTPOIHEPTUH.

DNEeKTPOMarHUTHBIE BOJIHBI. DJIEKTPOMArHUTHOE T10JI€ KaK OCOOBIN
BUJI MaTEpUH. DJIEKTPOMAarHUTHLIE BOJHBI. BuOpaTtop ['epma.
OTKpBITHIN KOJIeOaTenbHBIN KOHTYP. M300peTenue paauo A. C.
IHomoBeiMm. IToHsiTHE O pagnocBsa3u. [IpuMeHeHNE PIEKTPOMArHUTHBIX
BOJIH.

. Onmuka
ITpupona ceera. CKOpOCTh pacOpOCTPAHEHUS CBETA. 3AKOHBI

OTpa)keHUus U npeaomiueHus ceera. [lonmHoe orpaxenue. JIMH3BI.
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I'nma3 kak ontuueckas cucrtema. Ontudyeckre npuoopbl. BonmHOBbIE
cBoiicTBa cBeta. UHTepdepennus ceera. KorepeHTHOCTh CBETOBBIX
nyuer. UutepdepeHnus B TOHKUX miieHkax. [lojsockl paBHOM
tomuuHbl. Konbiia HeroTtona. Mcnonb3oBanue nHTtepdEepeHIIUU B
Hayke u TexHuke. {udpakiuus ceera. Judpakuus Ha mienu B
napamiebHbIX JIyuax. JludppakiuumonHas pemertka. [loustue o
rojorpaduu. Ionspuzanus nmonepednbix BoJiH. [lonsipuzanust ceera.
JIBoiiHOe nyuenpenomiieHue. llonsaponasl. Jlucnepcust ceera. Buael
crekTpoB. CriekTpsl ucnyckaHus. CreKTpbl NOTJIOIEHUS.
VYaeTpaduosneroBoe u nHppakpacHoe u3jiydeHusi. PEHTreHOBCKUe
nyuyu. UxX npupoga u cBoUcCTBA.
6. Dnemenmor K6aHmMosoU pusuxu

KBanToBas ontuka. KBantoBas runoresa [lnmanka. @OTOHBI.
Bueurnuii porosrnexkrpudeckuit 3¢ dext. BAyrpenHuit pororddekr.
Tunsl poTtornemenToB. du3uka aroma. PazBurue B3risi10B Ha
CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpPax BOAOPOA.
Snepuas monenb aroma. OnwiTel . Pezepdopaa. Moaens atoma
Bosiopoaa nmo H. bopy. KBanTtoBbsie renepartopsl. @PU3mMKa aTOMHOT O
siapa. EcTecTBeHHas paIMOAaKTUBHOCTh. 3aKOH paJMOaKTUBHOIO
pacnana. CnocoObl HAOIIOJAECHUS U PETUCTPAIINU 3aPSHKSHHBIX YaCTHII.
Dddext BaBunoa — YepenkoBa. CTpoeHue atoMHOTO siapa. Jledekr
MAaccChl, JHEPTUs CBSI3U U YCTOMYHNBOCTb aTOMHBIX s1aep. SaepHbie
peakuuu. MIckyccTBEHHas pailOaKTUBHOCTD. J[eneHUe TAXKEIbIX AEP.
Llenmnas saepHast peakuus. Y1paBiasieMasl HernHas peakuus. S nepHblii
peakTop. [lonmydyeHnne paguOaKTUBHBIX U30TOIIOB U UX ITPUMEHEHUE.
buonoruueckoe nericTBre paiOaKTUBHBIX U3JIYUYCHUU.
DneMeHTapHbIE YaCTHUIIbI.

/. Deomoyus Bcenennoi
Crpoenue u pazButue Becenennon. Hama 3Be3aHast cucrema -

l'anmakTuka. /Ipyrue ranaktuku. beckoneunocts Beenennoiui. [lonstue o
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kocmosioruu. Pacmupsiromasacsa Beenennast. Monens ropsiuei
Bcenennoii. CtpoeHue u nporncxoxjaeHue ['amakTuk. OBoaronns 3Be3.1.
I'unoresa npoucxoxaeHnst CoTHEYHON CUCTEMBI. TepMosiAepHBbIit
cuHrtes. [Ipobiema TepmosiziepHoit sHepreTuku. DHeprust CoaHIa u

3Be3/1. DBomtonus 38e3/. [[poucxoxaenne CoOTHEUHOW CUCTEMBI.
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6. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEIMETA

Ne HaumeHoBaHnue TeM Bcero Jlexuuu IpakTnuec-
n/n KHUe 3aHATHS
Beenenue 2 2
MexaHuka 14 6 8
OCHOBBI MOJIEKYJISIPHOH (DM3MKU M TEPMOJTUHAMHUKH 14 6 8
DNEKTPOIMHAMUKA 12 6 6
Konebanus 1 BOJHBI 12 6 6
Ontuka 12 6 6
OJeMeHTBI KBAaHTOBOW (hH3UKH 8 2 6
Opomtonus Beenennoit 4 4
HTOI'O 78 38 40

Hmozosana ammecmavyusn 6 ghopme oughghepenyuposannozo
3auema
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7. YA EBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHHUYECKOE

OBECHHEYEHMUME ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

7.1. Onucanne MaTepuaJIbHO-TEeXHUYECKOM 0a3bl, HEOOXOTUM Ol 1151
OCylLIeCTBJIeHHSI 00Pa30BaTeJIbLHOIO MMpoLecca

Haumenopanue novemenui AT Anpec (MecTONOM0KEeHNE) NTOMeleHU I
TIPOBEEHMSI BCEX BUI0B yqeﬁﬂmi JJI51 MPOBeleHUsI BCceX BUI0B y4eOHOM
. Y4eOHBIMILIAHOM (B CJIy4ae peajau3aluu
TIOMEINEHMS LIS CAMOCTOSI TEILH O o0pa3oBaTe/ILHON NMPOrpaMMbl B CeTeBOI
I padoTHI, ¢ yKa3aHHEM NepeYHs
/ OCHOBHOI0 0GOpYI0BANNS, YIeBHO- ¢ opMe TONIOTHATEIHLHO YKA3ZBIBAETCS )
. HATISUTHBIX TOCOGHIT HANMEHOBAHUE OPTaHU3ANHH, C KOTOPOW
3aKJII09eH
HCIIOJIb3yeMOr0NPOrpaMMHOT 0
0T 0BOP)
odecreyeHust
Kabuner maTeMaTnueckux 414056,
JUCIUTUIAH: yaeOHas ayIuTOPHS IS AcTtpaxaHckas
TIPOBEICHUSI 3aHITUI BCEX BUIIOB, B 0071acTh,T.
TOM YHCJIE TPYIIIOBBIX U AcTpaxaHs,
VHAUBUYAJIbHBIX KOHCYJIbTALUH, p-H JIeHuHCKUH,
1 TEKYIIEer0 KOHTPOJISI U yi. Tarumesa, 1. 18a
MIPOMEKYTOUHON aTTeCTalluU
1. Jlocka yueGHas
2. PaGouee MecTO NpernoaBaTess
3. Kommiekr
ydeOHoliMeOenu Ha
25 gern.
4 HarnsaHele
nocoous
5. [TnakaTel TeMaTHUECKHE
6. IlepeHocHoit
MYJIbTUMEANUHBIMKOMIUIEKT
7. Kanpkynsaropsl — 25 miT.
2 JIy1st caMOCTOSATEIbHOM 414056,
paboTsr: AcTtpaxaHckas
Bubanoreka, ynTaabHBIN 341 00J1aCTh,T.
C BBIXO/IOM B MHTEPHET AcTtpaxaHs,
1. Kommnnekt yue6Hoit Mebenu Ha 50 wesn. | P-H JIeHHHCKHI,
2. KoMmmnekT yqe6HO-HaTIsTHbIX
TTOCOOMIA
3. Kommsiorep - 8 mT. yn. Tarumesa, 1. 18a
4. CranuonapHslit
MYJIBTUMEJUINHBIAKOMILIEKT
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7.2. PekoMeHayeMas Jimreparypa

JIvumpuesa B. @. Guszrka nyis ripodeccuii U CeluaIbHOCTEN TEXHUYECKOTO TTPOMUIIS:
YUYEOHUK 17151 00pa3oBaTeIbHbIX YUPEXKICHUM cpe/l. ripod). oopazoBaHust. — M., 2020.

JIvumpuesa B. @. Gusrka fyist ipodeccuii U CHeIUATbHOCTEN TEXHUYECKOr0O MPOQuIIs.
COop- HUK 33/1a4: y4ueO. Tocooure 11 00pa3oBaTEIHLHBIX YUPSKIICHUM Cpe/l. TIpod.
obpazoBanust. — M., 2014.

JIwumpuesa B. @., Bacunwes J1. U. Dvzvika 17151 npodeCCrii U CrielMaIbHOCTEH
TexHU4YecKoro npodusist. KoHTposibHbIE MaTepHasibl: yueO. MOCOOUsT 1151 yUPEKICHUN CPET.
rpodg. oopasoBanusi / B. @. Imurpuesa, J1. . BacuiseB. — M., 2020.

JIvumpuesa B. @. Gusvka fyist ipodeCccuii U CHeIUATEHOCTEN TEXHUYECKOT0 MPOQuIIs.
JlaGopaTopHbIi NPaKTUKYM: y4eO. TIocoOusT 1Sl yIpesKaeHUM cpe. ipod). oopazoBaHust / B. .
JImutpuena, A. B. Kopxxyes, O. B. Myprazuna. — M., 2020.

JIvumpuesa B. . Guzrka nyist ipodeccuii U CeuaIbHOCTEH TEXHUYECKOTO TTPOMHIIS:
AJIEKTPOHHBIN y4IeO.-METO/I. KOMITISKC JJIs1 00pa30oBaTelIbHBIX YIPESKACHUM cpe. pod.
obpazoBanust. — M., 2021.

JIwumpuesa B. . duznka nyist ripodeccuii U CrieruaIbHOCTEH TEXHUYECKOTO TTPOMHIIS:
AJIGKTPOHHOE yUeOHOE M3/IaHUE (MHTEPAKTUBHOE JIEKTPOHHOE MPUJIOKEHHE) JUTsT
00pa3oBaTeIIbHBIX YUpeXKIIeHUH cpe;l. pod. oopazoBanmst. — M., 2021.

Kacwvsinos B. A. immroctpypoBaHHbIH amiac 1o ¢usuke: 10 xiacc— M., 2020.
Kacwvsinos B. A. UnmroctprupoBaHHBIH atiiac 1o ¢msuke: 11 kinace. — M., 2020.

Tpoghumosa T. H., Dupcos A. B. Dvznka njist npodeccuii v CrielaibHOCTEN TEXHUYECKOTO U
©CTeCTBEHHO-Hay41IHOT O rpodmieii: CoopHHK 3amad. — M., 2022.

Tpogpumosa T. H., Dupcos A. B. Dvznka 1jist npodeccuii v CrielaibHOCTEN TEXHUYECKOTO U
©CTeCTBEHHO-Hay1IHOT 0 rpodruieii: Penrenmst 3amad. — M., 2020.

Tpogpumosa T. U., Dupcos A. B. Puzuka. CnnpaBounuk. — M., 2020.

Dupcos A. B. Puszrka jjist npodeCCrii U CIIeUAIbHOCTEH TEXHUIECKOro Y €CTeCTBEHHO-
HAy4IHOT'0 POHIIeH: YISOHHK JIJTs1 0Opa30BaTEIIbHBIX YUPESKIICHUM Cpel. Ipod.
oopazosanus / o pen. T. M. Tpodrumosoii. — M., 2020.

HNuTepHer- pecypchl

www. fcior.edu.ru (®enepanbHbIii IIEHTP HHPOPMAITMOHHO-00Pa30BaATCIILHBIX
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pecypcoB).

www. school. edu. ru (Poccuiickuii oOpa3oBaTeIbHBIN MOPTAJ.)
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8.OCOBEHHOCTHU OPI'AHU3AILIUU OBYUYEHUSA 1Jis1 UHBAJIU/10B U
JINTI] C OTPAHUYEHHBIMU BO3MOKHOCTSAMU 3I0POBbSA

Jns  oOydaromuxcsi ¢3 4KClia UWHBAJIUJIOB U JIMI C OrPaHUYCHHBIMU

BO3MOXKHOCTSIMU 37I0pOBbSl Ha OCHOBaHHS MHCHBMEHHOTO 3asBJICHHS y4yeOHas

mucuuminaa  OVIL06  ®dusuka peanusyercss C  y4eTOM  OCOOEHHOCTEH

NMcuxo(U3NYECKOro Pa3BUTUSI, HHAUBUAYATbHBIX BO3MOXKHOCTEM U COCTOSIHUS

3I0POBBS (J1ajiee — MHANBUYATbHBIX OCOOEHHOCTEH ).
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9. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA YYEBHOI'O ITIPEIMETA

PesynbraTsl 00y4yeHust
(IMYHOCTHBIE,
npeAMeTHBIE,
MeTanpeaMeTHbIe)

pe3yJbTaToB

Kog

IIposepsiembie
YMEHHs M 3HAHHUA

@®opMbI U METOABI KOHTPOJIS U OLEeHKHU
pe3yJibTaToB 00y4eHHs

Texymmii IIpomesxyrounas
KOHTPOJb aTTecTalnus

TOTOBHOCTH K TPYAY,
OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPyAoIo0ue;

J1.23

(Dop/wupylomc;z 3a cuem nocnaeleHHblX 146/161/7 u eocnumameilbHovlx
300ay HA 3AHANUSIX.

TFOTOBHOCTh K aKTUBHOH
NIeATEIIbHOCTH
TEXHOJOTMYECKON U
CoLIMaJIbHOM
HaIIpaBJICHHOCTH,
CIIOCOOHOCTE
MHULMUPOBATh,
IJIAHUPOBATh U
CaMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO
JIeSITEIIbHOCTD;

J1.24

@0pMupyiomC}z 3a cdent nocmaeieHHvblx ueﬂezi u seocnumamejlibHblX
30044 HA 3AHANUSX.

IUTAHUPOBAaHUE U
OCYLIECTBJICHUE NEHCTBUN
B OKpYXarouleu cpene Ha
OCHOBE 3HAHHUSA LEIIEN
YCTOMYMBOI'O Pa3BUTHSA
YeJI0BEUECTBa;

J1.28

Q)OPMMpleWZC}Z 3a cdem nocmaeieHHvlx ueﬂed u socnumameslbHblx
3a0a4 HA 3aHAMUSIX.

aKTHBHOE HENPHUATHE
JENCTBUM, MPUHOCALINX
BpEl OKpYXarouleil cperne;

J1.29

@0pMupy}0mc;Z 3a cdem nocmaeieHHblx 146]1@12 u socnumameslbHblx
3a0a4 HA 3AHAMUSIX.

YMEHHE IPOrHO3UPOBATh
HeOJIaronpusITHHIC
9KOJIOTUYECKHE
TIOCIIEICTBHSA
TIPEATIPUHIMAEMbIX
JICCTBUH,
MIPEAOTBpAIIATh HX;

J1.30

@0pMupy}0mc;Z 3a cdem nocmaejleHHblX 148]1812 u eocnumamelbHblX
3a0a4 HA 3AHAMUSIX.

OCO3HAHUE UEHHOCTHU
HaY4YHOU JIEATENbHOCTH,
TOTOBHOCTb
OCYLIECTBIISATH
MIPOCKTHYIO U

J1.34

(DopMupyiomCﬂ 3a cuem nocnaeieHHblX U@ﬂeﬁ u socnumamesibHvlx
3a0a4 HA 3AHAMUSIX.

26




HCCIICAOBATCIILCKYIO
JCATCIIBHOCTD
WHAWBUAYAJIBHO U B

rpymme.

MemanpeomemHuix:
BBISIBIISIT M.4 YMETH: BbIABIATH Yemuwiii onpoc
3aKOHOMEPHOCTH U 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B MPOTHBOpPEYHS B
paccMaTpuBaeMbIX paccMaTprBaeMbIX
SIBIICHUSIX; SIBJICHUSX;
BJIQJIETh HABBIKAMHU M.7 YMETH: Bnanetsb Ilpaxmuueckas
yueOHO- HaBBIKAMH YIECOHO- paboma
HCCIIEIOBATENBCKON UCCIIE0BATENbCKON
MIPOEKTHOH eI TeNLHOCTH, Y TIPOEKTHOMN
HaBBIKAMH pa3pelIeHus JIeATETLHOCTH,
pooIeM; HaBBIKAMU

paspeleHus

mpobiem;
CIIOCOOHOCTh | M.8 YMETH: Yemuwiti onpoc
TOTOBHOCTH K CIOCOOHOCTh U Tlpaxmuueckas
CaMOCTOSTETLHOMY TOTOBHOCTb K paboma
MIOMCKY METOJIOB PELICHHS CaMOCTOSITEILHOMY
MPaKTHYECKUX 3a/1au, MOMCKY METOJIOB
MIPUMEHEHHUIO Pa3THYHBIX perieHus
METOJIOB MO3HAHUSI; MPaKTHYECKUX 3a]1ad,

MPUMEHEHHUIO

pas3JIMYHBIX METOJIOB

MO3HAHUS;
BBIOMpATh TEMATHUKY U M.32 VYMETH: Yemuwiti onpoc
METOJIbI COBMECTHBIX BBIOMpATh TeMAaTuKy | [Ipakmuueckas
JIEUCTBUI € y4ETOM 1 METOAbI paboma
0OIIUX UHTEPECOB U COBMECTHBIX
BO3MOXKHOCTEH KaKJI0TO JIEICTBUI C yUETOM
YJIeHa KOJIJICKTUBA; OOIIMX UHTEPECOB U

BO3MOXKHOCTEM

KaXJI0r0 4ieHa

KOJUICKTHBA;
CaMOCTOSITENTEHO M.38 YMETH: Yemuwiti onpoc
OCYIIECTBIISATH CaMOCTOSTEIHHO
MO3HABATENbHYIO OCYIIIECTBIISTh
JIeATENLHOCTD, BBISIBIISITH M03HABATENbHYIO
poOJIeMbI, CTABUTH U JIeATENLHOCTB,
(dbopMynrpoBaTh BBISIBIISITH TIPOOJIEMBI,
COOCTBEHHBIE 33/1a4H B CTaBUThH U
o0pa3oBaTenpHON hopmynmrpoBaTh
JICATEIILHOCTH U COOCTBEHHbIE 3a/1a41
JKU3HEHHBIX CUTYAIUSIX; B 00pa30BaTeNbHOM

JICATENbHOCTH U

KH3HEHHBIX

CHUTYaIHSX;
npeomemmuix:
c(hOpMHUPOBAHHOCTH 111 3HATD: - Yemmuwuii onpoc
TIPE/ICTABICHUH O POITH 1 copMHPOBaHHOCTH Ilpaxkmuueckas
Mecte Gpu3nKu 1 YMEHHUH pacro3HaBaTh paboma

27




ACTPOHOMUHU B
COBPEMEHHOM Hay4HOU
KapTUHEe MHpPa, O
CHCTEMO0Opa3yroIei
ponu pU3MKU B Pa3BUTHU
€CTECTBEHHBIX HAYK,
TEXHUKH U COBPEMEHHBIX
TEXHOJIOTUM, O BKJIAJIE
poccuiickux u
3apyOCIKHBIX YICHBIX-
(DU3UKOB B pa3BUTHE
HAyKH; TOHUMaHHe
(U3MYECKOl CYITHOCTH
HAOJTIOAaeMBbIX SBICHHUN
MHUKPOMHUPA, MAKPOMHUPA U
MeramMupa; IOHUMaHue
pOJY aCTPOHOMUH B
MPaKTUYECKON
JeTEITHOCTH YeJIOBEKa 1
JaJIbHEHIIeM Hay4IHO-
TEXHUYECKOM Ppa3BUTUH,
ponmu  Gu3MKH B
(dbopMupoBaHnn
Kpyrosopa u
(YHKIIMOHATBEHON
IPaMOTHOCTH YelIOBEKa
JUIS pELICHUS
MPaKTHYECKUX 3a]1a4;

¢bmudeckue  SIBICHUSL
(mpotiecchl) U
O0O0BACHATH UX Ha
OCHOBE M3YUCHHBIX
3aKOHOB: paBHOMEPHOE
U paBHOYCKOPEHHOE
IpSIMOIUHENHOE
JIBIJKEHHE, CBOOOIHOE
MaJICHUE TeJI,
JIBIDKEHHE TT0
OKPY>KHOCTH, HHEPITHS,
B3aMMOJICHCTBHUE TE,
KOJIeOaTeIbHOE
JIBIOKEHHUE, PE30HAHC,
BOJTHOBOE JIBU)KCHUE;
i dy3us, OpOyHOBCKOE
JIBI)KCHHUE, CTPOCHHUE
KHUIKOCTEH U TBEPJIBIX
TeJ, U3MEHEHHE 00beMa
TEJT TIPU HArpPEeBaHUHU
(oxmaxkJieHun),
TEIUIOBOE PaBHOBECHE,
UCTIapeHHe,
KOHJICHCALIMS,
IJIaBJICHHE,
KpucTauiusanus,
IIHUIICHUEC, BIIAX)KHOCTb
BO3JlyXa, CBSA3b CpEHEN
KUHETHYECKOU SHEPIUU
TETUIOBOTO BIDKCHUS
MOJIEKYJI ¢ a0COTIOTHOM
TEMIIEPATYPOH,
TIOBBIIICHHE TaBICHUS
rasa IpH ero
HarpeBaHUU B
3aKpBITOM COCYIIE,
CBSI3b MEXKILY
napameTpamMmu
COCTOSIHUS raza B
H30TIPOLIECCaXx;
SIEKTPHU3AIHUS Tedl,
B3aUMOJIEUCTBHE
3apsI0B, HATPeBaHHE
MIPOBOJHUKA C TOKOM,
B3aUMOJIEHCTBUE
MAarHuTOB,
3JIEKTPOMarHUTHAS
WHIYKLIMS, JEUCTBUE
MAarHUTHOT'O TIOJIST Ha
TPOBOJTHIK C TOKOMH
JIBIKYLIMICS 3apsg,
AIEKTPOMarHUTHEIE
KoJieOaHUs ¥ BOJIHEIL,
MPSIMOJIMHETHOE
pacmpocTpaHeHHe
CBETa, OTpa)KCHHE,
TIpeTIOMIICHHE,
nHTEphEepeHIys,
TUPpaKIUTH
TIOTISIPU3AIS CBETa,
TIACTICPCHS CBETA,
(hoTOdNIEKTpHYECKUH
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3¢ dekT, cBeToBOE
JIaBJICHHUE,
BO3HUKHOBCHHE
JIMHEMYaToOro CrekTpa
aToMa BOZIOPOAA,
€CTECTBCHHAS U

HUCKYCCTBCHHAS
PaJIMOaKTUBHOCTE;

c(OpMHPOBAHHOCTH 12 3HATD: Yemmuwiii onpoc

YMEHUH pacIo3HABATH copMHPOBaHHOCTH Ipaxmuueckas

(bu3nUeCKUe  SBICHUS YMEHHMH pacro3HaBath | paboma

(poriecchl) M OOBSACHATD
HX Ha OCHOBE
H3YYCHHBIX 3aKOHOB:
paBHOMEPHOE U
PaBHOYCKOPEHHOE
MIpSIMOJIHEHOE
JIBMKEHHE, CBOOOIHOE
MajIeHUE TeJ, ABIKCHUE
110 OKPY)KHOCTH,
HHEPLHU,
B3aUMOJICHCTBHE TEII,
KOJIe0aTeIbHOE
JIBUKEHHE, PE30HAHC,
BOJTHOBOE JIBU)KCHHUE;
mmddysus, GpoyHOBCKOE
IBI)KEHUE, CTPOCHHUE
KUIKOCTEN U TBEPABIX
TeJl, i3MeHEeHHe o0bemMa
TeJN MPU HAaTPEBAHUU
(oxJTaXkeHnn), TeTI0BOe
paBHOBecHE, UCIIApEHHE,
KOH/ICHCAIUs, TIIABIICHIE,
KpUCTaJUTU3ALIHS,
[IATIEHKE, BIaKHOCTh
BO3/1yXa, CBS3b CPEHEN
KUHETHYECKOM YHEPIUU
TETIOBOTO JIBIDKEHHUS
MOJIEKYJI ¢ abCONIOTHOM
TEMIIEPATYPOH,
MIOBEIIICHHUE TaBICHUS
rasa IIpH ero HarpeBaHuN
B 3aKpPBITOM COCY/IE,
CBSI3b MEXIY
mapaMeTpaMHu COCTOSHUS
ra3a B H30IPOIIECcCax;
ANEKTPHU3ALHS TeT,
B3aUMOJIEICTBHE 3apsI0B,
HarpeBaHHe MPOBOJHUKA C
TOKOM, B3aMOJICHICTBHE
MAarHuTOB,
AJIEKTPOMaTrHUTHAS
WHAYKUMS, AEUCTBUE
MarHUTHOTO TIOJIS Ha
MIPOBOJHUK C TOKOMH
JBIDKYLIUICS 3aps,
AJIEKTPOMATHUTHBIC
KOIleOaHus U BOJHEI,
MIPSIMOJINHEHOE
pacmpocTpaHeHHe

CBETa, OTpaKCHHE,

(bu3uUecKue  SIBICHUS
(mpotecchl) U
OOBICHATEL UX HA
OCHOBE U3YUCHHBIX
3aKOHOB: PAaBHOMEPHOE
U paBHOYCKOPEHHOE
IpsMOTUHEHHOE
JIBIKEHHE, CBOOOIHOE
rajJieHue Tel,
IBWKECHUE 110
OKPY>XKHOCTH, HHEPLIHS,
B3aUMOJICHCTBHE TEII,
KosebaTenbHoe
JIBIOKEHHUE, PE30HAHC,
BOJIHOBOE JIBIKEHUE;
nuddysusi, GpoyHOBCKOE
JBI)KEHUE, CTPOCHHUE
KUIKOCTEH U TBEPIbIX
TeJ, M3MEHeHne o0beMa
TeJI TIPY HarpeBaHUHN
(oxyaxxnenun),
TETIOBOE paBHOBECHE,
HCIIapeHue,
KOHJICHCAIIHS,
IUIaBJICHUE,
KpUCTALTH3AIIHS,
IIMIICHKE, BIAXKHOCTh
BO3JlyXa, CBSA3b CPeHEN
KUHETUYECKOU SHEPIUU
TEIUIOBOTO IBIKCHUS
MOJIEKYI ¢ aOCOMIOTHOM
TEMIIEPATYPOH,
MOBBIIIICHUE TaBJICHHS
rasa IpH ero
HATpEBaHUU B
3aKPBITOM COCYIIE,
CBSI3b MEXKITY
mapaMeTpaMu
COCTOSIHHS Ta3a B
H30TIPOIIECCax;
SIEKTPHU3AIHS Ted,
B3aUMOJIENCTBUE
3apsI0B, HATPEBaHNE
MIPOBOJJHUKA C TOKOM,
B3aUMOJIENCTBUE
MarHUTOB,
3JEKTPOMarHUTHAS
WHAYKIS, JCHCTBHE
MAarHuTHOIO IO Ha
TPOBOJTHIK C TOKOMH

29




MpeNIOMJICHHE,
uHTephepeHys,
TUQPaKITUTH
MOJIAPU3ALIHS CBETA,
JIMCTICPCHSI CBETA,;
(hoTo3IeKrpUYECKHIA
a¢dekT, cBeTOBOE
JlaBJICHUE,
BO3HHUKHOBCHUE
JIMHENYaToro CrekTpa
aToMa BOAOpOJA,

JIBIKYLIMICS 3aps,
3JIEKTPOMarHUTHEBIE
KoJIeOaHUs W BOJIHBI,
NIPSIMOJINHENHOE
pactipocTpaHeHue
CBeTa, OTpa)KeHHE,
TpesoMIICHHE,
UHTEphepeHus,
mudpakuusu
MOJISIPH3AIIS CBETa,
JIICTIEPCHSI CBETA;

€CTEeCTBCHHAS U (hOTO3EKTPUYCCKIIA
HCKYCCTBEHHAS 3¢ dekT, cBeTOBOE
PaZMOaKTUBHOCTD; JTaBJICHUE,

BO3HUKHOBEHHE

JIMHENYaToro CrekTpa

aTomMa BOZOPOAA,

€CTECTBCHHAS U

HCKYCCTBEHHAs

PaTHOaKTUBHOCTS;
BJIAJICHHE 113 3HaTh: BlajieHue | Yemmuwiti onpoc
OCHOBOIIOJIAraFOIIAMH OCHOBOMOJIATAOMIUMU | [Ipakmuueckas
¢bu3nIecKUMU (bu3nIeCKUMHU paboma
IOHATUSAMU U TIOHATUAMUA u
BCIIMYUHAMH, BCIIMYNHAMU,
XapaKTePU3yIOIIMH XapaKTePU3yIOIIMH
(u3MYECKUE MPOLIECCHI (usnueckre Mporecch
(CBSI3aHHBIMU C (CBsI3aHHBIMU c
MeXaHUYECKUM MeXaHUYEeCKHM
JIBIDKEHUEM, JIBIDKCHUEM,
B3aMMOACHCTBUEM TeETl, B3aUMOJICHCTBUEM T,
MeXaHHUYECKUMHU MeXaHUYEeCKUMU
KoJIeOaAHHUSIMU U KoJIeOaHUAMU u
BOJIHAMU; aTOMHO- BOJIHAMU; ATOMHO-
MOJIEKYJISIPHBIM MOJIEKYJIAPHBIM

CTpPOEHHEM BEIlEeCTBa,
TETUIOBBIMH  TIPOLIECCAMH;
ANEKTPUUECKUM U
MarHUTHBIM  ITTOJISIMH,
ANEKTPUYECKHUM  TOKOM,
ANEKTPOMATrHUTHBIMU
KOJI€OAHMAMHU K BOJTHAMI;
ONTHYECKUMH
SIBJICHHUSIMU,

KBAHTOBBIMH

SIBIICHUSMH, CTPOCHHEM
aToOMa ¥ aTOMHOT'O SI/Ipa,
PaArOaKTUBHOCTHIO);
BIIAJICHUE

OCHOBOIIOJIAr AFOIMMHU
ACTPOHOMUYECKUMU
[TOHSTHSIMH,
TO3BOJISIFOIIIUMHU
XapaKTepu30BaTh
MPOLIECCHI,
MPOKUCXO/IANINE HA
3Be€3/1aX, B 3BE3/HBIX
CHCTEMaX, B
MEXKTaTaKTHICCKON
cpeJie; IBIKCHIEe
HEOECHBIX Tel,

CTPOCHHEM  BEIIECTBA,
TEIUIOBBIMH
IIPOLIECCAMH;
3IIEKTPHIECKIM u
MarHUTHBIM ~ TOJISAMH,
9IEKTPHIECKIM
TOKOM,
9IIEKTPOMATHUTHBIMH
KONEOaHIAMH u
BOJTHAMH;
ONTHYECKUMH
SIBIICHUSIMH,;
KBaHTOBBIMH
SIBIICHUSIMH,
CTPOCGHHEM  aroMa M
ATOMHOTO aapa,
PaIMOaKTHBHOCTHIO); BT
aJieHue

OCHOBOITOJIAr aAl0IIUMU
ACTPOHOMHYECKUMHU
TIOHSTHAMH,
TI03BOJISTIOIIUMHA
XapaKTepHU30BaATh
TIPOLIECCHI,
TIPOMCXOASIIHE Ha
3B€3/1aX, B  3BE3AHBIX
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OBOJIIOLUIO 3BE3 U

CUCTEMaAX, B

Bcenennoi; MEXTAIaKTUUECKON
cpene; JIBIDKEHUE
HeOECHBIX Ten,
SBOJIIOLMIO  3BE3J U
Bceenennoii;
BIIaJIEHUE 114 3HaTh: BlajieHUe Yemuwiii onpoc
3aKOHOMEPHOCTSIMH, 3aKOHOMEPHOCTAMU,3aK | [Ipakmuueckas
3aKOHaMH U TEOPHIMHU OHaMH ¥ TEOPUSIMU paboma
(3aKOH BCEMHPHOTO (3aKOH BCEMHPHOTO
tarotenus, I, I u 11 tarotenus, I, I u 11
3akoHbl Hpl0TOHa, 3aKOH 3aKoHbl HpI0TOHA, 3aK0H
COXpaHEeHHs COXpaHEHHUs
MeXaHUYeCKOW SHEPTHH, MEeXaHUYECKOU DHEPTHH,
3aKOH COXpPaHEeHHUs 3aKOH COXPaHEeHUsI
UMITYJIbCa, TIPHHIMI UMITYJIbCa, PUHIINAI
CYTIEPIIO3UIMH CHUJI, CYNEPIIO3ULINH CHJI,
TIPUHINTT MPUHIUI
PaBHOIIPAaBHOCTH PaBHOIIPABHOCTH
HWHEPUHUATIBHBIX CUCTEM HMHEPUHAJIbHBIX CUCTEM
oTcyeTa; MOJIEKYIIpHO- 0TCYeTa; MOJEKYJISIPHO-
KUHETHYECKYIO TEOPHUIO KUHETHYECKYIO TEOPHUIO
CTpOCHUS BEIlEeCTBa, CTPOCHUSI BEIIECTBA,
ra30BbI€ 3aKOHBI, ra30BbIE 3aKOHBI,
NIEPBBIN 3aKOH NIEPBBIN 3aKOH
TEPMOJMHAMUKH; 3aKOH TEPMOIMHAMHUKH; 3aKOH
COXpaHEHUs COXPaHECHUS
JIEKTPUUECKOTr 0 3apsija, 3JIEKTPUUECKOT O
3akoH Kynona, 3axoH 3apsana, 3akoH Kyrmona,
Owma [1g ygacTka IIery, 3akoH OMa 11 ydacTka
3akoH OMa ISt OJTHOM menw, 3akod Oma s
IEKTPUYECKON LIENIH, TIOJIHOM 3JIEKTPUYECKOM
3akoH J[xoyna — Jlenua, 1enu, 3akoH Jpxoyis —
3aKOH 3JIEKTPOMAarHUTHOM Jlenna, 3aKoH
UHAYKINH, 32KOH 3NEKTPOMarHUTHON
COXPAaHEHHUS SHEPTHH, MHYKIUH, 3aKOH
3aKOH NPAMOJIUHEHHOTO COXpaHEHHUS SHEPTHH,
pacnpocTpaHEeH!s CBeTa, 3aKOH NPAMOJIUHEHHOTO
3aKOH OTpa)KeHHUs CBETa, pacmpoCcTpaHEHHs CBETa,
3aKOH NPEeIOMIICHUS 3aKOH OTpa)KEeHMUs CBETa,
CBETa; 3aKOH COXPaHCHUs 3aKOH TPEeTOMIICHUS
SHEPTHH, 3aKOH CBETa; 3aKOH
COXpPaHEHHS UMITYJIbCa, COXpPaHEHHMS SHEPTHH,
3aKOH COXpaHCHHS 3aKOH COXPaHEHUS
3IEKTPUUECKOTO 3apsya, UMITyJIbCa, 3aKOH
3aKOH COXPaHCHUS COXpaHEHHU
MaccoBOT0 YHCIIa, 9MEKTPUUECKOTO 3aps/a,
noctynatsl bopa, 3akoH 3aKOH COXpaHCHUS
pazoaKTHBHOTO MaccOBOT'0 YHCII,
pacmiazia); yBepeHHOE noctynatsl bopa, 3akoH
HCTIONTb30BaHHE paanoaKTHBHOTO
3aKOHOB M pacmiaza); yBepeHHOe
3aKOHOMEPHOCTEH TIpH HCTIONIb30BaHNE
aHanmm3e (U3UYECKUX 3aKOHOB H
SIBJICHUM U TPOIIECCOB; 3aKOHOMEPHOCTEN Npu
aHam3e (U3UUECKIX
SIBJICHUM U TIPOLIECCOB;
yMEHHE YUUTHIBaTh | [15 11 ) 3HATE: Yemmuwiti onpoc
TPaHMIBl  TPUMEHEHHS yMeHtHe VUHTHIBATE Ipaxmuueckas
U3YYCHHBIX  (DH3NYECKHX paboma

T'PAaHUIIbL TIPUMCHCHUA
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MOJIENIElT  MaTepHalbHas

TOYKa, MHEpLUUaIbHAsS
cucTeMa OTCYETAa,
HJCANBHBIN Ta3;, MOAEIN
CTPOEHHUS ra3os,
KHUIKOCTEH W TBEPABIX
Tell, TOYCYHEII

ANEKTPUUYECKUI 3apsm,
sJepHas MOJENb aToMa,
HYKJIOHHast MOJEIb
aTOMHOTO  sipa  OpHU
peleHun bm3HIecKuX
3a/1a4;

M3YICHABIX (DIBAYECKAX
MoOJIeNel: MaTepuanbHas
TOYKa,  HMHEpIHANbHAs
cucTeMa 0TCYECTA,
HJICANBHBIN Ta3; MOJCIIN
CTPOEHHUS rasos,
JKUIKOCTEH M TBEPJBIX
Tel, TOYCYHEII
JNIEKTPUUYECKUN  3apsij,
s7epHas MOJENb aToMma,
HYKJIOHHAsI MOJIEIh
aTOMHOTO  sijpa  IpuU
pemieHuH  (HM3HYICCKUX
3a/1ay4;

TPOBOJUTH NPSAMBIE U 116 3HaTh: KaK NPOBOAHUTH Yemmuoui onpoc
KOCBEHHBIE H3MEPEHHUS TIPSIMBIE X KOCBEHHbIE Ipaxmuueckas
(M3MYECKHX BEJMYHH, M3MepeHns PU3MIECKUX paboma
BBIOKpast ONTUMAaJIbHBIH BEJIMYMH, BHIOUpast
croco0 U3MepeHus 1 ONTHUMAJILHBIN CIIOCO0
HCTIOJIB3Ys U3BECTHBIC N3MEPECHUA U
METOJbI OLICHKN HCIIOJIb3Yys U3BECTHLIC
MOrPEIIHOCTEH METO/Ibl OLIEHKHU
U3MEPEHUI1, IPOBOAUTH MOTPEIIHOCTEH
HCCIIeJOBaHNUE U3MEpEHHii, IPOBOIUTH
3aBUCHMOCTEN UCCIIE0BAHUE
(HM3NYECKUX BETHYHH C 3aBUCUMOCTEH
HCTIOIb30BAHUEM TIPSIMBIX (U3MUECKNX BENUYHH C
M3MEpEHUH, 00BACHATD HCIIOJIB30BAHUEM TIPSIMBIX
TIOJTyYCHHBIE PE3YJIbTATHI, M3MEPEHUH, OOBACHATH
UCTIONB3Ys QU3HYecKue TIOJTyYEHHBIE PE3YIbTaThl,
TEOPHH, 3aKOHBI U HCTIONB3Ys (QU3HYECKHe
HOHATHSA, U JeNaTh TEOPUH, 3aKOHBI U
BBIBOJIBI; COOIIOAATH TIOHSTHS, U JIeTIaTh
npaBuia 6e30MacHOTo BBIBOJIbI; COOJTIONATh
TpyZa IpH IPOBEICHUH paBuiIa 6e30MacHOTO
UCCIIEIOBAaHUH B paMKax TpyZia IpH NPOBEIECHUH
y4eOHOTO IKCIIEpHMEHTa HCCIIEZI0BaHMUHN B paMKax
U y4eOHo- y4e0HOT0 SKCIepHIMEHTa
HCCIIeI0BATETLCKON U y4eOHo-
JEeSITETbHOCTH C HCCIIE0BATEIbCKON
UCIIOJIb30BaHHEM JeSTEIbHOCTH C
I (POBBIX HCIIOIb30BaHUEM
N3MEPHUTENBHBIX IU(POBBIX
YCTPOWCTB U HM3MEPHUTENBHBIX
11a60paTOPHOTO YCTPOKCTB U
00opymoBaHHUS; nmabopaToOpHOTO
chopMHPOBAHHOCTH 000pyI0BaHUS;
NPEICTAaBICHUH 0 METOZAX c(hopMUPOBaHHOCTH
TOMYYEHHS HAyHBIX TPECTaBICHAH 0
ACTPOHOMUYECKHX 3HAHMI; METO/IaX TOMYIeHUS
Hay4HBIX
aCTPOHOMHYECKUX
3HAHUM;
c(OpMHPOBAHHOCTH 17 3HaTE: Yemuwiti onpoc
YMEHHS pernarh c(opMHPOBaHHOCTH Ilpaxmuueckas
pacueTHbIe 3aJa4H C SIBHO YMEHHS peIaTh paboma

3a/TaHHON (YU3NIECKOH
MOJIEIBIO, HCTIONB3YS
(u3rUecKie 3aKOHBI 1
HPUHLMIEL, HA OCHOBE

pacueTHbIE 3a]a4H C
SIBHO 3aJJaHHOM

(u3MUEeCKOi MOIENBIO,
UCTIONB3Ys pu3nIecKue
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aHaIM3a yCIOBUS 3a7aun
BBIOMpATh (PU3MIECKYIO
MOJIETIb, BBLIETATH
(u3MYecKue BENUYUHBI U
(bopMyITEl, HEOOXOTUMBIE
IUIs €€ peleHus,
MPOBOJIUTH PacyeThl U
OLICHHUBATH PEATBHOCTD
TIOJTYYEHHOTO 3HAYCHHUS
(M3MUeCcKOil BETMUHHBI;
pemarh KauecTBEHHbIE
3a/1a4u, BBICTPauBast
JIOTHYECKU
HENPOTHUBOPEYHBYIO
LEMOYKY PacCyKAeHUH ¢
OTOpPOi Ha U3YYCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH
U (U3MYECKUe SBICHHUS;

3aKOHBI U TIPUHITHITB, HA
OCHOBE aHaIu3a yCIOBUS
3aJ]aud BHIOUPATH
(U3NYECKYI0 MOJIEIb,
BBIJICTIATE (DU3UUCCKIC
BEJTMYMHBI U HOPMYITHI,
HEO0OXOUMBIE TS €€
pelIeHus], TPOBONTh
pacueTsl ¥ OLIEHUBATh
peaNbHOCTh MOMYYEHHOTO
3HaYeHHS PU3NYECKOH
BEJIMYMHBI, PEINaTh
KaueCTBEHHbIE 3a/1a4H,
BBICTpauBasl JIOTHYECKH
HENPOTHBOPEUHBYIO
LETIOYKY pacCyXAeHui ¢
OIOpPOHi Ha U3yUEeHHbIE
32KOHBI,
3aKOHOMEPHOCTH U
(buznyeckue sSBICHNS;

chOopMHPOBAHHOCTH 118 3HaTh: Yemuwiti onpoc
YMEHHUs IPUMEHSITh c(hOpMUPOBAHHOCTD Tlpaxmuueckas
MOJTYYCHHBIC 3HAHUS LIS YMEHUS IPUMEHATH pa60ma
O6’I;HCHCHI/IH yCJ'[OBI/lﬁ MOJTYUCHHBIC 3HAHUS IS
HPOTEKaHUs (PU3MICCKUX 00OBSCHEHHS YCIOBUI
SIBJIEHUH B IIPUPOJE U JUIS HpoTeKaHus GU3NYECKUX
TPUHATHS TPAKTHUECKUX SBJICHUH B TIpUpPOAE U
peuieHuii B JULSL IPHHATHS
TIOBCETHEBHOM KHU3HU HPAKTUYECKUX PELICHUM
i1 obecrieueHus B TIOBCEJHEBHOW JKH3HU
0e30MacHOCTH TPH st obecriedeHus
00paIleHH! ¢ GBITOBBIMU 0e30macHOCTH IIPU
npudopamu  u o0palleHn! ¢
TEeXHUYECKUMHU OBITOBBIMH  TIPHOOpaMU
YCTPOHCTBAMH, U TEeXHUYECKUMU
COXpaHEHHS 30POBbS U yCTpOHCTBaMH,
COOI0IeHUs] HOPM COXpaHEHHS 3I0POBbS
9KOJIOTHYECKOTO TTOBE/ICHHUS 1 cOOII0/ICHHS HOPM
B OKpY’KaIoIIeH cpene; 9KOJIOTHIECKOTO
TOHUMAaHHe TOBEJICHNS B
HEO00XOAMMOCTH OKpYyKaloIei cpene;
TIPUMEHEHHS TOCTHKEHUN TOHHMAaHHE
(V3UKA ¥ TEXHOJOTHH IS Heo0X0quMOoCTH
PaIHOHATBHOTO TPUMEHEHHS TOCTHXCHAN
MIPUPOAOIOTH30BAHUS (U3UKA M TEXHOTOTUH 1S

PAIHOHABHOTO

TIPUPOAONOTH30BAHUS
C(pOpMHPOBAHHOCTH 119 3JHaTh: Yemmuwiut onpoc
COOCTBEHHOH MO3UIINH TI0 cpopMHPOBaHHOCTb Ipaxmuueckas
OTHOILIEHNIO K COOCTBEHHON MO3UITNH paboma

¢bmudeckoit HHPOpMAIIHH,
HOJy4aeMOH 13 pa3HbIX
UCTOYHUKOB, YMEHHUI
UCTIONB30BaTh MU(POBHIE
TEXHOJIOTHH JUIS TIONCKA,
CTPYKTYPHUPOBAHHS,
MHTEPIPETalun 1
TpeaCTaBICHNS yIeOHON 1
Hay4HO-TIOITYJISIPHON
nH}opmanmm; pasBuTHe
YMEHHH KPUTHIECKOTO

TI0 OTHOIICHHIO K
¢bmnaeckoit
nHOpMAIHH,
MOJIY4aeMOH U3 pa3HbIX
UCTOYHUKOB, YMEHUI
HCTIONB30BATh HH(POBbIE
TEXHOJIOTHH JUTs TIOMCKa,
CTPYKTYpUPOBAHHU,
MHTEpIpETaun |
TPE/ICTaBICHNS yIeOHOI
Y HAYYHO-TTONYJISIPHOM
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aHaJIu3a nonyqaeMoﬁ

nH(OpMaInH; pa3BUTHE

nH}popmanuy; YMEHHI KPUTHIECKOTO
aHaJIM3a MoIy4aeMoin
nH}pOpManuy;
OBJIQJICHUE YMEHUSAMU 1110 3HaTh: OBJIAZICHUE Yemmuwiti onpoc
paborats B rpymIe ¢ yMeHusIMH pabotate B | [lpaxmuueckas
BBINOJTHEHHEM TpYIIIE C BBIMOJHEHUEM | paboma
Pa3IMYHBIX COLMATBHBIX Pa3UYHBIX
poJei, IIaHUPOBATh COIMAJIBHBIX POJIEH,
paboTy TpymIsL, TUIAHUPOBATh PaboTy
panyoHaIbHO TPYIIIBI, PAHOHAIBHO
pacnpenensith pacripesnensTh
JeATETIbHOCTh B JIeATENIbHOCTh B
HEeCTaHIapPTHBIX HECTaHAapTHBIX
CUTYyallUsiX, aJeKBaTHO CUTYyallMsX, a/JeKBATHO
OLICHMBATh BKJIa] OLICHVBATh BKJIall
Ka)JIOTO U3 YYaCTHHKOB Ka)JI0Tr0 13
TPYNIIB B pellieHUe YYaCTHHUKOB TPYIIIHI B
paccMaTtpuBaeMoit pelieHue
npoOJIeMbl; paccMaTtpuBaeMoi
poOJIeMBI;
OBJIJIEHUE 1111 3HaTh: OBIIAJICHHE Yemuwiti onpoc
(chopmupoBaHHOCTH (chopMUpOBaHHOCTH Ipaxmuyeckasn
TPEACTaBJICHUI) MIpeICTaBICHHI) paboma

IMpaBUjIaMH 3aITUCHU
¢duznyeckux hopmy
penbehHO-TOUSHHON
cucteMsl 0003HaueHuni J1.
Bpaiins (nus cnensix u
CI1a0OBUIAIIMX
00yJaroNInXCs).

HpaBI/IJ'IaMI/I 3aIlIuCu
¢duzuyeckux hopmyi
penbeHO-TOUSYHOH
CUCTEMBI 0003HAYEHHIH
JI. Bpaiins (s crnensix
U cI1a00BUISIIIAX
o0yyarommxcs).
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