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ITpumepHast pabouast mporpaMma 1o GuUsnKe Ha YPOBHE CpeJHEro
ob11ero obpasoBaHusa (yrybaéHHBINA YpOBeHE U3YUEeHUA MpeIMeTa)
cOCTaBJleHA HA OCHOBe TOJIOXKeHWIH M TpeOOBaHWH K pes3yabTAaTaM
OCBOEHWSA OCHOBHOI 00pa3oBaTeJBHON MpOrpaMMBbI, IIPEJACTABIEH-
HBIX B PeflepaJILHOM TOCy/JapCTBeHHOM 00pa3oBaTeILHOM CTaHAAD-
Te cpeAHero obIero obpasoBanusa (PI'OC COO), a Takke ¢ yUETOM
ITpumepHoi mporpaMMbl BociuTaHus 1 KoHIeNIIUY IpenojaBaHns
yuebHOTO TIpeaMeTa «@Dusnka» B 00pasoBaTeJIBLHBIX OPTaHU3aANMAX
Poccuiickoit @emepaiini, peaJnusyioninx oCHOBHbIe 0611leobpa3oBa-
TeJbHBEIE TIPOTrPAMMEL.

MNOACHUTENIbHAA 3ANMUCKA

Hannada mporpamMma olipefesisger o0s3aTejbHOe IpeAMeTHOe CO-
JlepsKaHMe, YCTAaHABIWBAET IpUMepHOe paclpejieleHre yueGHBIX Ya-
COB IO TeMAaTHUYeCKNM paz/iejaM Kypca MU peKOMeHIyeMYIo IOoCe/0-
BATeJIBHOCTE U3YUEHUs TeM U pas/lesioB y4eOHOro mpeaMeTa ¢ y46ToM
Me)KIpeIMeTHBIX W BHYTPUNPEIMETHBIX CBSA3eH, JIOTUKU y4eOHOTO
mmpoliecca, BO3PACTHBIX ocobeHHocTeli obyuatommxcs. IIporpamma
IaéT mpejcTaBiIeHUe O IeJdX, cofep:KaHuu, obieli cTpareruu oby-
YeHUS, BOCIUTAHUS U PA3BUTHA 00yUAIOIUXCA CPeJICTBAMU y4eGHO-
ro npeamera «Pusnka» Ha YIUIyGJIEHHOM ypOBHE.

Hzyuenue kypca Gpuanky ymryGaéHHOTO YPOBHS TO3BOJISAET Peain-
30BaTh 3aJla4i Npo(decCHOHAJIEHONM OpHEeHTAllY, HAIIPABJIEHO HA CO-
3MaHNe YCIOBUI JJISl MPOSIBJIEHUSA CBOMX WHTEJJIEKTYAJILHBIX W TBOP-
YeCKMX CIHOCOOHOCTeHM Ka)KALIM YUalllUMCcsi, KOTOpble HeOOXOJUMBEI
U1 TIPOJIOJI:KeHUsI 00pa30BaHUA B BBICIINX YUeOHBIX 3aBeJleHUSAX IO
PasIUYHBIM (PHU3NKO-TEXHUYECKNM W WHKEHEePHBIM CIIeIMATBLHOCTIM.

B mporpamme omnpepensioTcs miaHWpyeMble pe3yJIbTATHI OCBOe-
HUA Kypca QU3NKM HAa YPOBHe CpeHero 0011ero o0pasoBaHmUs: JIHUY-
HOCTHBIEe, MeTalpeJMeTHbIe, IpeJAMeTHbIe (HA YIUIYOJIEHHOM YpOB-
He). HayuHo-MeTomoJOTHYecKOl  OCHOBOM /Jjid  paspaboTKU
TpeOOBaHMH K JIMYHOCTHHEIM, MeTalpeJMeTHEIM U NMpeJIMeTHLEIM pe-
3yJbTaTaM 00yYaIOIMXCs, OCBOUBIINX IIPOTPAMMY CpeHero obiie-
ro obpazoBaHUsA Ha YIVIYOJIEHHOM YpOBHe, ABJseTCA CHUCTEMHO-Je-
ATEeJTLHOCTHBIH TOAXO.

ITporpamma BRJIIOUAET:

= [IJIAHUPYEeMble Pes3yJbTAThl OCBOEHHSA Kypca (PHU3MKM Ha YIIyo-
JEHHOM YPOBHE, B TOM UHCJIe IIpeAMeTHRIe PesyabTaThl IO roJaM
obyueHusd;

= coflep:kaHUe yuebHOro nmpeamMera «@usuka» Mo rogamM o0yueHus;
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= IpUMepHOe TeMaTHUeCKoe IJIaHHPOBAHME C YKasaHMeM KOoJHde-

CTBA YAcCOB Ha M3yUeHMe KaKAoll TeMbl U IPUMepPHOIN XapaKTe-

pHucTUKOM yueOHOM AesATeIbHOCTH yUalluxcs, peajiu3dyeMoil Ipu

U3YUYeHUU 5THUX TeM.

ITporpamma mMeeT MPUMEPHELIH XapaKTep U MOKET OLITH UCIIOJb-
30BaHA YUHTENAMU QUIUKU IJIS COCTABJIEHHUA CBOUX paboumx Ipo-
rpamMM.

ITpumepHas pabGouasd mporpaMMa He CKOBLIBA€T TBOPUECKYIO
UHUITNATUBY YUHUTeJeH U IpeJoCcTaBIdeT BOSMOKHOCTH JJId peau-
3allUM  PasJHUYHBLIX METOAMYECKHX IIOAXOJ0B K IIpeloJaBaHUIO
duznKM Ha yryOJIEHHOM YPOBHE IIPH YCJIOBUU COXpaHeHUusI obaza-
TeJILHOM  YacTH  coAepskaHus Kypca. KoauduecTBO  YacoB
B TeMATHYeCKOM ILJIAHMPOBAHUH HA HM3yUeHINe KaKIOM TeMbl SABJIA-
eTcs OPUEeHTHUPOBOUHBIM M MOKET OLITh M3MeHEeHO KaK B CTOPOHY
YMeHBIeHNA, TAaK U YBeJIUUeHU B 3aBUCUMOCTH OT peajn3yeMbIX
MeTOAUYECKUX MOJXOJOB M YPOBHSA MOATOTOBJIEHHOCTH YUAIIUXCS.

OBLLAA XAPAKTEPUCTUKA YHYEBHOTO NMPEAMETA «®PU3NKA»

dusuka Kak Hayka o Hambojee OOIMIMX 3aKOHAX NMPUPOALI, BLI-
CTyIllasg B KauecTBe yueOHOro IpeaMeTa B IIKOJe, BHOCHUT CYIIe-
CTBEHHLIN BKJAJ B CHCTeMY B3HaHUI 00 OKpY:KAIoIleM MHpe.
IMkonpHBIA Kypc (GUBMKHM —  cHCTeMooOpasyiomui  aada
€CTeCTBeHHO-HAYUYHLIX YUeOHLIX IpPeIMeTOB, IIOCKOJBKY (usmye-
CKMe 3aKOHELI JIeKAT B OCHOBEe IPOI[eCCOB U SABJIeHMUI, M3yUaeMbIX
XuUMMell, Ouosiorueii, pusndeckoil reorpadpueit m acTpoHoMuel.
HcnonpzoBaHre W aKTHUBHOe IIpUMeHeHHe (PU3MYECKUX SHAHUI
OIpeNeinIo XapaKkTep U OypHOe pasBUTHE PasHOOOpPA3HLIX TEXHO-
Joruil B cepe sHepreTHKH, TPAHCIOPTA, OCBOeHHUSA KocMoca, IIo-
JyUYeHUs HOBBLIX MATEPHAJIOB ¢ 3aJaHHBIMU cBoiicTBaMu u Ap. MUs-
yueHMe (PUSHMKM BHOCUT OCHOBHON BEJaad B (GOPMHpPOBaHUE
€CTeCTBeHHO-HAYUHOM KapTUHLI MHpa ydalnuxcsd, B GOpMHpPOBaHUE
yMeHU#l TPUMeHATL HAYUHLIM MeTOJ IIO3HAHUSA IIPH BHIIOJHEHHU
MU yueOHLIX HCCIeJOBaHUM.

B ocHoBY Kypca GU3MKH cpeIHeH IMKOJBI MOJOMKEH pPAI HIAeH,
KOTOpbIe MOKHO pacCcMATPUBATL KAK MPUHIIUIIELI €r0 MMOCTPOeHU.

Hoea yenocmuocmu. B cooTBeTcTBUU ¢ Hell Kypc sdBaseTcd
JIOTHUUEeCKHN 3aBepIIEHHLIM, OH COAEP:KUT MaTepuayl M3 BceX pasje-
J0B PUBUKHM, BRJIOYAET KAK BOIPOCHl KJIACCHYECKOM, TaK U COBpe-
MeHHON (PU3BUKMN.

Hoea zenepanusayuu. B cooTBeTCTBUHU ¢ Hell MaTepuaJjl Kypca
duzuKM 06 beIUHEH BOKPYT PUSHUECKUX TeopHil. Beaymum B Kyp-
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ce siBnAgeTcsi GOPMHUPOBAHNE NPEACTABICHU O CTPYKTYPHBIX YPOB-
HAX MaTepuu, BelllecTBe U IoJIe.

Hoesa symanumapusayuu. Eé peanmszanus mpejmnosaraet uc-
MOJIL30BaHMe TyMaHUTApPHOr'O MOTeHIUa a GU3NYeCKOH HAYKH, OC-
MBICJIeHWe CBA3W PA3BUTUSA PUBUKU ¢ pasBUTHeM OO0IecTBa, a TaK-
JKe ¢ MHPOBO33pPEHUYECKWMM, HPABCTBEHHLIMHU W SKOJOTHYECKUMU
nmpobjgeMaMu.

Hoea npurnadnoi nanpasaennocmu. Kypc pusuxu yriy-
GJIEHHOTO YPOBHS IpPEJIOJaraeT 3HAKOMCTBO C IMUPOKUM KPYroMm
TeXHUYEeCKUX U TEeXHOJOTMYECKUX IMPUIOKeHUH H3YUeHHBIX Teo-
puii u 3akoHoB. IIpm sTOM paccMaTpMBAIOTCSI HA YPOBHE OOIIUX
TIpeJicTaBJIeHUI 1 COBpeMeHHEIe TeXHUYeCKHe YCTPOHMCTBA M TeXHO-
JIOTHM.

Hoesa sxonozuszayuu peainsyercs NOCPeJCTBOM BBeJleHUS oJie-
MeHTOB CO/Iep:KaHUsA, MOCBAMIEHHBIX JKOJOTMUYECKUM IpobjaeMaM
COBPEMEeHHOCTH, KOTOpbIe CBA3AHLI C PA3BUTHEM TeXHWKU W TeXHO-
Joruii, a TakKe OoOCy:RJeHUS IpobiieM paMOHAJIBHOTO IPUPOIO-
TOJIL30BAHUSA U SKOJIOTMYecKoll 6e301acHOCTMH.

OcBoeHUe Cco/iep:KaHMA TPOTPAMMEI AOKHO OBITH MOCTPOEHO Ha
MPUHIIUIIAX CUCTEeMHO-JeATeJIbHOCTHOTO oaxoaa. [yid Gusmukm pe-
anuz3anusa 9TUX NPUHIWUNOB 6asMpyeTcs HA WCIIOJIb30BAHUU CAMO-
CTOSAATEILHOTO SKCIEePUMeHTAa KaK MOCTOSAHHO JelcTBylomero gak-
Topa YyuebHOro mpolecca. [lna ymryGJI8HHOTO YPOBHA — 9TO
CUCTeMa CaMOCTOSATEeJIBHOTO YUYeHUUYEeCKOTO JKCIepUMEHTa, BKJIO-
yafIero GpoHTaJbHLIe YUeHNYeCKHe ONMBITH MPHU M3YUYeHNN HOBO-
ro MaTepuaiua, jabopaTopHble paboThl M paboThl IpaKTUKyMa. Ilpu
3TOM BO3MOMKHEI JIBa cliocoba peaymsaliuy (PpUIMUECKOTO IPAKTH-
KyMa. B mepBoM ciyyae MpaKTHKYM HPOBOJUTCA JUGO B KOHIE
10 u 11 raaccoB, gubo mMocje MepBOro U BTOPOro MoJyroAuii B Ka-
SKAOM M3 9THUX KJyaccoB. BTopoii crmocob — aTo mHTerpamus pabor
MIpaKTUKyMa B CHCTeMy Ja0OpaTOPHBIX paboT, KOTOphble IPOBOASAT-
cd B Ipollecce uaydueHusd pasiena (Temel). Ilpu sTom moxa paboramu
MIpAKTUKyMa IOHUMAaeTCs CaMOCTOSATeJLHOe HCCiefloBaHWe, KOTO-
poe MPOBOAUTCS IO PYKOBOJACTBY CBEPHYTOT'O, OGOOIIEHHOTO BUAA
6e3 IomAaroBoii MHCTPYKIUU.

B nporpamme cucteMa yueHHM4eCKOTO SKCIepUMeHTa, iabopaTop-
HBIX paboT M MpAKTHMKyMa IpeAcTaBieHa eJWHBLIM HepeuyHeM. BEI-
60op TeMATHKM [JIS 9TUX BUJOB YUeHWUECKUX MPAKTUYeCKUX pabor
OCYIIeCTBIAETCI yYaCTHUKAMM O0pa30BAaTeJILHOTO Ipolecca MCXO-
IisT 13 0COOeHHOCTeH MOYpPOUYHOTo IJIAHMPOBAHNSA U OCHAINeHUS Ka-
6uHeTa pusuKu. IIpu sToM obeclieunBaeTcd OBIaleHNEe 00yUAIOIN-
MHCA YMEeHWSMHU MPOBOAWTEL NMpAMBIe M KOCBeHHBLIe WM3MepeHud,
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HCCAeTOBAHNS 3aBUCUMOCTeH PU3NUYECKNX BeJIHUYUH U IIOCTAHOBKY
OILITOB II0 MPOBepPKe MPeIoKeHHBIX I'UIIoTes.

Bosarimoe BHUMaHMe yIenseTcs pellleHMI0 PACUETHBIX M Kaye-
CTBEHHLIX sajau. Ilpum oToM AnA pacuETHBIX 3aJa4 IPUOPUTETOM
ABASAIOTCA 3aJAaUM C SBHO 3aJaHHON M HeIBHO 3aJaHHOH Qusuue-
CKOIl MOHeJbIo, IO3BOJSIONINE NPUMEHSTh M3YUYeHHLIe 3aKOHBI
1 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasieiia Kypca, TaK U MHTETpPH-
pyd NpuMeHeHMe sHAHUI U3 pasHLIX pasfesoB. IS KauecTBeHHBIX
3aa4 MPUOPUTETOM SBISIOTCS 3aJaHuA Ha 00bsICHeHUe / IpelcKa-
3aHMEe MPOTeKaHuA QUSMUEeCKUX SBJICHHII M IPOIECCOB B OKpPYyKa-
onieit JKU3HU, Tpebyoniue BhI6opa pusuUecKoil MoJean AJA CUTY-
alliy IPAKTHKO-OPUEeHTHPOBAHHOTO XapaKkTepa.

B cootBercTBuu ¢ TpeboBanuamu PI'OC COO rk mMaTepualbHO-
TeXHUYeCKOMY o0ecleueHUI0 YUeOHOTO Ipolecca Kypc (QUSUKHN
yIIy0JEHHOTO YPOBHA B cpelHel IMMKoOJe MOJIKEH M3yYaThCsI B ye-
JOBUAX MpeaMeTHOTo KabuHeTa. B kabuHeTe GUBUKHU JOJIKHO OLITE
HeoOXoguMoe jJabopaTopHoe 000pyJoBaHMe AJA BBIMOJIHEHHUA yKa-
3aHHLBIX B IIpOrpaMMe YUeHHUYEeCKHX OILITOB, JabopaTOpPHLIX padboT
¥ paboT HpaKTUKyMa, a TaKiKe JeMOHCTpPAIMOHHOe 000pyAoBAHNE.

HeMoHCcTpanuoHHOe o6opydoBaHMe (QOPMUPYETCd B COOTBET-
CTBUH C MPUHIUIIOM MUHHMAJLHON TOCTATOUHOCTH U 00ecIlleunBaeT
IMMOCTAHOBKY IepeuHrCcIeHHLIX B IporpaMMe KJIOUEBBIX AeMOHCTpA-
Ui I McCAeTOBAHUS M3YUAeMbIX SABJIEHUH U IIPOIECCOB, DMIIH-
pudecKUX M QYHIAMEHTAJILHBIX 3aKOHOB, X TeXHUUYECKHUX IpUMe-
HeHMui.

JlabopaTopHoe obGopyaoBaHHe IJs1 YUeHHMUECKUX MPAKTUUYECKUX
pabor gopmMupyeTcs B BHUIe TeMATHUECKHX KOMIIJIEKTOB U obeciie-
YypBaeTcd B pacuéTe OJHOTO KOMILIEKTA HA JBYX OOYUAIOIIHXCSH.
TeMaTuuecKre KOMIIJIEKTEI Ja00paTOPHOTO 000pYAOBAHUA JOJIKHBI
OLITL IOCTPOEHBI HAa KOMILIeKCHOM MCIIOJIBL30BAHMM AHAJOTOBBIX
U MUPPOBBIX IPUOOPOB, 4 TAKKE KOMILIOTEPHBLIX M3MEePUTEIbLHBIX
cHCTeM B BHJe ITMQPOBLIX JabopaTopuii.

LEW U3YYEHUA YYEBHOIO NPEAMETA «®PU3UKA»

OCHOBHLIME IeJIMU M3YUeHUs (PUSUKU B 00IlleM 00pasoBaHUU
ABJIAIOTCS:
— ¢opMHUpPOBaHNE MHTepeca U CTPeMJIeHUS obydalomuxcd K Hayu-
HOMY HM3YYEHUIO MPHUPOALI, PA3BUTHE HUX HHTEIJIeKTYATIbHBIX
1 TBOpPUECKMX cllocoOHOCTeil;
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— pasBUTHe NpeACTABIEHUU 0 HAYYHOM MeToJe IO3HAHUA U Gop-
MUpOBaHUE HCCIeAOBATEJILCKOTO OTHOIIEHUS K OKPY:KAOIIUM
ABJIEeHUAM;

— ¢opMUpPOBaHNE HAYUYHOI'O MUPOBOR3PEHUS KaK pesyjbTaTa U3y-
YeHUS OCHOB CTpPOeHUA MaTepuu U pyHIAMeHTAJBHBLIX BAKOHOB
PU3UKY;

— ¢opMUpOBaHNE YMeHUN OOBACHATE ABJIeHUA C UCIOJL30BAHNIEM
dusmdecKUX 3HAHUN 1 HAYYHLIX JOKA3aTeIbCTB;

— ¢opMUpOBaHUE NpeACTABIEHUN 0 poiu PUSUKU AJId PasBUTUA
IPYTUX eCTeCTBEHHBIX HAYK, TeEXHUKUN M TEeXHOJIOTUIH;

— pasBUTHe NpeACTABIeHUN 0 BOBMOXKHLIX cepax Oyaymieil mpo-
deccroHALHOU AeATeJILHOCTU, CBA3AHHBIX ¢ (DMBUKOH, MOATO-
TOBKA K JajibHelIeMy oOy4eHHNIO B 5TOM HAIllpABJIE€HUU.
HocTimskeHNe sTUX Iejiell obeclieUMBaeTcd pellleHUEM CJeAVIo-

IMUX 3ajad B IIpollecce MRYUYeHUA Kypca PUBUKN HAa YPOBHe cpef-

HeTo 00IIero o6pa3oBaHNA:

— mpuobpeTeHle cUCTeMbl 3BHAHUN 00 OOINMMNX (PUBUUECKUX 3aKOHO-
MepHOCTSX, 3aKOHAX, TeOpUAX, BKJIOUAA MeXaHUKY, MOJIEKY-
JApHYIO QUBUKY, SJIeKTPOAUHAMUKY, KBAHTOBYIO (DMBUKY U dile-
MeHTEI acTpPO(URUKY;

— ¢opMUpOBaHNE YMeHUN IPUMeHAThL TeOpeTUUeCcKNe 3HAHNA A4
00bACHeHUA (PUBNUYECKUX ABJIeHUHN B IPUPOJe U AJIA NPUHATUA
TIpaKTUYEeCKUX peIlleHNil B MOBCeJHEBHOMN 'KUBHU;

— OCBOeHUe CIIOCOOOB pellleHUSA pasJINUYHBIX 3aJad ¢ ABHO 3ajJaH-
Holl pusmdecKoll MoJeabl0, 3a/laU, MOAPA3YMeBAIOIINX CAMOCTO-
ATeJBLHOE co3laHMe pUBUUecKON MOJesN, aleKBATHOHI YCIOBUAM
3aJlauyll, B TOM 4YHCJIe 3a/laU MHYKeHepHOT'0O XapaKTepa;

— NoHUMAaHUNe PU3NUYECKUX OCHOB U IPUHIUIIOB AeiicTBUS TeXHU-
YeCKUX YCTPOHCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIUAHUA
Ha OKPY:KAONIYIO Cpeny;

— OBJIaJleHIEe MeTOJaMU CAMOCTOATEJILHOIO MIAHUPOBAHUA U IIPO-
BelleHUA (PUBNUYECKUX SKCIEPUMEeHTOB, aHAJIN3a U WHTepIpeTa-
nuu uHpOpMAIUU, OUpeJelleHUS AOCTOBEPHOCTU IIOJYUYeHHOTO
pesyJbTaTa;

— cosJaHMe YCIOBUI AJIA Pa3BUTUA YMeHUI IPOeKTHO-MCCIIeJ0OBAa-
TeJIbCKOM, TBOPUYECKOH [AedTelbHOCTH; pAa3BUTHe WHTepeca
Kk cihepaM mpodeccuoHATBEHON edATelbHOCTH, CBSI3aHHON ¢ du-
BUKOI.
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MECTO YYEBHOIO NPEAMETA «®U3UKA» B YYEBHOM NJIAHE

B cootBercTBuu ¢ ®PI'OC COO yriny6aéHHBIN ypoBeHL U3yUeHUA
yuebHOTO IpeaMera «PDuznKa» Ha ypoBHe cpeaHero obmiero obpa-
30BaHUA BBIOMpaeTcsi OOyYAONIUMMCA, IJIAHUDPYIOINIUMH HPOAOJ-
JKeHMe oO0pasoBaHUA II0 CHelUAJLHOCTAM (PUINKO-TeXHHUUECKOTO
npoduis.

YuebHLIM IJIAHOM IIpelyCcMOTpeHO uayueHne (PUBUKKU B 00hLEMe
340 u za aABa rojga ooyueHusd: 5 u B Hegearo B 10 u 11 rkmaccax.

B mporpamme KaskAoro Kjacca Ipejjaraercs pesepB BpeMeHH,
OTBOJAUMBLIN HAa BAPMATUBHYIO UACTL HNPOTpPaMMBbI, coflepsKaHUe KO-
TOopo#l opMHupyeTcsa ydacTHHUKaMHu obpasoBaTeJbHOT'o IIpollecca.
Jliobaa pabouasa mporpamMma JoJi:KHA MOJHOCTHIO BRJIIOYATE B cebsa
cojlepskaHMe AJAHHOM MpPOrpaMMBbI.
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MNAHUPYEMBIE PE3VYJIbTATDI

OCBOEHUA YYEBHOI0 NPEAMETA «®U3UKA»
HA YPOBHE CPEAHEr0 OBLLEr0 ObPA30BAHMA
(YrNYBJAEHHBLIN YPOBEHD)

OcBoeHme ydebHoOro mpeamera «Pusmka» Ha YpoBHe CpeaHEro
ob1ero obpazoBaHud (yriaybJEéHHBINM YpOBeHEB) MOJNKHO obecleun-
BATb JOCTH:KeHUE CJIeAYIOIMNX JUYHOCTHBIX, MeTalpeaMeTHBIX
¥ IpeAMeTHBIX 00pa30BATEJIbHBIX Pe3yJIBTATOB.

JINYHOCTHBIE PE3YJIbTATHI

I'pascdanckoe eocnumanue:

— c(pOpPMUPOBAHHOCTL TPAKITAHCKOHM MOSHIINU 00YyUaIOIIerocs
KAK AKTHBHOTO M OTBETCTBEHHOIO UJieHAa POCCHUIICKOTO 00IIe-
CcTBAa;

— NPUHSATHEe TPAAUIMOHHBIX OOIeUeJOBeUECKX TyMaHHCTHUUE-
CKUX U JeMOKpATHUYECKUX IeHHOCTEHH;

— T'OTOBHOCTHL BECTH COBMECTHYIO MeSTeJbHOCTL B HHTepecax rpak-
JaHCKOTO 00INecTBa, YUYACTBOBATL B CAMOYIPABJIECHUM B IIKOJE
¥ JeTCKO-IOHOIIECKUX OpraHU3allusaX;

— yMeHHe B3alUMOJIeHCTBOBATE C COIMUAJILHBIMHU HHCTHTYTAMH B CO-
OTBETCTBUHU ¢ UX QYHKIUAMYU U HasHAUCHUEM;

— TOTOBHOCTh K T'YMAHUTAPHOI M BOJOHTEDPCKON HesITeIBLHOCTH.
Ilampuomuueckoe 6ocnumanue:

— c()OPMUPOBAHHOCTL POCCHUIICKOH TpaskJIaHCKOM MIACHTUYHOCTH,
MATPHUOTUZMA,;

— MEeHHOCTHOe OTHOINIeHNEe K IoCcyJapCTBeHHLIM CUMBOJIAM; TOCTH-
sKeHUAM Poccuu B pusUKe U TeXHHUKeE.

Hdyxoeno-npascmeennoe socnumanue:

— c()OPMUPOBAHHOCTL HPABCTBEHHOI'O CO3HAHUS, 9THUECKOTO IIO-
BeleHUd;

— CHOCOOHOCTL OIEHHMBATL CHUTYAIIMI0O M INPHUHUMATL OCO3HAHHLIE
pellleHNsI, OPUEHTUPYSICH HA MOPAJLHO-HPABCTBEHHBIE HOPMEI
¥ IIeHHOCTH, B TOM UHCJe B JedTeILHOCTH YUEHOTO;

— OCOsHAaHUe JUYHOrO BKJIAJA B HOCTPOEHNE YCTOMUNBOTO OYAYIIEro.
dcmemuueckoe socnumanue:

— 3CTeTHUYeCKOe OTHOINeHNe K MUPY, BKJIKOUAST 9CTeTUKY HAYUHOTO
TBOpYECTBA, IpHCYIlero GpU3NUecKoil HayKe.
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Tpydoeoe socnumanue:

— WHTepec K pasaudYHbIM chepaM MpodecCHOHATBHON MeaTelLHO-
CTH, B TOM UWCJie CBA3aHHBIM ¢ (PUBUKON M TeXHWKOI, yMeHUe
coBepIllaTh 0OCO3HAHHLIN BLIGOp OyAyIeli Mpodeccuu U peaanso-
BBIBATEL COOCTBeHHEBIE KU3HEeHHEIe TIJIAHbBI;

— T'OTOBHOCTE M CIHOCOOHOCTE K 00pa3soBaHUIO U cCaMOOOpPAa30BaHUIO
B o6JylacTy QU3UKK HA NPOTSKEeHWU Bcell JKU3HU.
Jronozuveckoe socnumanue:

— c(pOpMHUPOBAHHOCTE 9KOJOTHYECKOI KYJLTYPHI, OCOBHAHUE TJIO-
6aIBHOTO XapaKTepa SKOJOTMYeCKUX IpobiieM;

— IUIAaHWPOBaHMeE M OCYIIeCTBIIeHNe JeficTBUI B OKpY:Kalolleil cpe-
Jle Ha OCHOBe 3HAHUS Ilejlell YCTOMYMBOTO pa3BUTHUSA UesloBede-
CTBa;

— pacIimpeHMe ONBITA AeSTeILHOCTH 9KOJOTMYECKON HalpaBileH-
HOCTH Ha OCHOBe MMEIOIIUXCS 3HAHUHN Mo GusnKe.

Ilennocmu HAYUHOZ0 NOZHAHUA:

— c(OpMHUPOBAHHOCTE MHUPOBO33PEHNS, COOTBETCTBYIOIIETO COBpe-
MeHHOMY YPOBHIO pasBUTHUA (PUINUECKON HAYKH;

— OCO3HaHUe IeHHOCTH HAYYHOH JeATeJbHOCTH, TOTOBHOCTE B IIPO-
necce M3y4eHUsA (QUIUKU OCYINECTBIATH MPOEKTHYIO W WCCIeO0-
BATEJLCKYIO NeATeJIBLHOCTh WHAUBUAYAIBHO U B IPYIIIe.

B mporecce mocTuikeHMA JIMYHOCTHBIX pPe3yJILTATOB OCBOEHUA
IporpaMMBbI cpeiHero obiero obpaszoBaHuA Mo puanke y obyuaro-
IMUXCSA COBEPIIEHCTBYETCA 3MOUUOHAAbHBLI UHMELICKM, TIPeAIo-
Jarapmmil ¢copMUPOBAHHOCTE:

— CAMOCO3HAHUSL, BRIIOUAIOIIETO CHOCOOHOCTHL IMOHUMATH CBO&
SMOIMOHAJLHOE COCTOSHWEe, BUJEThL HANpaBiIeHWs pPasBUTHUSA
cobcTBeHHOU sMOIIMOHAJNILHOM cdephl, OLITEL YBepeHHLIM B cebe;

— camopezyaiuposanrus, BRIIOYAIOIET0 CAMOKOHTPOJb, YMeHUe
IPUHUMATE OTBETCTBEHHOCTEL 3a CBO& IOBeJleHMe, CIOCOOHOCTH
alanTUPOBATLECA K SMOIMOHAJIBHLIM M3MeHEHUAM U IPOSBISATH
TMOKOCTE, OBITH OTKPLITHIM HOBOMY;

— BHYMPpeHHell MOmusayul, BRIYA0Iell cTpeMIeHne K JOCTH-
JKeHUIO IeJu W yclexy, ONTUMW3M, WHUIMATUBHOCTL, YMeHUe
JIeficTBOBATEL, UCXO/AS M3 CBOMX BO3MOKHOCTEH;

— AMnamuu, BRIIOYAIOMEH CIOCOGHOCTE HOHMMATE SMOIMOHAb-
HOe COCTOSIHWE APYTUX, YUUTHIBATE €ro MPU OCYIIeCTBIeHUU 00-
IIeHUsI, CHOCOOHOCTE K COUYBCTBUIO U CONEPEKMBAHUIO;

— COUUANbHBIX HABbIK08, BRJIIOUYAIONINX CIOCOOHOCTE BHICTpAM-
BATH OTHOIIEHUS C JPYTUMHU JIOABMHU, 3a00TUTHECS, HPOABIATH
WHTepec ¥ paspemaTb KOHQINKTEL.
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METANPEAMETHbBIE PE3YNBTATbI

VHuBepcaanble No3HaBaTe/IbHble AeHCTBUA

Bas3osable nozuueckue deticmeus:

— CcaMOCTOSATeNbHO (POPMYJINPOBATE M AKTYAJHUSUPOBATL IIPOO0ie-
MY, pACCMATPUBATE €€ BCECTOPOHHE;

— OIpeAeasTh IeJu AeATeJLHOCTH, 3aJaBaTh IapaMeTphl U KpPU-
TepUN UX JTOCTHKEHIS;

— BBIABJSATL 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpuBae-
MBIX ABJIEHHUAX;

— paspabaThLIBATL ILJIAH pellleHHsd Hpob6JeMBbl ¢ YUETOM aHaM3a
MMEIONIUXCA MATePUAJLHBEIX M HeMATEePHAILHBEIX PeCypCcoB;

— BHOCHUTL KOPPEKTHUBLI B IeSITeILHOCTD, OIIEHUBATL COOTBETCTBHUE
pesyJIbTATOB LEJSIM, OIleHHUBATL PUCKU MOCJAEACTBUI AesaTeJbHO-
CTH;

— KOOPAMHHUPOBATE M BBIMOJHSATE paboTy B YCIOBUSIX pPealbHOTO,
BUPTYAJILHOTO M KOMOMHUPOBAHHOTO B3aMMOIeiCTBUS;

— pasBUBATH KpeaTHMBHOEe MLINLIeHNWEe DU PeIleHUM KU3HEeHHBIX
mpobieM.

Bas3osable uccanedosamenscrkue delicmeus:

— BJaeTh HAYYHOH TepMHUHOJNOTHEH, KIIOUEBLIMH IIOHSITHUIMU
U MeTomaMu (pU3UUecKOl HAYKH;

— BJalleTh HAaBBIKAMH Y4e0HO-MCCIAEMOBATENLCKON W IIPOEKTHOMH
IesTeJIbHOCTH B 00JIacTH (PU3UKHM; CIOCOOHOCTBIO M T'OTOBHO-
CTBIO K CAMOCTOSITEJILHOMY IIOMCKY MeTOJOB pellleHus 3aaau -
3UYECKOTO COMeP:KaHUs, IPUMeHEeHNIO PA3IMYHBEIX METOAOB IIO-
3HAHUI;

— BJAJeTh BUJAMH JeATeJLHOCTH IO MOJYUYeHHI0 HOBOTO 3HAHHUA,
ero WHTepIpeTAIlNMN, NMPeoOpPasOBAHMIO U IPUMEHEeHHIO B pas-
JUYHBIX YUeOHLIX CUTYallNAX, B TOM YMCJIe IIPU CO3TAaHUN yueb-
HEBIX IIPOEKTOB B 06J1aCT (PUIUKH;

— BBIABJATL IPUUYNHHO-CJIeICTBeHHBIE CBSAZH U AKTYAJH3UPOBATH
3a7auy, BBIIBUTATL THIIOTEe3Y €& pellleHWs, HAXOAUTL apryMeH-
THI A TOKA3aTeJbCTBA CBOUX YTBeP:KICHUH, 3aJaBaTh Hapame-
TPEI ¥ KPUTEPUU PellleHuns;

— aHAJHW3UPOBATE HOJYyUeHHBIe B X0/le PelleHU 3aJaUll pe3yabTa-
ThI, KPUTHUYECKHU OIeHHBATH HX JOCTOBEPHOCTH, IIPOTHO3UPO-
BaTh M3MeHeHIe B HOBLIX YCJIOBHUAX;

— cTaBUTh M (POPMYJIHPOBATL COOGCTBeHHBIe 3aJauu B o0pasoBa-
TeJILHOHM JeATeJbHOCTH, B TOM UHCJe IPU M3yUeHUU (PUIUKH;
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— aBaTh OIEeHKY HOBBIM CHUTYAIIUSIM, OIleHHBATL IIPUOOPETEéHHBIH
OIIBIT;

— YMeTh IIepPeHOCUTh 3HAHUA 10 (PU3NKe B MPAKTHUECKYIO 00J1aCTh
JKM3HeAeATeILHOCTH;

— yMeTh MHTeTPHUPOBATH 3HAHUS W3 PA3HBIX NMpeIMEeTHLIX 06.Ja-
cTel;

— BBIABUTATH HOBLIe HJeH, INpeAjaraTh OPUTHHAJLHBIE IMOIXOIBI
U pellleHNA; CTABUTL HNPOOJeMbl M 3aJadM, JOIMYCKAIOIINe AJb-
TepHATHBHBIE PeIleHUs.

Paboma c ungopmavueil:

— BJaJleTh HABLIKAMHU IIOJyUYeHUS HMHPOpMAIUU (PUIUIECKOTO CO-
Jep:KaHUSI U3 MCTOUYHMKOB PA3HBIX THIIOB, CAMOCTOSATEILHO OCY-
IIEeCTBJISATE IOUCK, AHAJINS, CHCTeMATH3AIMI0 U MHTePIPeTAIIIO
uHpOpMaAlUK PASIUYHBIX BUIAOB U (POPM IIPeCTABICHUT;

— OIeHMBATH JOCTOBEPHOCTH MHGpOPMAIUH;

— HMCIOJb30BATh CPeAcTBA MHPOPMAIMOHHBIX M1 KOMMYHUKAIIMOH-
HBIX TeXHOJIOTHHM B peIleHNuN KOTHUTHUBHLIX, KOMMYHUKATUB-
HBIX UM OPraHM3aMOHHBIX 3aJa4 ¢ cobOaoAeHUeM TpeboBaHUI
SPTOHOMHUKH, TeXHUKHU 6e30IacHOCTH, THUTHeHLI, pecypcocbepe-
JKeHHUs, IPABOBLIX U STHUYECKHX HOPM, HOPM MHG(POPMANMOHHON
6e30IaCHOCTH;

— cO3aBATh TEKCThI PU3NUYECKOTO COAeP:KAHNUS B PA3JIUYHBIX Qop-
MATaX ¢ YUYETOM HasHAUeHHUA MHGOpPMAIMU U IeJeBOil ayamuTo-
puu, BBIOMpAs ONTUMAJBHYIO OpMY IpeACTABIeHUS UM BU3YAa-
JIU3AIHAH.

VHuBepcaanble KOMMYHUKAaTUBHbIE AeicTBuA

O6wenue:

— OCYIIeCTBAATHL OO0IlleHMe Ha YpPoKax (PU3HUKKM W BO BHEYPOUHOMH
JedaTeTLHOCTH;

— pacmosHaBAThL HMPEANOCLIKN KOH(QINUKTHLIX CUTYAIlMil U CMST-
YaTh KOH(IUKTHI;

— pasBEPHYTO U JOTHYHO H3JATaTh CBOIO TOUKY 3peHUA C HCIIOJb-
30BaHMEM SIZBIKOBBIX CPEICTB.
Coemecmnaa 0eamenvHOCMb:

— MOHUMATH W MCIOJL30BATH IIPEUMYIIECTBA KOMAHIHON 1 MHAM-
BUIYyaJLHOM paboThI;

— BBIOMpATL TEeMATUKY M MeTOALI COBMECTHLIX HeficTBuil ¢ yué-
TOM OOIITUX MHTEPECOB M BOZMOKHOCTEH KaKJIOT0 WieHa KOJJIeK-
THBA;
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MPUHUMATE TIeJI1 COBMECTHOH AeATelILHOCTH, OPTraHM30BBIBATH
U KOOPAMHUPOBATH JeifiCTBUSA IO €€ JOCTHKeHWIO: COCTABISTH
IJ1aH JAeHCTBUI, pacupefefaTh POk ¢ YU8TOM MHeHUIl ydacT-
HUKOB, O0OCYIKJATE Pe3yJIbTAaThl COBMECTHOM paboThI;
OIeHUBATE KAUECTBO CBOEr0 BRJIANA M KaXKAOTO YYaCTHUKA
KOMaH/JBl B OOImMMH pe3yjJbTaT IO pa3paboTAaHHBIM KpUTe-
pusm;

mpeJyiaraTh HOBLIE IIPOEKTHI, OIeHUBATH HU/IeH C MO3UITUH HOBU3-
HBI, OPUTHHAJILHOCTY, MPAKTUYECKOH 3HAYNMOCTMN;
OCYIIEeCTBIATE TMO3SUTUBHOE CTpaTernuyecKoe IOBeJleHNe B pas-
JUYHBIX CHUTYallMAX, MPOABIATE TBOPYECTBO U BooOpaskeHUe,
OBITE MHUIUATUBHBIM.

MBepcasibHble peryiAaTUBHbIC AHCTBUA

Camoopzanuzauyus:

CaMOCTOSITeILHO OCYIeCTBAATE MO3HABATENBHYIO AedTelbHOCTD
B obylacTH (PUBUKMN U ACTPOHOMUM, BHIABJATL NPOOJEMBI, CTa-
BUTH U GOPMYJHPOBATE cOGCTBeHHEIE BaJaul;

CaMOCTOSITeILHO COCTABJATE IJIAH pellleHUs PacUéTHRIX U Kade-
CTBeHHBIX B3ajlad, ILUIAH BBINOJIHeHUA MNpaKTHUeckoil paGoThl
¢ V4ETOM MMeIOIMUXCSA PecypcoB, COOCTBeHHBIX BO3MOKHOCTeH
U IpeANOUTeHUIT;

JaBaTh OlleHKY HOBBIM CUTyAIUAM;

pacmupsaTs paMKU yueGHOTo IpeJMeTa Ha OCHOBe JIMUHBIX IIpeJ-
HOUYTEeHUH;

JleJlaTh OCO3HAHHBIM BBIGOD, apryMeHTHUpPOBATEL ero, OpaTh Ha
cebs OTBeTCTBEeHHOCTL 3a pellleHUe;

OlleHUBATh NPUOOPETEHHELIN OIBIT;

CIOoCOGCTBOBATE (DOPMUPOBAHUIO U NPOSBIeHHUIO IMINPOKOH 5py-
JUNUN B obsacTu (PUBHUKH, MOCTOAHHO MOBHIMIATE CBOH o6paso-
BaTeJILHBIN U KyJILTYPHBIH YPOBEHE.

Camorxonmpons:

JaBaTh OIlEHKY HOBBIM CHUTyalUsaM, BHOCUTH KOPDPeKTHUBEI B Je-
SITeTLHOCTE, OIeHUBATL COOTBETCTBHUE Pe3yJILTATOB IIeJISIM;
BJIaJleTh HAaBBIKAMU ITO3HABATeJBHOHN pedileKCHN KaK OCO3HAHUSA
coBepllIaeMbIX JeHCTBUI M MBICIANTENLHBIX IIPOIECCOB, UX pe-
3YJILTATOB U OCHOBAHUM; UCIIOJL30BATEL IPUEMBI pedIeKCUN I
OIleHKU CUTyallluy, BEIGopa BepHOTO pellleHUS;

YMeTh OIleHHBATh PUCKU M CBOeBpeMeHHO IPUHUMATEL pellleHUS
0 UX CHUKeHUIO;
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Ilpunamue ce6a u dpyzux:
— NpUHUMATH cebd, MOHUMAas CBOM HeJOCTATKMU U AOCTOMHCTBA;

— INIPUMHUMATE MOTUBEI U APTryMeHTEI APYIUX IIPU aHaJIN3e pe3yib-

TATOB AeATeJILHOCTN;
— IPU3HABATH CBOE NPAaBO W NMPABO JPYIUX HA OMINOKN.

NPEAMETHBIE PE3YNbTATHI

10 Kknacc

B mpomecce mzyueHMs Kypca (PUIMKN YIVIYOJEHHOTO YPOBHS

B 10 KJacce yUeHUK HAYUUTCH:

— IIOHHUMATE POJIb (I)I/I3I/IRI/I B BROHOMquCROfI, TeXHOJIOI‘H‘-IeCROfI,

SKOJIOTUYECKOH, CONMAJILHON M 9THYecKoil chepax AesTelbLHO-
CTH YejIOBeKAa; POJIb U MeCTO (U3UKU B COBpeMeHHOM HayuyHOI
KapTWHe MUPAa; 3HAUeHNe OMMcaTeJLHOM, CUCTeMAaTN3NPYIoIIeit,
O0BLACHUTEJIBLHON U MIPOTHOCTHYEeCKOM QYyHKITUIM pusudeckoil Te-
OpUM — MeXaHUKHU, MOJIEKYJIAPHONH PUBUKYA U TepMOAMHAMWUKHN;
poiik Gu3uUYecKoli Teopum B (POPMUPOBAHUU TIpPeACTABICHUIA
0 Qu3MYeCcKOll KapTUHe MUpA;

pasjinyaThk YCJIOBUSA NMPUMEHUMOCTH Mojesell (QU3WUECKUX TeJ
U IpoIleccoB (ABJeHUI): MHepIUAJbHAA cHCcTeMa oTcuéra, abco-
JIIOTHO TBEp/lOe Teyio, MaTepHajbHasi TOYKA, PABHOYCKOpPEeHHOE
IBUKeHUe, CBOOOAHOE TajleHUe, abCOJIOTHO ynpyrasi aedopma-
nmsa, abCoJIOTHO yHpyroe M abCOJIOTHO HeyIpyroe CTOJKHOBe-
HUSA, MOJIeJIM Ta3a, *KUJAKOCTU U TBEPAOTO (KPUCTAIINYECKOTO)
Tejsa, MAeaJbLHBIN ra3, TOUEUHBIH 3apdA/]l, OMHOPOAHOE 3JIEeKTPHU-
YecKoe T0JIe;

pasivyaTh YCJIOBUs (TpaHUIBI, 06JIaCTH) MPUMEHNMOCTH (hrU3mye-
CKUX 3aKOHOB, MIOHMMATE BCeOOIIUil XapaKTep PyHAaMeHTAJIBHBIX
3aKOHOB M OTPaHUYEHHOCTL MCIOJIb30BAHUSI YACTHBIX 3aKOHOB;
aHAJN3UPOBATL M OOBACHATE MeXaHUYEeCKHe MPOIecChl U SBJIe-
HUSA, WCHOJB3YsI OCHOBHBIE IOJIOXKEHWS ¥ 3aKOHBI MeXaHWKH
(OTHOCHUTEILHOCTE MeXaHNUYeCKOro ABWKeHUS, GOpMYJILI KUHe-
MATUKHM PABHOYCKOPEHHOTO [BU:KeHUsA, NpeobpazoBaHusa [anam-
Jles AJs CKOPOCTH U IepeMellleHUs, 3aKoHbI HbI0TOHA, IPUHIINT
OTHOCUTEeJbHOCTH [ayimies, 3aKOH BCEMHPHOTO TATOTEeHWS, 3a-
KOHBI COXpaHeHWsA MMNYJIhca MU MeXaHWU4YeCKOH sHepTHUH, CBA3b
paboThHI CUJIBI ¢ M3MeHeHUeM MeXaHWUYeCKOH SHepTHuH, YCJIOBUS
paBHOBecHs TBEPAOTO TeJia); IPU 3TOM MCHOJIB30BATE MATEMATH-
YecKoe BhIpajKeHWe 3aKOHOB, YKA3LIBATEH YCJIOBUS IMPUMEHHMO-
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¢t QU3MUeCKUX 3aKOHOB: NpeobpaszoBanuili 'anmies, BToporo
U TpeThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpAHEHUs MMITYJIbCA
U MeXaHWYeCKOH 9Hepruu, 3aKOHA BCEMUPHOTO TATOTEeHUS;
aHAJN3UPOBATL U OOBACHATEL TeIJIOBLIe NPOIEecChl U SABJIeHUHA,
HUCMONL3YsA ocHOBHEBIe nojyoxkeHnuss MKT m 3aKoHBI MOJeRyIsap-
HOM (QU3WMKM U TepMOAMHAMWKMN (CBA3L JABJIEHUs HeaJILHOTO
raza co cpeflHell KMHeTHUYeCKOH sHepruel TemnJIOBOro ABMKEeHUS
¥ KOHI[eHTpallnell ero MOJIeKyJ, CBA3EL TeMIepaTyphl BelllecTBa CO
cpefiHeil KMHEeTUYECKOM SHepruel TelIoBOro ABMIKEHUS ero YacTHIl,
CBSA3L JAaBJeHUSA WAeaJBHOTO raza C KOHIeHTpaIueH MOJIeKyJ
M ero TeMIlepaTypoii, ypaBHeHue MeHJeleeBa— KiameiipoHna,
TepBBIfl 3aKOH TepMOAWHAMWKW, 3aKOH COXpaHeHWs SHepPTUHU
B TeIlJIOBBIX IpoIleccax); MpPHU 3TOM HCIOJIL30BATE MaTeMaTHye-
CKOe BLIpa)keHWe 3aKOHOB, YKA3LIBATE YCJIOBUA IMPUMEHUMOCTH
ypaBHeHUus1 MeHJeleeBa— KiamneiipoHa;

aHAJN3UPOBATL U OOBACHATE 9JeKTPUUYECKNe SABJIEHUs, UCIOJb-
3ys OCHOBHBIE IOJIOXKEHUSA W 3aKOHBI 9JIeKTPOAVMHAMUKU (3aKOH
COXpaHeHUsd 9JeKTPUUYECKOTO 3apsja, 3akoH KyjoHa, mOTeHIU-
aJBHOCTH 3JIeKTPOCTATUYECKOTO IMOJIsA, IPUHIUII CYIepIO3UUN
3JIeKTPUYECKUX IMoJjiell, IPpU 9TOM YKAa3bIBasg yCJIOBUS MPUMEHU-
MocTHu 3akoHa KysoHa; a TakKe IpaKTUYeCKM BasKHBIe COOTHO-
mIeHusi: 3aKOHBI OMa IS yYAcTKa [ellu U JJiA 3aMKHYTOH aJek-
Tpudeckoil nenu, zakod [»xoyna—Jlenna, npaBuia Kupxroda,
3akoHBI Dapajied I BJIeKTPOJIN34A);

ONUCHLIBATE (PH3UYECKIUe IPOIeCCHl U SIBJIEeHUS, UCIIONb3Y s BeJIn-
YMHBI: IlepeMellleHNne, CKOPOCTb, YCKOpeHWe, WUMIYJbC Teja
U CHCTeMBEI TeJl, CUjia, MOMEHT CHUJIbI, aBjieHUe, TOTeHIIUaJTbHA
SHeprus, KMHeTUYeCKas 9Heprus, MexaHWUYecKasl sHeprusd, pa-
6oTa CHUJIBI; IIEHTPOCTPEMUTEJIEHOE YCKOpeHWe, cHjia TAMKeCTH,
cujla YIPYTOCTH, CUJia TPEHUs, MOIIHOCTE, 9HEPTUs B3anMMo/ieli-
CTBUA TeJa ¢ 3eMJEN BOJIM3HM €€ TOBePXHOCTH, SHeprus yupyroi
JedopManuy TNPYKUHBI; KOJIMYECTBO TeIJIOTHI, abCcosoTHASA
TeMIepaTrypa Tejla, paboTa B TepMOAWHAMWKe, BHYTpeHHSAS
SHeprusi WAeaJbHOTO OJHOATOMHOTO rasza, pabora HeajJLHOTO
raza, OTHOCHUTEeJLHASA BJIAKHOCTE Bo3ayxa, KIII npeanbHOrO Te-
IIJIOBOTO JIBUTATEJs; BJIeKTpUUYecKoe Ioje, HANPAKEHHOCTD
3JIeKTPUYECKOro MOJIsA, HATIPAKEHHOCTE TOJIA TOUEUHOTO 3apAaa
WU 3apAXKeHHOTO IMapa B BaKyyMe M B [U3JIeKTPUKe, OTeHIU-
aJ 2JIeKTPOCTATUYECKOTO IO0Jisd, PA3HOCTEL IOTEHINAJIOB, 9JIEKT-
POABIIKYINAsA cHUjia, cCUja TOKa, HANpsSyKeHWe, MOIHOCTHL TOKA,
aJIeKTpUYecKass éMKOCTE IJIOCKOTO KOHJEHCATOpAa, COIPOTHBIIE-
HIMe YYacTKa [elW C MOCJeJOBATEJLHBIM UM Mapajje]bHBIM CO-
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elUHEeHNEeM Pe3UCTOPOB, SHEePrus 3JeKTPUYECKOTO MOJIA KOHJeH-
caTopa;

— OOBACHATL OCOGEHHOCTH NPOTeKaHWS (PU3MUEeCKUX SABJIEHUIN: Me-
XaHWYecKoe JBMIKEeHWe, TelJIOBOe [BMKeHNe YaCTHIl BeIlecTBa,
TeIJIOBOe paBHOBecHe, OPOYHOBCKOe ABI:KeHUe, nuddysnusd, ucia-
peHle, KUITeHWe W KOHJEHCAIWS, IJIaBjleHre W KPUCTAJIIN3AIUs,
HATIPaBJIEHHOCTE TeIlJIoNlepefiauu, 9JIeKTPU3allus Tesl, SKBUIIOTEH-
IMATEHOCTE TOBEPXHOCTH 3apSyKeHHOT'0 TPOBOJHUKA;

— IPOBOJUTE HCCJEMOBAHNE 3aBUCUMOCTH OAHOUN (PU3MUYEeCKOH Be-
JUYUHEI OT JPYTOH ¢ UCIIOJB30BaAHMEM NPAMBIX U3MepeHUl: Ipu
9TOM KOHCTPYHPOBATEH YCTAHOBKY, (PUKCHUPOBATEH pe3yJbTATHI
MOJIy4YeHHO# 3aBUcUMOCTH (GUBNYECKUX BeJIUYUH B BUJe rpadu-
KOB € y4&TOoM abCOJIIOTHHIX IMOTPEITHOCTeil M3MepeHMil, JejaTh
BBIBOJBI IO pe3yJjbTaTaM HCCJIeJOBaAHUS;

— IPOBOJUTE KOCBeHHBIe M3MepeHUsA (PUINUeCKNX BeJUUYHNH; IPHU
9TOM BBIOMpATH ONTMMAJBHBLIN MeTOJM M3MepeHUs, OIeHUBATH
abCOJIIOTHBIE M OTHOCHUTEJLHBIE ITOTPEIIHOCTH TPSIMBIX M KOC-
BEHHBLIX M3MepeHUH;

— HPOBOJUTE ONBITHI IO TPOBEPKe MPeAJoKeHHOM I'MIIOTe3kl: IJjIa-
HUPOBATL 9KCIIEPUMMEHT, COOMpAThH SKCIepUMEHTAJBHYIO yCTa-
HOBKY, aHAJIM3WPOBATE MOJYUYeHHEIE Pe3yJIbTATHI U JIesaTh BHI-
BOJl O CTAaTyce MpeJIOKeHHOH I'MIOTeskl;

— coburroiaTh MpaBuia 6e30MacHOro Tpy/ia IpU IPOBeJleHUH Hccie-
JOBAaHWH B paMKaxX yueOHOrO BSKCIepUMeHTa, IPaKTHUKyMa
" y4eOGHO-MCCIe/JOBATEILCKON M MPOEKTHON /eATeTBEHOCTH C HC-
MOJIL30BAaHWEM WM3MepUTEJIbHBIX YCTPOHCTB M J1aGopaTOPHOTO
000opyAOBaHUA;

— pemIaTk pacuéTHBIE 3a/]aYM C SBHO 3aJaHHOHN M HeSIBHO 3aJlaHHOI
usnyeckoil MoeNbI0: HA OCHOBAHNY aHAJIN3a YCJIOBUS 060CHO-
BBIBATE BLIOOp (QU3MUeCcKOM MoJesM, oTBeualoleil Tpe6oBaHUAM
3aJlaui, TPUMEeHATE (DOPMYJIbI, 3aKOHLI, 3aKOHOMEPHOCTH U I10-
CTYJATHl PUBMYECKUX TEOPHUH IPU MCHOJIL30BAHUN MaTeMaTHye-
CKUX MEeTOJ/IOB pellleHUsl 3ajla4, IPOBOJUTEL pPacuéThl HA OCHOBA-
HUW WMeIIMUXCa JaHHBIX, AaHaJW3WpOBATL pe3yJbTATHI
U KOPPEeKTUPOBATHL METOJLI pellleHUsA C YYETOM MOJIYyYeHHEIX pe-
3yJILTATOB;

— peImaThk KauyecTBeHHBIe 3ajauM, TpeOylolue NpUMeHeHUs 3HAa-
HUI U3 pasHBIX pas/leJloB IMIKOJBHOTO Kypca (pU3MKM, a TaKKe
WHTerpanuu 3HAHWH W3 JPYTUX NpeIMeTOB eCTeCTBeHHO-HAYY-
HOT'O IMKJA: BBEICTPAMBATE JOTMYECKYIO IEMOUYKY paccy:KAeHW
¢ omopoi#l Ha M3y4YeHHBLIe 3aKOHBI, 3aKOHOMEPHOCTH ¥ (QU3UUe-
CKUe SBJICHUS;
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WUCIIOJIL30BATEL TeopeTHUecKNe 3HAHUA A OObSICHEHUS OCHOB-
HBIX TIPUHITUIIOB paGoThl M3MEPUTEJBHBLIX MPUOOPOB, TeXHUYe-
CKUX YCTPOMCTB M TeXHOJOTHMUYECKUX ITPOIeCCOB;

MIPUBOJAUTEL NMPUMeEPHI BKJIAaJa POCCUHCKUX U 3apyOesKHBIX yué-
HBIX-(PUBWKOB B pPA3BUTHe HAYKH, B OOBSICHeHWE ITPOIeCCOB
OKPYIKRAaIOIero Mupa, B pasBUTHe TeXHUKHW U TeXHOJOTHIA;
aHAJM3UPOBATL U OINEHUBATEH IOCJHeJCTBUA OBITOBOM U IIPOM3-
BOJICTBEHHOH J1eAATeJBHOCTH YeJIOBeKa, CBA3AHHOH ¢ Qusuye-
CKMMHU IIpoIleccaM¥, ¢ MO3UMUI 9KOJIOTHYecKoil GesomacHOCTH,
TIpeJICTABJIEHUI O palMOHAJILHOM IPUPOAONOIB30BAHUN, a TaK-
’Ke pazyMHOM WCIIOJB30BAHUHU JOCTH:KeHUIN HAYRU U TeXHOJO-
Ui A9 JajbHeHIero pasBUTHA YeJ0Be4eCcKOTo OOIIecTBa;
NIPUMeHATH pasiMYHBIe CIOCcOOBI paboThl ¢ MHGpopManuei Gu-
3UYECKOTO COJIepKAHUsI C HCIOJb30BAaHWEM COBPEMEHHBIX WH-
(OpMAITMOHHBIX TEXHOJIOTHI: TpPW 9TOM WCIOJL30BATE COBpe-
MeHHBIe  MHPOpPMAIMOHHBIE  TEXHOJOTMH  JJA  IIOWCKA,
mepepaboTKN U NpeAbsBIeHUsa yuebHON M HAayUHO-TONYJIAPHON
nH(pOpMAaNNU, CTPYKTYPUPOBAHNA U MHTepIpeTalluu nHpOpMa-
OUU, TMOJYYeHHONH W3 pPasjIWYHBIX HCTOYHWKOB; KPUTHUYECKHU
aHAJM3UPOBATE MOJTyYaeMyo MHQOPMAIUIO U OIeHUBATE eé J0-
CTOBEePHOCThH KaK Ha OCHOBe MMeINnXcs 3HAHWI, TaK U HaA OC-
HOBe aHAJIN3a UCTOYHMKA WHGPOPMAINH;

MIPOABJIATE OPraHM3aNMOHHLIE U IO3HABATEIbHBIE YMEHUS CcaMO-
CTOSAATEeILHOTO MPUOOpeTeHU HOBLIX 3HAHWH B IIpoIlecce BLITIOJ-
HeHUs NPOEKTHBIX W yuyeOHO-MCCIIeoBATeILCKUX paboT; pabo-
TATL B TPYIINie ¢ UCIIOJHEHUEeM Pa3JINYHBIX COIUAJIBHBIX pOJieit,
IJIAHUPOBATL paboTy I'pyIIbl, palMOHAILHO pacHpeAesATh Jie-
ATEeJILHOCTh B HECTAHAAPTHBIX CHUTYallUAX, aJleKBATHO OI[€HU-
BAThb BKJIAJ] KAKJOTO M3 YUYACTHHUKOB T'PYINBI B pellleHHWe pac-
cMaTpuBaeMoii MpobaeMbl;

MIPOSIBJISITE MOTHBALIMIO K OyAyIeil mpodeccrnoHaIbHON AedATelb-
HOCTH TIO CIIEIUAIIEHOCTAM (QU3UKO-TeXHUYECKOTO TPodmIs.

11 knacc

B mpomecce msyueHMs Kypca (PUIMKN YIVIYOJEHHOTO YPOBHSA

B 11 KJacce yUeHUK HAYUUTCH:
— MOHUMATHL POJb (PUSUKK B SKOHOMHYECKOI, TeXHOJOTHMUYeCKOI,

18

conManIbHOM U 9THYecKoil chepax AesTeILHOCTH YeJOBeKa; POJIb
u MecTo GU3NKKN B COBpPEMeHHOI HAy4YHOIN KapTWHe MUPAa; POJb
ACTPOHOMHUM B MPAKTHUYECKOHM AesSTeJLHOCTH 4YejOBeKa U Jajlb-
HelIeM HAYYHO-TeXHWYECKOM Pa3BUTHM; 3HAUEHWe ONMCATelb-
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HOH, cucTeMATU3UDPYIOIel, OOBLACHUTEJBHOU U IIPOTHOCTHUYE-
cKoll (QYHKNUHIT ¢(usnvyeckoii TeopUU — 9SJIeKTPOAUHAMUKH,
CIIeTMAaJILHONM TeOpUM OTHOCHUTEJIbLHOCTH, KBAHTOBOM (HMBWMKHU;
poiik Gu3uUYecKoli Teopum B (POPMUPOBAHUU T pPeJCTABICHUI
o (usuyeckoil KapTMHe MHpa, MecTo (PUIMYECKON KapTUHEI
MHpa B o0IleM pAAY COBPeMeHHBIX eCTeCTBeHHO-HAYUHBIX IIpej-
CTaBJIeHUWH O IpUpOJe;

— pasyMyaTh YCJOBUSA IPUMEHUMOCTH Mojeijieil (pU3MYeCKUX Tej
¥ TIpOIeccoB (SBJIEHMI): OJHOPOAHOE 3JeKTpUYecKoe ¥ OFHOPO/I-
HOe MAarHWTHOe II0Jis, TapMOHHMYecKHe KoJeDaHUsI, MaTeMaThye-
CRUH MAasITHWUK, WUAeAaJIbHBIA NPY:KUHHBIA MAATHUK, TapMOHMWYe-
CKUe BOJIHBI, UeajIbHBIN KOoJIe0aTebLHBIH KOHTYD, TOHKAsS JMH3a;
MojeJeil aToMa, ATOMHOTO siipa 1 KBaHTOBOI MOJeJIM CBeTa;

— pasiauyaTrh yCJaoBUsA (I'PAHUIIBI, 00JIaCTN) MPUMEHUMOCTH PU3HU-
YeCKMX B3aKOHOB, MOHMMATH BceoOIIMIi XapakTep (yHIaMeH-
TAJILHBIX 3aKOHOB W OTPAHNYEHHOCTEH MCIOJIL30BAHUSA YACTHBIX
3aKOHOB;

— aHAJW3WPOBATE ¥ OOBACHATE 9JIeKTPOMATHUTHEIE ITPOIECCHI
U ABJIeHWs, UCIOJIbL3YySA OCHOBHEIE IIOJIOXKEHUS U 3aKOHBI 9JIEKT-
POAVMHAMUKY W CIeNNaJLHONW TeOPUM OTHOCUTEJIBHOCTH (3aKOH
COXpaHeHUd dJIeKTpUUecKOTO 3apsja, cuia Ammepa, cuia Jlo-
peHIla, 3aKOH 3JeKTPOMATHUTHON MHAYKINU, IpaBujao JleHua,
cBazp JIC caMOMHAYKIONU B dJIeMeHTe 3JeKTPpUUYecKol Ienu co
CKOPOCTBIO M3MeHeHMA CUJILI TOKA; MOCTYJIAThl CeIuaabHOM Te-
OpUHM OTHOCUTEJBHOCTH JHUHINTeHHA);

— aHAJIN3UPOBATE U OOBSICHATE KBAHTOBLIE IIPOIECChHl U SABJICHUSI,
UCIIONB3YS MOJOKeHUS KBAaHTOBOM (usuku (ypaBHeHMe OUH-
mrelina Ajida ¢oToaddeKrTa, MepBhIi U BTOPOM MMocTyaaThl Bopa,
TMPUHITUII COOTHOIeHUA HeolipeledéHHocTell I'eifizenbepra, sa-
KOHBI COXpaHeHMWsA 3apAA0BOTO M MACCOBOT'O YHCEJ W SHEePTUHU
B AJIePHBIX peaKIUAX, 3aKOH PAJMOAKTUBHOTO pacliaja);

— ONUCHIBATE QU3MUECKYe IPOIEeCcChHl U ABJIeHUS, UCIOJb3YS BeJI-
YMHBI: HATIPSYKEHHOCTE SJIEKTPUYECKOTO T0JIA, TIOTeHINAJ 3JIeK-
TPOCTATUYECKOTO IIOJISA, PA3HOCTE IOTEHIMAJIOB, 3JIeKTPOJBHU-
JKyIIas cujaa, MHAYKIUSA MATHUTHOTO IOJIA, MATHUTHBIH ITOTOK,
cuila AMmepa, MHAYKTUBHOCTE, SJIEKTPOABMIKYIIASI CHJIA CAMO-
WHAYKIUW, SHEePTHUA MATHUTHOTO IOJS NPOBOAHUKA C TOKOM,
PeNSITUBUCTCKUI WMIIYJLC, IOJHAS DHEprus, SHepTus IOKOs
CBOOOMHOI YaCTWIBI, SHEPTUA W UMIYJILC (POTOHA, MaccoBoe
YucJIo M 3apAj A/pa, SHeprusa CBA3W AApa;

— OOBSCHATE 0COOEHHOCTM TNPOTeKAHUSA (PUIWYECKUX SIBJICHWI:
3JIeKTPOMATrHUTHAS WHIAYKIUA, CAMOMHAYKINSA, pe30HAHC, WH-
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TepdepeHVsT BOJIH, AU(pparnusa, AUCIepCUsi, IOJIHOe BHYTPEH-
Hee oTpasKkeHHe, (oTosleKkTpuueckuii spdert (dorosdpdekr),
anbda- u HeTa-pacnagnl giep, raMMa-usaydeHue Alep; puamde-
CKMe MPUHIUIELI CIIeKTpaJIbHOrO aHAJIM3a U paboThl Jasepa;
OIlpellelIsiTh HAllpaBjleHWe HMHAYKIWN MATHUTHOI'O IIOJA IIPO-
BOAHUKA C TOKOM, cUJbl AMIepa u cuibl JlopeHIa;

CTPOUTHL HMBOOpa’KeHHe, cO3JaBaeMoe IIJIOCKUM 3epKajJoM, TOH-
KOl IMH30M, ¥ PACCUUTHIBATEL €I'0 XapaKTepPUCTUKU;
IIPUMEHATHL OCHOBOIIOJIATalolle ACTPOHOMUYECKHUe IOHSTUSA,
TeOpUU U 3aKOHBI JJId aHANNRA U OOBACHeHNA (PU3NUECKUX IIPO-
LleCCOB, IIPOMCXOLAINUX B 3BE3JaX, B 3BE3AHBIX CHUCTeMax,
B MeXKrajaKTHudecKoll cpelie; ABUMKeHUA HeOeCHBIX TeJl, SBOJIO-
Uy 3BE3a U BeesleHHOM;

IIPOBOJUTE HccllefloBaHUe 3aBHUCUMocTell puanuecKUX BeJINYUH
€ UCMOJB30BAHNEM NMPAMBIX U3MepeHUli: IPU 3TOM KOHCTPYHUPO-
BaTh YCTAHOBKY, (PMKCUPOBATEH pe3yJIbTAThHI IIOJYUYeHHOI 3aBU-
cuMOCTU (PHUBNUYeCKUX BeJIUUYUH B BUJe I'padUKOB ¢ YUETOM abd-
COJIIOTHBIX IIOTPeITHOCTell WBMepeHUi, MAejiaTh BBIBOJBLI IIO
pesyJabTaTaM HCCJAeJOBAHUA,

IIPOBOAUTHL KOCBeHHEIEe M3MepeHUsl (PU3UUYECKUX BeJUUYUH; [IPU
S5TOM BHIOMpATH ONTHMAJBLHBIL MeTOJ H3MepeHHUA, OIeHUBATH
abCoJIOTHBIe U OTHOCUTEJIbHBIE IIOTPENIHOCTH IPAMBIX M KOC-
BeHHBIX UBMepeHuil;

IIPOBOJUTE ONBITHI II0 IIPOBepPKe NMPeAIoKeHHON I'MIIOTeskl: IJja-
HUPOBATEL HKCIEPUMEHT, cobUpaTh SKCIepHMEeHTAJbBHYIO ycTa-
HOBKY, aHAJIN3UPOBATL IIOJIy4YeHHble Pe3yJbTATEL U [eJjlaTh BhI-
BOJ O cTaTyce IIPeAJOKeHHOI I'MIIOTeskl;

OIUCHIBATL MeTOALl IIOJYyYeHUd HAYYHBIX ACTPOHOMHYECKUX
3HAHUMH;

cobJIIoAATh IIpaBUja 6e30MACHOTO TPYAa IIpU IPOBeJeHUN Hccie-
JOBaHUU B paMKax YyueOHOIO B5SKCIepUMeHTa, IIpaKTHUKyMa
U yueOHO-UCCIeJ0BATeILCKOU U IPOEKTHOH eATeIbHOCTH C HC-
TMOJIB30BAaHUEM WM3MEPUTENBHBIX YCTPONMCTB U J1abopaTOpPHOTO
000OpyAOBaHUA;

pelllaTh pacuéTHERIe 3aaUl ¢ IBHO 3aJJaHHOI 1 HeABHO BaJJaHHOH
dusmdeckoll MoJebi0: Ha OCHOBAHUU AHAJIN3a YCJAOBUS BBIOU-
paTth QuUaNYecKHe MOJelN, OTBeUaloIlue TpeOOBAaHUAM 3a1auH,
IpUMeHATHL (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTU U IIOCTYJIATHL
¢dusmdecKUX Teopuil NpU MCIOJBROBAHUU MaTeMATHUYECKHUX Me-
TOLOB pellleHUd 3aJad, IPOBOAUTEL PACUETEHI HA OCHOBAHUU UMe-
OOUXCS NaHHBIX, aHAJWU3UPOBATL Pe3yJbTATHEL U KOPPEKTUPO-
BATb MeTOJbI PellleHUs C YUETOM IIOJYUYeHHBIX Pe3yJbTATOB;
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— pemmaThk KauyecTBeHHBIe 3ajauM, TpeOylolue NpUMeHeHUs 3HAa-
HUH W3 pasHBIX pas/leJloB IIKOJBHOTO Kypca (PU3MKM, a TaKKe
WHTerpanuu 3HAHWH W3 JPYTUX NpeIMeTOB eCTeCTBeHHO-HAYY-
HOT'O IMKJA: BBICTPAMBATE JOTHYECKYIO IEMOUYKY pacCy:KAeHW
¢ omopoil Ha M3y4YeHHBLIe 3aKOHBI, 3aKOHOMEPHOCTH ¥ (hU3UUe-
CKUWe SBJIeHUS;

— HCIOJBL30BAaTLE TeopeTudYecKWe 3HAHUA A 00bACHEHUS OCHOB-
HBIX TIPUHIUIIOB paGoThl M3MEPUTEJBHBLIX MPUOOPOB, TeXHUYe-
CKUX YCTPOMCTB M TeXHOJOTHMUYECKUX ITPOIeCCOB;

— IPUBOJUTE TPUMepPHI BKJIAJJa POCCUICKNX U 3apyOesKHBIX yUé-
HBIX-(PUBWKOB B pPA3BUTHe HAYKH, B OOBSICHeHME ITPOIeCCOB
OKPYIRAaIOIero Mupa, B pasBUTHe TeXHUKU U TeXHOJOTHIA;

— aHAJIM3UPOBATE U OIEHUWBATE MOCJEACTBUS OBLITOBOM M IIPOM3-
BOJICTBEHHOH J1eAATeJBHOCTH YeJIOBeKa, CBA3AHHOH c Qusuye-
CKMMHU IIpoIleccaM¥, ¢ MO3UMUI 9KOJIOTHYecKoil GesomacHOCTH,
TIpeJICTABJIEHUI O palMOHAJILHOM IPUPOAOIOIB30BAHUN, a TaK-
’Ke paszyMHOM WCIIOJB30BAHUHU JOCTH:KeHUIN HAYRU U TeXHOJO-
Ui A8 JajibHeHIero pasBUTHA YeJ0BeYecKOTo OOIIecTBa;

— HNPUMEHATH pAas3JjInuHble CIOCOOBI paboThl ¢ MHpopManmeit pu-
3UYECKOTO COJIepKAHUsI C WCIOJL30BAaHWEM COBPEMEHHBLIX WH-
OopMAITMOHHBIX TEXHOJIOTHI: NpPW 9TOM WCIOJL30BATE COBpe-
MeHHBIe  WMHPOPMAIMOHHBIE  TEXHOJOTMM  JAJA  IOWCKA,
mepepaboTKN U NpedbsABIeHUsa yuebHON M HAYUHO-TONYJIAPHON
nHpOpMAaNNU, CTPYKTYPUPOBAHNA U MHTepIIpeTalluu nHpOpMa-
OWY, TMOJYYeHHOH W3 pasjIWYHBIX HCTOYHWKOB; KPUTHUYECKHU
aHAJN3UPOBATEL MOJTyYaeMyo MHQOPMANUIO U OIeHUBATE eé J0-
CTOBEpPHOCThH KaK Ha OCHOBe MMeINuXcs 3HAHWI, TaK U Ha OC-
HOBe aHAJIN3a UCTOYHWKA WHGPOPMAINH;

— MPOABJISATE OPTAHU3AIMOHHEIE U MO3HABATEILHBIe YMEHUS CaMO-
CTOSAATEJIBHOTO MPUOOpeTeHU HOBLIX 3HAHWH B IpoIlecce BLITIOJI-
HeHWs NPOEKTHBIX W yuyeOHO-MCCIIeoBATeILCKUX paboT; pabo-
TATL B TPYIINie ¢ UCIIOJHEHUEeM Pa3JINYHBIX COIUAJIBHBIX pOJieit,
IJIAaHUPOBATL paboTy I'pyIIbl, palMOHAILHO pacHpeAeATh Jie-
ATEeJLHOCTh B HECTAHAAPTHBIX CHUTYallUAX, aJleKBATHO OI[eHU-
BAThb BKJIAJ] KaKJOTO M3 YUYACTHHUKOB T'PYINEBI B pellleHHWe pac-
cMaTpuBaeMoii MpobaeMbl;

— MPOABJIATE MOTHUBAIMIO K OyAyIell mpodeccHoHATLHON AeATelb-
HOCTH TIO CIIEIUAIIEHOCTAM (QU3UKO-TeXHUYECKOTO TPodmIs.
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COAEPHAHMNE YYEBHOIO NMPEAMETA «®PU3UKA»
(YrNYBJAEHHBbIA YPOBEHD)

10 knacc

PA3EN 1. HAYUYHbIWA METOJ, MO3HAHUA NMPUPObI

duzura — pyHAaMeHTATLHAS HayKa O npupoge. HayuHwrii me-
TOJ IO3HAHUSA U MeTOABI UCCIeJOBAHUA (QU3NUYECKUX SABIEHMH.

9KCHepUMeHT U Teopus B Ipollecce Mo3HAHUs npupoasl. Habiio-
JleHWe W SKCIepUMeHT B pUIUKe.

Croco6r1 naMepeHusa QU3NUECKUX BeJUYUH (AHAJOTOBBIE U UG-
POBEIe M3MepHUTeNbHbIe TPUGOPHI, KOMIILIOTEPHLIE JaTYMKOBLIE CH-
CTeMBI).

ITorpeimHocTy M3MepeHU (QU3NMUYeCKNX BeJIMYMH (abcosioTHAS
¥ OTHOCHUTEJILHAS).

MopgenupoBanue ¢usmyeckux SABJIEHUH M IpPOIeccoB (MaTepu-
ajbHaAsT TOYKA, abCOJIOTHO TBEpJOE Teyo, HealbHAas SKUJKOCTE,
uealLHLIN ra3, ToueuHbIN 3apan). I'mnoreza. PusnmdecKkuil 3aKoH,
TPaHUIBI ero IpuUMeHUMOCTH. DU3nyecKass TeOpUs.

Ponrs u mecTo pm3vkM B GOpMHPOBAHNY COBpeMeHHOM HAYYHOM
KapTUHBI MUPA, B IPAKTUYECKON /eATeJIEHOCTH JIO/eH.

Yuenuuwecrkuil axcnepumenm, naboparmopHsie pabomot, nPAK-
muxym!

1. aMepenne cHUJILI TOKA M HANPSIKeHUSA B e IOCTOSAHHOTO
TOKA IPU IMOMOIIM aHAJOIOBHIX ¥ IMUQMPOBBIX U3MEPUTEILHBIX
pubopoB.

2. 3HaKOMCTBO ¢ ITU@poBoil jabopaTopueit mo ¢pusure. IlpumMepsl
uaMepeHuss (QPU3WUYECKUX BEJIWYMH NPU IOMOIIM KOMIILIOTEp-
HBIX JAaTUYNKOB.

1 B 6aoke «YueHMUeCKHUIl sKCIIEpUMEHT, JabopaTopHble pabOThI, IPaAKTHU-
KyM» IpeJICcTaBleH IepeueHb YUeHWUEeCKHX paboT, KOTophle Iiejieco-
00pasHo IPOBOAUTH IIPU U3YUEHUM AAHHON TeMbl. YUueHWUEeCKHH sKcile-
PHUMEHT NPOBOJAUTCS B IIpollecce WHCCIeIOBATENLCKON [eaTelbHOCTH
yJamuxcsa B paMKaxX H3yYeHHs HOBOTO MaTepuaia, JaGopaTopHBIe pa-
GOTHI CJIYKAT MPEUMYIeCTBeHHO s 3aKpellJIeHus MaTepraja U OlleH-
KU YPOBHSA cHOPMUPOBAHHOCTH COOTBETCTBYIOIINX IPEeIMETHBIX Pe3yJIb-
TaToB. PaGoThl mpakTMKyMa obeclleunBaloT IIOBTOpPeHUe U 00o0lieHue
MaTepuaja ¥ IPOBOAATCA Jubo B KOHIEe U3YUEeHUS pasfera, Iub0 B KOH-
ne yueGHOTO rojma. BrIGOop TeMaTHKUW AJS STHX BUIOB YUEHUUECKUX
IPaKTAUECKUX paboT OPOBOIWTCS YUUTeNeM HCXOAs u3 ocobeHHOCTe
TIIOYPOYHOTO IJIAHWPOBAHUS ¥ OCHAIleHUS KabuHeTa QUIUKN.
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PA3EN 2. MEXAHUKA
Tema 1. KuHematuka

Mexanuueckoe [BUMKeHHe. OTHOCHUTEJIBLHOCTH MeXaHUYECKOTO
IBmkeHNdA. CucTeMa OTCUETA.

Ilpamaa u obpaTHad 3ajauyu MeXaHUKU.

Paguyc-BekTOp MaTepuaibHOU TOUYKU, ero IIPOEKIUU HA OCHU CHU-
cteMbl kKoopanHart. TpaekTopud.

ITepememnieHuie, cKOpocTh (CpedHSA CKOPOCTH, MI'HOBEHHAs CKO-
pOCTB) U YCKOpeHUe MaTepuajbHOI TOUKM, UX IPOEKIUN Ha OCHU CU-
cTeMbI KoopauHaT. CilosKeHUe IepeMellleHU U clIojKeHUe CKOPOCTe.

PaHOMepHOe U paBHOYCKOpeHHOe NMpSAMOJINHelIHOe NBUKeHUeE.
3aBHUCUMOCTE KOOPAUHAT, CKOPOCTH, YCKOPEeHNA U IYTU MaTepruajb-
HOI TOYKHU OT BpeMeHU U UX rpaduKU.

CBobGonHOe MajleHUe. YCKOpeHNe CBOOOAHOTO HajieHUs. [IBUKe-
HUe Teja, OPOIIEHHOIO IIOJ YIJIOM K T'OPHUBOHTY. 3aBUCHMOCTE KO-
OpAUHAT, CKOPOCTU U YCKOPeHUA MaTepHaJlbHOI TOUKU OT BpeMeHU
U UX rpaduku.

KpuBonauneiinoe aBmkeHue. [[BUKeHMNe MaTepHUAJBHON TOUKM IIO
OKPY’KHOCTH. YIVIOBasd U JIMHeliHad ckopocTh. Ilepuon u dyactora 06-
paiienusa. IleHTpocTpeMuUTeNbHOe (HOpMajibHOe), KacaTelbHoe (TaH-
TeHIIMATBHOE) U MOJIHOe YCKOpeHNe MaTepHUabHON TOUKU.

Texrnuuecrue yempoilcmea U mexHoniozuyecKue npoyeccol: cum-
JIoMeTp, ABUKeHUE CHAPANOB, IlelIHLIe, IlecCTepEHUYATHIE I PEMEH-
Hble Ilepefjaull, CKOPOCTHEIe JINQTHL.

Hemoncmpayuu

1. Mogens crucTeMBbl OTCUETA, UIITIOCTPAIINS KUHEMATUUECKHAX Xa-

PAKTepUCTUK IBUKeHUI.
2. Crmoco0bI uccaefoBaHUsA JBUKEHUH.
3. UnimiocTpanua IpelleIbHOTO IepeXola U M3MepeHNe MTHOBEH-
HOM CKOpOCTH.
. ITpeobpasoBaHue ABUKeHNII ¢ UCIOJIB30OBAHNEM MeXaHU3MOB.

5. IlameHre Telsl B BO3AyXe U B pazperXeHHOM IIPOCTpaHCTBe.

6. HabGiofeHnne ABM)KeHNA Teja, OPOIIeHHOTO Mo YIVIOM K IopH-

30HTY U F'OPU30HTAJBHO.

7. HanpaBjieHMe CKOPOCTH MPHU ABMIKEHUU MO OKPYKHOCTMH.

8. IIpeobpazoBanue yIVIoOBoli CKOPOCTH B peAyKTOpe.

9. CpaBHeHMe yTell, TpaeKTopuii, CKopocTell ABMWKEHNA OJHOTO

U TOTO ’Ke Tejla B PA3HBLIX CHCTeMaX OTCUETA.

Yuenuuweckuil 3Ixcnepumenm, nab6opamopHeuie pabomot,
NPAKmury m

1. sydyeHne HepaBHOMEPHOTO JBUKEHUA C IeJILI0 OIlpe/lelIeHUS

MTHOBEHHOI CKODOCTH.

N
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2. laMepeHMe YCKOpeHUS TPU NPAMOJIUHEHHOM pABHOYCKOpPEH-
HOM [IBUKEHWM 110 HAKJIOHHOHN NJIOCKOCTMH.

3. UcciegoBanue 3aBUCUMOCTY YT OT BpeMeHHU ITPU PABHOYCKO-
pPeHHOM JABUKEHUU.

4. NsMmepeHune yCKOpeHHUS CBOOOJAHOTO MajeHUs (pPeKOMeHIOBAHO
HCIIoJb30BaHUe I poBoiil JabopaTopuu).

5. NsydeHnue ABU)KeHUA Tejla, 6pollleHHOTO TopusoHTandbHOo. IIpo-
BepKa TUIIOTe3bl O NPAMOI NPOMOPHMNOHATBHON 3aBUCHUMOCTH
MeRIY JajJbHOCTBIO TOJIETA M HAYaJLHON CKOPOCTBLIO TeJa.

6. NsyueHnue ABMIKEeHUs Teja IO OKPYKHOCTH C IOCTOAHHOI IO
MOJYJII0 CKOPOCTEIO.

7. UccnepoBaHne 3aBUCUMOCTH TepUojia 00paIeHnss KOHUYeCKOTO
MasATHUKA OT ero mapamMeTpOB.

Tema 2. JuHamuka

IlepBriii 3akoH HeloToHa. WHepnuajibHbIe CHCTEeMBI OTCUETA.
ITpunmnun orHocuTeabHocTH lanuinesd. HeunHeplnuajibHble CUCTeMBI
oTcuéra (omIpefeseHle, IPUMephI).
Macca Tesa. Cuina. IIpUHIIAI CYTIEePIIO3UITUUN CHUJII.
Bropoii zakon HrioToHa I MaTepHUaJbHON TOUKMN.
Tpetuit sakon HeloToHA IS MaTepuaJbHBIX TOUEK.
3aKOH BCeMHPHOI'O TATOTeHUsI. JKBUBAJIEHTHOCTEL I'PABUTAIIUMOH-
HOU M MHEepPTHOH MAaccChI.
Cuna TaxxecTH. 3aBUCUMOCTL YCKOPeHMNA CBOOOJHOTO MaJeHUsd OT
BBICOTHI HAJ] TIOBEPXHOCTLIO IJIAHETHI M OT reorpaguUiecKoi MUpo-
Thl. [|BU)KeHMe HeOeCHBIX TeJ U WX CIYTHUKOB. 3akoHbl Kelliepa.
IlepBas rocMuUYeckasi CKOPOCTh.
Cuna yupyroctu. 3akon I'yvka. Bec Tesa. Bec Tesa, ABHKYIIIETro-
cA ¢ YCKOpeHUueM.
Cuna tpenusa. Cyxoe Tpernue. Cujia TpeHUA CKOJbKEHUSI U cUJa
TpeHus mokos. Kosdpdumument Tpenusa. Cuja cONpoOTUBIeHUA HPU
JABM:KEeHUH Tejla B *)KUJKOCTU UJIU rase, e€ 3aBUCUMOCTEL OT CKOPOCTHU
OTHOCHTEJBLHOTO ABUKEHUS .
Hapienue. I'mapocraTndeckoe gaBiaenue. Cuiga Apxumea.
Texrnuuecrue yempoilcmea U mexHoloZuiecKue npoueccol: moa-
ITUITHUKA, IBUKeHNe MCKYCCTBEHHBIX CIIYTHUKOB.
Hemoncmpayuu
1. HabaoeHue ABUKeHNA TeJ B MHEePIUAJIBHELIX U HeMHepINaadb-
HBIX CHCTeMAaXxX OTCUETA.

2. IIpuHITUII OTHOCUTEJBLHOCTH.

3. KaueHue ABYX IMUJIMHPOB UJIU ITapOB pasHOM Macchl ¢ oUHA-
KOBBLIM YyCKOpeHHeM OTHOCUTEJIBLHO HeMHepIUaJIbHOU CHCTeMBI
OTCUYETA.
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4. CpaBHeHNe paBHOJAEHCTBYIOIEH NPUIOKEHHBIX K TeNy CHJI
¢ TIpou3BeJleHeM MACCHI Tejla Ha ero YCKOpeHHe B MHepIUaJb-
HOIl cucTeMe OTCUETA.

. PaBeHCTBO cHJI, BOBHMKAIOIIMX B pe3yJIbTaTe B3AaUMOJIEHICTBUSA TeJl.

. UsmepeHMe Macc o B3auMO/[efiCTBHIO.

. HeBecoMocCTs.

. Bec Tesa mpu yCKROpeHHOM MOALEMe M TAJEHUH.

. ITenTpobeskHble MeXaHMU3MBI.

. CpaBHeHWe CHUJI TPEeHUS MOKOSA, KAUCHUS U CKOJLKEHUS.

Yuenuuweckuil sIxcnepumenm, nabopamopHsie pabombvi,

npaKxmurym

1. UsmepeHUe paBHOJAeHCTBYIONIEH CUJI IpU ABMKeHNM OpycKa Mo
HAKJOHHOM IIJIOCKOCTH.

2. IlpoBepka THUIIOTe3BI O HE3ABHUCHUMOCTN BpeMeHW [ABWKeHUS
OpycKa Mo HAKJOHHOM IMJOCKOCTH Ha 3aJlaHHOE PACCTOSHUE OT
ero Macchl.

3. UccnegoBanne 3aBUCUMOCTY CHUJI YIPYTOCTH, BOSHUKAIOIINX B
py:KWHe U Pe3MHOBOM obpasile, OT UX AedOopMAIlNH.

4. NsyuyeHnue ABUKeHUSA CHUCTEMEBI TeJl, CBA3aHHBLIX HUTLIO, Iepe-
KUHYTON Yepes3 JETKUU OJIOK.

5. Namepenne kKosdPUIMEHTA TPEHUS 10 BeJIMYMHE YIIIOBOT'O KO-
oddunnenTa sapucumoctu F, (N).

6. UccnenoBaHue ABUKeHUA OpycKa IO HAKJIOHHOI MJIOCKOCTU
¢ mepeMeHHBIM K09()(PUIMeHTOM TpeHU.

7. NzsyueHne ABUKeHUSA I'py3a Ha BaJy C TPeHUEM.

SO W =1 o

1

Tema 3. Cratuka TBépporo Tena

AbconorHo TBEpAoce Teno. IlocrymaresbHoe M BpallaTelbHOE
IBU:KeHUe TBEpAoOro Teiaa. MOMeHT CUJIBI OTHOCUTEJIBHO OCH Bpalle-
Hud. Ilneyo cunbl. CiroxkeHNe CUJ, MPMIOKEHHBIX K TBEPAOMY TeJy.
IMeutp TsiskecTu TesAa.

YcnoBusA paBHOBecus TBEPJAOTO Teja.

¥YceroiiunBoe, HeyCTOUNBOe, 6e3pariIndyHOe paBHOBECHE.

TexHuueckue ycmpoiicmea U mMEXHOA0ZUYECKUE Npoueccyl:
KPOHIITEHH, CTPOUTENBHBIN KpaH, peliéTyaThle KOHCTPYKIIMN.

Hemoncmpayuu

1. YcioBus paBHOBeCHUS .

2. Buapl paBHOBecHUs.

Yuenuuweckuil 3Ixcnepumenm, nab6opamopHeuie pabomot,
npaKxmurym

1. UccnegoBaHne yCIOBUI paBHOBECUsI TBEPJOTO Tejla, UMEIoIero

OoCh BpAaIlleHusd.
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2. KoHcTpynpoBaHNe KPOHIITEHHOB U PACUET CHUJI YIIPYTOCTH.
3. zyuenue ycTOUMBOCTH TBEPAOTO Teja, MMEIOIIETo IJOIMAIb
OIOPHI.

Tema 4. 3aKOHbI COXPaHEHUA B MexXaHUKe

NmMnynsc MaTepuaabHOM TOUKH, CUCTEMBI MATepPUATBHBIX TOUEK.
ITenTp Macc cucTeMBl MaTepHUaJbHBEIX ToueK. TeopeMa 0 ABUIKEHUN
IleHTpa Macc.

NmMnoynse cuibl 1 M3MeHeHNe MMITYJILCa TeJa.

3aKoH COXpaHeHUA MMIYJIbCA.

PeaxkTuBHOe ABMIKEHUE.

MowmenT mMnysibca MaTepuanabHo# Touku. IlpemcraBienue o co-
XpaHeHUM MOMEHTA UMNYJbCa B IeHTPAJBHBIX TOJIAX.

Pa6ora cuibl Ha MajloM M Ha KOHeUYHOM IepeMelleHuu. I'padmu-
YecKoe TpeJicTaBieHne paboThl CUJIHL.

MOoIITHOCTE CHJIBI.

Kunerndeckasd sHeprusd MaTepuajbHON Touku. Teopema o6 u3-
MeHeHUN KMHeTUYEeCKON SHepTuy MaTepUaibHOH TOYKH.

ITorennuanbHble W HeMOTeHIMAJBHLIe cuUIbl. IloTeHIUAIBHASA
sHeprusi. IloTeHImanbHASA BSHeprusi ymnpyro aedopMUpOBAHHON
npy:kuHsl. [loTeHnMAaNLHASA SHEPTUA Teja B OJJHOPOJAHOM I'paBHUTA-
nmoHHoM mosie. [loTeHIMAaNLHASA SHEPTUA Teja B IPABUTAIMOHHOM
ToJie OJHOPOJHOTO miapa (BHYTPHM M BHe Iapa). Bropas rocmmue-
CKasi CKOpPOCTE. TpeTbss KocMHUYecKas CKOPOCTh.

CBsA3b paboTHI HETIOTeHIIMAILHBIX CHJI C U3MeHeHNeM MeXaHuue-
CKOM »HeprumM CHUCTEeMBI Tejl. 3aKOH COXpaHeHWS MeXaHHYeCKOI
SHEPTUN.

Yupyrue u Heynpyrue CTOJKHOBEHUS.

YpaBHeHue BepHynu s ujealbHOH JKUIKOCTU KaK CJIe/[CTBUE
3aKOHA COXpaHEeHUS MeXaHWYeCKOil SHepTHu.

TexHuveckue ycmpoiicmea U mexHoaozudecKue npoyeccol: NBNU-
JKeHMe paKeT, BOJAOMET, KOMEpP, MPYKUHHLIH IMHUCTOJET, TMPOCKOI,
(urypHoe rKaTaHue Ha KOHBKAX.

Hemoncmpayuu
. 3aKOH COXpaHEHUS UMITYJIECA.

. PearkTuBHOE ABMIKEHUE.

. smepeHMe MOIHOCTU CHJIBL.

. IsMeHeHMe 5HepTHUU Teja MPU COBepIIeHNHu paboTHI.

. BaaumMHble NpeBpallleHUs KHUHETWUYECKOH M NOTeHIHUATLHOMN
SHepPTUil NpU AeHCTBUM HA TeJO CHUJIBI TSAXKECTH W CHUJBI YIPY-
TOCTH.

6. CoxpaHeHHe 9HEPrUMN IPU CBOOOIHOM MHaJeHUMN.

QU W N =
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Yuenuuweckuil sIxcnepumenm, nabopamopHevie pabomot,
npaxmurym
1. NaMepeHNe UMIyJLCA Teja II0 TOPMO3BHOMY IIYTH.
2. llsMepeHUe CcHJIBI TATHU, CKOPOCTH MOJeJNH 5JeKTPOMOOUIA
U MOIITHOCTH CHJIBI TATH.
. CpaBHeHUe N3MeHeHHUA MMIYJIbca Teja ¢ UMIYJILCOM CHUJIBL.
4. UccnenoBaHne coXpaHeHUs HMMIyJhbca IPHU yIPYToM B3aUMO-
TeHCTBUU.
5. IsMepeHle KHHeTHMUYeCKOH BSHepruuM Teja IO TOPMOBHOMY
OyTH.
6. CpaBHeHHe HBMeHeHHUA IOTeHIUAJIBLHON sHepruM NPY>KUHBI
¢ paboToli cuabl TPeHUs.
7. OnpegnesneHue paboThl CUJIBI TpeHUS HNpPH ABUKEHUU Teja IO
HaKJIOHHON IJIOCKOCTH.

w

PA3EN 3. MONEKYNAPHAA ®U3NKA U TEPMOOWHAMUKA
Tema 1. OCHOBbI MOJIEKYNAPHO-KMHETUUECKOIH TEOpUM

OcHOBHBIe TMOJIOXKEHUA MOJIEKYJIApHO-KMHEeTHUeCcKOll Teopuu
(MKT), ux onbiTHOe obocHoBaHMe. [ndpdysus. BpoyHoBckoe IBU-
skeHHe. XapaKTep IBUKEeHUA U B3aUMOJAelCcTBUS YaCTHUI] BellleCTBA.
Mogenu cTpoeHNd ra3oB, JKUJKOCTeH U TBEPALIX Tel U 00bACHEHUE
CBOIICTB BellleCTBA Ha OCHOBe 3TUX MoJejeli. Macca u pasMephl Mo-
Jerya (aTomoB). KosuuecTBo BelllecTBa. IlocTogauuasa ABorajapo.

TensoBoe paBHOBecue. TeMnepaTypa U CHOCOOBI €€ MBMepeHUs.
ITkana Temneparyp Ileabcus.

Mogens ugeanbnoro raza 8 MKT: wacTunsl raza JBHMMKYTCS Xao-
THYeCKU U He BaUMOAeICTBYIOT APYT ¢ APYIOM.

T'azoBbIe 3akoHBI. YpaBHeHUe MeHeneeBa—Kianeiipona. Abco-
JIOTHAsI TemmepaTypa (IlIKkaja TemmnepaTyp KejdbBuHa). 3aKoH
HanvToHa. M3omponeccsl B UAeaJbHOM rase ¢ NOCTOSHHBIM KOJIU-
YeCcTBOM BeIllecTBa. I'pacduueckoe mOpejcTaBieHUe HN30IPOIECCOB:
uzoTepMa, uszoxopa, uzobdapa.

CBAshL MeXIy JaBjleHUeM M cpelHelli KMHeTUUeCKOM sHepruei
OCTYIIATEIBHOTO TeIlJIOBOTO JBMKEeHUA MOJIEKYJ UeaJbHOTO raza
(ocuoBHOe ypaBHeHnue MKT upeasbHOTO Traza).

CBsasb abcosoTHON TeMIlepaTyphl TepMOAUHAMIWYECKON CHCTeMBI CO
cpefHell KUHEeTUYECKOU pHepruell MOCTYIIATeILHOTO TEIJIOBOTO JABMKe-
HUS €€ JYacTHIl.

TexrnHuuecrue ycmpoiicmea U mexHono2uiecKue npoyeccovl: Tep-
MOMeTp, 6apoMeTp, HMoJyueHle HAHOMATEPUAJIOB.
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Hemoncmpayuu
. Mogenu nBU:KeHUS YaCTHUI] BelllecTBa.
. Mogent 6pOoyHOBCKOTO ABUKEHUA.
. Buieoposuk ¢ 3anmchbio peaJbHOT0 GPOYHOBCKOTO JBMIKEHUS.
. dnuddysusa sKugKocTe.
. Mogens onsnita IllTepHa.
. IIpursa:kenne MOJIEKYJI.
. Mogenu KpUCTAJINYECKUX PEIIETOK.
. HabnroieHMe 1 mcciie/loBaHMe M30MPOIECCOB.
Yuenuuweckuil sxcnepumenm, nabopamopHeuie pabomot,
npaKxmurym
1. UccnegoBaHmMe Mpollecca YCTAHOBJIEHUS TeIJIOBOTO PABHOBECUS
IIpHU TellslooOMeHe MexKIy ropAdeil M X0oJO0AHOU BOJOI.
2. syyeHne H30TepMHUYECKOTO IMpollecca (peKOMeHJOBAHO ¥WcC-
moJib3oBaHne MUGpPoBO 1abopaTOpUHn).
. IsyueHme M30X0OpHOTO Ipollecca.
. Usyuenue nsobapHoOTro mpollecca.
5. IlpoBepka ypaBHEeHUSA COCTOSHUSA.

00 -3 Ut W

=~ W

Tema 2. TepmoanHamuka. TennoBbie MaLLWHbI

Tepmonmunamudeckas (TIl) cucrtema. 3ajjaHre BHENTHUX YCJIOBUHM
ansa TI cuctembl. BHelllHMe M BHYTpPeHHMe IlapameTphl. Ilapame-
mpel T/l cucTeMBI KAk cpe/HMe 3HAUEHUS BEJIWYWH, OIMMCHIBAIOIINX
eé cocToAHNEe HA MUKPOCKOIIMYECKOM YpOBHE.

Hyneroe nHauango TepmoaunHaMuru. CaMOIpOU3BOJILHASA pejaKca-
nusa T/ cucTeMbI K TeIJIOBOMY PaBHOBECHIO.

Mopens uaeasbHOrO Tasza B TepMOJWHAMHKE — CHCTeMa ypaBHe-
Huii: ypaBHeHue MenzeneeBa—KianelipoHa 1 BhIpaskeHUe I BHY-
TpeHHeH SHepruu. YCJI0BUA NPUMEHHUMOCTH S5TOH MOJeaun: HU3KAd
KOHIIEHTpAIlMsl YacTHIl, BLICOKHME TeMIepaTyphl. BrIpaskeHme I
BHYTpPeHHelH 5Hepruu OJHOATOMHOI'O MAeaILHOTO Tasa.

KBasucraTudeckme u HecTaTUUYeCKIMe I POIECCHI.

dileMeHTapHadA paboTa B TepMoAuMHaMIKe. BriunciaeHnne paboThl
o rpaduKy mpoliecca Ha pV-auarpaMmme.

Tensonepenaua Kak criocob nuaMeHeHUsd BHYTpeHHelt sHepruu TII
cucteMbI 6e3 coBepIneHUs paboThl. KOHBeKRINS, TeIJIONPOBOAHOCTE,
U3JIydeHue.

KonnuectBo Temnorel. Tena08MKOCTE Tesla. YAedbHAS M MOJAp-
Has TeIJIOEMKOCTH BelllecTBa. YpaBHeHHe Mailiepa. YieinHasa Te-
IIJIOTA CTOpaHUA TOIIMBA. Pacuér KoJIMYecTBA TeIJIOTHI IIPU TeIJIo-
nepenade. ITouaTue o6 aguadaTHOM IIpoIlecce.
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ITepBrhiii 3aKk0H TepMOoAMHAMUKN. BHYTpeHHAA sHeprusa. Koanue-
CTBO TeIJIOTHI M paboTa KaKk Mephl UBMeHeHUs BHYTpeHHell sHepTrun
TII cucTeMBbI.

Bropoii 3akoH TepMOAWHAMWKM JJIi PABHOBECHBLIX IIPOIECCOB:
yepes3 sajlaHHOe paBHOBecHoe cocrosiHue TI[ cucTeMBI MpPOXOAWT
eIUHCTBeHHAA agmabarta. AOGCOSIOTHASA TeMIlepaTypa.

Bropoii 3akoH TepMOAMHAMUKY AJIsI HepABHOBECHBIX IPOIECCOB:
HEBO3MOKHO TepeJlaTh TeIlJIOTy OT 0ojiee XOJOJHOTO Tejia K Oojee
HarpeTomy 6e3 komneHcanuu (Kiaaysuyc). HeobpaTUMocTh TPpUPOS-
HBIX TIPOIIECCOB.

ITpuanunsl aeiicTBud TenjoBbeIX Maruu. KIIIT.

MaxkcumanbHoe sHaueHue KIIIl. ITuka Kapso.

9KOJIOTHYeCKHWe ACIHEeKThl WCIOJb30BAHWUSA TeIJIOBBIX JBUTraTe-
Jeti. TemyioBoe 3arpsA3HeHNe OKPYsKRAIOIel cpelabl.

TexHudeckue ycmpollcmaea U MmMexHoL02ZUYeCKUe npoyueccsvl: Xo-
JOAWJIBHUK, KOHJUIMOHEDP, AU3eJbHBINA U KapOopaTOpHEIN ABUTra-
TeJiW, MapoBasd TypOWHA, NOJyYeHHWe CBEepXHU3KNUX TeMIlepaTyp,
YTWINBANUS «TeIJIOBBIX» OTXOJOB C WCIIOJb30BAHMEM TeIJIOBOTO
Hacoca, YTWJIN3AIUs OGHMOOPTraHMYEeCKOT'o TOILJIMBA IS BBIPAOOTKU
«TeIJIOBOI» U SIeKTPOSHEPTHUMN.

Hemoncmpayuu

1. sMeHeHMe TeMIepaTyphbl Ipyu afnabaTnuecKOM paclIipeHWuH.
. Bosay1miaoe orHUBO.

. CpaBHeHUe yAeJNLHBIX TEIJIOEMKOCTEeI BeIecTs.
. Crtocobnl usMeHeHUA BHYTpeHHell sHepTUHU.

. UccnegoBanue aguabaTHOTO Ipollecca.

. KoMmbioTepHEBIe MOJIeIN TeIJIOBHIX JIBUTATEIEH.

Yuenuuweckuil sIxcnepumenm, nabopamopHeuie pabomot,
npaxmurym

1. UsmepeHue yaeabHON TeILJIOEMKOCTH.

2. UccrnepoBaHne Mpollecca OCTHIBAHUS BeIecTBa.

3. UccaenoBaHue aamabaTHOro Ipoliecca.

4. zyyeHre B3aWMOCBSI3M SHEPTrUU MeKMOJIEKYJISAPHOTO B3aW-

MOJIeHCTBUS M TeMIepATyphl KUIMEeHUA KUIKOCTe.

Oy U W N

Tema 3. ArperartHble COCTOAHMA BelwecTsa. Pa3oBble nepexoabl

HapooGpasoBaHI/Ie N KOHAeHcaludA. I/Icr[apeHI/Ie 1 KHIIeHHue.
y,[[e.TII:HaH TeIlljIoTa Hap006pa3OBaHI/IH.

HaCI:IH_[eHHI:Ie 1 HeHAaCEHIIIIeHHEBIe ITapEhI. KauecTBeHHas zaBUCH-
MOCTE IIJIOTHOCTHU M JdaBJeHMWA HACBIIMEeHHOTI'O IIapa OT TeMIlepaTy-
PEI, UX HEe3aBHCHUMOCTE OT ob6mbéma HAaCEBIIIIEeHHOI'O IIapa. 3aBucu-
MOCTE TeMIlepaTypbl KMII€eHUAd OT JaBJIeHUAd B KUIAKOCTH.
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BraaskzocTs Bozayxa. AGCOTIOTHAS M OTHOCHUTEIbHAS BJAAKHOCTE.

Teépaoe Teno. Kpucrampinueckue U aMop(HEIe Tejla. AHU30TPONNS
CBOIiCTB KpucTa/LIOB. ILIaBiieHre U KpUCTALIU3AIUA. YAeJAbHAsd Te-
mwioTa miaaBaeHusa. CyoamuMaIiis.

Hedopmarinu TBEpAoro Teaa. PacTsaxkenne u cckatue. Casur. Mo-
ayas FOura. Ilpeaen yupyrux gegopManuii.

TemmoBoe paclIupeHne KUIKOCTell WM TBEPALIX TeJ, 00BLEMHOE
¥ JuHeliHOe pacliupeHre. AHTApMOHM3M TeIlJIOBBLIX KojiebaHuii ua-
CTHUII BeIlleCTBA KAaK MPUUYMHA TEIJIOBOTO pacHIMpeHusd Tesa (Ha Ka-
YeCTBEHHOM YPOBHE).

IIpeoGpasoBanme sHepruu B (pasoBBIX Mepexoiax.

YpaBHeHUe TellJIoBoTO OajiaHca.

IToBepxHOCTHOE HaTsa:KeHMe. Koo PUITHMEHT IOBEepXHOCTHOTO Ha-
TssKeHus. Kanunandpuble ABieHUus. [[aBjleHWe MOA MCKPUBJIEHHOMN
TMoBepXHOCTLIO :KUAKocTH. Popmysa Jlanaaca.

TexHuueckue ycmpoiicmea U mMEXHOAOZUYECKUEe Npoueccyl:
JKUOKNE KPUCTAJJIBI, COBpeMeHHbIe MATePUAJTIEI.

Hemoncmpayuu
. TennoBoe pacmmpenmue.

. CBoiicTBa HaCBINIEHHBIX IIapOB.

. Kunenne. KumeHnne npu MOHMKEHHOM JABJICHUMU.

. UsmepeHMe CUIBI MOBEPXHOCTHOTO HATSIKEHUS.

. OILITEI ¢ MBLILHBEIME IIJIEHKAMH.

. CmauuBaHmUe.

. Kanunnsapurie ABIeHUS.

. Mojenn HeHLIOTOHOBCKOM JKMIKOCTH.

. Crmoco6nl U3MepeHUsT BIaKHOCTH.

. UccnenoBanne HarpeBaHHA M ILJIABJIEHHS KPUCTAILIHNUYECKOTO
BelllecTBA.

11. Buanl gegopmanuii.

12. HabisrofeHe Maablx AedopMaInuii.

Yuenuuweckuil sIxcnepumenm, nabopamopHsvie pabomot,

npaKxmurym
1. UzyueHre 3aKOHOMepHOCTel MCIapeHUs sKUIKOCTeH.
2. aMepeHUe yAeJIbHON TeIJIOTHI IJIaBJIeHUA JbJA.
3. sydeHue cBOMCTB HACBLIINEHHBIX TTApPOB.
4. NsmepeHnne abCOJIOTHOMN BIAKHOCTH BO3JyXa M OIleHKA MACCEHI
MApoOB B IMMOMEINeHUH.
. Usmepenne kosdgduIiimenTa MOBEePXHOCTHOTO HATIKEHU.
. Uamepenne monyiasa IOura.
7. UccaenoBanme 3aBUCUMOCTH Je)OpMAIlN Pe3UHOBOTO o0pasiia
OT IPUIOKEHHON K HeMY CHJILL.

O QOO0 kW H-

—
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PA3EN 4. SGNEKTPOOUHAMUKA
Tema 1. IneKTpU4ecKoe none

SnexTpuUsanuAd TeJl U eé MPOSIBIeHUA. IJeKTPUUEeCKUH 3apsj.
IIBa BuAa sieKTpUYeCKUX 3apsAfoB. IIpoBOAHWEKM, MM3JIEKTPUKU
¥ MOJIYIIPOBOAHUKU. IJIeMeHTAPHBIN djIeKTpUUecKUil 3apas. 3aKoH
COXpaHeHWs 3JIeKTPUUYECKOTro 3apsja.

BsaumogetictBue 3apsaaoB. ToueuHble 3apaabl. 3akoH KysioHa.

9nexTpudeckoe moje. Ero gelicTBue HA sleKTpUYECKHe 3apSIbI.

HanpakéaHocTs anekTpudeckoro noias. Ilpob6reiil zapan. Jlu-
HUUW HATPSAKEHHOCTY 9JIeKTpUYecKoro nojsa. OgHOpOoAHOe 3IeKTpH-
YecKoe ToJIe.

IToTeHIIMANTBEHOCTE 9JIEKTPOCTATUUECKOTO MOJA. PazHOCTE OTEH-
nMajioB U Hanps:keHwue. IloTeHIMaILHASA 9Heprus 3apaja B dJeK-
TpocTaTudeckoM moJjie. IloTeHIUAN 3JIeKTPOCTATHYECKOTO TOJI.
CBsA3b HANPSKEHHOCTHU TOJIS M PA3HOCTHU IOTEHIIMAJOB JJIA BJIeK-
TPOCTATUYECKOTO NOoJA (KaK OJJHOPOJHOTO, TAK M HEOJHOPOJHOTO).

ITpuHIMO cynepno3uNuM SJIeKTPUUYECKUX Tojeil.

ITone Toueunoro zapsina. Ilosie paBHOMepHO 3apsiKeHHON cdephl.
ITosne paBHOMepHO 3apsKeHHOTO IO 00HEMY Iapa. Ilojie paBHOMepHO
3apsisKeHHOll 6eCKOHEeUHOM IJIOCKOCTU. KapTHHBI JUHUN HAIPSKEH-
HOCTH 9THX IOJIeH M 9KBUIIOTEHITUAJIEHBIX TOBEPXHOCTEMH.

ITpoBOAHMEYM B 3JIeKTPOCTATHYECKOM II0Jie. YCIOBHE PABHOBeCHUHA
3apsi/ioB.

naieKTpUKHN B 3JIEKTPOCTATHUYeCKOM IoJie. [[MajieKTpudueckas
TIPOHUIIAEMOCTE BellleCTBA.

Kongencarop. 9IeKTpoEMKOCTE KOHJEHCATOpA. OJIEKTPOEMKOCTh
ILIOCKOTO KOHJIeHCATOpA.

ITapannensHoe coenqmHeHMe KoHAeHcaTopoB. IlociemoBaTesnbHOE
coelMHEHNe KOHJIEHCATOPOB.

OHeprus 3apsAKeHHOTO KOHJeHCATOpA.

[ BukeHMe 3apAKEeHHON YACTUILI B OJHOPOJHOM 3JIeKTPUUYECKOM
mmoJie.

TexHuyveckue ycmpoiicmaa U MmexHoA02UYecKUe npoyeccovl: sieK-
TPOCKOII, 3JIEKTPOMETpP, SJeKTPOCTATHUeCcKas 3allliTa, 3a3eMJIeHUe
3JIeKTpONprOOpPOB, KOHEHCATOPEI, reHepaTop Bau nme I'paada.

Hemoncmpayuu
. YeTpolicTBO M IPUHIUI MelicTBUA djIeKTpoMeTpa.

. DJIeKTpUYecKoe IoJe 3apAKeHHBIX MIapUKOB.

. DJIeRTpUYeCKOe I0Jie ABYX 3apSAKeHHBIX MJIACTHH.

. Mogens sjekTpocTaTnuecKkoro reiepartopa (Ban ne I'paada).
. IIpoBOJHUKY B 3JIEKTPUYECKOM IIOJIE.

6. DyekTpocTaTUYeCKAd BAIINTA.

QU W N =
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7. YeTpoiicTBO u JeficTBHMe KOHIeHCATOpa IIOCTOSHHON M mepe-
MeHHOH €MKOCTH.

8. 3aBUCHMMOCTL BJIEKTPOSMKOCTH TIIJIOCKOTO KOHJeHcaTopa oOT
IJIOIIAAN MJIACTHH, PACCTOSHUSA MesKIAy HUMU U AUdJIeKTpuye-
CKO¥ TPOHUIIAEMOCTH.

9. SHeprus sJeKTPUUYECKOTO IOJA 3apsayKeHHOTO KOHJjeHcaTopa.

10. Bapsagka u paspajra KOHJAeHCATOpA Yepes pes3mcTop.

Yuenuueckuil sxcnepumenm, nabopamopHbdle pabombi,

npakmuxym

1. OmeHka cuja BRauMOAeliCTBUSA 3apAKeHHBIX TeJ.

2. Hab6mioteHne mpeBpallleHUs SHePruM 3apsAKeHHOTO KOHJeHCca-
TOpa B SHEPTUI0 U3JTYYeHUs] CBeTOAMOJA.

3. syueHmne MpoTeKaHUsI TOKA B IelH, COleprKalllell KOHIeHCATOP.

4. PacripefieieHMe pasHOCTU IMOTeHNIUMAJNIOB (HAIpPSAKeHUdA) IIpHU
TOCJIeIOBATEIFHOM COeJUHEHUN KOHJeHCATOPORB.

5. UccnegoBanue paspAja KOHAeHCATOPA UYepes Pe3mncTop.

Tema 2. MOCTOAHHDBIN 3NEKTPUYECKNIA TOK

Cuina toka. IlocTOAHHEIN TOK.

YcnoBUA CyIIeCTBOBAHUSA IOCTOSSHHOTO B3JIeKTPUYECKOr'o TOKA.
HUcrounurku Ttora. Hanpsa:xeuue U u 3JIC 6.

3axon OMa AJd yUYacTKa IellH.

9JleKTpUUYeCKOe CONPOTHUBJIEeHNE. 3aBUCUMOCTEL CONPOTHBIIEHUA
OJTHOPOJHOTO NMPOBOAHUKA OT €ro [IMHBI U IJIOIAAN MONepPeyHOoTo
cedyeHUsA. YIeJILHOe CONPOTHUBJIEHNE BeIllecTBAa.

ITocnemoBaTesnbHOE, TapajLiejibHOE, CMeIIaHHOe COeJUHeHNe
MIPOBOJHUKOB. Pacuyér pa3BeTBIEHHBIX BJIEKTPUUYECKUX Ilelei.
ITpaBuia Kupxrodga.

Pabora siaexTpuueckoro Torka. 3axkoH xkoynaga—JleHna.

MomraocTs snekTpudyeckoro Toka. TemsioBass MOITHOCTE, BEIAEIS-
eMas Ha pe3mncTOpe.

3C u BHYTpeHHee COMPOTHUBAeHNE UCTOUHIKA ToKa. 3aKoH OmMa
A5 MOJTHOM (3aMKHYTOM) sjleKTpUUecKol memni. MoITHOCTL MCTOY-
HUKaA Toka. KopoTkoe 3aMBIKaHMe.

Kongencatop B 1enm mMocTOSHHOTO TOKA.

TexHudeckue ycmpoiicmea U mexHonr0zu1ecKue npoyeccol: amM-
IepMeTp, BOJLTMETp, PEOCTAT, CUETUMK 5JIeKTPUUYEeCKOH SHEepruu.

Hemoncmpayuu

1. aMepeHUe CUJILI TOKA U HANIPS)KEHUSA.

2. UccnegoBanue 3aBUCUMOCTH CHJILI TOKA OT HANPSMKEHUS IS

pesncTopa, JaMIbl HAKAJIUBAHUS W CBETOAMOA.
3. 3aBUCUMOCTE COIPOTHUBJIEHUSA IWJINHIPUUYECKUX NPOBOJHUKOB
OT JJIMHBI, IJIONMIAAN TMOIePeYHOTO CeUeHUs M MaTepuaja.
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4. UccieoBanre 3aBUCHUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUSA
TIpU TMOCTOSAHHOM HATPSI*KEeHWN.
5. Ilpamoe usmepenue 3C. KopoTkoe 3aMbIkaHNe TajibBaHUYe-
CKOTO 3JIeMeHTAa U OlleHKA BHYTPEHHEro CONPOTHUBRIEHMUS .
6. CnocoObI coeiMHeHUS UCTOUYHMKOB ToKa, JI[C b6aTapeii.
7. UccepoBaHne pasHOCTH MOTEHIMAJIOB MeXAY IMOJIocaMu
WCTOYHMKA TOKA OT CHUJILI TOKA B I[€TH.
Yuenuuweckuil sIxcnepumenm, nabopamopHsie pabombvi,
npaKxmurym
1. UccnepoBaHne cCMeNIaHHOTO COeAUHEHUS pPe3NCTOPOB.
2. amepeHme yAeJIBHOTO CONMPOTURBIIEHUST IPOBOAHUKOB.
3. UcciegoBanue 3aBUCUMOCTH CHJILI TOKA OT HANPSMKEHUS IS
JaMIBl HaKaJWBaHUA.
. YBesqnueHMe IIpeJiesia M3MepeHUus aMmIepMerpa (BOJIBTMeETpA).
5. Usmepenne 3C u BHYTpeHHEro COMPOTHBICHUS HCTOUHUKA
TOKA.
6. Uccnenopanue 3aBucuMocTu IJ1C rairBaHUYEeCKOTO 3jIeMeHTa
OT BpeMeHU NIpU KOPOTKOM 3aMBLIKAHWH.
7. UccnepoBaHne pasHOCTH MOTEHIMAJIOB MeXAY IMOJIocaMu
WCTOYHHWKA TOKA OT CHUJILI TOKA B I[€TH.
8. UccieoBanne 3aBUCHUMOCTY TIOJ€3HOM MOIIHOCTH HMCTOYHUKA
TOKA OT CHJILI TOKA.

N

Tema 3. Toku B pa3nuuHbIX cpepax

AJleKTpUYecKasd IPOBOAUMOCTEL PA3IMUYHBIX BeIlllecTB. DJIeKTPOH-
Hasd NPOBOAMMOCTE TBEPIABIX METAJIOB. 3aBUCHUMOCTEL COIIPOTHBIIE-
HUS MeTAJJOB OT TeMIlepaTyphbl. CBepXIPOBOAUMOCTD.

JjleKTpUUecKuil TOK B Bakyyme. CBOMCTBa 9JeKTPOHHBLIX MOy4-
KOB.

ITonynpoBogauku. CobcTBeHHAs M IpUMecHas NPOBOAUMOCTB
moaynpoBoaunkoB. CpoiicTBa p—n-lepexoja. I1oaynpoBOAHUKO-
Bble TIPUOOPHI.

JIeKTPUYECKUI TOK B 9JeKTPOJIHUTAX. DJIEKTPOJUTHUECKAST OMC-
conmuanusa. jaeRTpoans. 3akoubl Papages A9 sJIeKTPOIU3A.

JileKTpUUecKuil TOK B razax. CaMocTosATeJLHELINT M HecaMOCTOS-
TeJLHBIH paspan. Pasiuudble TUILI CAMOCTOSTEJIBHOTO paspsia.
Monuausa. Iltasma.

TexHuveckue ycmpoiicmea u npaKmuiecKoe npuimeHenue: ra3o-
paspsagHbIe JaMIIbI, SJIeKTPOHHO-JIyueBasd TPyOKa, MOJYIPOBOIHU-
KOBBIE NpUOOPLI: THUOM, TPAH3UCTOP, POTOANON, CBETOAUOM; rajlbBa-
HUKa, paduHHUPOBaHNe MeJH, BLIIJIABKA AJIOMUHUNA, 2JeKTPOHHAS
MUKPOCKOIINA.
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Hemoncmpayuu
. 3aBUCHUMOCTEL COIIPOTHBJIEHUSI METAJIJIOB OT TeMIepaTyPhI.
. IIpoBOAUMOCTE 5JI€KTPOJUTOB.
. 3aKOHBI djeKTpoamnsa Pdapanes.
. UckpoBoii paspsaj U MpOBOJUMOCTE BO3AYXA.
. CpaBHeHNe MPOBOJMMOCTH METAJIJIOB U MOJTYIIPOBOJHUKOR.
. OnHOCTOPOHHSAA MPOBOANMOCTE AUOAA.
Yuenuuweckuil sxcnepumenm, nabopamopHeuie pabomot,
npaKxmurym
1. HabamomeHue 3JjIeKTPOJIH3a.
2. NamepeHme 3apAa OJHOBAJIEHTHOTO HMOHA.
3. UcciegoBanue 3aBUCUMOCTH COIPOTHUBIEHUS TepPMOpPE3NCTOPa
OT TeMIIepATYPHI.
4. CHATHe BOJBT-aMIepHOI XapaKTepHUCTUKH AMOJA.

Sy U W N =

OU3NYECKUINA NPAKTUKYM

Crioco0n1 naMepeHUs QU3NYECKUX BeJIWYMH C MCHOJB30BAaHUEM aHa-
JIOTOBBIX ¥ IU(POBBIX M3MEpPUTEIBLHBLIX IMPUGOPOB M KOMIBIOTEPHBIX
JATYMKOBELIX CcHCTeM. AGCOJIIOTHBIE M OTHOCHTENBHBIE TOTPEITHOCTH
usMepeHuii pusnyeckux BesmyuH. OeHKA IPAHUI] TTOTPEITHOCTe .

ITpoBeseHMEe KOCBEHHBIX M3MepeHWI, MCCIeJOBAHUN 3aBUCHUMO-
cTell (PUBMYECKUX BEJIWYWH, IPOBepKa MNPeAJOKeHHBIX TI'HUIIOTe3
(BbIOOp M3 paboT, ONMMCAHHBIX B TeMAaTHUeCKMX pasfesax «YUeHU-
YecKUI sKCIIepUMeHT, jiabopaTopHble paboThl, IPAKTUKYM» ).

MEXNPEAMETHBIE CBA3N

Nzydenne Kypca Gu3NKN yIiIyo6JdéHHOTO YPOoBHSA B 10 Kilacce ocy-
IIEeCTBJISETCS ¢ YUETOM COAEpP:KATEeNbHBIX MEKIPEIMETHBIX CBs3ell
¢ KypcaMM MAaTeMAaTHuKH, OMOJIOTHM, XUMHH, Treorpaduu U TeXHO-
JIOTHUH.

Mesxcnpedmemusie nOHAMURL, CEA3AHHBLIE ¢ U3YUeHUeEM
Mmemodoé HAYUHO20 NO3HAHUA: SBJIeHUe, HAYyUYHBIH QakT, ru-
moTesa, pusndecKas BeJIUUNHA, 3aKOH, TeopHusd, HabJoleHNe, SKC-
IMepUMeEHT, MOAeJIHUPOBAHME, MOJAeNb, H3MepeHMe, IOTPelIHOCTH
uzMepeHuil, U3MepuUTeNbHLIe TIPUOOPLI, IUppoBad JabopaTopus.

Mamemamura: PellleHue cucTeMbl ypaBHeHUi. JIuHeliHas
dyurnua, napabosa, runepbosia, ux rpapukru u cBolictBa. Tpuro-
HOMeTpUUYecKHe (PYHKIMHN: CHHYC, KOCHHYC, TAHTeHC, KOTAHTEHC;
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BeKTOpPLI M MX MpPOeK-
MM Ha OCH KOOPIHMHAT, CJIOKEeHHe BEeKTOPOB.
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Buonozusa: MexaHnuecKoe NBUMKeHMe B JKHBOH mpupome, audg-
dysus, ocMoc, TellJI000MeH KUBLIX OPTAaHN3MOB, TEIJIOBOe 3arpsas-
HeHMe OKpYy:Kalolell cpelbl, YTUIN3AIUA OHMOOPTaHUYECKOTO TO-
IIauBa OJd  BLIPAOOTKM  «TeIJIOBOM» M  9JeKTPOSHEpPTHH,
IMMOBEPXHOCTHOE HATIKeHHMe M KANWLIApPHLIe ABJIeHUS B IIPHPOIeE,
SJIEKTpUYEeCKNe SBJACHUA B JKUBOH IIPUpPOJIeE.

Xumus: TUCKpPeTHOe CTPOeHNe BellleCTBa, CTPOSHME ATOMOB 1 MO-
JIeKYJI, MOJIBb BeIlleCTBa, MOJSIpHAS Macca, MoJyueHNe HaHoMAaTepHa-
JIOB, TeILJIOBLIE CBOIICTBA TBEPABIX TeJ, JKUIKOCTEl U I'asoB, *KUIKHeE
KPUCTAJLILI, 9JIeKTPUUECKIe CBOMCTBA METAJIJIOB, 3JICKTPOJIUTHYE-
CKasl TUCCOITMAIINS, TAIbBAHNKA, 9JIEKTPOHHAS MUKPOCKOIIUA.

I'eozpagus: BIaKHOCTH BO3[yXa, BeTpHl, 0apoMeTp, TepMo-
MeTp.

Texnonozus: npeobpazoBaHMe ABUKEHUIN € MCIOJIL30BAHUEM
MeXaHM3MOB, VUET CYXOr0o M :KUIKOTO TPeHUd B TeXHUKe, CTATHYE-
CKHe KOHCTPYKIUHU (KPOHIITEHH, pellleTdaTble KOHCTPYKIIUU), HC-
MOJIb30OBaHME 3aKOHOB COXpaHeHHSA MeXaHMKHM B TeXHHKe (THpPO-
CKOII, BOIOMET H T.II.), IBUTATeJb BHYTPEeHHEro Cropaiusd, IapoBas
TypOuHA, OBITOBOM XOJOAWJIBHUK, KOHAWUIIMOHED, TeXHOJOTHU
MOJyUYeHUsT COBPEeMeHHBIX MATepHajioB, B TOM 4McJe HaHOMAaTe-
puaioB, U HAHOTEXHOJOTHH, BJEKTPOCTATHUECKAd 3allluTa, 3a3eM-
JeHue 3JIeKTPOoIpUOOPOB, rasopaspAgHble JaMIbl, MOJIYIPOBOIHHU-
KOBBIe MpHOOPLI; raJbBaHHUKA.

11 knacc

PA3LEN 4. INEKTPOOANHAMUKA
Tema 4. MarHuTHOe none

BsaumogeiicTBre HMOCTOSHHBIX MATHUTOB M IPOBOJHUKOB C TO-
KoM. MaruurtHoe moJje. BekTop mMaruuTHol#t MHAyRINMN. [IpuHIAI
CYINepIo3uINy MATHUTHBIX mojeli. JIMHUY MarHuTHON MHIAYKIIUU.

MaruuTHoe IoJie IPOBOAHMKA C TOKOM (MpAMOro IPOBOJTHUKA,
KATYIIIKN M KpyroBoro BUTKa). OILIT IpcTena.

Cuna Ammnepa, eé HanpaBJIeHHe U MOJYJb.

Cuna Jlopenra, e€ HallpaBJeHUe U MOAYJb. [[BiskeHe 3apsAKeH-
HOM YacTHUIIBI B OAHOPOAHOM MAarHuTHoM Ioje. Pabora cuiwl Jlo-
peHIIa.

MaruuTtHoe mojie B BelllecTBe. @eppoMarHeTHUKM, Imapa- U Jua-
MATHETHKH.

TexHuveckue ycmpoiicmaa U mexHoJL0zuYecKue npoyueccol: Ipu-
MeHeHNe MOCTOSHHBIX MATHUTOB, 2JIEKTPOMATHHTOB, TECTEP-MYJb-
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TUMeTpP, BJeKTPOJBUTATENL $SIK0OM, YCKOPUTENM 3SIeMeHTapPHBIX
YacTHIl.
Hemoncmpayuu
1. Kapruna JuHWH WHAYKIUW MATHUTHOTO TOJSA IOJOCOBOTO
¥ TIOJKOBOOOPA3HOTO MOCTOSHHBIX MATHUTOR.
2. KapTuHa JUHUNU MATHUTHON MHAYKIIMK NOJA IJIUHHOIO IIpA-
MOTO POBOAHMKA M 3aMKHYTOT'O KOJIBI[eBOI'O MMPOBOJHUKA, Ka-
TYIIIKW C TOKOM.
. BaaumopeiicTBrue ABYX IPOBOJHUKOB C TOKOM.
. Cuyna Awmmepa.
. HeiicTBue cunsbl JlopeHa Ha MOHBI BJIEKTPOJINATA.
. HabnroieHMe ABMKEHUS MyYKAa 9JIEKTPOHOB B MATHHUTHOM ITOJIE.
. IIpyHOMO geficTBUA 3JeKTPOM3MepUTEeILHOTO Ipubopa MarHu-
TOJIEKTPHUYECKOI CHUCTeMEIL.
Yuenuuweckuil sIxcnepumenm, nabopamopHevie pabomot,
npaKxmurym
1. UccrnegoBanre MATHUTHOTO TOJSA MOCTOAHHBIX MATHUTOB.
2. UcciaegoBanne cBOMCTB eppoMarHeTHKOB.
3. UccnegoBanue neficTBUA NOCTOSTHHOTO MATHUTA HA PAMKY C TO-
KOM.
4. NsmepeHnne cujbl AmIepa.
5. layueHme 3aBUCUMOCTH CHUJIBEI AMIIepa OT CHJILI TOKA.
6. OnpefleleHre MATHUTHOM WHAYKIWKM Ha OCHOBe WM3MepeHU:d
cUIBl AMIiepa.

1O Utk W

Tema 5. IneKTPOMarHMTHasA UHAYKUUA

fABienne sJIeKTPOMATHUTHOM MHAYKIUH. IIoTOK BeKTOpa Mar-
HuTHOM wuHAYKIUU. SC MHAYKIUMN. 3aKOH 3JIeKTPOMATHUTHOMN
unayriun @apajses. BuxpeBoe sierTpuueckoe mojse. Toku Dyko.

3IC MHAYKIINY B IPOBOAHNKE, NBIKYIIIeMCS B OTJHOPOAHOM MAr'-
HUTHOM IIOJIE.

IIpaBumno Jlenna.

WuaykruBHOCTL. KaTyIlIka MHAYKTUBHOCTH B I[elIH MOCTOAHHOTO
Toka. SIBjIeHUe caMOMHAYKIIUKA. IIC caMOMHAYKITUN.

OHeprus MarHUTHOTO ITOJS KATYIIKM C TOKOM.

OJIeKTPOMATHUTHOE II0JIe.

TexHudeckue ycmpoiicmaea U mexHonL0zUYecKUe npoyueccol: NH-
IYKIMOHHASA IMeUb, COJEHOU, 3aIHUTA OT DJIeKTPU3AIMUU TeJ MpHu
JBIKEHHM B MATHUTHOM IIoJie 3eMJIH.

Hemoncmpayuu

1. HabnamomeHue ABJAeHUS 9JIeKTPOMATHUTHON MHAYKITUU.

2. Uccaegopanne 3aBucumocTd IC MHAYRIUN OT CKOPOCTHU M3-
MeHeHHsI MATHUTHOTO IOTOKA.

3. IIpaBuio Jlenua.

4. ITameHne MarHuTa B aJlloMUHMeBOU (MeAHOIT) Tpybe.
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5. fIBytenne caMOMHAYKITNH.
6. UccienoBanue saBpucuMocTH IJC caMOMHAYKIIMKA OT CKOPOCTH
W3MeHeHUs CUJILI TOKa B I[elH.

Yuenuuweckuil sIxcnepumenm, nabopamopHsie pabombi,
npaKxmurym

1. UccoenoBaHue ABJIeHU 9JIeKTPOMATHUTHON MHAYKIINN.

2. OnpepesieHne UHIYKIIMA BUXPEBOTO MAarHUTHOTO TOJI.

3. UccrnepoBanne sABIeHUSA CAMOUHAYKIIUH.

4. COoopra Moesiu 2JIeKTPOMATHUTHOTO MeHepaTopa.

PA3LEN 5. KONEBAHNA N BOJIHbI
Tema 1. MexaHuyeckue KonebaHus

KoaebareabHasa cucrtema. CBoOOAHBIE KOJIeOaHMI.

Tapmonnueckue Konebanus. KumeMaTHnuecKkoe M AMHAMHUYECKOE
omHcaHte. DHepreTHUecKoe omncanmne (3aKOH COXpaHeHUsI MeXaHU-
YecKoil sHepruu). BBIBOJ AMHAMMWYECKOTO OMMCAHUS TapMOHUYE-
CKHUX KOJIeOaHUI M3 UX SHEePTeTUUEeCKOTO M KMHeMAaTHUeCKOTO OIU-
caHusd.

Amiiutyaa u gaza rojgebaHuii. CBsA3L aMIIUTYALI KojiebaHuU
MCXOMHOM BeJMUMHBI ¢ AMIIUTYJaMH KoJeOaHUll e& CKOpOCTHU
1 YyCKOpeHuH.

ITepuon u yacToTa KojJebaHuii. Ileproa Maibix cBOGOAHBIX KoOJe-
0aHUIl MaTeMaTHUeCcKOro MaATHUKa. Ilepuos cBoOOAHBIX KoJebHa-
HUH OPYKUHHOTO MAATHUKA.

ITormaTue o saryxamwmux Kojdebanusax. BeIHYy:KJIeHHLIe Kojieba-
Hus. Pesonanc. PesoHancHasa kpuBas. BiusHue saTyxauusa Ha BUJ
pe3oHAHCHON KpuBoii. ABTOKoJIe6aHNA.

TexHudeckue ycmpoiicmea U mexHoLozudecKue npoyeccsl: Me-
TPOHOM, Yachl, KaueJH, My3bIKaJbHble MHCTPYMEHTEI, ceficMorpad.

Hemoncmpayuu

1. 3anucek Kojie6aTeIBHOTO ABUKEHUS.

2. HabGaloieHMe He3aBUCUMOCTHU IlepuoJa MaJIbIX KojgebaHUU I'py-
3a Ha HUTH OT AMILJIUTYILI.

3. UcciegoBanne 3aTyXaoNmx KojebaHWil U 3aBUCUMOCTH IepHU-
o7la cBOOOJHBIX KoJiebaHUI OT COIIPOTUBJIEHNA.

4. UccienoBanue KojebaHUll rpysa Ha MacCUBHOU MpysKUHe C Iie-
Jb10 (GOpMHPOBAHUA IIPeACTABICHHIN 00 HAeabHON MOIeau
MPY:KUHHOTO MAasITHHKA.

5. 3aK0H cOXpaHeHUSA SHePruM IpPHU KojJebaHUAX I'pysa Ha IIpy-
JKUHE.

6. UccienoBanie BLIHY:KJIEHHLIX KoJiebaHMid.

7. Habamomenme pesoHaHcA.
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Yuenuuweckuil sIxcnepumenm, nabopamopHevie pabomot,
npaKxmurym
1. UsmepeHue mepuolia cBOOOAHBIX KoJebaHUN HUTAHOTO U MpY-
JKUHHOTO MAsTHHUKOB.
2. NzydeHne 3aKOHOB ABUKEHUS Tejla B Xo/le KojlebaHuil HA YIPY-
TOM IIOoJiBece.
3. Msyuenue ABMKEHNSI HUTIHOTO MAaATHHKA.
. IIpeoGpasoBanne sHepPruH B IPY:KUHHOM MAasSTHUKE.
5. UccnegoBanme yOBIBaHMA aMILIMTYAbI 3aTyXaloMnxXx Kojeba-
HUI.
6. UccienoBanie BLIHYKJIEHHLIX KoJiebaHMIA.

N

Tema 2. IneKTPOMarHUTHble KosnebaHus

KosebarenbHbiii KOHTYp. CBoGOAHLIE 9JeKTPOMATHUTHBIE KOJIe-
0aHUA B uAeaJbHOM KosiebaTelbHOM KoHType. @opmysia Tomcona.
CBsI3b aMILTUTYIBI 3apsfa KOHJeHCATOPA C AMILIUTYIOH CHUJIBI TOKA
B K0JIeOaTeJIBbHOM KOHTYpE.

3aKOH COXpaHeHHUd SHEePruM B HUACAJTLHOM KoJe0aTeJIbHOM KOH-
Type.

3aTyxamlnue 3SIeKTPOMATrHHUTHBIe Kojebammusa. BLIHy:KIeHHLIe
SJIEKTPOMATHUTHLIe KoJebaHus.

ITepemMeHnHBIH TOK. MOITHOCTEL TepeMeHHOT'0 ToKa. AMIIJINUTYAHOE
" AeficTBYIOIllee 3HAUeHMEe CUJBI TOKA U HANIPSKEeHUS IPU pasind-
HOII (hopMe 3aBUCHUMOCTHU IIepPeMEeHHOT'0 TOKA OT BpeMeHH.

CunycouJajbLHbBIN NTepeMeHHEbIN TOK. PesticTop, KoHAeHCATOp U Ka-
TYIIKA MHIYKTUBHOCTH B IIellM CHHYCOMAAILHOTO IIePeMeHHOro TOKA.
PesonaHc TokoB. Pe3zoHanc HallpsAKeHUI.

WUneanvueiii TparcgopmaTtop. IlpousBoacTBo, mepegada 1 MOTpe-
OJeHUe BIIEKTPUYECKON sHepTUu.

OKoJIoTHYeCKNe PUCKU IIPU IIPOU3BOJICTBE 9JIeKTposHepTuu. KyJib-
Typa HUCIOJb30BAHUA DJIEKTPOSHEDPIMH B MOBCETHEBHOM KUSHHU.

TexHuueckue ycmpoiicmea U mMEXHOA0ZUYECKUE Npoueccyl:
SJIEKTPUUYECKUH 3BOHOK, I'eHepaTop IIepeMeHHOro TOKa, JUHHU
aJIeKTpomepeaad.

Hemoncmpayuu

1. CBoGoHBIE BIIEKTPOMATHUTHRIe KoJlebaHusd.

2. 3aBHCHUMOCTEL YAaCTOTEI CBOOOAHLIX KoJebaHuil OT MHAYKTHUBHO-

CTU U EMKOCTH KOHTYpA.
. OcnuiorpaMMBbl 3JIeKTPOMATHUTHBLIX KojebaHui.
. T'enepaTop HesaTyXalomuXx 9JIeKTPOMATHUTHEBIX KOJeOaHuii.
. Mogent 271eKTPOMATHUTHOTO FeHepaTopa.
. Brimy:kJeHHBIe CUHYCOUJANALHBIe KojlebaHms.

Oy U W
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7. PesucTop, KaTyIIKa UHAYKTUBHOCTH M KOHJeHCATOp B IleNH
IepeMeHHOr'o TOKA.
8. PezoHaHC ITpU MOCJIEJOBATEILHOM COeMHEHNU pe3ncTopa, Ka-
TYIIKY WHAYKTUBHOCTH M KOHJleHCATOpA.
9. YerpolicTBO 1 IpUHIMN JAelicTBUA TpaHcdopmMaTopa.
10. Moaenb JUHUU djeKTpolepelaul.
Yuenuuweckuil sxcnepumenm, nabopamopHsie pabombvi,
npaKxmurym
1. UzyueHue TpaHchopMaTopa.
2. UccnegoBanue mepeMeHHOTO TOKAa Uepes MOCIeJOBATEIBHO CO-
eIMHEHHBIe KOHJEeHCATOP, KATYIIKY U Pe3UCTOP.
. HabnroieHMe 51 KTPOMATHUTHOTO pe30oHAaHCA.
4. UccaenoBanme paboThl NICTOUHUKOB CBeTA B IeNH TTIepeMeHHOT0
TOKA.

w

Tema 3. MexaHnuecKne U 3NEKTPOMArHUTHbIE BOJIHDI

Mexanudyeckre BOJIHBI, YCJIOBUsI WX pacupocTpanenus. Ilome-
peYHble W MPOJAOCJLHBIe BOJHEI. Ilepnojs, CKOpPOCTEL paclipocTpaHe-
HUA U AJuHa BoJHBI. CBOMCTBAa MeXaHWUYeCKUX BOJIH: OTpasKeHUe,
npeJjioMJieHVe, WHTepdepeHIus U udparius.

3Byk. CKopocTh 3ByKa. 'poMKOCTEL 3ByKa. BhicoTa ToHa. Tem6p
3BYKA.

IITymoBoe sarpAsHeHue oKpysKawoIeil cpebl.

9JIeKTPOMArHUTHLIE BOJHBI. ¥YCJIOBUA M3JYIeHUS BIEKTPOMATr-

HUTHBLIX BOJIH. B3auMHas opueHTanusa BekTopoB E, B, v B ajiek-
TPOMATHUTHOH BOJIHE.

CBolicTBa 2/1eKTPOMATHUTHLIX BOJIH: OTpakKeHUe, MpejloMJeHNe,
moasipusanus, naTepdepeHIUI U IUQPaKIud.

IlTkama »MeKTPOMATHUTHLIX BOJH. IIpuMeHeHHWe sJeKTpoMAar-
HUTHBLIX BOJIH B TeXHHKe U OLITY.

ITpuHIMOLI paguoCBA3U U TeJdeBUAeHUSI. PagoloKaIus.

AJIeKTPOMATHUTHOE 3arps3HeHMe OKPY:KAIOIeH cpedbl.

TexHudeckue ycmpollcmaa U npaKmuyeckoe npumeHenue: Mmy-
3BIKAJbHLIe MHCTPYMEHTHI, pajap, PAJuoOIpUEMHHEK, TeJeBU30D,
aHTeHHa, Tededor, CBY-meub, yJALTpasByKoBas ATHATHOCTHKA
B TeXHHKe U MeJUIINHE.

Hemoncmpayuu

1. O6pazoBaHMe M pacIpocTpaHeHHe IMOMePeUHbIX U MPOJOJbHEIX

BOJIH.
2. KonebamlImeecd TeJlo Kak MCTOUYHHK 3BYKA.
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. 3aBUCUMOCTE JJIMHBI BOJHEI OT YACTOTHI KOJIe0aHMil.
4. HabaroleHre OTpaskeHUsI UM TPeJIOMJIEeHHs] MeXaHWYeCKUX
BOJIH.
5. Habmomenne uHTepdepeHMUN U AUPPAKINN MeXaHUYECKUX
BOJIH.
. ArycTudecKkuii pesoHaHC.
. CBolicTBa yJILTpa3ByKa W ero npuMeHeHUe.
8. HabsroieHe CBA3M I'POMKOCTY 3BYKA M BLICOTHI TOHA C aMILIN-
TyAOM U YacCTOTOM KoJiebaHMii.
9. UccieoBanne CBOMCTB 3JIeKTPOMATHUTHLIX BOJIH: OTpasKeHUe,
npejioMJeHUe, TOJApU3anusa, AUPpaknmsa, nHTepdepeHI .
10. O6Hapy:KeHHUe MHPpPaKpACHOTO U YJIBTPAPUOIETOBOIO U3IyUe-
HUU.
Yuenuuweckuil sIxcnepumenm, nab6opamopHsie pabombvi,
npaKxmurym
1. UzyueHne nmapaMeTpoB 3BYKOBOM BOJIHBI.
2. Vlzyuenue pacnpocTpaHeHUS B3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTRE.

-1 O

Tema 4. OnTuka

ITpamonuHeiiHoOe paclpocTpaHeHNe CBeTa B OAHOPOAHOI cperne.
JIyu cBeta. Toueunrnlii MCTOUHUK CBeTa.

OTrpaskeHHe cBeTa. 3aKOHBI OTpaKeHUsS cBeTa. IlocTpoeHme mso-
OpaskeHUI B IJIOCKOM 3epkaje. CepHueckiie 3epKaja.

IIpesomientie cBeTa. 3aKOHBI MpejiOMJIeHUS cBeTa. ABGCONIOTHBLIH
moKasaTeNib mpejioMiaeHusa. OTHOCUTEJILHBIH ITOKA3aTejb IIPeJoM-
Jeunsd. ITocTOAHCTBO YACTOTHI CBeTA M COOTHOINEHHE JJIUH BOJH
IIpH IIepexoJe MOHOXPOMATUYECKOTO CBeTa Uepes I'paHUIly pasieia
IBYX ONTHYECKHUX Cpe.

Xopa nyueit B ipusMe. ucrnepcusa cBera. CiloKHBIN cocTaB 6ejo-
ro cBeta. 1IBerT.

ITonmoe BHyTpeHHee oTpaskeHue. IlpeebHBIN Yoy IMOJIHOrO BHY-
TpeHHEero OTpaskKeHusd.

Cobupatoiiue U pacceuBamwlue JuH3bl. Tonkaa auusa. Pokyc-
HOe pacCTOosgHMe U ONTHYeCKAas CHUJa TOHKOH JMH3LI. 3aBUCUMOCTB
GOKYCHOTO PACCTOSAHUS TOHKOH cepuuecKoH JIMH3BI OT €€ reoMe-
TPUU U OTHOCHUTEJILHOTO MOKA3aTe/]s IPeIOMIIeH! .

®dopmyaa TOHKOHN JUHSLI. ¥YBeJlnUeHHe, faBaeMoe JIMH30M.

Xon Jayua, IPOIIeAIIero JUH3Y HOA HPOM3BOJLHBIM VIVIOM K eé
IaBHOU omTUYecKkoii ocu. ITocTpoeHne nsobpaskeHuil TOUKM U OTpes-
Ka IpAMOM B cOOMpPAIOITUX M PACCEMBAIOIINX JUH3aX 1 UX CHCTeMAaX.
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Ontuueckue mpubopbl. Pazperraloiasa cmocobHoOCTE. IJ1a3 Kak
ollTUYeckad cUCTeMA.

IIpenestl TpUMeHUMOCTH T'eOMETPUUECKON ONTUKU.

BonnoBag ontuka. UaTtepdpepernnusa cBeta. KorepeHTHEIe UCTOYU-
HUKU. YCJI0BUA HabnoJeHUA MAKCUMYMOB U MUHUMYMOB B UHTep-
depeHIIMOHHON KapTUHE OT JBYX KOTepeHTHHIX McTOYHUKOB. Ilpu-
MepBl KJIacCUYeCKUX MHTephepeHINOHHBIX CXEM.

Hudpakmnua cBeta. [IudpariimonHasa pellléTKka. YcjaoBUe HAOIIO-
JeHUd TJIaBHBIX MAKCUMYMOB IIpU NaJeHUUN MOHOXPOMATHYECKOTO
cBeTa Ha NUPPAKIMOHHYIO DEIIETKY.

ITonapuzanuda cpeta.

TexnHuuecrue ycmpolicmea U MeXHON02UYeCKUe TNPOUeccyl:
OYKU, JIyIla, IEPUCKOI, (oToallllapaT, MUKPOCKOII, IPOeKIUOHHBIHN
almapart, IpocBeT/IeHNe ONTUKM, BOJOKOHHAA OINTUKA, AUPPAKIU-
OHHAadA pelIETKA.

Hemoncmpayuu

1. 3aKoHBI OTpaskeHUS CBeTa.

2. UccregoBaHue NIpeJIOMJIEHUS CBeTA.

3. HabaiofeHne IMOJHOTNO BHYTpPeHHero oTpaskenusd. Mojaesab cBe-

TOBOJA.
4. UccnenoBaHnue XoJa CBEeTOBBIX NYUYKOB Uepes IJIOCKOIapaJ-
JeJbHYI0 IJIACTUHY U NPU3MY.

5. UcciaegoBanne cBOMCTB M306paskeHU B JMH3aX.

6. Mogesnun MUKpPOCKOIIa, TejlecKolla.

7. Habamomenne nHTepgepeHIIuN CBeTa.

8. Habaromenue 11BeTOB TOHKHUX IJIEHOK.

9. HabGiofenne nuppakium cBeTa.

10. UsyueHnue audparIiMoOHHON pPeIIéTKN.

11. Habironenue AudppakIiuOHHOTO CIIEKTpA.

12. HabitogeHe AMCIIepCUM CBETA.

13. HabirogeHe Mo pusaliuy cBeTAa.

14. ITpuMeHeHNe NOJIAPOUAOB IS HNRYUEeHUS MeXaHWUYECKUX Ha-
TpAKeHui.

Yuenuuweckuil sIxcnepumenm, nabopamopHsuie pabomot,
NPAKmury m

1. sMepeHUe NoKaszaTeNd NpeJIOMJIeHNA CTeKIA.

2. UccregoBaHne 3aBUCUMOCTH (POKYCHOTO pACCTOAHUSA OT Bellle-

cTBa (Ha IpuUMepe KUAKUX JUH3).

3. UsmepeHUe HOKYCHOTO PACCTOSHUA pacCeMBAIOIIUX JIMHS.

4. ITonydyeHne mu300paskeHUS B CHCTeMe M3 IIJIOCKOTO 3epKaJja

U JINH3BL
5. ITonyueHue n300paskeHusa B cUcTeMe U3 JBYX JUH3.
6. KoHCcTpyupoBaHUe TeJIeCKOMMUYECKUX CHCTEM.
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7. Habamogenne mudpakiuy, HHTeppepeHIUN W IOJAPU3AIUU
cBera.
8. Uzyuenue MOJIAPUSAIINHN CBETA, OTPAKEHHOTO OT IHOBEPXHOCTHU
IUBJIeKTPUKA.
9. Nzyuenne nHTep(epeHIIN JIa3ePHOro U3JIyUeHN Ha ABYX IIeIdX.
10. HabisroneHue AucCOepcuu.
11. HabarogeHue u uccaeoBaHMe IUPPAKIMOHHOTO CIIeKTpa.
12. UsmMepeHle AJAUHBI CBETOBOI BOJHBI.
13. ITonyueHKe CIIeKTPA U3JIYUeHUS CBETOAMOAA MPHU ITOMOIITH Aud-
PAKIIMOHHOM pPelIETKHU.

PA3LEN 6. OCHOBbI CMELWANILHOW TEOPUN OTHOCUTENIbHOCTU

T'paHUIBI TPUMEHUMOCTH KJaccudyeckoll MexaHUKHU. [locTyaaTs
CIIeTUAILHON TeOpUU OTHOCUTEILHOCTMH.
ITIpocTpancTBeHHO-BpeMeHHOIT nHTepBaj. IIpeobpasoBanua Jlo-
peHIla. YcijaoBHe NMpUYMHHOCTH. OTHOCUTEILHOCTE OJHOBPEMEHHO-
cTu. 3aMe/JleHVe BpeMeHU U COKpallleHNe JITUHBI.
SHeprusa M UMIYJIbC PEeJIATUBUCTCKON YaCTUIIHI.
CBsA3BL Macchl ¢ dHeprueil U UMITYJIbCOM PeJIATUBUCTCKON YACTH-
IbI. SHeprus MOKOos.
TexHuueckue ycmpoiicmea U mMeEXHOA0ZUYECKUEe Npoueccyl:
CITyTHUKOBLIE IPUEMHUKN, YCKOPUTEIN 3apPsyKeHHBIX YACTHII.
Yuenuuweckuil sIxcnepumenm, nabopamopHeuie pabomot,
npaKxmurym
1. OupenesieHie UMITYJbBCA W SHEPTUM PeJISITUBUCTCKUX YACTHI]
(mo dororpadusiM TPEKOB 3apAKeHHBIX YACTHUII B MATHUTHOM
moJie).

PA3LEN 7. KBAHTOBAA ®U3UKA
Tema 1. KopnycKynsapHoO-BOJIHOBOW Ayanu3m

PasHoBecHOoe TensioBoe u3ayUeHNe (MR3IyUYeHNEe aOCOMIOTHO YEPHO-
ro Tejya). 3akoH cmellieHus Buna. I'nmotesa Ilmanka o KBaHTax.

®doToHBI. JHEePTUSA U UMNYJIbLC POTOHA.

®doroaddert. OneiTel A. I. CrojeroBa. 3akoHbI oTosdderTa.
YpaBHeHue IdiiHNITeliHA AJA ¢dorosdderra. «KpacHasda rpaHuia»
doTosdderTa.

JaBieHue cBeTa (B YACTHOCTM, AAaBJeHHe cBeTa Ha abGCOJIOTHO
TOIVIOIIAIIYI0 1 a0CONIOTHO OTPAKAIONIYIO TOBEPXHOCTE). ONBITHI
II. H. JleGenena.

BosnoBble cBolicTBa yacTuil. Bosubl ge Bpoiiaa. [liuHa BOJIHEI
e Bpoiind u pasMepbl 00JacTH JOKAJU3ANUY ABMKYIIeiicsa yacTu-
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usl. KopnyckynapHo-BoJIHOBOHN AyanusM. [Hudpaknua sJIeKTPOHOB
Ha KpucTalilax.

Crnenudukra usMepeHuii B Mukpomupe. CooTHOIIeHUA HeoIpefle-
agéaHoctelt Iefizenbepra.

TexnHuuecrkue ycmpolicmea U MeXHON02UYeCKUe TNPOUeccyl:
CHeKTpOMeTp, (oTosaeMeHT, (POTOAATUMK, TYHHEJBHBINI MUKpPO-
CKOII, coJIHeUHAadA HaTaped, CBeTOAMOL.

Hemoncmpayuu

1. ®oTosdpdeKT Ha YCTAaHOBKe C IMUHKOBOM IMJIACTHHOM.

2. UccaenoBanlie 3aKOHOB BHellTHero ¢otoadpdekrTa.

3. UcciegoBaHre 3aBUCHMOCTH COIPOTUBJIEHUA NOJIYIPOBOAHU-
KOB OT OCBEIéHHOCTHU.

4. CBeTOAUHO].

5. Conneunasa 6aTapes.

Yuenuuweckuil sIxcnepumenm, nabopamopHevie pabomot,

NPAKmurKy m
1. UccaenoBaHue goTopesncTopa.
2. Nsmepenue nocrodHHoil IlnaHKka Ha ocHOBe nccaeqoBaHuA ¢o-
TosddeKTa.
3. UccienoBaHre 3aBUCHUMOCTH CHJBI TOKA Uepe3 CBETOAMOJ OT
HATIpS'KEHUS.

Tema 2. ®usuka atoma

OUBITEI TO HCCIEJOBAHUIO CTpOeHUsS aToMma. llnamerapHass Mo-
neab atToMa Pesepdoppa.

IToctynarer Bopa. UanyueHue m momiolneHre QOTOHOB IpHU Iie-
pexojle aToMa C OJHOTO YPOBHSI SHEPTrUM Ha JPYTOii.

Buner ciekrpoB. ClieRTp YpOBHeH sHepruy aToMa BOJOPOJA.

CrnoHTaHHOe U BHIHY)KJeHHOe M3JayueHUe cBeTa. Jlazep.

TexHuueckue ycmpoiicmea U mMeEXHOA0ZUYECKUEe Npoueccyl:
CIeKTpaJbHBIN aHaJM3 (CIEeKTPOCKOIN), Jiazep, KBAHTOBBLIM KOM-
BIOTEP.

Hemoncmpayuu

1. Moaean onkwiTa Pezepdopa.

2. HabaloneHne JIMHeHYATHIX CIEKTPOB.

3. YeTpoticTBO U JelicTBHe CUETUNKA NOHUBUPYIOITUX YACTUI.

4. OnpejleneHue AJIVHBI BOJHBI JIA3epPHOT0 U3JTyUeHUs.

Yuenuuweckuil sxcnepumenm, nabopamopHeuie pabomot,
npaKxmurym

1. HabaromeHue JuHeuaToro cmekTpa.

2. UccrnegoBanne CIieKTpa paspeskeHHOTO ATOMAPHOTO BOJOPOAA

U u3MepeHHe IocTodHHON Puabepra.
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Tema 3. Pu3uKa aTOMHOro AAPA W INEMEHTAPHLIX YACTUL,

Hyxraounada moment aapa lefisenbepra— W BaHeHKo. 3apAa AApa.
MaccoBoe unciao aapa. U30TonbL.

PagmoarTuBHOCTE. AJjib(a-pacnaj. OJeKTPOHHLIN M IMO3SUTPOH-
HBIN OeTa-pacmajs. l'aMMa-usIydeHue.

3aKkoH pagMOAKTUBHOTO pacmaja. PaJuoaKTHBHBIe M30TONELI B
npupoge. CBolicTBa MOHUBUPYIOIET0 U3JIydYeHUsA. BausaHue paguo-
AKTUBHOCTH Ha ’KVWBBIe OpraHuaMbl. EcTecTBeHHLIN (oH M3Iyue-
HusaA. [osumerpus.

SHeprus CBsI3W HYKJIOHOB B sjape. Snepuuie cuibl. [ledekT Mac-
CHI fAJpa.

HAnepnrie peaknuu. IleneHue u cuHTe3 Afep. SljgepHble peaKTo-
pei. IIpo6iemMBl yHIpaBiasgeMOT0 TepMOSZepHOTO CMHTe3a. OKOJIOTH-
YeCKHe ACTEeKThI Pa3BUTHUS AAepHOH SHEepPreTUKH.

MeToanl perucTparnuu m MccaeJOBAHUS 9JIeMeHTAPHBIX YACTHI.

dyHpaMeHTaNbHBIE B3aUMOecTBUA. BapuoHbl, Me30HEI U Jel-
ToHBI. IlpencraBienue o CrangaprTHoil Mogenu. KBapk-TiooHHAA
MOjleJIb aJpOHOB.

dusukra 3a npegesamu CrangaprHoii Moaeau. TémHad MaTepusd
U TEMHASA SHeprus.

EnuHcTBO QMsHMUecKoil KapTUHBI MUpA.

TexHudeckue ycmpollcmaa u mMexHonL0zZUYecKue npoyeccsl: No-
3UMeTp, KaMepa BuibcoHa, sAepHBIH peakTop, TepMOsSIepHEIN pe-
aKTop, aToMHasg OomMba, MATHUTHO-pe30HAHCHAsI TOMOrpadus.

Yuenuuweckuil sIxcnepumenm, nabopamopHeuie pabomot,
npaxmurym

1. UccaenoBaHue TpeKOB YacTUIl (110 TOTOBBIM (poTOrpausaM).

2. UccnegoBanue paJuoaKTUBHOTO (pOHA ¢ UCIIOJIL30BAHUEM J03M-

MeTpa.
3. zyueHne IOIVIOIIeHNA OeTa-4acTHUI] aJloOMUHIEM.

PA3QEN 8. SINEMEHTbI ACTPOHOMWN U ACTPODPU3UKN

ATamnbl pa3sBUTUA acTpoHoMuHU. IIpuKiIagHoe U MHUPOBO33peHUe-
cKoe 3HaUeHHe acTpoHOMHU. IIpiMeHNMOCTb 3aKOHOB (PUBUKU JJIs
00BSICHEeHUS IMIPUPOALI KOCMHUYEeCKUX 00HLeKTOB.

MeTtoanl acTpoHOMHYeCKHUX HcciiefoBaHuii. CoBpeMeHHBIe OITHYe-
CKHe TeJeCKOIIbl, paJHloTeecKoIIbl, BHeaTMocdepHas acTpOHOMMSA.

Bup sBésanoro Heba. CosBesausa, ApKue 3BE3JBI, MJaHETHI, UX
BUAMMOE JBUIKeHUe.

ConmeuHasd cucreMa.

Coanne. CosHeuHass akTUBHOCThE. McTouHuK sHepruu CojHIla U
3BE3].
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3Bé3mbl, WX OCHOBHLIe XapaKTepUCTHKH. [marpamMma «cCIIeK-
TPaJBLHBINA KJIACC — CBETHMOCTL» . 3BE3IbI IVIABHOI ITOCIeJ0BATEIb-
HOCTH. 3aBHUCHMOCTEL «MACCA — CBETHMOCTE» JJd 3BE3N TTIaBHOM
ImocJjieJoBATeJIbHOCTH. BHyTpeHHee cTpoeHue 3Bé3n. CoBpeMeHHBIE
MIpeACTABICHUS O IIPOMCXOKAeHUU M sBoaonuu CoJHIIA U 3BE3.
OTamnbl JKU3HU 3BE3].

Mieunsiii Ilyte — mama TajakTura. IlonoxkeHue U JBUKeHHE
Conuna B I'anaktuke. Tunsl ragakTuk. PagnorajlakTuKU M KBasa-
pel. YépHBIe OBIPEI B SApax rajlaKTHK.

Bcenennad. Pacmupenue Bcecenennoii. 3akon Xabt6ga. Pasbera-
HUe rajaxkTuk. Teopusa Bojabimoro BapriBa. PeIMKTOBOE U3IyUeHHUE.

Macnirabuasa cTpykTypa Beesnennoii. MeTarajakTuka.

Hepeméunnie mpobaeMbl aCTPOHOMUH.

Yuenuuecrkue nabnrwdenus:

1. HabatomeHus 3BEé3HOro Heba HEeBOOPY)KEHHBIM IVIA3O0M C HC-
MOJIL30BAHNEM KOMIILIOTEPHLIX MPUIOKEeHUH IJId ONpedeleHus
MOJIOXKeHUd HeOeCHBIX 00BLEKTOB HAa KOHKPETHYIO JATY: OCHOB-
Hble co3Be3ausa CeBepHOTro MOJYIIApUSA U SpKUe 3BE3ILI.

2. Hab6aoaeuusa B reaeckon JIyHEI, IIJ1aHeT, TYMaHHOCTEH 1 3BE3-
HBIX CKOIIJIEHUI.

OU3NYECKUINA NPAKTUKYM

Crmoco6b1 naMepeHUsas PUINYECKUX BEJIWUYUH C HCIOJL30BAHUEM
AHAJIOTOBBIX M MUMPOBLIX M3MePUTEJbHBIX NMPUOOPOB M KOMIILIO-
TepPHBLIX JATUYMKOBBIX cucTeM. AGCOJNIOTHBIE U OTHOCUTEJILHEIE IO-
TPeITHOCTH U3MepeHu# pusnueckux BeanduH. OmeHKa IpaHuI] Io-
TpeIHoCcTel.

ITpoBeseHMEe KOCBEHHBIX M3MepeHWI, MCCIeJOBAHUN 3aBUCHUMO-
cTell (pUBMYECKUX BEJIWYWH, IPOBepKa MNPeAJOKeHHBIX TI'HUIIOTe3
(BBIOOp M3 paboT, ONMMCAHHBIX B TeMATHUECKMX pasfesax «YueHU-
YecKHUI sKCIIepUMeHT, jJiabopaTopHble paboThl, IPAKTUKYM» ).

OBOBLWAKLLEE MOBTOPEHUE

O6o001IeHrie W CHCTeMATHU3AlllA COIeP:KAHUA paslelloB Kypca
«Mexauuka», «MojeRyIsapHad QU3UKA U TePMOAUHAMUKA» , «DJIeK-
TpoanHaMHUKa», «KojebaHUA W BOJIHBI», «OCHOBBI cHellUAJIbLHON
TeOPUHN OTHOCHUTEILHOCTH», «KBaumTOoBasg GQUaMKa», «IJIeMEHTHI
ACTPOHOMHUMU U ACTPOPUIUKM» .

Poap ¢pusukym M acTpoOHOMHUHN B SKOHOMMUECKOI, TeXHOJOTHYe-
CKOIl, conmaJbHON M »THYeCKOH cdepax AeATeILHOCTH UeJOBeKa;
POJIb ¥ MeCcTO QPUSUKH U ACTPOHOMHUH B COBPeMeHHOM HAYUYHOM Kap-

OU3NKA. 10—11 knaccel 45



THHE MWpA; 3HAUeHNe ONMMCATEJLHOI, CHCTeMAaTH3upyIlolei, o0b-
SACHUTEeJbHON M NMPOTHOCTHUECKON (PYHKINI (PpU3HUUYecKoll Teopuu;
poit duandeckoil Teopun B GOPMUPOBAHNU NPEACTABIEHUI 0 du-
3UYeCKON KapTHUHe MHUpa, MecTo (PpU3MUYecKoil KapTUHEI MUpa B 00-
meM psaAy COBPeMeHHBIX eCTeCTBeHHO-HAYUYHELIX IIpeICTABICHUI
0 Tpupo/e.

MEXNPEAMETHBIE CBA3N

Nzydenme Kypca puauku yriayojgéHHoro ypoBHA B 11 Kiacce
OCYINECTBIISAETCA C YUETOM COJlep:KaTelIbHBIX MeKIIpeMeTHRLIX CBS-
3ell ¢ KypcaMu MaTeMaTUKU, OMOJOTUU, XUMNH, Teorpaduu U TeX-
HOJIOTHMH.

Mesxxnpedmemnoie NOHAMUR, CEA3AHHbBLE C U3YLeHUEM
Memodo6 HAYYHO20 NO3HAHUSA: SIBJIeHNe, HAYUHBIHN QaKT, TUIIO-
Te3a, pusMUecKkasd BeJMUYMHA, 3aKOH, Teopus, HabJIio/leHUe, DKCIIe-
PUMeEHT, MoJieJIpOBaHMe, MoJleJib, U3MepeHNe, IIOTPeITHOCTH U3Me-
peHuii, nu3MepuTeJIbHBIe IPUOOPEI, IHU(poBas JabopaTopus.

Mamemamura: Penienune cuctembl ypaBHeHuti. Tpuronome-
Tpudeckre QPYHKIMU: CUHYC, KOCUHYC, TAaHTe€HC, KOTAHTeHC; OCHOB-
HOe TpUTOHOMeTpHuUecKoe TOKAeCTBO. BeKTOphl U UX IIPOEKINH Ha
OCH KOOpAUHAT, CJIoKeHNe BeKTOpoB. IIpou3BoHEIe d1eMeHTAPHBIX
dyurnuii. IlpusHaku mogob6usa TpeyrojJbHUKOB, olipeielieHUe ILJIO-
magu MIocKUX QUryp U obbéMa TeJ.

Buonozusa: snekTpuiecKkue ABJIeHUA B )KUBOH pupoe, Kojaeba-
TeJIbHBbIE MBIDKEHUSA B XKUBOUW MpUpoje, SKOJOTMUYeCKHe PUCKU MPU
TIPOM3BOJICTBE SJEeKTPOSHEePTUH, DJIEeKTPOMATHHUTHOe 3arpsAs3HeHMe
OKpysKalolleil cpedbl, YAbBTpa3ByKoBasA NHATCHOCTHMKA B MeIUIUHe,
ONITHYecKHe ABJIeHUA B KUBOU NpHUpOJe.

Xumusa: cTpoeHHe ATOMOB M MOJIeKYJ, KpUCTaJJInueckasa CTPYK-
Typa TBEPALIX Tejl, MeXaHM3Mbl 00pasOBaHMSA KPHCTAJLINUYECKON
peléTKM, cCIeKTpaJdbHbBIN aHAINU3.

T'eozpagusn: MarHUTHBIe IIOJIoca 3eMJH, 3ajle;KU MATHUTHBIX
pya, poTochéMKAa 3eMHON ITOBEPXHOCTH, celicMorpad.

Texnonozua: mpuMeHeHHe IIOCTOAHHBLIX MATHHUTOB, 3JIEKTpPO-
MATrHUTOB, B3JeKTpoJABUTraTelb JIKoO6M, TeHepaTop MepeMeHHOTO
TOKa, MHAYKIIMOHHASA MeUb, JUHUMN 3JeKTpolliepead, 3JIeKTPOIBU-
raTejab, pajgap, paguoNpHUEMHHUK, TeJeBU30p, aHTeHHAa, Teje(oH,
CBY-neub, yJabTpa3sByKoOBasA AMATHOCTUKA B TeXHUKe, IIPOEKI[HMOH-
HBII allllapaT, BOJIOKOHHAS OIITHMKA, COoJHeuHas 6aTapesd, CIYTHH-
KOBLIe IpUEMHUKH, sJlepHAdA sHepreTHKa MU dKoJOoTHUUYecKHe acllekK-
ThI €€ Pa3BUTHUA.

46 MpumepHasa paboyas nporpamma
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TEMATUYECKOE NNAHUPOBAHUE

10 KJTACC (170 1)

TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUalluxcd

PA3JEJ 1. HAYUYHBIA METO/ ITIO3HAHU A

IIPHPOJIBI (6 1)

Hayunsniit meTon
TMO3HAHU ST TPUPOIEI
(64)

Pusnka — pyHZaMeHTANTbHAST HayKa

o mpupoje. Hayunriii MeTos nosHaHusa
¥ MEeTOJBI UCCIeNOBAHNA PUIUUECKUX
ABJeHUH.

9KCIepUMeHT U TeopUu s B Ipoliecce
no3HaHus npupoasl. Habatogenme

U 9KCIIepUMEeHT B GU3UKe.

CriocoObl naMepeHus GUsnyecKux
BeJINUUH (aHAJIOTOBLIe U I POBLIe
na3MepHUTeNbHbBIe IPUGOPEI, KOMIBLIOTED-
HBbIe JATUNKOBLIE CHCTEMEI).
TlorpemuocTy uaMepeHuil GUanUecKux
BesIMUWH (a6COJIOTHAS U OTHOCUTEIbHA).
MogenupoBanme GUINUECKUX ABISHUH

1 IIPOIIeCCOB (MaTepI/IaJIBHaH TOYKAa,

YuacTre B JUCKYCCHUU O POJIU puanye-
CcKoil Teopuy B GOPMHUPOBAHUY IPEICTAB-
JeHuit o pusnyeckoit KapTUHe MuUpa,
MecTe GU3NUeCKOd KapTUHEI MUpa

B O0IMleM DALY COBpeMeHHBIX eCTeCTBeH-
HO-HAYUHBIX IPeJCTABIeHU 0 IpUpoe.
CpaBHeHUe U3MepeHN GU3UUECKUX
BeJIMUUH IPU IIOMOINY aHAJNOTOBBIX

¥ 1MuPOBHIX U3MEPUTEIbHBIX TPUGOPOB.
OcBoeHue c1ocoGOB OLIEHKY TIOTPEITHO-
creit namMepeHuii.

OcBoeHTe OCHOBHBIX IPUEMOB PaGOTEHI

¢ nnudpooit maboparopueit mo pusuke

1 TIpu paspaboTke paGoueil IporpaMMEI B TeMATUUECKOM ILIAHWPOBAHUY LOJNKHEI GBITH YUTEHBI BO3MOKHOCTH UCIIONb-
30BaHUA 3JeKTPOHHLIX (IIU(POBLIX) 00pasoBaTeIbHLIX PECYPCOB, ABISIOMUXCI YUeGHO-MeTOANUeCKUME MaTepuaa-
MU (MyJAbTUMeIuiHbIe TPOTPAMMEI, 3JIeKTPOHHBIe YUeOHUKY U 3aJaUHUKY, 3JIeKTPOHHbIe OUONINOTeKH, BUPTYalbHLIe
nabopaTopuu, UTPOBBIe IPOTPAMMEI, KOJJIEKINYU NU(POBLIX 00pa30BATENbHLIX PECYPCOB), PEaNN3yIOmMUX AUITAKTI-
yeckue BosmorkHocTu UKT, comepikanne KOTOPBLIX COOTBETCTBYET 3aKOHOJATENLCTBY 06 06pa3oBaHuy.
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IIpodonscernue

TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

a6CoOIOTHO TBEPOE TeJIO, UaealbHasd
JKUAKOCTD, UJeaJbHBIH a3, ToueuHbIH
3apan). l'unoresa. @usuueckuii 3akoH,
TPAHUIIELI €TO MPUMeHUMOCTH. Pusnue-
CKas TeopHud.

Pouss 1 MecTo GU3HUKY B QOPMUPOBAHUHT
COBpeMeHHO HayuHOI KapTHHLI MUpPA,
B IIPAKTHYECKOH AeaTeIbHOCTH JIoAeit

PA3IEJ 2. MEXAHHEKA (35 u)

KumemaTuka
(10 u)

Mexannueckoe fBuxxenne. OTHOCHUTEb-
HOCTH MEXaHHUUEeCKOTO JBUKEHU.
Cucrema oTcuéra.

IIpamasa u obpaTHad 3a0aull MeXaHUKHU.
Pannyc-BexkTop MaTepranbHO TOUKH,
€ro IIPOeKIHUHU Ha OCH CHCTeMBbI KOOPAH-
Hat. TpaekTopus.

Ilepememenue, CKOPOCTE (CpefHEAS
CKOPOCTH, MI'HOBEHHA A CKOPOCTD)

U YCKOpPeHUe MaTepuaJbHOM TOUKHN, UX
NIPOEKIINY Ha OCH CUCTEeMEBI KOODJIUHAT.
CloxkeHHe NlepeMelleHNi U CIOXKeHHTe
CKopocCTeii.

PaBHomepHOE 1 paBHOYCKOPEHHOE
OpAMOJINHeHOoe ABUKeHNe. 3aBUCH-
MOCTBb KOOPAMHAT, CKOPOCTH, YCKOPEeHU A
U IyTH MaTepHaJbHON TOUKHU OT BpeMe-
HU U UX I'padpUKU.

IIpoBeneHMne KOCBEeHHBIX N3MepeHM it
MTHOBEHHOM CKOPOCTH M YCKOPEHUS
TeJia, MpOBeJeHUe NCCIeTOBAHMN I 3aBUCH-
MoOCTeH MeXIYy PU3NUeCKUMU BeJuUnHA-
MU U OIIBLITOB II0 IPOBEPKe IpelIoiKeH-
HOIf TMIIOTe3bl IPH U3YUeHU N PABHOYCKO-
PEeHHOTO IPAMOJIUHEHHOTO IBMKEHUST,
IBUKEHUS Tesa, GPONIeHHOTO TOPU30H-
TAJbHO, IBUKEHUS TeJia IO OKPYKHOCTH
C TIOCTOAHHO IO MOJYJII0 CKOPOCTBIO.
Permenne pacuéTHLIX 3a7]aU C SBHO
3aJaHHOM M HeABHO 3aJJaHHOI (pusnmuecKoi
MOJeJIBIO C HCIIONh30BaHNeM OCHOBHEIX
3aKOHOB ¥ (POPMYJI KMHEMAaTHKH .

Pelmrenne xauecTBeHHLIX 3214, TPeOyIO-
IMUX TPUMeHeHN T 3HAHWI IT0 KHHEMATHKE .
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CBobonHOoe majfleHre. YCKOpeHue
cBoboAHOTO TafeHud. [[BUKeHUe Tera,
GPOIIeHHOTO IO YIVIOM K T'OPH30HTY.
3aBUCUMOCTDL KOOPAMHAT, CKOPOCTH

¥ YCKOPEeHM!S MaTepuaibHOM TOUKY OT
BpeMeHY U UX I'PadUuKH.
KpusBonuneiinoe agpuxenue. [[Buxenune
MaTepuaIbHOH TOUKH IO OKPYIKHOCTH.
VYrimoBas u JuHeHHAI CKOPOCTD.
ITepuon m uactrora obpamenus. Ilenrpo-
cTpeMuTenbHoe (HOpMaJibHOe), Kaca-
TeJbHOE (TaHTeHIIMAaIbHOe) U IIOJHOe
yCKOpeHUe MaTepualbHON TOUKN

OGbsAcHeHNe OCHOBHBIX IIPUHIIUIIOB
JefiCTBUA TeXHUUECKHUX YCTPOHCTB

¥ TeXHOJIOTHUECKHUX IIPOIEeCCOB, TAKUX
KaK: CIIUJOMETD, IBUKEeHUEe CHAPAIOB,
LleIHBle, [IIeCTepEHYATEIE U DEMEHHEIE
nepesiaun, CKOPOCTHEIE JIUGTEI.
Onpenesenve yCaoBuil IPUMEHNMOCTH
Mojeseil GU3NUECKUX TeJl U IPOIIECCOB
(aBneHuil): MaTepualbHasd TOUKA,
PaBHOYCKOPEHHOe JIBIIKEHHE, CBOOOTHOE
najieHue.

Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJIN3 MeXaHHUYECKHUX ITPOIIEeCCOB
(ABIeHU) C HCIIOJIBL30BAHNEM OCHOBHEIX
TIOJIOXKEHMH M 3aKOHOB KMHEMAaTHUKH:
OTHOCHUTEJIFHOCTb MEXaHNUECKOTO
JBHKeHUS, GOPMYJILI KHHEMaTHKHI
PaBHOYCKOPEHHOTO ABMKEHN, Ipeobpa-
30BaHud lanuies g CKOPOCTH U Iiepe-
MeIeHus.

HcnoawnsoBaume IT-rexnomornit npu
paboTe ¢ JONOIHUTENLHEIMH HCTOUHUKA-
MY HHPOPMAITHH II0 TeMe, NX KPUTHYe-
CKHIl aHaINB3 U OLleHKA JOCTOBEPHOCTH

duHaMuKa
(10 u)

ITepsBrIit saxon HbioToHa. UHepIiinann-
HBIe cucTeMbl oTcuéra. [IpuHnun
oTHOocuTenbHOCTH anunes. Hemuepiu-
aJbHBIe CHCTEeMEI OTCUéTa (0IpeeseHue,
IPUMEDPEI).

IIpoBenenme KOCBEHHLIX U3MepeHMH
paBHOJelicTByOImeH cuI 1 KosdduIreH-
Ta TPeHU S CKONLKeHN A, IIPOBejleHTe
HCCIIeIOBAHU S 3aBUCUMOCTeH dusmye-
CKHX BEJMUUH U ONBITOB II0 IPOBEPKe
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TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

Macca rena. Cuna. IIpuHnun cynepiio-
3UIUY CHJL.

Bropoit 3akon HeioToHa 11 MaTepu-
anbHoM Touku. Tperuit sakon HrioToHA
[T MaTepHUaNbHBIX TOUEK.

3aK0OH BCeMUPHOTO TATOTeHU. JKBUBA-
JIEHTHOCTH I'PABUTAIIMOHHON U MHEPT-
HOIi MaccHI.

Cuna TsKecTu. 3aBUCUMOCTE YCKOpe-
HHUS cBOOOJHOTO MaJeHUA OT BEICOTEI
HaJ TIOBEePXHOCTHIO ILIAHETEI U OT
reorpaduueckoii mupoTel. [|BuKeHMe
HeOeCHEBIX TeJl ¥ UX CIYTHUKOB. 3aKOHEI
Kennepa. IlepBasg xocMuueckas CKO-
pOCTB.

Cuia yupyroctu. 3akon I'yvka. Bec Tea.
Bec Tena, gBUKyIIErocs ¢ yCKOpeHUEeM.
Cuia tpenusd. Cyxoe Tpenue. Cuia
TPeHU S CKOJLKEHUA U CUJia TPeHU S
nokosa. Koagpduiuenr rpenud. Cuia
COIIPOTUBJIEHUS IPY ABUKEHUU Tesa

B JKUIKOCTH HUJIU Tase, eé 3aBUCUMOCTD
OT CKOPOCTH OTHOCUTENILHOTO JBHIKe-
HUA.

Hasnenme. 'mapocraTmyueckoe AaBie-
Hue. Cuaa Apxumena

IPeJIOKeHHOH IMIIOTesk! IPY U3YUEeHUH
OBUKeHMA OpycKa 110 HAKJIOHHOM!
IIJIOCKOCTH, JBUKEHHU S CHCTEMEL CBA3aH-
HBIX TeJI, JeopMaIuy Tel.

Pemenue pacuéTHBIX 38124 C IBHO
3alaHHO} 1 HeABHO 3alaHHON dusmye-
CKOIt MOJIEJIBIO C UCIIONH30BAHNEM
OCHOBHBLIX 32KOHOB ¥ POPMYJI KHHEMATH-
KU ¥ AUHAMUKH.

Pemenune KauecTBeHHBIX 3aJ1aU, TPeOYIo-
mUX IPUMeHeHUA 3HAHUH 110 KHHeMaTH-
Ke U JUHaMUKe.

OGbsAcHeHNe OCHOBHBIX IIPUHIIUIIOB
JefiCTBUA TeXHUUYECKHUX YCTPOHCTB

¥ TeXHOJIOTHUECKHUX IIPOIEeCCOB, TAKUX
KaK: MOJIMUIIHUKY, JBUKEeHNe UCKYC-
CTBEHHBIX CIIYTHUKOB.

Onpenesenve yCaoBuil IPUMEHNMOCTH
Mojeseil GU3NUECKUX TeJl U IPOIIECCOB
(aBneHUll): nHEPIHANLHAA CHCTEMA
orcuéra, MaTepHalbHad TOUKA, a0CONIOT-
HO yupyrasa geopManus.

Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJIN3 MeXaHUUYECKHUX IIPOIIECCOB
(ABIeHU) C HCIIOJIBL30BAHNEM OCHOBHEIX
TIOJIOXKEHMH 1 3aKOHOB JUHAMUKHU: TPU
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3axoHa HpioTOHA, IPUHITUII OTHOCUTEb-
HocTu [anmnes, 3aKOH BCeMUPHOTO
TATOTEHUS.

Pa6ora B rpynmnax npu o6cy:KIeHUN
BOIIPOCOB MeKIIPEIMeTHOTO XapaKTepa
(HampuMep, 110 TeMe «J|BUKeHNEe B IIPHU-
poze»)

Craruka TBéporo Teaa (5 u)

AbcoatoTHo TBEpHOoe TeJo. [TocTyma-
TeJILHOE U BpallaTeJbHOe IBHKEHIEe
TBEPJOTO TeJa.

MoMeHT cuIBI OTHOCUTENLHO OCH
Bpamenusd. Ilneuo cunsl. CiroxeHue
CUJI, IPUJIOKEHHLIX K TBEPAOMY Tely.
ITenTp Ta)xecTH Tema.

VenoBusa paBHOBeCH A TBEPAOTO TeJa.
VYeroiiunBoe, HeycToHUNBOe, Ge3pasiny-
HOe pPaBHOBecCHe

IIpoBenenue nccaenOBaHUSA YCIOBUH
pPaBHOBeCHS TBEPAOTO TeJa, UMEIoIero
OChb BpallleHUA; KOHCTPYHUPOBaHUE
KPOHIITeHHOB U PACUET CHUJI YIIPYTOCTH;
HU3yueHUe YCTONUNBOCTU TBEPAOTO Teja,
UMeIoIero IJIomanhb OIOPHI.

Penenne pacuéTHBIX 3a/1aU ¢ IBHO
3alaHHOM 1 HeABHO 3alaHHO dusnye-
CKOM MOJEJNIbIO C UCIIOJIb30BAHNEM
OCHOBHBIX 3aKOHOB U OPMYJI CTATUKM.
Pemenne kauecTBeHHBIX 3a7au, Tpebylo-
mMUX TpuMeHeHUs 3HAHUM 110 CTaTHKe.
O0bsicHeHUEe OCHOBHBIX IIPUHITUIIOB
IefcTBUA TeXHUUECKUX YCTPOHCTB,
TaKUX KaK: KpOHIITeHH, CTPOUTENIbHBIH
KpaH, pelléTyaThle KOHCTPYKIIUH.
OnpegesieHue yCJIOBUH NIPUMEHUIMOCTH
MoJeselt pusnuecKux Tel: abCcoNI0THO
TBEPJAOE TeJIO.

Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJNN3 MeXaHUUYeCKUX IIPOIeccoB
(ABIeHU) C HCIIOJIBL30BAHNEM OCHOBHEIX
TOJIOJKeHUH M 3aKOHOB CTATHKM: YCJIO-
BUSA paBHOBeCU S TBEPJOTO TeJa
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TeMaTHUeCKHIA GIOK,
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OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

3aKOHBI COXPaHEHU I
B MexaHUKe (10 u)

HUmnynbe MaTepualbHON TOUKY, CUCTEMEI
MaTepraNbHLIX ToueK. [leHTp Mace
CHUCTeMEI MaTepralbHBIX Touek. Teopema
0 IBUJKEHUY IeHTPa Macce.

MMnynbe cuibl 1 n3MeHeHVe HMITYJIbCca
Tesa.

3aK0H cOXpaHeHUI UMITYJIbCa.
PeakruBHOe IBUKEHUTE.

MoMeHT UMIIyIbca MaTepuaaibHOM TOUKHY.
IIpencraBienve o coOXpaHeHUY MOMEHTA
UMIYJIbCA B eHTPANBHLIX ITONAX.
Pa6ora cuibl Ha MaIOM U Ha KOHEUHOM
nepemMelenunu. I'paduyeckoe mpeacTas-
JNeHNe paboThl CHUJIEL.

MoIHOCTE CHJIEI.

Kunerrnueckas sHeprus MaTepuailbHON
Touku. Teopema 06 n3MeHEeHNN KUHETHU-
YecKoil 9HEePTrUU MaTepHabHOH TOUKH.
TloTeHnUanbHbIe U HEIIOTEHIINATIbHEIE
cuinel. [TorennmancHas sHeprud. [loTen-
nmanbHasd 3HePrus YIpyro edopMupo-
BaHHOI Npy:KuHBI. [ToTeHUaNTbLHAA
9HepPrusd Tesa B OJHOPOJHOM I'DABUTAIU-
oHHOM moie. [ToTeHnManbHaa SHEPTU I
Teja B IPABUTAIIMOHHOM II0JEe OJHOPOJHO-
ro mapa (BHYTpPH U BHe mapa). Bropaa
KOCMHUUecKas CKOPOCTb.

IIpoBeneHMe KOCBEeHHBIX HBMePeHNU I
UMIIyJbca Teja, KNHeTHUecKol 1 IIoTeH-
IHaJIbHOM 2HEPIHUU TeJa; IPOBeleHIe
OIIBITOB IIO IPOBEPKE NIPeATI0XKeHHOH
THIIOTEe3Rl IPU U3YUEHUH DaBHOYCKOPEH-
HOT'O IIPAMOJINHeHOT'O ABMIKEHN A

¥ B3aUMOJeHCTBUS Te.

Pemmenne pacuéTHEIX 3a/1aU ¢ ABHO
3aJlaHHOI U HeIBHO 3aJaHHON Gusuue-
CKOI MOJIeJIbIO C HCIIONIL30BaAHHUEM
OCHOBHBIX 3aKOHOB 1 GOPMYJI MEXaHUKH.
Pemenne xauecTBeHHEIX 3a4aU, TPeOyIo-
IUX IpUMeHeHNd 3HaAHUN 110 MeXaHUKe.
O0BbsacHeHHEe OCHOBHEBIX IPHUHIIUIIOB
LeHCcTBHU A TeXHUUECKUX YCTPOHCTB

U TeXHOJIOTHUECKUX IIPOIeCCOB,
TaKUX KaK: IBUKeHUEe paKeT, BOLO-
MET, KOIép, IPYKUHHBIA nHCTOJeT,
THPOCKOI, GUTYPHOE KaTaHUe Ha
KOHBbKAaX.

OnpepeneHne yCIAOBUY IPHMEeHUMOCTH
MoJZenelt GU3NUECKUX TeJ U Ipollec-
CcOB (aByeHUil): aBCcONIOTHO yIpyToe

u abCOJIIOTHO HeYIIPYToe CTOJIKHOBe-
HUA.

Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJIN3 MeXaHNUECKHX IIPOI[eCCOB
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TpeTbsa KoCMUUeCKasd CKOPOCTD.

CBs3b paboTH HEIIOTeHIUATBHEBIX CHUJI

¢ n3MeHeHHeM MeXaHuuecKol sHepruu
CHCTeMEI Tesl. 3aKOH COXpAHEeHU T
MeXaHWYecKoil sHepruu.

Yupyrue u HeyIpyTHe CTOIKHOBEHUI.
VYpaBuenune BepHyLIn 0d ugealbHOR
JKUJKOCTH KaK CJIeJCTBUE 3aKOHA COXpa-
HeHHUS MeXaHUUecKoil sHepruu

(ABNeHUIl) C HCIIOJIB30OBAHUEM 3aKOHOB
COXpaHeHHUS B MEXaHUKe: 3aKOHBI
COXpaHeHHU UMIIYJIbCa U MEXaHNYIECKOMH
SHEPI'UH, CBA3b PabOTHI CUIIBI C UBMEHe-
HUEM MeXaHWUeCKOl sHepIuu Tesa.
HcnoawnsoBaume IT-rexnomornit npu
paboTe ¢ JONOIHUTENLHEIMH HCTOUHUKA-
MY HHPOPMAITHH II0 TeMe, NX KPUTHYe-
CKHIl aHaINB3 U OLleHKA JOCTOBEPHOCTH

PA3JIEJ 3. MOJERYJ/IAPHAA ®U3UEKA 1 TEPMOIUHAMHUKA (49 u)

OCHOBBI MOJIEKYJIPHO-
KUHeTHYeCcKoH Teopun
(15 u)

OCHOBHBIE OJOKEHUS MOJIEKYIAp-
Ho-KuHeTndeckoi Treopuu (MKT), ux
OIBITHOE o6ocHOBaHMe. [uddhysusd.
BpoynoBckoe nBu:keHne. Xapaxkrep
JIBUJKEHUS U B3aUMOJeiCTBU S UaCTHI]
BemecTBa. Mozeau cTpoeHU rasos,
JKUIKOCTeH U TBEPILIX TeN 1 00bACHe-
HHe CBOMCTB BelllecTBa Ha OCHOBE 3TUX
mogereii. Macca u pasMepsl MOJIEKY.JT
(atomoB). KonnuecTBo BelecTBa.
ITocTroanunas ABoraapo.

TennoBoe paBHOBecue. TeMIepaTypa u
crocobrl eé mameperusa. [llkana Temie-
partyp Lenbcusa.

Mogenb ngeanbHoTo rasza B MKT:
YACTUITHI rada ABUKYTCA Xa0TUUECKU

¥ He B3aNMOJeHCTBYIOT IPYT C APYTOM.
TazoBrie 3akontl. YpaBHeHue MeHeee-
Ba—Kunaneitporna. AGcostoTHas

IIpoBenenme maMepeHuil mapamMeTpoB
rasa, IpoBeJieHNe UCCIeIOBAHUN 3aBUCH-
MocTeil GpuanUecKUX BeJIUUNH U OIILITOB
IO TPOBePKe NPeJJIOKeHHOIH TUIIOTe 3kl
IpY U3YUYeHUH YCTAHOBJIEHUS TEIJIOBOTO
PAaBHOBECHUS U M30IIPOIeCCOB B rasax.
Pemenne pacuéTHLIX 3aay ¢ SIBHO
3aJlaHHOH ¥ HesIBHO 3aJJaHHO Husmye-
CKO#l MOJIeNIBIO C UCIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U HOPMYJI MOJIEKY-
JAApHOHN PUBUKH.

Pemenne xauecTBeHHEIX 3ajiau, Tpebyio-
IUX OPUMeHeHUA 3HAHUN 110 MOJIeKY-
JAApHOH pusnKe.

Ob6BsicHeHVEe OCHOBHBIX IPUHITUIIOB
JIeficCTBUA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJOTHUYECKUX IIPOIeCCOB, TAKUX
KaK: TepMoMeTp, 6apoMeTp, IoIyUeHTe
HAHOMAaTepHaJoB.
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TemaTHuecKkHii GIIOK, OcHoBHOe OcHoBHBIE BHIBI
TeMa comep:kaHue NedaTeIbHOCTH YUAI[UXCS

TeMIepaTrypa (IIKajia TeMIepaTyp Onpejenenne yCa0OBUN TPUMEeHUMOCTH

Kenpeuna). 3akon Manvrona. Mzompo- MoJeset pU3NUeCKUX TeJl U IPOoIleccoB

Ilecchl B UIeaJIbHOM T'aze ¢ IIOCTOSHHBIM (aBneHUit): Mofeneli rasa, JKUIKOCTH

KOJIMYEeCTBOM BelllecTBa. I'paduueckoe ¥ TBEPAOTO (KPUCTAIINUECKOTO) Tea,

peJcTaBIeHNe U30IPOIECCOB: N30TEP- UIeaTbHOTO Tasa.

Ma, usoxopa, usobapa. Brinonnenue yueGHbBIX 3aaHuil Ha

CBA3L MeXK Iy AaBJeHUeM U cpeAHeii aHaJIN3 TeIJIOBLIX IIPOIECCOB (ABJIeHNU )

KUHeTUUecKOoil sHepTrueil mocTynarenb- C UCIIOJIL30BAHUEM OCHOBHEIX IIOJIOMKE-

HOT'O TEeILJIOBOT'O JBUKEHUS MOJIEKYJI Huit MKT 1 3ax0HOB MOJIeKYJIAPHO I

UIeaTbLHOTO raza (OCHOBHOE YpaBHeHUe GUBUKY: CBIASH TABJIEHUS UIEATHHOTO

MEKT upeansHoro rasa). rasa co cpejHell KuHeTHUUecKol sHepruei

CBs3b aGCOTIOTHOH TeMIIepaTyphl TeIIOBOTO ABUKeHUS U KOHIIeHTpanuei

TepMOJUHAMUUECKOH CHCTEeMEL CO ero MOJIeKYJI, CBA3b TeMIIePATYPEI

cpelHel KMHeTHUeCKol sHepruei BelllecTBa cO cpeAHell KMHeTMUeCKOH

TIOCTYIaTeIbHOTO TeIJIOBOTO JBUKeHU I dHeprueil TeNJI0BOTO IBUKEHUS eT0

eé vacTury YACTHUI], CBA3Db JaBJEHUSA UeaILHOTO
rasa ¢ KOHIleHTpanueil MoJeKyJ U ero
TeMIepaTypoii, ypaBHeHre MeHngenee-
Ba—Kuaneiipona

TepMoguHaMUKA. Tepmonnnamuueckad (TI) cucrema. HWamepenne yaenbHOM TeJIOEMKOCTH

TemnnoBEIe MAIIMHEL
(20 )

3aganue BHeIHUX yeaobuit gisa T
cucreMbl. BHeImHIe U BHyTpeHHTE
napametptbl. Ilapamerps! T/l cucTeMbl
KaK cpelHUe 3HaUeHUST BeJINUNH,
OIUCHIBAIOIUX €€ Ha MUKPOCKOIIHNUe-
CKOM YDOBHe.

BeIlleCcTBa, IPOBeeHUe NCCIeOBAHMTH
3aBUCUMOCTel GU3UUECKUX BeJINUNH
¥ OIIBITOB II0 IPOBEPKe IpeIoKeHHOH
THIIOTe3LI IPY U3YUEHHUH IIPOIIeCCOB
TeIIoo0MeHa U afnabaTHOTO IIPo-
mecca.
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HyneBoe Hauano TepMOIUHAMHUKN.
CaMOTIpOu3BOILHAS peslaKcaIius

T cucTeMbl K TEIIJIOBOMY pPaBHOBe-
cuio.

Mopgens nieanbHOTO T'a3a B TepMOJUHA-
MUKe — CHUCTeMa YpaBHeHUH: ypaBHe-
Hue Knaneiipona—MeHeaeeBa u BEIpa-
JKeHve IJIs BHYTpeHHeil sHepruu.
VenmoBus IpUMEHUMOCTH 9TOI MOJeIN:
HU3Kasg KOHIeHTPAIUS YACTUI], BLICO-
KHe TeMIepaTyphl. Bolpaxenue Ansa
BHYTpeHHe! sHepTruu 0JHOATOMHOTO
uJearbHOIO Tasa.

KBasucraTnueckue u HecTaTHUeCKUe
TIPOIeCCHI.

AnemeHTapHad paboTa B TepMOAUHAMU-
ke. Brruucienue paboTsl o rpaduKy
npolecca Ha pV-guarpamMmme.
Tennonepenayua Kak cIiocot U3MeHeHU s
BHyTpeHHeit snepruu Tl cucrembl 6e3
coBepleHus padoTrl. KoHBeKINA,
TeIJOIPOBOAHOCTE, U3JIyUeHNe.
Konnuecrso Tenmorel. TenaoéMKkoCTh
Tesa. YIeIbHAS U MOJAPHAA TEILJIOEM-
KOCTH BelllecTBa. YIeJlbHas TeIyiorTa
cropaHmus TonnuBa. PacuéT xonnuecTBa
TeIJIOTHI IpH Temnstonepenaue. [lonsaTue
06 agmabaTHOM IIpoliecce.

ITepBrIit 3aKOH TEPMOAMHAMUKHA.
BuyTrpennssa sueprus. KoanuecTBo

Pemenne pacuéTHLIX 3aay ¢ SIBHO
3aJlaHHO} ¥ HesIBHO 3aJJaHHO husmye-
CKO#l MOJIeNIBIO C UCIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U HOPMYJI MOJIEKY-
NApHON QUBMKYN ¥ TePMOIUHAMUKYA.
Pemenne xauecTBeHHEIX 3ajiau, Tpebyio-
IUX OPUMeHeHUA 3HAHUN 110 MOJIeKY-
nApHO# QUsMKe U TepMOLUHAMMKE.
Ob6BsicHeHVEe OCHOBHBIX IPUHITUIIOB
JIeficCTBUA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJOTHUYECKUX IIPOIeCCOB, TAKUX
KaK: XOJOJUIbHUK, KOHIUI[NOHED,
AU3eJbHBIN 1 KapOopaToOpHLIi ABUTaTe-
JIHu, mapoBad TypOuHa, IoJIyueHTe
CBEePXHU3KUX TeMIIepaTyp, YTUIN3aI[usa
«TEIJIOBBEIX» OTXOJIOB C UCIIOJIH30BAHUIEM
TeILIOBOTO Hacoca, YTUIN3alua 6uoopra-
HHUUYEeCKOTO TOILINBA JJIS BEIPAGOTKH
«TEILJIOBOM » U 9JIeKTPpUUeCcKoil sHepruu.
Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJIN3 TeIJIOBLIX IIPOIECCOB (ABJIeHNUT)
C UCIIOJIL30BAHUEM OCHOBHEIX IIOJIOMKE-
Huit MKT 1 3ax0HOB MOJIeKYyJIAPHO I
GUBUKY ¥ TePMOSUHAMUKN: ITePBLIH
3aKOH TepMOJVHAMUKH, 3aKOH COXpaHe-
HUS 9HEPTUU B TEILIOBBIX IIpOIleccax.
HcnoawnsoBaume IT-rexnomornit npu
paboTe ¢ JOTONHUTEIbHBIMHU UCTOUHUKA-
MU nHGOPMAINU II0 TeMe, UX KpUTHUe-
CKHUil aHaNu3 U OIleHKa JOCTOBEPHOCTH.
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TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

TeIJIOTHI ¥ paGoTa KaKk Mephl U3MeHeHHU I
BHYTpeHHel sHepruu T/l cucTeMbl.
Bropoit 3axou TepMOgUHAMUKH A1 PAB-
HOBECHLIX IIPOIECCOB: Uepes 3aJlaHHoe
paBHOBecHoe cocTossaue TJ crucTeMbl
TPOXOJUT eAUHCTBeHHAA afquabaTa.
AbGcoaroTHad TeMIepaTypa.

Bropoii 3akoH TepMOIUHAMUKY OJI
HepaBHOBECHEBIX IIPOIIECCOB: HEBO3MOK-
HO IlepeJaTh TeILIOTY OT GoJee XOJI0LHO-
ro Tesa kK GoJyiee HarpeToMy 6e3 KOMIIeH-
canuu (Knaysuyc). HeoGpaTumocTs
TIPUPOSHLIX IIPOIECCOB.

IIpuanune! geficTBIA TEIJIOBLIX
mamus. KITI.

Maxcumanbhoe snauenue KIII. Iukn
Kapno.

OKOJIOTHUEeCKNE ACTIeKTHI UCIIOMb-
30BaHUSA TEIJIOBLIX ABUTATeJE.
TemnoBoe 3arpsasHeHne OKpyRaoei
cpennl

AHanu3 U OIleHKAa MOCJIeACTBHIT NCIOb-
30BaHUA TEIJIOBLIX ABUTaTeJel U TeIio-
BOTO 3aTPA3HEHUS OKPYKalolel cpenl
C IIO3UIUH sKOJIoTHUecKoil 6ezomacHo-
CTH; TIPeICTABISHUI 0 PAIlMOHATLHOM
IPUPOJOIIONL30BAHNY (B IIpollecce
TOATOTOBKHM COOOIEHMH, BEITTOJHEH U
TPYIIIOBLIX TPOEKTOB)

ArperaTHble COCTOSHUSA
BemecTBa. Pas3oBLle IIEPEX0-
LBl (14 1)

ITapoobpasoBaHue U KOHIeHCAIIHA.
Hcnapenme u kunenue. yaeabHasa
TeIJoTa Iapoobpa3oBaHusd.

Ha6aromenre cBOMCTB HACBIIEHHBIX
IapoB, IPOoBeleHNe KOCBeHHLIX U3Mepe-
Huit abCoIOTHOM BIAKHOCTU BO3AyXa,
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HacrimmeHHBIe ¥ HeHaChINMeHHbIe Maphl.
KauecTBeHHAS 3aBUCHUMOCTD IIJIOTHOCTH
¥ JaBJEeHUS HACHIINEHHOTO IIapa OT
TeMIOepaTypPhl, UX He3aBUCUMOCTL OT
00bEMa HACBINIEHHOTO ITapa. 3aBUCH-
MOCTb TeMIIEPATYPEI KUIIEHUS OT
NaBJIeHUd B JKUIKOCTH.

BunaxxuocTb Boggyxa. AGCoNoTHAA U
OTHOCHUTEJbHAS BIAKHOCTD.

Teépnoe Tesno. Kpucrannnueckue

1 aMopdHbIe Tesla. AHNU30TPOINSA
cBolicTB KpucTasaos. IlmaBnenme

¥ KPUCTAJINBAINA. YAeIbHAS TeIJ0Ta
niaapiaenud. Cyoaumarus.
Hedopmaruu TBEPAOTO Teaa. PacTaxe-
Hue u cxkarue. Casur. Moayas FOura.
IIpenen yupyrux medopmalimii.
TennoBoe pacmupenne KUIKOCTeH

¥ TBEPABIX TeJ, 00BLEMHOE U JIUHeiiHoe.
AHTapMOHU3M TeIJIOBBIX KoJiebGaHM it
YacTHI] BellleCTBa KAK IPUUNHA TeIlJIO-
BOT'O pacIINpeHud TeJ (Ha KauecTBeH-
HOM YDOBHe).

IIpeoGpazoBanme sHepPTUH B G a30BLIX
mepexonax.

VYpaBHeHNIe TeIJIOBOT'O 0aaHca.
IToBepxmocTHOe HaTs:ReHUe. Kosdduiru-
€HT MOBEePXHOCTHOTO HATIKEHMU.
Kamunnapurie aeiaenus. [laBirenne o
MCKPUBJIEHHON ITOBEPXHOCTHIO JKUTKOCTH

K05hGUNMEHTA TIOBePXHOCTHOTO HATIKe-
HUA, monyaa FOura.

Pemenne pacuéTHLIX 3aay ¢ SIBHO
3aJlaHHOH ¥ HesIBHO 3aJJaHHO Husmye-
CKO#l MOJIeNIBIO C UCIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U HOPMYJI MOJIEKY-
NApHON QUBMKYN ¥ TePMOIUHAMUKYA.
Pemenne xauecTBeHHEIX 3ajiau, Tpebyio-
IUX OPUMeHeHUA 3HAHUN 110 MOJIeKY-
nApHO# QUsMKe U TepMOLUHAMMKE.
Ob6BsicHeHVEe OCHOBHBIX IPUHITUIIOB
CTPOEHU A KUIKUX KPHUCTAJIOB, IIOJyUe-
HHUS COBPeMEHHLIX MATePHAJIOB.
Onpejenenne yCa0OBUN TPUMEeHUMOCTH
Mogerel GUsNUECKUX TeJ U IPOILecCoB
(aBnenuii): MoJeneii rasa, ‘KUIKOCTH

¥ TBEPAOTO (KPUCTAIINUECKOTO) Tea,
UIealbHOTO raza.

Brinonnenue yueGHbBIX 3aaHuil Ha
aHaJIN3 TeIJIOBLIX IIPOIECCOB (ABJIeHNUT)
C UCIIOJIL30BAHUEM OCHOBHEIX IIOJIOMKE-
Huit MKT 1 3ax0HOB MOJIeKYyJIAPHO I
GUBUKY ¥ TePMOAUHAMUKNI: CBA3b AaBJe-
HUSA UJealLHOTO rasa ¢ KOHIleHTpanuei
MOJIEKYJI U eTo TeMIlepaTypoii, ypaBHe-
Hue MengeneeBa—Kaaneiipona, mepBuIit
3aKOH TepPMOJVHAMUKN.

Pa6ora B rpynmnax npu o6cy:KIeHUN
BOIIPOCOB MeKIIPEIMeTHOTO XapaKTepa
(HanpuMep, 1o TeMe «TennooOMeH

B ’KUBOI Ipupoze»)
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PASIEJ 4. 3JIEKTPOIUHAMHEA (54 u)

SIeKTpuUecKoe moje (24 u)

SNeKTPUAIU T U €8 IPOABIeHUd.
SaexkTpuueckuit 3apan. [Ba Buga
BIeKTpUUeCKUX 3apanoB. [IpoBogumKY,
OUBJIeKTPUKY U MOJYIPOBOSHUKY.
DJIeMeHTapHbIH sJIeKTpUUecKu 3apsan.
3aK0H COXpaHeHUS 3NeKTPUUECKOTO
3apaja.

BzaumopeiicTBue 3apagoB. ToueuHrie
3apanarl. 3akoH KymnoHna.
AaekTpudeckoe noje. Ero melicTBue Ha
BJIeKTpUUECKNe 3apaabl.
Hanpa:xéHHOCTD 3JIeKTPUUECKOTO MO,
IIpoGutrii 3apan. JIuEuy HanpAKEHHO-
CTH 3JeKTpuyecKkoro moas. OgHopoAHOe
3JIeKTpUUEeCKoe IoJe.
TloTeHIMANBLHOCTE 9JIEKTPOCTATHUECKO-
ro noss. PasgHOCTD MOTEHITNAIOB

u HaupsiKeHue. [loTeHIManLHAS
SHepPIrud 3apaja B 3JIeKTPOCTATHUECKOM
nose. [ToTeHIIUAT 3JI€KTPOCTATHUECKOTO
nons. CBI3h HAPIKEHHOCTH TIOJISA

¥ PA3HOCTH IIOTEHIINAJIOB I 3JIeKTPO-
CTaTUYeCcKOTO oA (KaK OJHOPOLHOTO,
Tak ¥ HeOJHOPOIHOTO).

TIpuHIUT cynepno3unuy sJIeKTpruie-
CKUX IT0oJIeH.

IIpoBeneHMne KOCBEeHHBIX N3MepeHM it

¥ OIIBITOB II0 IPOBePKe IPeIoKeHHOH
THIIOTE3LI IPY U3YUEHUHN B3auMoeii-
CTBUS 3aPSKEeHHLBIX TeJI, 3apsaia KOHIeH-
caTopa, IOoCJeJOBATEeIbHOTO COeUHEeH M
KOHJIeHCATOPOB.

Permmenne pacuéTHLIX 3a1aU C ABHO
3alaHHOM ¥ HesIBHO 3aJaHHON Quamue-
CKOH MOJeJIbIo C NCIOJb30BaHNEeM
OCHOBHLIX 3aKOHOB U (POPMYJI BJIEKTPO-
CTATHKH.

Pelmenne xauecTBeHHLIX 3a/1aU, TpeGyio-
IMUX IPUMeHeHNA 3HAHUH II0 BJIeKTPO-
cTaTHuKe.

O0bsacHeHNe OCHOBHLIX IPUHITUIIOB
TefcTBUSA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJOTHUECKUX MPOIeCCOB, TAKUX
KaK: DJIEKTPOCKOI, 3JIEKTPOMETP,
DJIEKTpPOCTATHUECKAS 3aIUTa, 3a3eMJIe-
HUe 2JIeKTPOIPHuGOpPOB, KOHIEHCATODEI,
reneparop Ban ne I'paada.
OmpefiesieHne YCIOBUH IPUMEHUMOCTH
MoJeJell GUINUECKHUX TeJI: TOUSUHBIH
3apsA, OTHOPOAHOE BIIeKTpUUeCKOoe MoJe.
Brinonnenue yueGHbBIX 3aaHuil Ha
AHAINZ BJIEKTPUUECKUX IIPOIeCCOB
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IToxne Toueunoro zapana. ITose paBHO-
MepHO 3apssKeHHo cheprl. [Tome
PABHOMEPHO 3apsKeHHOTO 110 00HEMY
mapa. ITose paBHOMEPHO 3apaKeHHOR
GeckoHeuHO nyockocTr. KapTuHbBL
JUHUHN HATPAKEHHOCTHU 3TUX IT0OJIei

¥ 9KBUIIOTEHIMATLHEBIX IIOBEPXHOCTE.
IIpOBOZHUKY B 3JI€KTPOCTATHUECKOM
noJie. YCIOBUE PaBHOBECU S 3aPAIOB.
ns1eKTPUKY B 9JIeKTPOCTATIYECKOM
noJse. JJuaneKkTpuueckas IPOHUIIAe-
MOCTDH BelllecTBa.

Konpercarop. DneKTpo8MKOCTh KOHIeH Ca-
TOpa. IIeKTPOEMKOCTD IIOCKOTO KOHIEH-
caropa. [lapannenbHoe coefUHeHUTE
KoHZeHcaTopoB. [locienoBarenbHOe
coenHeHNEe KOHAeHCATODOB.

SHeprusa 3apaKeHHOTO KOHJeHCATODA.
I BUKeHIe 3apAKeHHOH YacTUIIHI B

O HOPOJHOM 3JIeKTPUUECKOM II0Je

(ABIeHU) C HCIIOJIBL30BAHNEM OCHOBHEIX
TIOJIOXKEHMH 1 3aKOHOB 3JIEKTPOAUHAMHU-
KU: 3aKOH COXPAaHEHU S BIIeKTPUUECKOTO
3apdana, sakoH KysnoHna, moTeHIInanb-
HOCTB 9JIEKTPOCTATHYECKOTO 101,
IPUHITUAI CYIEPIIO3UITHY 3IEKTPUUECKUX
nojeii.

HcnoawnsoBaume IT-rexnomornit npu
paboTe ¢ JONOIHUTENLHEIMH HCTOUHUKA-
MY HHPOPMAITHH II0 TeMe, NX KPUTHYe-
CKHIl aHaINB3 U OLleHKA JOCTOBEPHOCTH

ITocTossHHLIN sJeKTpUUe-
ckuli Tok (24 u)

Cuia Toka. ITocToSHHEIH TOK.

VenoBus cyIecTBOBAHUSA TOCTOSHHOTO
DIIEKTPUUECKOTO TOKa. MCTOUHN KN
Toka. Hampsxerue U u D]1C &.

3akon OMa AJS yuyacTKa Ielu.
DJIeKTpUUEeCcKOoe COIPOTHUBICHUE.
3aBUCUMOCTE COITPOTHBIIEHUA OLHODOI-
HOT'O TIPOBOJHUKA OT €T0 MIWHLI U ILJIO-
IAAU IOMePeuHOTO CeUeHu . YaeJbHOoe
COTIPOTHBJIEHNE BEIeCTBA.
ITocnemoBaTesbHOE, IapaiebHOe,
CMeIllaHHOe CoeTUHeHNe TPOBOIHM-
KOB.

IIpoBenenme IPAMEBIX U3MePEeHUH CHUIIEI
TOKA U HANPSKEHU I, KOCBeHHBIX
ua3MepeHn yaeIbHOTO COIPOTUBICHNS,
3J1C 1 BHYyTpeHHEeT0 COIPOTUBIEHU T
HMCTOYHHMKA TOKA, IPOBefeHme HUCCIelo-
BaHU 3aBUCUMOCTel pUNUECKUX
BeJIWYKH U OIBITOB 110 IPOBEPKe Ipelo-
JKeHHOU I'MIIOTessl IPYU U3yUeHUN Ielei
TIOCTOSTHHOT'O TOKA.

Pemrenme pacuéTHBIX 3a/ja4 ¢ IBHO
3aJaHHOM M HeABHO 3aJJaHHOI (pusnmuecKoi
MO/JIeJIBIO C UCIIOJB30BAHUEM OCHOBHBIX
3aKOHOB ¥ (hOPMYJI TOCTOSTHHOTO TOKA.
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Pacuér pa3BeTBIEHHLIX BIEKTPUUECKUX
neneii. [Ipasuna Kupxroda.

PaboTa simexTpuueckoro Toxka. 3aK0H
Hexoyna—Jlerna.

MoOIIHOCTE 3IeKTPUUECKOT'0 TOKA.
TemnoBasg MOLIHOCTE, BhIJeJsgeMas Ha
peaucTope.

31C u BHyTpeHHee COIIPOTUBJIeHUE
HCTOUHHKA TOKa. 3aKoH OMa A1
NOJIHO (3aMKHYTOI) 3JIeKTpUUeCKOI
nenu. MOIHOCTH HCTOUHWKA TOKA.
KopoTroe zambikanue.

Kompgencarop B lenu MOCTOSHHOTO TOKA

Pemenne xauecTBeHHEIX 3a7au, Tpebyio-
IUX OpUMeHeHUA 3HAHUY U 3aKOHOB
TIOCTOSTHHOT'O TOKA.

O6BsacHeHNe OCHOBHBIX IIPUHITUIIOB
JIefcTBUA TeXHUUECKUX YCTPOHCTB, TAKUX
KaK: aMIIepMeTp, BOJILTMETD, PeocTar,
CUETUNK BIeKTPUUECKON SHePIUH.
Brinonnenue yueGHbBIX 3aaHuil Ha
aHaNu3 sIeKTPUUECKUX IIPOIecCOB
(ABIeHU) C HCIIOJIBL30BAHNEM OCHOBHEIX
TIOJIOJKEHU U 3aKOHOB 3JIeKTPOANHAMU-
Ku: 3akoHEI OMa IJ14 yJacTKa enn

¥ AJA 3aMKHYTOH sJIeKTpHUUecKo 1eny,
3akoH Ixroyna—Jlenna.

Pa6ora B rpynmnax npu o6cy:KIeHUN
BOIIPOCOB MeKIIPEIMeTHOTO XapaKTepa
(HampuMep, IO TeMe «DJIeKTpUuUecKue
SIBJICHUS B IPUPOJE»)

Toxku B pasINUHLIX cpefax
(69)

SMeKTpUUeCcKas IPOBOIUMOCTD Pa3Ind-
HBIX BeIecTB. DIeKTPOHHASA IPOBOLU-
MOCTbH TBEPIBIX METAJIOB. 3aBUCUMOCTD
COIIPOTUBIIEHUS METAJIJIOB OT TeMIlepa-
Typbl. CBepXIPOBOINMOCTE.

HpOBe,Z[eHI/Ie KOCBEHHBIX I/ISMepeHI/Iﬁ

n I/ICCJIe,Z[OBaHI/Iﬁ 3aBUCUMOCTe MeXay
(I)I/ISI/ILIGCKI/IMI/I BeJIMUMHaMU IIPKU U3yUde-
HHW IIPOIIeCCOB IIPOTEeKaHU A 3JIeKTpHruue-
CKOI'0O TOKa B MeTaJlJlaX, 3JIeKTPOJUTax
1 IIOJNYIIPOBOOIHUKAaX.
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SieKTpuUecKkuii Tox B Bakyyme. CBoii-
CTBA BJIEKTPOHHELIX IIYUKOB.
Ionynpooguuku. CobcTBeHHAS

¥ IpUMecHas MPOBOJUMOCTE MOJYIIPO-
BOOHUKOB. CBolicTBa p—rn-Iiepexoja.
ITonynpoBOgHUKOBLIE IPUOOPHI.
DJIEeKTPUUECKUH TOK B SJIEKTPOJIUTAX.
DIEKTPONUTHUECKAST TUCCOITUAITISA.
SaexTponana. 3akousl Papajesa Aasa
DIIEKTPOJIN3A.

DJeKTpuUecKkuii Tok B razax. CamMocTos-
TeJILHLIM U HecaMOCTOATEIbHEI
paspan. Pasauunble THIBEL CAMOCTOS -
TeJbHOTO paspana. Moauusa. Ilmasma

Pelmenne pacuéTHLIX 3aJ1aU C ABHO
3aJaHHO# ¥ HesIBHO 3aJaHHON Qusnue-
CKOH MOJeJbIo ¢ NCIOJIb30BaHNEM
3aKOHOMEPHOCTeH ITOCTOSTHHOTO TOKA

B PA3IMUHBIX CpelaX.

Pemmenne xauecTBeHHLIX 3a1aU, Tpebyio-
IMuX IpUMeHeHNA 3aKOHOMepHoCcTeit
TMOCTOSTHHOTO TOKA B PA3JIMUHLIX CpeaX.
O06BbsacHeHMe OCHOBHLIX IPUHITUIIOB
IeficTBUSA TeXHUUECKHUX YCTPOICTB,
TAKHUX KaK: razopaspsaAHble JaMIILI,
9JeKTPOHHO-JIyUeBasd TPYyOKa, IOJY-
MPOBOAHUKOBEIE MTPUGODLI: U0,
TPaH3UCTOP, POTOANO, CBETOANO;
raJbBaHWKa, papUHUPOBaHUE MeIH,
BBINJIABKA AJIOMUHUSA, 3JeKTPOHHAS
MHUKPOCKOTIHUSA

GUSHUYECKHUI TPAKTHKYM (16 u)

PusnyecKkuit IpakTUKYM
(16 u)

Cnoco6bl uaMepeHUd GUINUECKUX
BEJINUHNH C UCIONL30BAHUEM aHATIOTO-
BHIX ¥ ITUGMPOBHIX U3MEPUTEIbHBIX
nprGopPOB U KOMIIBIOTEPHBIX JaTUMKO-
BLIX cuCTeM. AGCOJIOTHBIE U OTHOCH-
TeJIbHBIE TOTPEIIHOCTH U3MepeHn i
dusnueckux BenuunH. OeHKa TPAHUI]
norpemHocTeit.

IIpoBenenme KOCBEHHLIX U3MepeHMH
dusnueckux BennuvH. Hanmpumep:
YCKOpeHUs cBOGOJHOTO afeHnsd, paGoTkl
CHUJIBI, YAEeJIbHON TeIJI0EMKOCTH, MOLYIS
IOnra, ygennrHOTO CONTPOTHUBIEHU S
MaTepHaja IPOBOLHUKA, 3apajia oJHOBa-
JIEHTHOTO MOHA U T. I.

IIpoBenenue mccnegoBaHM 3aBUCUMO-
cTell MeXIYy QU3NUECKUMH BeIUUNHAMY.
Hanpuwmep: saBucuMocTH: nepuoja
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OxoHuaHue

TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

IIpoBeneHme KOCBEHHLIX N3MEpeHNTH,
ncciaefoBaHuil 3aBUcUMOcTeil husmye-
CKUX BeJINUUH, TPOBEePKA IPeAIOKeH-
HBIX THIIOTeR (BBIOOD U3 paboT, OHCcaH-
HBIX B TeMaTHUYECKUX pasfesiax «YUeHu-
yecKu il sKCIepUMEHT, 1aGopaTopHble
PaGoThI, IPAKTHUKYM» )

o0pammeHn T KOHUYECKOT0 MasgTHUKA OT
ero MapaMeTpoOB; 3aBUCUMOCTH CHJI
YIPYTOCTH, BO3HUKAIONUX B IPYKUHE

U pe3mHOBOM 06pasile, oT ux gedopma-
IMH; uccJeJoBaHVe Ipollecca OCTEIBAHU I
BeI[ecTBa; 3aBUCUMOCTH II0JIe3HOH
MOIITHOCTH MCTOUHUKA TOKA OT CHJILI
TOKa; CHATHE BOJLT-aMIIepHOI XapakTe-
PHUCTHUKY JUOMa U T. II.

IIpoBeneHme ONBITOB IO IPOBEPKe
IpeIoKeHHBIX TunoTe3. Hanpumep:
THIIOTe3bI O IPAMOH IPONOPIIMOHATbLHOMN
3aBUCUMOCTH MeXK]Y JATbHOCTHIO MOJNETA
¥ HauaJIbHOI CKOPOCTHIO TeJa; O HeaaBU-
CUMOCTH BpeMeHH JBUKeHUI GpycKa 1o
HAKJOHHO IIJIOCKOCTH Ha 3aJaHHOe
paccTosiHUe OT ero Macchl; IpoBepKa
3aKOHOB JJIS M20IIPOIecCOB B ra3e U T. I.
CobuitoleH1e TpaBuJ 0e30IIacHOI0 TPy Aa
IpY IPOBeJeHNY MIPAKTUKYMa

Pezeps (10 u)
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11 KNACC (170 4)

TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

PA3JIEJ 4. DJIEKTPOTUHAMHUKA (27 1)

MaruuTHoe 1moJe
(14 u)

BzaunmopeiicTBUe MOCTOAHHBIX MATHU-
TOB U TPOBOJHMKOB C TOKOM. Maraur-
HOe 1noJie. BeKTop MArHUTHON MHAYK-
nuu. [IpuHIUI CyneplIosnIiuy MaTHUT-
HBIX IoJel. JINHUE MarHuTHOH
UHIYKIUN.

MaruuTHOe 1I0JIe TPOBOSHUKA C TOKOM
(IpAMOTO IPOBOAHMKA, KATYUIKH U
KpyroBoro BUTKA). OIEIT IpcTela.
Cuya AMIiepa, eé HaIIpaBJIeHUe U MO-
OYIIb.

Cuna JlopeH1a, e€ HapaBileHIe

u MOIyJab. [ BU)KeHUe 3apAKeHHON
YACTHUIILI B OJHOPOJHOM MarHUTHOM
noJse. Pabora cunrl JlopeHna.
MaruuTHOe 1oJsie B BelecTBe. Peppo-
MATHeTHKH, NTapa- U JuaMarHeTH KU

IIpoBeneHMne KOCBEeHHBIX N3MepeHM it
cuJbl AMIlepa, TIpoBeleHNe HCCIeAoBa-
HUS 3aBUCHMOCTeH MeXKIy QU3NUeCKUMU
BeJIMUMHAME U OIBITOB IO IPOBEPKe
peJOoKeHHOM TUIIOTe3bl IPU N3YUeHNH
IefCcTBUSA IIOCTOSHHOTO MarHUTAa Ha paM-
Ky ¢ TOKOM, B3aUMOIeHCTBUA TPOBOJAHM-
Ka ¢ MATHUTHBIM II0JIEM.

OnpefiesieHne YCIOBUH IPUMEHUMOCTH
MOJIeJIH OJHOPOIHOTO MATHUTHOTO ITOJIA.
OmnpefiesieHe HaTpaBIeHUA UHAYKIINHT
MAaTHUTHOTO ITOJIS TPOBOAHUKA C TOKOM,
cuJbl AMIlepa U CHUJIBL JIopeHIIa.
Permmenne pacuéTHLIX 3a1aU C ABHO
3aJaHHO# ¥ HesIBHO 3aJaHHON Qusnue-
CKOH MOJeJIbIo C NCIOJb30BaHNEeM
OCHOBHLIX 3aKOHOB U (GOPMYJI IO TeMe
«MaruauTHOe moJe».

Pelmenne xauecTBeHHLIX 3aJ1aU, Tpebyio-
MUX IpUMeHeHNA 3HAHUN 10 TeMe
«MaruauTHOe moJe».

O0bsacHeHNe OCHOBHLIX IPUHITUIIOB
TefCcTBUSA TeXHUUECKUX YCTPOHCTB
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IIpodonscernue

TemaTHuecKkHii GIIOK, OcHoBHOe OcHoBHBIE BHIBI
TeMa comep:kaHue NedaTeIbHOCTH YUAI[UXCS

¥ TeXHOJOTHMUEeCKNX IIPOILeCCOB, TAKUX
KaK: IpUMeHeHNe IOCTOTHHBIX MATHU-
TOB, 9JIEKTPOMATHUTOB, TeCTEeP-MYJIbTH-
MeTp, 3JeKTpoABurareab Axkobu,
YCKOPHUTENHN 3JIeMeHTAPHBIX UACTHI]

SNeKTpOMATrHUTHAS fABnenve sIeKTPOMATHUTHON UHAYK- IIpoBenenme mccneoBaHMSA 3aBUCUMO-

UHIYKINUA nuu. IToTok BeKTOpa MarHUTHOMN cTell GU3WUECKUX BeIMUUH U OIBITOB II0

(13 u) uHAyKIuKn. 3C nHAYKINKT. S3aKOH IpoBepPKe IMPeAoKeHHON I'MIoTe3bl Ipu

3JIeKTPOMAaTHUTHOH nuEAyKknuu Papa-
Iesi. BuxpeBoe sjieKTpHUUecKoe moJe.
Toxu Pyxo.

BC UHAYKIIUY B TPOBOAHUKE, IBUKY-
meMcs IOCTYIATeIbHO B OLHODPOJHOM
MATHUTHOM IIOJIe.

IIpaBuno Jleana.

WnapykruBHOCTL. KaTymka nHAYK-
TUBHOCTH B I[eIIX IIOCTOSHHOTO TOKA.
ABnenune camounaykiuu. 3C camonn-
OYKIAN.

SHeprus MarHuTHOTO MO KATYIIKA

C TOKOM.

SJIeKTPOMATHUTHOE II0Je

M3YUEeHUH IBIeHUS 3JIeKTPOMaTrHUTHON
UHIYKIAN.

Pemenne pacuéTHLIX 3aaY ¢ IBHO
3aJlaHHOM ¥ HesIBHO 3aJJaHHOI Husmye-
CKO#l MOJIeNIBIO C UCTIIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U (HOPMYJI IO TeMe
«DJIeKTPOMATHUTHAS HHIYKIIUI» .
Pemenne xauecTBeHHEIX 3a]jau, Tpebyio-
IUX OpUMeHeHUA 3HAHUN 10 TeMe
«DJIeKTPOMATHUTHAS HHIYKIIUI» .
Ob6BsicHeHVe OCHOBHBIX IIPUHITUIIOB
JIeficCTBUSA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJOTHUYECKUX IIPOIeCCOB, TAKUX
KaK: MHIYKIMOHHAA [IeUb, COJIeHON],
3aUTa OT 3JIeKTPUIALUU TeJl Ipu
JBUJKeHUU B MATHUTHOM II0Jie 3eMIu.
Pa6ora B rpymnmnax mnpu o6cy:KIeHUN
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BOIIPOCOB MeKIIPEIMeTHOTO XapaKTepa
(HampuMep, IO TeMe «DJIeKTPOMAaTrHUT-
HbIe IBJIEHUS B IPUPOLE»)

PA3JIEJ 5. KOJIEBAHHUA U BOJHDBI (60 1)

Mexaunueckue KojsebaHus
(10 u)

KonebarenbHasa cucreMa. CBOOGOIHELIE
KoJeOaHms.

Tapmonnueckme xonebanusa. Kunemaru-
YyecKoe U JUHAMHUUeCKOe OlMCcaHue.
SHepreTmuecKkoe ONUCaAHUe (3aKOH
COXpaHeHUS MeXaHWUYecKol sHeprum).
BriBog JMHAMWUYECKOTO OIMMCAHUNSA
TapMOHMUYECKUX KoJieOaHU 13 UX
DHEPTeTUUECKOTO U KNHEeMATHUECKOTO
ONMCAHUA.

Amnauryna u paza xonebanuii. CBA3b
aMILJIUTYAbI KoJieOaHUit UCXOAHOM
BeJIMUMHEBI C AMILIUTYAAMHE KoJieGaHnit
€€ CKOPOCTH U YCKOPEeHM .

ITepuog 1 uacrora xosebauuii. [lepuog
MaJIBIX CBOOOJHELIX KOJIeOaHU il MaTeMaTH-
YeCKOTO MasATHUKA. Ileproj cBOGOIHBIX
KoJebaHMi TPYKUHHOTO MasSTHUKA.
TlonsaTHe o 3aTyXaIMUX KOJeOaHUIX.
BrinyxaeHHbIe KoseGanusa. PezoHaHc.
Pezomancuas kpuBasd. Bnusuue sary-
XaHuA Ha BUJ Pe30HaHCHOI KPUBOIA.
ABTOKOJNIE0aHNA

IIpoBemenMe KOCBEeHHBIX U3MEpeHNUI,
HCCIeAOBAHUSA 3aBUCHUMOCTEH MKy
PUBMUESCKUMH BeTUUNHAMY U OMLITOB IO
TIPOBEPKe IPeIOKeHHOM THIOTe3LI IPH
M3YUeHUN KoJebaHuil HUTAHOTO U MPY-
JKMHHOTO MAsiTHUKOB, BLIHYKISHHBIX

U 3aTyXaloIUX MeXaHnUecKUX Koaebanuii.
OnpefiesieHne YCIOBUH IPUMEHUMOCTH
MOJeNH MaTeMATHUeCKOro MasgTHINKA

¥ UOeaJbLHOTO IPYKUHHOTO MAATHUKA.
Pelmenne pacuéTHLIX 3aJ1aU C ABHO
3aJaHHO# ¥ HesIBHO 3aJaHHON Qusnue-
CKOH MOJeJbIo ¢ NCIOJIb30BaHNEM
OCHOBHLIX 3aKOHOB U (GOPMYJI IO TeMe
«MexaHnUuecKre KOJeOaHmI» .

Pelmenne xauecTBeHHLIX 3aJ1aU, Tpebyio-
MUX IpUMeHeHNA 3HAHUH 10 TeMe
«MexaHnUuecKre KOJeOaHmI» .
OfbsacHeHMe OCHOBHEBIX ITPUHITUIIOB
TeficTBUS TeXHUUECKUX YCTPOMCTB, TAKNX
KaK: MeTPOHOM, YaCEI, KaueJIn, MY3LIKaIb-
HLIe HHCTPYMEHTEI, ceiicMorpad.
HcnoawnsoBaume IT-rexnosmornit npu
paboTe ¢ JOMONHUTENLHEIMY HCTOUHNKA-
MU HHQOPMAIMHY II0 TeMe, UX KPUTHUe-
CKUI aHaJIu3 U OlleHKA JOCTOBEPHOCTH
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IIpodonscernue

TemaTHuecKkHii GIIOK, OcHoBHOe OcHoBHBIE BHIBI
TeMa comep:kaHue NedaTeIbHOCTH YUAI[UXCS
DJIeKTPOMarHuTHbIE Konebarenbublit KoHTYp. CBOGOAHEIE IIpoBeneHMe KOCBEHHBIX U3MepeHU

xonebanuda (15 u)

BJIeKTPOMATHUTHBIE KoJeGaHUs B Uje-
aJbHOM KoJeGaTeILHOM KOHTYDe.
Popmyna Tomcorna. CBA3b aMIIUTY I bL
3apana KOHJeHCATOPA ¢ AMILIUTY oM
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYDe.
3aKOH COXpaHeHU SHEPTUU B U[ealb-
HOM KoJIefaTesIbHOM KOHTYpe.
Baryxarolue 3JIeKTPOMarHuTHLIe
Konebanus. BEIHYKIeHHEIE 3JIeKTPO-
MarHUTHEIe KoseGaHms.

ITepemennsrit Tok. MommHOCTE IIepeMeH-
HOTO TOKa. AMILIUTYLHOE U LeHCTBYIO-
ITee sHAUEHWE CUJIBI TOKA U HallpssKe-
HUS IPU PasInuHOH dhopMe 3aBUCUMO-
CTHU IIepeMeHHOTO TOKA OT BpeMeHM.
CuHycOUAaNbHLIN ITIepeMeHHbIi TOK.
Pesucrop, KOHZEeHCATOD M KATyIIKa
MHIYKTUBHOCTH B I[elIN CUHYCOUAAILHO-
To IepeMeHHOTO ToKa. Pe3oHaHC TOKOB.
Peszonanc manpsasxeHu.

WUpeanvurrit Tpancopmarop. Ilpous-
BOJICTBO, Ilepejaua u noTpebieHue
BJIeKTpUUeCcKOol sHepTuH.
OKOJOTHUEeCKN e PUCKU IIDU IPOU3BOJI-
cTBe ayeKTpoaHepruu. Kyibrypa

¥ MCCJIeJOBAHUSA 3aBUCUMOCTell pusnye-
CKUX BeJIMUNH IPH U3YUEHUU SJIeKTPO-
MAarHuTHBIX KoJebanuit u 1ermeii mepe-
MEHHOT'O TOKAa.

Permmenne pacuéTHLIX 3a1aU C ABHO
3alaHHOM ¥ HesIBHO 3aJaHHON Quamue-
CKOH MOJeJIbIo C NCIOJb30BaHNEeM
OCHOBHLIX 3aKOHOB U (GOPMYJI IO TeMe
«JIeKTPOMATHUTHBIE KOJIeOAHU ST » .
Pelmenne xauecTBeHHLIX 3a/1aU, TpeGyio-
MUX IpUMeHeHNA 3HAHUN 10 TeMe
«JIeKTPOMATHUTHBIE KOJIeOAHU ST » .
CpaBHeHHNe MeXaHNUEeCKUX U JIeKTPO-
MAaTHUTHLIX KoJeOaHu!ii.

O0bsacHeHNe OCHOBHLIX IPUHITUIIOB
IefCTBUSA TeXHUUECKUX YCTPOHCTB,
TAKWUX KaK: SJIeKTPUUYECKU I 3BOHOK,
reHepaTop NepeMeHHOTO TOKA, JUHUHU
aJIeKTpollepeaal.

OmpefiesieHne YCIOBUH IPUMEHUMOCTH
MOJeNIN NJeaJbHOT'0 KoJIeGaTeIbHOTO
KOHTYpA.

AHanu3 U OIleHKAa MOCJIeACTBHIT NCIOb-
30BaHUA PA3IMUYHLIX CIIOCOGOB IIPOM3BOI-
CTBa 9JIeKTPOSHEPTHH C TOSUIINH 5KOJIO-
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HUCIIOJIBb30BaHUA 3JIEKTPO3HEPIuu
B HOBCG,Z[HeBHOfI JKHU3HU

ruyecKoil 6e30IacHOCTH; IIpeJCcTaBIIe-
HU0 paruoHATLHOM IPUPOAOIIONb30BA-
HUH (B IpoIecce IOATOTOBKY coOOITe-
HUM, BEIIOJIHEHNH I'PYIIIIOBLIX IIPOEKTOB)

MexaHHYECKNE H BIEKTPO-
Mar"auTHbe BoJHEI (10 u)

Mexannyeckue BOJHEL, YCIOBUA UX
pacnpocTpaHeHus. [lonepeunsie

U IPOJoJbHLIe BOJMHEL. Ilepuos, cko-
POCTH pacIpOCTpaHeHUS U JJINHA
BoJHEBI. CBOlicTBa MeXaHUUECKHUX BOJIH:
oTpaxkeHUe, IIpeJioMIeHNe, HHTepdhe-
peHINA U AUGPaKINA.

3ByK. CKOpocTb 3ByKa. ' pOMKOCTH
3ByKa. Bricora Tona. TemOp 3ByKa.
IITymoBoe 3arpsasHeHte OKpy:RaOIet
cpensl.

S3IeKTPOMAaTrHUTHEIE BOJIHEI. YCIOBUSA
U3JIyUeHU s 3JeKTPOMAarHUTHLIX BOJIH.
BzanmHas opreHTanna BEKTOPOB ﬁ, 5,
v B BJIEKTPOMATrHUTHOI BOJHE.
CBotlicTBa 37eKTPOMATHUTHLIX BOJIH:
oTparkeHUe, IpeJoMJIeHHe, IOIApU3a-
nuda, uHTepdepeHnud U JTuPppaKkiusd.
ITxana s1eKTPOMArHUTHLIX BOJIH.
IIpuMeHeHMe 37IeKTPOMATrHUTHBIX BOJIH
B TeXHHUKe U OBITY.

IIpuHnunE pafuocBA3U U TeJleBUIEHU .
Paguomoxanus.

SIeKTPOMAarHUTHOE 3aTrpA3HeHNe
OKpYy:Rarommeil cpelbl

CpaBHeHUe MeXaHUUYECKUX U 3JIeKTPO-
MaTrHUTHLIX BOJIH.

Onpejenenne yCa0OBUN TPUMEeHUMOCTH
MOJeNu TapMOHUYECKOM BOIHEL.
Pemenne xauecTBeHHEIX 3a7au, Tpebyio-
IUX OpUMeHeHUA 3HAHUN 10 TeMe
«MexaHVUecKHe U 3JIeKTPOMATHUTHEIE
BOJIHBI».

Wayuenne napaMeTpoB 3BYKOBOM BOJHEL.
Wayuenne pacupocTpaHeHU A 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
Ob6BsicHeHVEe OCHOBHBIX IPUHITUIIOB
JIeficCTBUA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJOTHUYECKUX IIPOIeCCOB, TAKUX
KaK: MY3BLIKaJbHBIE NHCTPYMEHTEI,
pajap, paguoONpUEMHHNK, TeJIeBU30D,
aHTeHHAa, TeJdedon, CBU-mmeus, yabTpa-
3BYKOBas JUATHOCTHKA B TEXHUKE

U MeJULMHE.

HcnoawnsoBaume IT-rexnosmornit npu
paboTe ¢ JOTONHUTEIbHBIMHU UCTOUHUKA-
MU nHGOPMAINU II0 TeMe, UX KpUTHUe-
CKHUil aHaNu3 U OIleHKa JOCTOBEPHOCTH.
Ananmus u oIeHKa IOCIeACTBUH ITyMOBO-
TO U 3JIeKTPOMATHUTHOTO 3aTPA3HeHN A
OKpYyIRaloleii cpebl ¢ MO3UINH 9KOIO-
ruyeckoil 6e30MMacHOCTHY; IIpeCcTaBIeHUH
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TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

0 PAITMOHANLHOM IPUPOAOIIONb30BAHN U
(B IIpoliecce IOATOTOBKY COOOIeHNI,
BLIIIONTHEHU ! TPYIIIOBHIX IIPOEKTOB)

Ontuka (25 u)

IIpamonuneiinoe pacupocTpaHeHme
cBeTa B OJHOPOLHOI cpege. JIyu cBeTa.
TouyeuyHbI#t UCTOUHKK CBETA.

OrparkeHne cBeTa. 3aKOHBI OTPAIKEHU T
cBera. ITocTpoenne usobpakenuit

B IJIOCKOM 3epkaie. Chepuueckue
3epKaJa.

IIpenomnenue cBera. 3aKOHBI IPEIOM-
JeHusd cBeTa. AGCOJIIOTHBIN ITOKa3aTelb
npesnoMmieHnd. OTHOCUTeNLHLIH TOKa3a-
TeJab npeJoMieHus. [locToaHCTBO
YaCTOTHI CBETA U COOTHOIIeHUe AJIUH
BOJIH IIPU Ilepexojie MOHOXPOMAaTHIeCKOo-
T'O CBeTa uepes I'paHUIlY pasjesa JByX
ONTHUUECKUX CPeJ.

Xop nyueit B mpusMme. [lucnepcus cBera.
CiosxHbIl cocTaB 6esoro ceera. 1lBeT.
Tlonmoe BHyTpeHHee oTpaskenue. Ilpe-
JeNLHLIH YToJ IOJHOTO BHYTPEeHHETO
OTparKeHM! .

Cobuparolnue 1 pacceuBAIONTNE JINHBEL.
Toukasa auHza. PoOKyCHOE PACCTOSIHIE

¥ ONITHYecKas CUJia TOHKON JIWH3EI.

Hab6aronenne onTHUeCKUX ABJISHUI,
npoBefeHNe KOCBeHHEBIX N3MepeHuit,
HCCNIeIOBAHUS 3aBUCUMOCTeil dhusmye-
CKHX BEJMUUH U ONBITOB 110 IPOBEPKe
IpeJIoKeHHOH THIIOTe3kl IPY U3YUeHUN
SABJIEHU IIpeJOMJIeHNU S CBeTa Ha TPaHu!-
Ile pasgesa IBYX cpeJl, IpeJOMJIeHu
cBeTa B cobupaloleit u pacceuBaroleit
JHH3aX, BOJHOBHIX CBOMCTB cBeTa.
Pemenne pacuéTHLIX 3aaY ¢ IBHO
3aJlaHHOM ¥ HesIBHO 3aJJaHHOI Husmye-
CKO#l MOJIeNIBIO C UCTIIONIb30BAHNEM
OCHOBHBIX 3aKOHOB U (HOPMYJI IO TeMe
«OnTukas.

Pemenne xauecTBeHHEIX 3a]jau, Tpebyio-
IUX OpUMeHeHUA 3HAHUN 10 TeMe
«OnTukas.

ITocTpoenue u pacuéT uszobpakenuii,
CO3/1aBaeMbIX IIJIOCKUM 3ePKajioM,
TOHKOM JUH301.

Omnpejenenne yCca0OBUN IPUMEeHUMOCTH
MOJeNN TOHKOM JUH3BI; TPAHUI] IpHUMe-
HHUMOCTH TeOMeTPUUECKOH OITUKH.




193%elH TT—0T "'YHUEUD

69

3aBHUCUMOCTh GOKYCHOT'O PACCTOAHUSA
TOHKO chepuuecKkoil JMH3LI OT €6
TeOMeTPHUH U OTHOCUTEJILHOT'O II0Ka3aTe-
JIS IpeJIOMJIeHNA.

Dopmysia TOHKON JUHSLI. YBeJnueHuUe,
LaBaeMoe JINHBOH.

XoJ nyua, IpoIIe Inero JUHIY O]
TIPOU3BOJILHEIM VIVIOM K €€ IVIaBHOMH
onruueckoit ocu. [locTpoenue nzobpa-
JKeHUHM TOUKM U OTpe3Ka NpaMoit

B cOOMPAOIMUX U PACCEHBAIOIIUX
JIWHBaX 1 UX CHCTEeMaxX.

Onrtuueckue npubopbl. Paspematomniasa
criocobHOCTh. [1a3 Kak onTHYecKasd
crucTeMa.

IIpepentl IpuMeHEUMOCTH Ir'eOMeTpHUE-
CKOM OIITHKH.

BonnoBas ontuka. UuTepdepennusa
cBeTa. KorepeHTHEIE HCTOUHUKH.
VenoBusa HabM0JeHU A MAKCHMYMOB

¥ MUHUMYMOB B HHTephepPeHITUOHHOH
KapTHHE OT JBYX KOTepPeHTHBIX UCTOU-
HUKOB. IIpuMepHI KiIacCHUECKUX
nHTepHEPEHIUOHHEIX CXEM.
HOudpaxnusa ceera. JudpakiimoHuas
peméTka. YcaoBue HaGMIOAeHUA IVIaB-
HBIX MaKCHMYMOB IIpH NIaJleHUU MOHO-
XPOMaTHUECKOI'0 cBeTa Ha JUPPaKIMOH-
HYIO PENIETKY.

ITonapuszamnusa cBera

O6msicHeHMe ocoOeHHOCTE M TpOoTeKaHU S
OIITHYECKUX ABJeHUMN: HHTepdepeHNH,
IuGpaKkun, JUCIEePCUH, IIOJTHOTO
BHYTPEeHHEI'0 OTPaKeHU .

O0bsacHeHNe OCHOBHBIX IIDUHINIIOB
LeHCTBUSA TeXHUUECKUX YCTPOHCTB

U TeXHOJIOTHUECKHX IIPOIeCCOB, TAKUX
KaK: OUKH, JyIa, IePUCKOII, poToanna-
paT, MEKPOCKOI, IPOEKIMOHHEIH
anmapar, IpOoCBeTIeHNe OITHKH, BOJIO-
KOHHAad OIITHKA, JTUGPaKIHUOHHAS
peIméTKa.

Pa6ora B rpynmnax npu o6cy:KIeHUN
BOIIPOCOB MeXKIIPeIMEeTHOT'O XapaKTepa
(HanpuMep, 1o TeMe «CBeTOBLIE ABJIEHUA
B IIPUPOJE»)




0L

ewwedlodu senoged seHdswund|)

IIpodonscernue

TeMaTHUeCKHIA GIOK,
TeMa

OcHoBHOe
comep:RaHue

OcHOBHbBIE BHIBI
HeATeJIbHOCTH yUallluxcd

PA3JIEJ 6. OCHOBHI CIHHEITHAJIBHON TEOPUU OTHOCUTEJIBHOCTH (5 1)

OcuoBrl CTO (5 u)

T'paHnIbl TPUMEHUMOCTH KJIaCCHUecKoH
MexaHuKK. [TocTynaTh cienuaabHON
TEOPUU OTHOCUTEIBLHOCTH .
IIpocTpaHcTBeHHO-BpeMeHHOMN HHTEeD-
Bai. IIpeoGpasoBanusga JlopeHrna.
VenoBue nprunHHOCTH. OTHOCUTEIb-
HOCTDH OZHOBPEMEeHHOCTH. 3aMeAIeHne
BpeMeHU U COKpAIleHue AINHEL.
SHeprusa U UMIIYJIbC PeIITHBUCTCKOMN
YACTHUIIHI.

CBs3b Macchl ¢ sHeprueil U UMIyJIbCOM
PeNATUBUCTCKOM YaCTHUIEI. DHEPIUsa
TIOKOA

IIpoBeneHMe KOCBEeHHBIX HBMePeHNU I
UMIIyJbca U DHePIUU PeJIATUBUCTCKUX
yacTui (o dororpadusaM TPeKOB
3apAKeHHBIX YaCTHUI] B MATHUTHOM
nosue).

Ananus u onucanue GU3NUECKUX
SBJIeHUH C HCIIOJIL30BAHUEM IIOCTYJIATOB
clleIHaJLbHON TeOPHU OTHOCHUTENHHOCTH.
O0bsacHeHNe OCHOBHBIX IIPUHINIIOB
IeHCTBUSA TEXHUUECKUX YCTPOUCTB,
TaKUX KaK: CIYTHUKOBLIE IDUEMHUKY,
YCKOPUTEJIN 3aPAKeHHBIX UaCTUI]

PA3JEJ 7. KBAHTOBAA ®HU3UKA

(25 9)

KopnyckynsapHo-BoaHOBOM
ayanusMm (15 u)

PaBHoBecHOe TemnoBoe NaTyUeHTe
(uznyuenne abCONIIOTHO UEPHOTO Tesaa).
3akon cmerenusa Buna. 'umoresza

M. Ilnanka o kBaHTax.

PDoTOHBI. FHEPTrUAg M UMIYJIbC GOTOHA.

IIpoBeneHVe KOCBEeHHBIX UBMePeHNH,
HUCCIeJOBaHUA 3aBUCUMOCTEH MeXXIY
dUBUUECKUMY BeJINUNHAMU IIPU U3y4de-
HUU ABJIeHUA poTosdderTa.
O0bsacHeHNe OCHOBHBIX IIPUHINIIOB
IeHCTBUSA TEXHUUECKUX YCTPOUCTB,
TaKHUX KaK: CIIEKTPOMETD, POoTOBJIeMeHT,
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Dorosdpperr. OusiTel A. I. CroseTona.
3akontsl poToadderra. YpaBHeHUIE
SitamTelina 1aa Goroadderra. « Kpac-
Had rpaHuIla» GorosddeKra.
JaBneHue cBeTa (B UaCTHOCTHU, LaBJIeHUEe
cBeTa Ha a0bCoJIOTHO MOIVIOMA0INYI0

1 abCOJIIOTHO OTParkalollyio I0BePX-
HocTh). OnrrTe! II. H. JleGenena.
BonnoBrIe cBoticTBa uacTull. BomHE!
ne Bpoitna. nuna Bonus! qe Bpoitnsa
U pasMepsl 00JIacTH JOKAIHU3AIUN
IBHRyIelica uactunsl. Kopnyckynap-
HO-BOJIHOBOI ayanuam. [udparnusa
9JIEKTPOHOB Ha KpHUCTAJIaX.
Crnemnmupuka naMepeHuit B MUKpoMUpe.
CooTHollleHNA HeolpeesiEHHOCTe i
Tefizenbepra

doTomZaTUNK, TYHHEJbHBIH MUKDPOCKOII,
COoJIHeuUHad 6aTapes, CBETOLUOL.
Pemenne pacuéTHLIX 3a/1aU ¢ ABHO
3aJlaHHOI U HesIBHO 3aJaHHON Gusuue-
CKOI MOJIeJIBIO C HCIIONIL30BaAHUEM
OCHOBHBIX 3aKOHOB 1 GOPMYJI IIO TeMe
«KBaHTOBEIE ABIEHUS» .

Pemenne xauecTBeHHEIX 33184, TPeOyIO-
IMUX IpUMeHeHNd 3HaHUN 10 TeMe
«KBaHTOBEIE ABIEHUS» .

OnpepesieHlue yCIOBUY IPUMEHUMOCTH
KBaHTOBOM MOJeJsu cBeTa.

AHann3 KBAaHTOBBIX IIPOIIECCOB C HCIIONb-
30BaHUEeM ypaBHeHUA JiHIITeliHA 1A
doroadderra, IPUHIUIIA COOTHONTEHU I
HeonpeaenénnocTu eiizenbepra.
HcnoawnsoBaume IT-rexnomornit npu
paboTe ¢ IJONOJHUTENLHEIMH HCTOUHHKA-
MU HHPOPMAIIUHU II0 TeMe, UX KpUTHUe-
CKUl aHaNu3 U OlleHKAa JOCTOBEPHOCTH

Puzuka aToma
(59)

OMLITEL IO UCCIENO0BAHNIO CTPOSHU T
aroma. [lnameTapHas MoJesb aToMa
Pesepdopaa.

ITocrynarer Bopa. Usayuenne 1 moIvio-
ueHue GOTOHOB IIPU IIepexojie aToMa

C OJHOTO YPOBHS 3HEPTrUY Ha APYTOH.
Buawr ciekTpoB. CrieKTp ypoBHeit
SHEePruY aToMa BOJOPOIA.

CroHTaHHOe U BEIHYKIEHHOE U3Iyde-
Hue cBeTa. Jlazep

Hab6nonenne anHeyaThIX CIIeKTPOB.
O0bsacHeHNe OCHOBHLIX IPUHITUIIOB
IefCTBUSA TEXHUUECKUX YCTPOHCTB,
TAKWX KaK: CIIEKTPOCKOII, JIasep,
KBaHTOBHIT KOMIBIOTED.

OnpefiesieHne YCIOBUH IPUMEHUMOCTH
Mo eau aToMa Pezepdopaa.

AHaJIM3 KBAHTOBLIX IIPOIIECCOB HA OCHOBE
TIePBOT'O ¥ BTOPOTO TIOCTyJIaToB Bopa
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PusnKa aTOMHOTO aapa
1 3JIeMeHTapHBIX YaCTHUI]
(5 1)

Hyxmonnaa mozaens aapa leiizenbepra—
HWBanenko. 3apag aapa. MaccoBoe Uncao
anpa. 130TOIbI.

PagunoaxTupHOCTb. ANbda-pacuan. SJek-
TPOHHBIHM U MO3UTPOHHBIH GeTa-pacmaj.
Tamma-uznyuenue.

3aKoH paguoaKTUBHOIO pacnana. Pagmo-
aKTHBHBIE U30TOIILI B Ipupoe. ColicTBa
MOHU3UPYIOIIero usayuenus. Baiuauue
PaIuoOaKTUBHOCTH HA KM BHIE OPTaHU3MBI.
EcrecTBenntbIit poH nanyuenusd. [osume-
TpUA.

DHeprus cBA3M HYKJOHOB B AJpe.
Aneputble cunsl. JedeKkT Macchl apa.
Anepurble peakiuu. [leeHnue 1 CUHTe3
anep. Anepunie peakTopbl. IIpoGieMbl
YIIPaBJIAEMOT'O TePMOAIePHOIO CUHTe3a.
DKOJIOTHUECKH e aCTIeKThI PA3BUTUA
ANepHOIN SHEepPreTUKHU.

MeToan1 perucTpaliuu 1 UccJIeJOBAHUS
3JIeMEeHTAPHBIX UACTHIL.
PdyugamMeHTaJIbHLIe B3BaUMOAeHCTBI .
Bapuonsi, Me3oHbI 1 JenToHbl. IlpeacTas-
Jenmne o CTaHIapTHOMN MOJen .
KBapk-ritoonHas Moiesb aIpoHOB.
Pduszuka 3a npegesamu CTaHIapTHOMR
mogenu. TémHaa MaTepusa 1 TéMHAA
SHePrusd.

EnnmcTBo pusnueckoil KapTUHLI MUpPa

IIpoBenenue naMepeHuit pagoakTUBHO-
ro ¢oHa ¢ UCIOJb30BAHNEM JO3UMeTPa
U HCcJe[loBaHNe TPEeKOB UacTHII (110
TOTOBEIM hoTOorpaduam).

O0bsicHeHUEe OCHOBHBIX IIPUHITUIIOB
IefcTBUA TeXHUUECKUX YCTPOHCTB

¥ TeXHOJIOTHUECKUX IIPOIeCCOB, TAKUX
KaK: Jo3uMeTp, Kamepa Buabcona,
AJepHBIN peakTop, TepMOaJePHBIH
peakTop, aToMHas 6omba, MAaTHUTHO-pe-
30HaHCHAaA ToMoTpadums.

OnpegesieHue yCJIOBUH NIPUMEHIMOCTH
MOJeJH aTOMHOTO Apa.

Ananus u onucanue AAePHBIX peakIuii

C UCTIONb30BaHUEM IIOHATHH MaccoBoe
YUCJIO U 3apsA] A1pa, 9Heprus CBA3Y a4pa,
3aKOHOB COXPaHEHMA 3apsaa, MacCOBOTO
Yyuciia 1 3HEePIuy B AAePHBIX PeakInax,
3aKOHA PaJMoaKTUBHOTO paciaja.
AHanu3 1 olleHKa BIUAHUA PaIUOAKTHUB-
HOCTH HAa KUBBIE OPTAHM3MBbI, a TaKKe
nocJeACTBUI PasBUTHUA AAepHO sHepre-
TUKHU C TIO3UITNI 5KOJIOTHUUECKOi Oea-
OIIACHOCTH; IIpeCTaBIeHU O paIluoOHAb-
HOM IIPHPOJOIONIBL30BaHUH (B IIpollecce
TOJATOTOBKU COODIEeHU, BHITTOJTHEHU
TPYIIIOBLIX IIPOEKTOB)
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PA3IEJ 8. 9JIEMEHTBI ACTPOHOMHUHN U ACTPOOPHU3UKH (12 u)

SJIeMeHTEI ACTPOGUI UK
(12 u)

JTanbl pasBUTUA actpoHomMuu. Ilpu-
KJIaJHOe U MUPOBO33peHUEeCKOe 3Haue-
HHue acTpoHoMuu. [IpuMeHUMOCTH
3aKOHOB QUBUKU I O0bACHEHU A
IPUPOALI KOCMUUYECKNX 00BEKTOB.
MeTonbl acTpOHOMUYECKUX HCCIe0Ba-
Huit. CoBpeMeHHLIe OIITHUEeCKUe
TeJeCKOIIbI, PaANOTeJIeCKOIILI, BHeAT-
MochepHasa aCTPOHOMMUA.

Bug sBésgnoro Heba. CosBe3nusd, apKue
3BE3/bI, IIJAHETH, UX BUANMOE IBUIKE-
HHe.

CosiHeuHasd cuUcCTeMA.

Conurne. ComHeuHasas aKTUBHOCTD.
Hcrounnk suepruu CosHIla U 3BE3].
3BE3bI, UX OCHOBHbBIE XaPaKTePUCTUKM .
HduarpaMMa «CIeKTpadbHbIH Kiace

— CBeTHMOCTL». 3BE3bI IJIABHOM
OCJIeOBATEJILHOCTH. 3aBUCHUMOCTD
«Macca — CBETHMOCTb» IJIST 3BE3]
TUIaBHOM ImocJeoBaTeIbHOCTH. BHY-
TpeHHee cTpoeHUe 3BE31. CoBpeMeHHbIe
IpeICTaBIeHUA O IIPOUCXOKISHUYN U
sposoruy CoJIHITA ¥ 3BE3M. ITANBI
JKU3HU 3BE3T.

Muneunstii [IyTs — Hama FagakTuka.
ITonmo:xkenune u gBukenue CoylHIla B
Tamaxruke. Tuner ratakTuk. Paguora-
JaKTUKU 1 KBasapbl. YépHEIE ILIPHL B
AIpax rajJlakTHK.

VYuacTue B JUCKYCCHUH O POJI ACTPOHO-
MHHU B COBpeMeHHOM KapTuHe MUpa,

B IPaKTUUECKOH NeATeJbHOCTH YeJoBeKa
¥ JaJbHelleM HayuHO-TeXHUUYeCKOM
PasBUTHUH.

ITogroToBKa COOGIMEeHN O MeTOIaX
OJIYUeHU S HaYUHBIX ACTPOHOMUUYECKUX
3HAHU, OTKPLITUAX B COBpEeMeHHOH!
aCTPOHOMMUM.

IIpumenenne OCHOBOIIOIATAIOITUX
ACTPOHOMHUUECKUX MOHATUHN, 3aKOHOB

¥ Teopuit AN aHANN3a U OObICHeHUS
PUBUUECKUX IIPOIECCOB, IIPOUCKOIAMINX
B 3BE37]aX, B 3BE3THLIX CHCTEMAaX, B MeJKra-
JaKTHUYecKol cpelie, ABUKEeHUSI HeOECHBIX
TeJI, SBOJIIOIUY 3BE3 1 BeesenHoii.
IIpoBenenue HabaIOAeHU I 3BE3NHOTO
Heba HeBOOPY/KEHHBIM IVIA30M C HCIIOJNb-
30BaHUEM KOMIILIOTEPHBIX IIPUJIOKEeHT I
IJs ollpelieIeHU S TIOJIOKeHU A HeOeCHBIX
00BbeKTOB Ha KOHKPETHYIO JaTy: OCHOB-
HbIe co3Be3aus CeBepHOTro MONYIIapusa

U ApKUEe 3BE3IBI.

IIpoBenenue HabaoAeHUN B T€JIECKOI
JIyHEI, IIIaHeT, TYMaHHOCTEH 1 3BE3]-
HBIX CKOILJIEHUH
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Bceenennasa. Pacmupenune BeesmenHoik.
3axkoH Xab6isa. Pagberanue rajlakTuk.
Teopusa Boabmioro B3peiBa. PeslukToBoe
uaTy4yeHwue.

MacmTabHasa cTpyKTypa BeesnenHoii.
MeTaranaxkTuka.

Hepeménnsie npo6ieMbl ACTPOHOMUYT

GUSHUYECKHUI TPAKTHKYM (16 u)

duznueckuii TPaKTHKYM
(16 )

Crioco6bnl naMepeHusd GU3MUECKUX
BeJIMUMH C UCIIOJIb30BAHNEM aHANIOTOBBIX
¥ IUGPOBHIX UBMEPUTENbHLIX TPuGOPOB
¥ KOMIILIOTEPHLIX JATUMKOBBIX CHCTEM.
AGCoNIoTHEIe M OTHOCUTEJbHEIE IToTDell-
HOCTH U3MepeHUil puanUecKuX BeJIu-
ypuH. OlleHKa I'PpaHUl] IOTPelTIHOCTe .
IIpoBeneHme KOCBEHHLIX N3MEpeHNTH,
ncciaefoBaHuil 3aBUcUMOcTeil husmye-
CKUX BeJINUUH, TPOBEePKA IPeAIOKeH-
HBIX THIIOTeR (BBIOOD U3 paboT, OHCcaH-
HBIX B TeMaTHUYECKUX pasfesiax «YUeHu-
yecKu il sKCIepUMEHT, 1aGopaTopHble
PaGoThI, IPAKTHUKYM» )

IIpoBeneHMne KOCBEeHHBIX N3MepeHM it
¢pusuuecKkux BeanunH. Hampumep:
nepuoja cBOGOIHLIX KoleGaHUN HUTAHOTO
¥ IPY:KUHHOTO MaSTHUKOB, ITOKA3ATEJ S
MIPeJIOMJIeHU S CTeKJIa, GPOKYCHOTO PacCTO-
AHUS pacceuBaloIMel JUHILI, IIUHBI
CBETOBOM BOJIHEI, HOCcTOAHHON Puabepra

¥ T. I.

IIpoBemenme mccieqoBanmit 3aBUCUMOCTe
¢usnueckux BeauunH. Hampumep:
3aBUCUMOCTH CHJIBI AMIIepa OT CHJILI TOKA;
3aBucumMocTu I C caMOUHAYKITUY OT
CKOPOCTH M3MeHeHUs CUJILI TOKA B IeIIN;
3aBUCUMOCTH CHJIBI TOKA Uepes3 CBeTOJHO
OT HaIPSAKeHUT; 3aBUCUMOCTHY (POKYCHOTO
PacCcTOSHUSA JUHBLI OT BeIeCTBA U T. II.
IIpoBeneHMe OMBITOB IO IPOBEPKE
IpeAJIOKeHHLIX TUIoTe3. Hampumep, mpu
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U3YUeHUHN NHTephePeHINH JIa3ePHOTO
UBIYUeHU S, N3YUeHUN ANPPaKINOHHOTO
CIIeKTpa, U3YUeHNH IOTJIomeHnsd beTa-ua-
CTHUI] ANIOMUHUEM U T. II.

CobuitoleH1e TpaBuJ 0e30IIacHOI0 TPy Aa
IpY IPOBeJeHNY MIPAKTUKYMa

OBOBIIAIOIIEE ITOBTOPEHHE (

15 u)

Cucremaruzanua u o6o061Ie-
HUe IPeIMeTHOTO colepika-
HUS ¥ OTBITA JeATeJbHOCTH,
TpUOOPETEHHOTO IPH
M3YUeHUHU Kypca QUIUKKN
10—11 kimaccoB

0O6o0menne 1 cCUCTeMaTU3aIUA colep-
JKaHUA pasnenoB Kypca «MexaHuKa»,
«MosekynsapHasa GU3NKA U TePMOANHA-
MHUKa», «IJIeKTpoAuHaAMUKa», «Komeba-
HUS U BOJHBI», «OCHOBBI cIeIUaJIbHOMN
TEOPUU OTHOCUTEJIHLHOCTH », « KBaHTOBaS
dusnKa», «3IeMeHTHl aCTPOHOMUU U
aCTPOPUIUKHA » .

Poab GuU3UKKY U aCTPOHOMUM B 3KOHOMHU-
YeCcKO, TeXHOJIOTHUECKOH, COITMaIbHOM
" 3TUYecKoi chepax AeaTeIbHOCTU
YyeJOBeKa; PoJb U MecTo GUINKU

¥ acCTPOHOMMU B COBpeMeHHOl HayuHoi
KapTuHe MUPA; 3HAUEHUNe OIIHUCAaTe N b-
HOIt, cucTeMaTU3upyIoleil, o0bACHN-
TeJIbHOM 1 IIPOTHOCTUUECKOM QYyHKITUH
dusnyecKkoit Teopuu; posb GUINUECKOH
TeOpUU B GOPMUPOBAHUU IIPEACTABIE-
Hui o pusmUeckoii KapTuHe MUpa,
MecTO GU3NUecKoll KapTUHLI MUpPa

B 00IIleM pALY COBpeMeHHBIX eCTeCTBeH-
HO-HAYUHBIX IpeJICTaBIeHNH 0 Mpupoae

Hanwucanme scce o pou GU3NKU B pas-
JUYHLIX chepax AesATeIbHOCTH UeJOBeKa.
Brinmonuerne yueGHLIX 3aJaHU Y HHTe-
TPUPOBAHHOTO XapaKTepa, JeMOHCTPUDY-
IOIMYX OCBOEHME OCHOBHLIX MOHATHH,
dU3NUECKUX BeJIMUNH U 3aKOHOB Kypca
¢duzurym 10—11 xnaccos.

Pemenne xauecTBeHHBIX 3a71a4, B TOM
Ypcye UHTeIPUPOBAHHOTO U MeXKIIpe-
MeTHOT'0 XapaKTepa.

Pemenne pacuéTHLIX 3aaY ¢ IBHO
3aJlaHHO} ¥ HesIBHO 3aJjaHHO husmye-
CKOil MOJIeIbio, TPeOYIOMuX IIpuMeHe-
HUSA 3HAHUH M3 PA3HBIX PasfiefioB IMIKOJIb-
HOTO Kypca GU3UKH, a TaKKe HHTeTrpa-
UWY 3HaHUH U3 APYTUX IPEeIMeTOB
€CTeCTBeHHO-HAYUHOTO ITUKJIA.

Pa6ora B rpyI1ie 1o BHIIOJIHEHUIO
TIPOEKTHLIX paboT

Pezeps (10 u)
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