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®denepanbHas paboyas mnporpamMmma mno ydyeOHoMmy mnpeamery «®@usuka» (0a30Bbld ypoBeHb) (IpenaMeTHas 00JacTh
«EcTecTBEHHO-HAayUHbIE MPEAMETHI») BKIIIOYAET MOSICHUTEIBbHYIO 3aIllMCKY, COAEpKaHWE OO0y4YeHUs, IUIAHUPYEMbIE PE3YJIbTaThl
OCBOEHHUSI MPOrpamMMBbl MO (PU3UKE, TEMATUYECKOE TUIAHUPOBAHHUE.

[losicHuTenbHas 3amMcKka OTpaKaeT oOIIMe LeM W 33Ja4d M3y4eHHs (U3HKH, XapaKTEPUCTUKY TMCUXOJOTHYECKUX
IPENOCHIIOK K €ro U3y4EHHUI0 00y4aIoIMMHUCS, MECTO B CTPYKTYpe y4eOHOro IUIaHa, a TaKke MOAXO0/bl K 0TO0py CoAep KaHMsl, K
OTpEAEIICHUIO TUTAHUPYEMBIX PE3yJIbTAaTOB.

ConepxaHue OOydyeHHUsS! PacKpbIBAET COJEP)KATENbHBIE JIMHUM, KOTOpBIE IPEUIararoTcsl A 005S3aTeIbHOIO M3Yy4eHUs B
Ka)/10M KJIacCe Ha YPOBHE CPEHEro o0IIero 00pa3oBaHusl.

ITnanupyemble pe3ysibTaThl OCBOECHUS IPOrpaMMBI 110 (PU3UKE BKIKOYAIOT JIMYHOCTHBIE, METANIPEAMETHBIE PE3YJIbTATHI 38 BECH
nepuosl 00y4eHHUsl Ha YpOBHE CpPEJIHEro 00IIero o0pa3oBaHus, a TaAKXKE IPEIMETHBIEC TOCTHKEHUSI 00YyJarolerocs 3a Kaxaslii 1o
o0yJeHus.

HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3uke 6a30BOro YpoBHS Ha ypOBHE CpeaHEro oO0IIero oopasoBaHus pazpaboTaHa Ha OCHOBE IOJIOKECHUM U
TpeOOBaHUI K pe3y/ibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBarebHO mporpaMmsl, mpeactaBieHHbIX B PT'OC COO, a Takxke ¢ ya€Tom
dbenepanbHOIl pabodeil mporpaMMbl BOCIUTAHUS W KOHIIENIMHY TIpenogaBanus yueoHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX
opraam3anusx Poccuiickoit denepanun, peaim3yroX OCHOBHBIC 00pa30BaTeIIbHBIC TTPOTPAMMBI.

ConeprkaHue nmporpaMmsl 1o (pU3MKe HaMpaBJIeHO Ha (POPMUPOBAHKE €CTECTBEHHO - HAYYHOW KapTHUHBI MUpPa 00 ydarOIUXCsl
10-11 knaccoB nmpu oOydeHur ux pusznke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEITEIBHOCTHOrO moaxoja. [Iporpamma o
dbusuke coorBercTBYeT TpedoBaHusiM GI'OC COO k mIaHUPyeMbIM JTUYHOCTHBIM, IPEIMETHBIM U METANPEIMETHBIM Pe3yJbTaTam
o0y4eHHs, a TakKKe YYUTHIBAET HEOOXOJMMOCTh pealM3allii MEXMPEIMETHBIX CBS3eH (DU3UKH C €CTECTBEHHO - Hay4YHBIMHU
y4eOHBIMH TIpeaMeTaMu. B Hel onpenenstoTcs OCHOBHBIC IeIu M3y4eHHUs (U3UKU Ha YpOBHE CpeiHero oOIero oopa3oBaHMS,
TUTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC, METAINlPeIMETHbBIE, IIPEIMETHBIE (Ha 0a30BOM YPOBHE).

[IporpaMmma no ¢pu3HKe BKIHOYALT:

TUIAHUPYEMBIE PE3yJbTaThl OCBOEHUSI Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM YHCJE MPEIMETHBIE Pe3yJbTaThl MO rojlaM
o0yJeHus;

coJiepskanue yaeOHoro npeamera « Du3nkay 1o rogam o0 ydeHus .



[Iporpamma o uszmke MOKET ObITh UCTIOIB30BaAHA YUUTEISIMU KaK OCHOBA JJIsl COCTAaBJICHUsI CBOMX pabouux mnporpamm. [Ipu
pa3paboTke paboueil mporpaMMbl B TEMATHUUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUTEHBl BO3MOXKHOCTU HCIIOJIb30BAHUS
AJIEKTPOHHBIX (I[U(POBBIX) 00PA30BATEIBHBIX PECYPCOB, SBIAIONIUXCSA YUEOHO - METOAMYECKUMU MaTepraiamMu (MyJbTUMEAUNHbBIC
MpOrpaMMbl, JJIEKTPOHHBIC YUCOHUKU U 3aJIaYHUKHU, dJIEKTPOHHBIE OMOIMOTEKH, BUPTYaIbHBIE JJAOOPATOPUM, UTPOBBIC TPOTPAMMBI,
KOJUIGKIIUM U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIONIUMU AUAAKTHUECKHE BO3MOXXHOCTH HHQPOPMAIIMOHHO -
KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, COJIEPKAHNE KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIILCTBY 00 00pa3oBaHUM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUYECKYIO MHHUIIMATUBY YUUTEICH U TIPEIOCTABISET BO3MOXKHOCTD JIJISl pean3aliuu
pa3IMYHbIX METOJUYECKHX TMOAXOJ0B K OpraHu3alud oOyueHusi (U3HKE IpU YCIOBUU COXPAHEHHsS 0O0s3aTeIbHOW YacTu
CoZIepKaHus Kypca.

dusnka Kak Hayka O HamboJiee OOIMX 3aKOHAX MPHUPOIBI, BBHICTYMAas B KauyecTBE Y4eOHOTro MpeaMeTa B IIKOJIe, BHOCUT
CYIIECTBEHHbIM BKJIAJ B CHUCTEMYy 3HaHUN 00 okpyxaromiem mupe. HIkonbHBIA Kypc (U3MKH - CHUCTEMOOOpPa3yOUIUN s
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (DU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUMN, U3y4aeMbIX
XUMUen, ouonorueit, puznueckoit reorpadueit 1 actponomueit. Vcronap3oBaHue M aKTUBHOE MpUMEHEHUE (PU3UYECKUX 3HAHUI
OTIpeIeNIIeT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUM B chepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, TOTyYCHHUS
HOBBIX MaTEPUAJIOB C 33JJaHHBIMHU CBOMCTBAMU U JApyrux. M3ydenune Gu3nku BHOCUT OCHOBHOM BKJIaZA B (hOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MUPA 00yUJarOIINXCS,

B (hOpMHpOBaHNE YMEHUHN TPUMEHSTh HAYYHBII METO]I TO3HAHUS MPU BHIMIOJTHEHUU UMY Y4E€OHBIX UCCIICIOBAHU H.

B ocHoBy kypca (pu3uku ayis ypoBHSI CpeIHET0 001Iero 0Opa3oBaHUs MOJIOKEH Psijl UIIeH, KOTOPhIE MOXKHO pacCcMaTpUBaTh
KaK MPUHIUIBI €70 TTOCTPOCHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEM KypcC SABISIETCS JIOTMUECKH 3aBEPUIEHHBIM, OH COJIEPKUT MaTepHhall U3 BCEX
pa3nenoB (pu3uKH, BKIIOYAET KaK BOIPOCH KIIACCUYECKOMN, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU ¢ HEW MaTepHas Kypca Pu3nku o0beIMHEH BOKPYT (hU3UYECKUX Teopuid. Beaymum B
Kypce sABIsieTcsi OpMUpPOBAHUE TIPENICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pPUH, BEIIECTBE U IOJIE.

Hoes cymanumapuszayuu. EE peanuzaius mpeanoiaracT MCHoab30BaHUE TYMAaHUTAPHOTO MOTEeHIMaNa (PU3MUECKOll HayKH,
OCMBICIICHHE CBSI3U pPa3BUTHUSI (PU3MKK C pa3BUTHEM OOIIECTBA, a TakKe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U
AKOJIOTMYECKUMU MPoOIeMamHu.

Hoes npuxnaomnoii manpaenennocmu. Kypc (GuU3MKM TpeArnonaraetT 3HAKOMCTBO C IIHPOKUM KPYrOM TEXHHUYECKUX H
TEXHOJIOTMYECKUX MPUIOKEHUN U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonoeuzayuu peannsyercss TMOCPEICTBOM BBEACHHS DJIEMEHTOB COJEP)KAHUS, TOCBSIMIEHHBIX JKOJIOTHYECKUM



npobieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBl C Pa3BUTHEM TEXHUKA U TEXHOJOTHH, a TakkKe OOCYXIeHHUs mpodieM
PaIMOHAIBHOT O IPUPOOIOIB30BAHNS U SKOJIOTUYECKON 0€30MacHOCTH.

Crep)KHEBBIMHM 3JIEMEHTaMHM Kypca (PU3MKM Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHHUs SBISAIOTCA (PU3MUECKHE TEOPUU
(popmupoBaHue npeacTaBIECHUIN O CTPYKTYpE MOCTPOCHUS (PU3NUECKON TEOPHH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U IMTPUHIIUIIOB B
COBPEMEHHBIX MPEACTaBICHUIX O MPUPOJE, TPAaHULIAX TPUMEHUMOCTH TEOPUH, NIl ONUCAHUS €CTECTBEHHO -HAYUYHBIX SIBICHUHN U
MPOIIECCOB).

CucTeMHO-1eATeIbHOCTHBIN MOIX0A B Kypce (PU3UKU peau3yeTcsl Mpexkae BCero 3a CUE€T OpraHu3alui SKCIIepUMEHTAIbHON
nesitenbHOCTH  oOydwaroruxcs. [[ns 6a3oBoro ypoBHS Kypca (U3UKH - O3TO HCIOIB30BAHWE CHUCTEMBI (DPOHTATBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U JTAOOPATOPHBIX paboOT, KOTOpbIE B Iporpamme mo (pu3uke oObeAMHEHBI B OOIIUI CITUCOK
YYEHHYECKHX MPaKTUYECKUX paboT. BeineneHue B yKa3aHHOM MEpeyHe J1abopaTOpPHBIX PadOT, MPOBOAUMBIX AJIi KOHTPOJS U
OLIEHKH, OCYHIECTBIIICTCA YYaCTHHKAMH OOpa30BAaTEIbHOTO MPOIECCa MCXOAS U3 OCOOEHHOCTEH IJIAaHMPOBAHUS U OCHAILCHUS
kabunera Qusuku. IIpm 3TOM obecmeunBaeTcsi OBIafeHHE OOYYAIOUIMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
MCCIICZIOBAHUS 3aBUCUMOCTEN (PH3NUECKUX BEJIMUMUH U TOCTAHOBKY OIMBITOB 11O TIPOBEPKE MPEAJIOKEHHBIX THITOTES.

Bornbiioe BHUMaHUE yIEISIeTCs PEMICHUI0 PACUE€THRIX M KAYeCTBEHHBIX 3a/1a4. [Ipu 3ToM amist pacu€THBIX 3a/1a4 TPUOPUTETOM
SBIISIIOTCS 3a/1a49M C SIBHO 33IaHHOHN (PM3UUYECKON MOJIENbIO, TTO3BOJISIONINE MPUMEHSITh U3YUYE€HHBIEC 3aKOHBI M 3aKOHOMEPHOCTHU KaK
U3 OJHOTO pasfena Kypca, Tak U MHTETPUPYs 3HAHUS W3 Pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS
3aJlaHus Ha O0BbsICHEHUE POTEKaHUs (PU3NUECKUX SIBJICHHUIN U MTPOLIECCOB B OKPYXkAIOLIEH KU3HU, TPeOyIoIIne BbIOopa (GU3nuecKon
MOJICIH JUTS CUTYalluy MTPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusimu @I'OC COO k maTepuasbHO-TEXHMUECKOMY O00eCIedeHUI0 yueOHOro mpoiecca 6a3oBblil
ypOBEHb Kypca (GU3UKH Ha YPOBHE CpPEIHETO 00111er0 00pa30BaHMsl TOJDKEH U3y4aThCs B YCIOBUSIX MPEIMETHOIO KaOMHETa (PU3UKHU
WIK B YCJIOBUSIX MHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO -HAay4yHOro Iukia. B kaOuHere GU3MKU JOHKHO OBITH
HE00X0IMMOe JIabopaToOpHOE 000PYAOBAaHUE /IJIsi BHIMIOJHEHUSI YKAa3aHHBIX B MPOTrpaMMe MO (PU3UKE YUEHHUUYECKUX MPAKTUYECKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHCTpanimoHHoe o0OpyAoBaHUE (opMUpYyeTCs B COOTBETCTBUU C MPUHIUMIIOM MHUHHUMAIBHOM JOCTaTOYHOCTU H
o0ecreynBaeT MOCTAaHOBKY MEPEUUCIECHHBIX B MpOrpaMMe 1Mo (U3MKe KIFOYEBBIX JEMOHCTPALMM Il UCCICIOBAHMS U3Y4aeMbIX
ABJICHUI U MPOLIECCOB, SMIIUPUUECKUX U PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyqOBaHME ISl YIEHUUECKUX MPAKTUYECKUX padoT (GopMupyercs B BUAE TEMATUYECKUX KOMILJIEKTOB M
o0ecreynBaeTcsi B pacu€Te OJJHOTO KOMIUIEKTa Ha ABYX oOydaromuxcs. TeMarnueckre KOMIUIEKTHI JaO0opaTOpHOTO 000pyA0BaHUS
JOJDKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHMM AHAJIOTOBBIX W IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJI€ IMGPPOBBIX JTa00pATOPUiA.



OCHOBHBIMHM LIEJISIMA U3y4eHUsI (PU3UKH B 00IIEM OOPa30BAHUM SIBISIOTCA:

dbopMHupoBaHUE UHTEPECA U CTPEMIICHUS 00yJaIOIMINXCS K HAYIHOMY U3yUEHHUIO MPUPOIBI, PA3BUTHE MX WHTEIUIEKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUS U (POPMUPOBAHUE HCCIIETOBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM
SIBJICHUSIM;

dhopMUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysIbTaTa U3Y4EHUsI OCHOB CTPOSHUSI MaTepUH U (PyHTaMEHTaIbHBIX 3aKOHOB
buzuky;

dbopMupoBaHuEe yMEHUI OOBSACHATD SIBJICHHS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM U HAYYHBIX JI0KA3aTENIbCTB;

(dbopMupoBaHuE PEICTABIECHUN O PO (PU3UKH IJIS1 PAa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JocTixkeHue 3THX 1efiel oOecrieunBaeTcsl pelieHreM CIEeNYIOIMX 3a/lad B Mpolecce U3ydyeHUsl Kypca (PU3MKU Ha YpOBHE
CpenHero o01ero oopa3oBaHus:

NpUOOPETeHUE CHUCTEMbl 3HAHUU 00 oOmUX (U3HMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPUsIX, BKJIIOYAs MEXaHUKY,
MOJICKYJISIPHYIO (PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHuE YMEHUN MPUMEHSTh TCOPETUUECKUE 3HAHUS JIJ1s1 00 BACHEHUS (DU3NUECKUX SIBJICHUHN B IPUPOJIC U JIJISI TIPUHSATUS
IIPAKTUYECKUX PEIIEHUN B IOBCEAHEBHOM KU3HU;

OCBOCHHE CMOCOOOB PEIICHUS] PA3IMYHBIX 33Jad C SIBHO 3aJaHHOW (M3MUECKOW MOJIEbIo, 3a7ad, MOoJpa3yMeBaroIINX
CaMOCTOSITETILHOE CO3/1aHne (PU3NYECKON MOJIETH, aICKBATHOM yCIIOBHSIM 33]1a4H;

MOHUMaHUEe PU3NIECKUX OCHOB M MIPUHITUTIOB ICUCTBUS TEXHHYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MTPOIIECCOB, MX BIUSHUS
Ha OKPYXKaroLyI0 Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTEILHOTO IJIAHUPOBAHMS W TPOBEACHHS (DU3MYECKUX HKCIEPUMEHTOB, aHAM3a |
WHTEpHIpeTanuy nHpopMaIuu, onpeaeeHus JOCTOBEPHOCTH MOTyYEHHOTO PE3yJIbTaTa;

CO3JJaHHUE YCIOBUM IS PA3BUTUSL YMEHUN MPOEKTHO -UCCIEA0BATENBCKON, TBOPUECKON JAEATEIbHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CpeaHEro odiero oopazoBanus orsoautcs 136 yacos: B 10 kmacce - 68
yacoB (2 Jaca B Hezenmo), B 11 kimacce - 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme no ¢Gu3HNKe NepeueHb Jab0paTOpPHBIX U MPAKTHUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM,
y4uTENb JIeNIaeT BEIOOP MpOBeeHUs Ja00paTOPHBIX pabOT U OMBITOB C YYETOM UHAUBUAYAIbHBIX OCOOEHHOCTEN 00yJaronuxcsl.

JIro6as pabouasi mporpaMma JI0JKHA TMOJTHOCTHIO BKJIFOYATh B CE0sI cO/iepKaHre JaHHOW MporpamMMBbl o (hu3nke.

B otaenbHbIX ciydasx Kypc Gu3mku 0a30BOr0 YpOBHSI MOXET u3ydarhcsi B 00bEMe 204 yaca 3a 1Ba roja oOydenus (3 4 B
Henemo B 10 m 11 knaccax). B atom ciydae yBenuuuBaeTcss HE MeHee yeM 0 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIOJb3yEeTCs



yUUTENEM JJI U3y4EHUs! BOIIPOCOB, TECHO CBSA3AHHBIX C BBIOPAHHBIM MpoduiieM 00y4eHHMs], U yBEIMUYUBaeTCs yueOHas Harpyska,
OTBOAMMAs Ha U3YyUEHUE MEXAaHUKH, MOJIEKYJISIPHON (PU3UKH U 3JIEKTPOJIMHAMUKY, 32 CYET PACILIMPEHUS YKcia 1a00paTopHbIX padoT

HCCIIEA0BATEIBCKOTO XapaKTepa U YPOKOB PEILICHHS KaU€CTBEHHBIX M PACUETHBIX 3a]1a4.
COJAEP)KXAHUE OBYUYEHUSA

10 KVIACC
Pa3znen 1. ®u3nka 1 MeTOABI HAYYHOI 0 O3HAHUSA

®u3uka - Hayka o npupone. Haydnsle METONBI TO3HAHUSA OKPYKAIOWIETO Mupa. Posb dKCIiepuMeHTa U TEOpUHU B MPOLECCE
MO3HAHMS PUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (Qu3MYecKux siBIeHUH U mpoueccoB. Hayunsie rumore3bl. PU3MYECKUE 3aKOHBI M TEOPHH. | paHMIIBI
MIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpMHIUIT COOTBETCTBHSL.

Ponb 1 Mecto (pu3nku B pOpMUPOBAHNN COBPEMEHHON HAYYHOU KapTHUHBI MUPA, B TPAKTUUECKOMN IE€ATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu

AHanorosblie U HUPPOBBIE U3MEPUTENIBbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka Tema 1. Kunemamuka

Mexanunueckoe Br>keHue. OTHOCUTENbHOCTh MEXaHHUUECKOTO JIBH>KeHUs. CucrteMa orcuéra. TpaekTopus.

[lepemelenue, CKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE MaTE€pUaIbHON TOYKH, UX MPOEKIINHU Ha
OCH CUCTEMBI KoOpJnHAT. CI0KEHHE NEPEMEILICHUIN U CI0XKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE NBrKeHue. [ paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
MyTH ¥ IEpEMENIEHUS MaTEPUAIbHOM TOYKH OT BPEMEHHU.

CBoOoHOe maieHne. Y CKopeHrue CBOOOIHOTO TaICHHUSI.

KpuBonuuerinoe asmxeHue. J[BHKEHUE MaTEpUAIbHOW TOYKM IO OKPYXHOCTH C MOCTOSHHOM IO MOIYIIO CKOPOCTHIO.
VYrioBasi CKOpOCTh, JIMHEHHAs ckopocTh. [lepuos u yactora obpaieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHU4ecKHue yCTPOMCTBA U MPAKTUUECKOE MPUMEHEHUE: CIIUIOMETP, JBUKECHUE CHAPSIAOB, LIETHBIC U PEMEHHBIC MEpeIayuu.
Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, WILTIOCTPALIMS KUHEMATUUECKUX XapAKTEPUCTUK JIBUKECHUS.

[IpeoOpazoBanue IBHXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.



[lanenuie Ten B BO3yXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenue 1BHKEHHS Tella, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY H TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOAHOTO MaICHUS.

Hanpasienue ckopoCcTH Mpy JIBUKEHUHU 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomeol

N3ydyeHne HepaBHOMEPHOT O ABUKEHUS C LENbIO ONMPEEICEHUsI MTHOBEHHON CKOPOCTH.

HccnenoBanrue COOTHOUIEHUSI MEXKIY MYTSMU, MPOUIEHHBIMU TEJIOM 3a IMOCJIEI0BAaTEIbHbBIE PABHBIE IPOMEXYTKHA BpPEMEHU
IPU PAaBHOYCKOPEHHOM JIBUKEHUU C HAYAJIbHOM CKOPOCThIO, PaBHOM HYIIO.

N3ydeHue ABM>KEHUS IIApUKa B BI3KOM KUKOCTH.

N3ydeHune NBM>KEHUS Tella, OPOIIEHHOIO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpuanun otHocuTensHOCTH ['anmuies. [lepBoiii 3akoH HeroToHa. MHEpUHabHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepriozunuu cuit. Bropoi 3akon HeroToHa 1151 MatepuanbHoi Touku. Tperuii 3akon HeroToHa
JUISl MaT€pUAIbHBIX TOYEK.

3akoH BceMupHoOro TsroreHus. Cuina tsbxectu. [lepBas kocMudeckas ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (mokosi, cKoyibkeHus, kauenus). Cuna tpeHus. Cyxoe Tpenue. Cuiia TpEHHS! CKOJbXEHUS U CUja
Tpenus nokos. Koaddurment tpennst. Cuia COnpoTUBIICHUS NMPU JBUKEHUU TeJa B )KUJIKOCTU WJTH Ta3e.

[ToctynarenbHOE U BpallaTEIbHOE JBUKEHNUE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. [liedo cuitbl. Y cimoBust paBHOBECHS TBEPOTrO TENA.

TexHu4ecKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: MO ITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu

SIBrienne nHEpLUUN.

CpaBHEHHE MacC B3aUMOJIEUCTBYIOIIUX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxxenue cui.



3aBUCUMOCTb CHJIBI YIIPYTOCTH OT A€(OpPMALIHH.

HesecomocTts. Bec Tena nmpu yCKOpEeHHOM MOIBEME U NAJCHUM.

CpaBHeHUE CUJI TPEHUSA MTOKOS, KAUE€HUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul

N3ydeHue aBM>KeHUS OpycKa MO HAKIOHHOM TMJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIUX B MIPYXUHE U PE3MHOBOM 00pasiie, OT UX aedopmaliuu.

HccnenoBanue ycloBHi paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

HNmnynsc MaTepuanbHOM TOUYKH (Tea), CHCTEMbl MaTEPUANIbHBIX ToUeK. VIMIyIbC CHIIBI U N3MEHEHHE UMITYJIbCA TENa. 3aKOH
COXpaHEHHS UMITYJIbca. PeakTUBHOE IBH)KEHHUE.

Pabora cuiibl. MOIIHOCTD CUJIBL.

Kunernueckas sHeprust MaTrepuaabHOU TOUKH. Teopema 00 N3MEHEHNH KMHETUYECKON YHEPTHH.

[TorenumanbHas sHeprus. [loreHuuanbHas 3Heprust ynpyro AaedopMHpOBaHHON NpyxkuHbL. lloTeHUManbHas sHeprus Tena
BOJIM3U TOBEPXHOCTH 3EMJIN.

[ToreHumanbHbIe U HETIOTEHIMANIbHBIE CHIIbI. CBsI3b paOOThl HEMOTEHLIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW dHEPrUH
CUCTEMBI T€JI. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUSI.

TexHnuyeckne ycTpoMCTBa U MPAKTHYECKOE TPUMEHEHUE: BOAOMET, KONEP, NPYKUHHBIN MTUCTOJIET, ABUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE BUKEHHE.

[lepexon mOTEHIIMAILHOM SHEPTUN B KHHETUYECKYIO U 00paTHO.
Vuenuueckuii sxkcnepumenm, rabopamopuvie pabomul

N3yueHune abCoIIOTHO HEYIIPYToro yaapa ¢ MOMOLIBIO JBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBA3U pabOTHI CHIIbI C ©3MEHEHHEM MEXaHUYECKOW IHEPTUU Tella Ha MPUMEPE PACTSHKEHUS! pE3MHOBOIO JKI'yTa.

Pasznes 3. Mouieky/sipHasi pu3uka 1 TepMoauHaMuKka Tema 1. Ocrnogvl MoneKyaapHo-
KUHemuuecKoi meopuu



OCHOBHBIC TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHM M WX OINbITHOE 0OOCHOBaHHE. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep IBHKEHHUS M B3aUMOJEHCTBUSA YacCTUL BellecTBa. MOJenu CTpOeHUs Ta30B, KUAKOCTEH W TBEPABIX TEN U
0o0BsICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHX Mojenei. Macca u pasmepsl mojekyn. KommuectBo BemiectBa. IlocTrosiHHas
ABorajpo.

TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopnens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETUYECKOW TEOPHHM HACATLHOTO Ta3a. AOComoTHas
TeMIeparypa Kak Mepa CpeAHEH KMHETHYECKOW SHEPrHM TEIUIOBOrO ABMKEHUA 4acTtull rasa. lllkana temneparyp KenbBuna.
l'azoBble 3akoHBI. YpaBHeHue MenneneeBa-Knamneiipona. 3akoH [lanpToHa. M3ompoueccsl B MACAIBHOM Tra3e C MOCTOSHHBIM
KOJIMUECTBOM BenlecTBa. ['paduueckoe npeacTaBieHne U30mpoIeccoB: n30TepMa, u30Xopa, u3odapa.

TexHuueckne ycTporuCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OaApOMETD.

Jlemoncmpayuu

OnbITHI, JOKA3BIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (poTorpadum MOJICKYNT OPraHUIECKUX COCTUHECHHM.

OnbiThl 10 TUPPY3UHN KUAKOCTEN U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IlITepHa.

OnbITHI, TOKA3bIBAOIINAE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOTO B3aUMOIEUCTBHS. MOJIeIb, MILTIOCTPUPYIOLIAS] TPUPOLY

JIaBJICHUS Ta3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHHWE COCTOSIHUSA HJICATIBHOIO Tra3a, W30MPOLECChl. Yuenuueckuiui sKkcnepumenm,
JabopamopHusie pabomeol

Onpenenenne mMacchl BO3/yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEPEHHM 00bEMa KOMHAThI, JAABJICHUS U TEMIIEpaTyphl
BO3/yXa B HEU.

HccnenoBanne 3aBUCMMOCTH MEKly TapaMeTpamMu COCTOSTHUSL pa3pesKeHHOr O ras3a.

Tema 2. Ocnoevt mepmoouHamuku

TepmonuHamuyeckas cucreMa. BHyTpeHHssI HEprusi TEPMOJIMHAMUYECKONU CUCTEMBI M ClIOCOOBI €€ n3MeHeHus. KonnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHsIsl 2HEprysi OAHOATOMHOTO UJI€AJIbHOTO Ta3a. Buibl Terionepenayu: TemaIonpoOBOHOCTb, KOHBEKIIHS,
M3JIydeHue. Y IeIbHas TEINOEMKOCTh BelecTBa. KonnuecTBo TEMIOTHI TP TEIIONEpeIaye.

[TonssiTue 00 aamabatHOM mporecce. llepBbiii 3akoH TepMoauHaMUKU. [IpruMeHeHre MepBOro 3akoHa TEPMOJAMHAMUKHU K
u3onpoueccaM. ['papuueckas narepnperanus padoThI rasa.



BTtopoii 3akon TepmoauHamMuk. HeoOpaTuMOCTh Mpo1ecCcoB B MPUPOJIE.

TenoBeie MamuHbl. [IpUHIMOB JEUCTBUS TEIUIOBBIX MamiuH. IIpeoOpa3zoBaHusi »HEpPruM B TEIUJIOBBIX MalllMHAX.
Koaddumment noneznoro nevictsus ternoBod Mamubbl. [ukn KapHo u ero koapguuueHT nonesnoro AecTBus. DKOIOrMUYECKUE
MpOo0JIEMbI TEMIOIHEPTETUKHU.

TexHU4ecKue YCTpPOMCTBa W MPAKTUYECKOE MPUMEHEHHE: JBUTaTelh BHYTPEHHETO CropaHus, OBITOBOM XOJOJIWUJILHUK,
KOHTUILIMOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW SHEPruM Tella MPH COBEPIIEHWH pabOThl: BbUIET MPOOKK M3 OYTBUIKM MOJ ACHCTBHUEM CHKATOTO
BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TPYOKe MyTEM TpeHUs (BUACOAEMOHCTpAIH).

W3MeHeHne BHYTpEeHHEH YHEPruu (TeMIIEpaTyphbl) TeNa MpH Terioneperaye.

OnpIT 0 aabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3AYUIHBIM OTHUBOM). Mozeny napoBoi TypOUHbBI, JBUTATEIS
BHYTPEHHET'O CrOPaHUsl, PEAKTUBHOTO JBUTATEIIS.

Vuenuueckuii sxcnepumenm, iabopamoptsie pabomul VI3MepeHue yaeabHON TeIoEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuiecmea. Pazogvie nepexoonl

[lapooOpa3oBanue u koHjeHcanusa. Mcnmapenwe u kumneHue. AOCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTH BO3aYyXa.
Haceimennsiit nap. Y nenpHas TeruioTa napooOpa3oBaHusi. 3aBUCUMOCTh TeMITEpaTyphbl KUTICHUS OT J1aBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbIe Tella. AHU30TPOIHUS CBOWCTB KpUCTAILIOB. JKukue kpuctamisl. COBpeMEHHbBIC
Marepuaibl. [lnaBnenue u kpucramumzanus. Y AeibHas Teriora miasiaeHus. Cyonumanus.

YpaBHEHHE TEIJIOBOro OanaHca.

TexHU4eCcKHe yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U MICUXPOMETP, KATOPUMETP, TEXHOJOTHU MOTYYEHUS
COBPEMEHHBIX MAaTE€PUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUH.

CnocoOb1 n3MepeHust BIaXKHOCTH.

Hab6mtonenre HarpeBaHus U MJIaBJICHUS] KPUCTAJUIMYECKOTO BellecTBa. J[eMOHCTpaliusi KpucTasioB.

Yyenuueckuii sxcnepumenm, rabopamopnvie pabomul I3MepeHne OTHOCUTEIHHOM BIAYKHOCTH

BO3/IyXa.



Paszpnea 4. duekrpoaunamuka Tema 1. dnekmpocmamuka

OnexTpuzauus Tell. OJIEKTpUYECKHd 3apsia. [IBa Buaa dneKTpuyeckux 3apsanoB. [IpOBOIHMKM, AMAIIEKTPUKH U
MOJIyIIPOBOJHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUIECKOTrO 3apsifa.

B3anmoperictBue 3apsanoB. 3akoH KynoHa. TodedHBIM JJIEKTPUYECKHM 3apsal. OJeKTpuueckoe mnose. Hanpsk€HHOCTH
ANEKTpUUYECKOro moJs. [IpuHuun cyneprno3uium 3JIeKTpUuYecKux nojeil. JInHUuM HanpsyKEHHOCTH 3JIEKTPUUECKOrO MOJIS.

Pabora cun osnekrpocratuueckoro mnoss. [lorenuman. PasHocte mnoreHnuanoB. I[IpoBOIHMKM W AMDJIEKTPUKH B
AJIEKTPOCTATUYECKOM IToJIe. J{ManekTpudeckas IpOHUIIAEMOCTb.

OnextpoéMkocTb. KonneHcarop. DIeKTpOoEMKOCTb IJIOCKOI0 KOHJEHCATOpa. DHEPrusl 3apsHKEHHOI0 KOHIEHCaTopa.

TexHuueckrue yCTporuCTBa U MPAKTUUECKOE TPUMEHEHHUE: AJIEKTPOCKOII,
AJICKTPOMETP, AJIEKTPOCTATHYECKASI 3alllUTa, 3a3€MJICHUE AJICKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN armapar, CTpyHHbII
MIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO U MPUHIIUII AEUCTBUS JIEKTPOMETPA.
BzaumonencTBre HadJIEKTPU30BAHHBIX TEJL.
DJIEKTpUUYECKOE TTOJIE 3apsSIKEHHBIX TEJl.
[IpOBOAHUKH B JIEKTPOCTATUYECKOM TIOJIE.
DJIeKTpOCTATUUECKAS 3aIUTA.
JIM3IEKTPUKHU B 3JIEKTPOCTATHYECKOM MOJIE.
3aBUCUMOCTb JIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOPA OT IJIOIIAAH TIJIACTUH, PACCTOSTHUS MEXY HUMU U JUIJICKTPUUECKON
MIPOHUIIAEMOCTH.
DHeprus 3apsHKEHHOr0 KOHIEHcaTopa.
Yuenuuecxuii sxcnepumenm, rabopamopHule pabomol
N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. ITocmoannwvii nekmpuyeckuii mox. Toku ¢ paznuunsvix cpeoax
DNEKTPUYECKUI TOK. Y CIIOBHUS CYIIECTBOBAHMS JIEKTpUYecKOoro Toka. Mcrounuku toka. Cuna Toka. [IocTOSHHBIN TOK.
Hanpsbxenne. 3akon OMa U1 y9acTKa LETH.
DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEJIBHOE COIPOTUBIICEHHE BemiecTBa. llocimenoBarensHoe, mapajulelIbHOE, CMENIaHHOE
COEIMHEHHNE ITPOBOITHUKOB.



Pabota snextpuyeckoro Toka. 3akoH [[xoymnsa-Jlenna. MoOnHOCTh 3J€KTPUYECKOro
TOKa.

DNeKTpOJABIKYINNAs CUJla W BHYTPEHHEE COMPOTHUBJIICHHE HUCTOYHHMKA TOKa. 3akoH OMa s MOJHOW (3aMKHYTOM)
ANEKTpUYECKOU enu. KopoTkoe 3aMbIKaHue.

ONeKTpOHHAass NPOBOAMMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb CONPOTHBIIEHUS METAUVIOB OT TEMIIEpaTyphbl.
CBepXnpoBOAUMOCTb.

OnekTpuueckuil TOk B Bakyyme. CBOMCTBA 371€KTPOHHBIX My4YKoB. [lomynpoBogHuku. CoOCTBEHHAs U MpUMECHast
IPOBOAMMOCTD MONYIPOBOIHUKOB. CBoMcTBa P-N-niepexoa. [lonynpoBogHMKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B PACTBOPAX M paciljiaBax 3JIEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAS TUCCOUMALUA. DIIEKTPOIIN3.

DJNeKTpUUECKU TOK B Tazax. CaMOCTOSATENbHBIA U HECAMOCTOATENbHBIN pa3psia. MomnHus. [lnasma.

TexHnueckne yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: aMIIEPMETpP, BOJIBTMETP, pPEOCTaT, HCTOYHHUKU TOKa,
AJIEKTPOHATrPEBATEIbHBIEC MPUOOPHI, AIEKTPOOCBETUTENIBHBIE TPUOOPHI, TEPMOMETP COMTPOTUBIICHHS, BAKYYMHBIH MO, TEPMUCTOPBI
U (OTOPE3UCTOPHI, TOTYIIPOBOAHUKOBBIN THO]I, TajJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAITPSIAKEHUS.

3aBUCHUMOCTb COMPOTUBIICHHS UTUHIPUYECKUX MPOBOJIHUKOB OT JJIMHBI, ILIOMIA/IA MOMEPEYHOT0 CEYEHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe u3MepeHue 3MeKTPOABIKYIIEH cuibl. KopoTkoe 3aMblKaHUE TallbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO
COIPOTHUBIICHHSI.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yyenuueckuii sxcnepumenm, rabopamopuvle pabomul 3ydeHre CMEIIaHHOTO COSTUHEHUS

PE3UCTOPOB.

N3MepeHne 31eKTPpOABUKYILEH CUITbI HICTOYHUKA TOKA U €10 BHYTPEHHETO COMPOTUBIICHUS.

Habmroienne amekTpoimsa.

MeknpeaMeTHsie CBA3H



N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kj1acce OCyIIECTBISAETCS ¢ y4ETOM COACPIKATEITBLHBIX MEKIIPEIMETHBIX CBS3EH
C KypcaMH MaTeMaTHKu, OMOJIOTUU, XUMUH, reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimus, CBA3aHHBIE C U3yYEHHMEM METOJIOB HAyYHOTO NMO3HAHMS: SBJIEHUE, HAyYHBIA (akT, TUIOTE3a,
(u3nyeckas BeJIMYMHA, 3aKOH, TEOPHsl, HAOIIOIEHNE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHMH, JUHEHas (QyHKUWA, napabojya, rumepdorna, uX rpa@uKkd U CBOWCTBA,
TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U UX
ITPOEKIIMU HA OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB.

Buonocus: MexaHWYeCKOe JBHKEHUE B XUBOH mpupone, Iuddysus, ocMoC, TEIIOOOMEH >KUBBIX OPraHU3MOB (BHUbI
TEIJIONEPENAAYH, TEMIOBOE PABHOBECHUE), IJIEKTPUUECKUE SIBJICHUS B )KUBOW MIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJIIPHAsl Macca, TEIIOBbIE
CBOWCTBA TBEPBIX TEJ, )KUJIKOCTEHN U ra3oB, dJEKTPUUECKHE CBONCTBA METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAINS, TajbBaHUKA.
l'eocpaghus: BIaXXHOCTH BO3/lyXa, BETPHI, OapOMETp, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHHE [BUKEHUUA C HCHOJB30BAHUEM MEXAaHU3MOB, YUYET TPEHUS B TEXHHUKE, MNOJIIUIHUKH,
UCIOJIb30BaHKUE 3aKOHA COXPAHEHUS UMITYJIbCca B TEXHUKE (paKeTa, BOAOMET U APYTHe), IBUraTellb BHYTPEHHETO CTOPaHUs, TapoBast
TypOMHA, OBITOBOM XOJOAWIbHUK, KOHIUIIMOHEP, TEXHOJOTMHM T[IOJYYEHUS COBPEMEHHBIX MaTepuanoB, B TOM YHUCIE
HaHOMAaTEpUaIOB, 1 HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN NPUHTED,
AJIEKTPOHArpeBATEIbHbIE TPUOOPHI, FJIEKTPOOCBETUTEIbHBIE TIPHUOOPHI, FAJIbBAHUKA.

11 KJIACC
Paznen 4. JinekrponnHaMuKa
Tema 3. Maznummnoe noe. IneKmpomMazHUmMHAA UHOYKYUA

[TocTrosiHHBIE MAarHUTHL. B3auMo1€MICTBHE MOCTOSHHBIX MAarHUTOB. MarnutHoe nose. Bektop maruutHoM naaykuu. [IpuHnyn
CYNEpHO3UIIMM MAarHWTHBIX Tojie. JIMHMKM MarHuTHOM MHAYKUMH. KapThHa JMHUNA MarHUTHOM WHIAYKIMHU TOJISI MOCTOSHHBIX
MarHuTOB.

MarauTHoe noJie MPOBOJHKMKA ¢ TOKOM. KapTuHa NMHUN MHAYKIWU MAarHUTHOTO MOJS JJIMHHOTO MPSAMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT DpcTeaa. BanmoaelicTBrue MpoBOIHUKOB C TOKOM.



®denepansnas pabouas nporpamma | Pusmka. 10-11 knaccsl (6asoBwiit yposens) Cuiia AMmepa, €€ MOJyJb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Monynp U HampaBieHUe. J[BIDKEHHE 3apsDKEHHOM 4acTHIBl B OHOPOJHOM MAarHUTHOM noje. PaGora cuibl
JlopeHnna.

SBneHue 3JIEKTPOMAarHUTHOW HHAYKIUU. [IOTOK BEKTOpa MAarHUTHOW WHAYKIMU. ODJNEKTPOJBHXKYIIAs CHIA WHAYKIUU. 3aKOH
DJIEKTPOMArHuTHOM nHaykunu dapanes.

BuxpeBoe 35IeKTpHUY€ecKoe MMoje. DIEKTPOIABHKYIAS CHUJla MHIYKLIUHA B TPOBOJHUKE, IBHXKYILIEMCS ITOCTYNATEIbHO B OJHOPOAHOM
MAarHUTHOM II0JI€.

IIpasuio Jlenna.

NHayKTUBHOCTB. SIBlIEHNE CAMOMHAYKIIMU. DJIEKTPOABUKYILAS CHUIIa CAMOMHAYKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckne yCTporcTBa U MPAKTUYECKOE TPUMEHEHHUE: TOCTOSTHHBIE MAIrHUTBHI, AJIEKTPOMArHUThI, dJIEKTPOABUTATENb, YCKOPUTEIIH
AJIEMEHTAPHBIX YaCTHULl, THAYKIIMOHHAS [1€Yb.
Jlemoncmpayuu

OmnebIT Dpcrena.

OTKIIOHEHME JIEKTPOHHOIO ITy4Ka MarHUTHBIM IIOJIEM.

JInHMK MHAYKIIUYA MarHATHOT'O ITOJIS.

B3anmonencTBue ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3NEeKTPOMAarHuTHON WHAYKIIVH.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBHIKYIIEN CHIIbI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O IOTOKA.

SIBrieHNE CaMOMHYKIINH.
Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul 3ydeHre MarHuTHOTO MO KATYIIKH C TOKOM.

NccnenoBanne nelcTBUS MOCTOSHHOIO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW MHIYKIIWH.



®enepanpHas padodas mporpamma | Gusuka. 10-11 knaccel (6a30BbIi yPOBEHB)

Pa3znen 5. KoneOGannst u BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbLE KON€OAHUA

KonebarenpHas cuctema. CBoOOmHBIE MeXaHWYeckue Kosebanus. I apmonndeckue xonebanus. [lepuos, yactora, aMIuMtyaa u
daza konebanuii. [IpyxuHHBIA MasTHUK. MaTeMaTHYECKUN MasTHUK. Y paBHEHUE TrapMOHHUYECKUX Kojebanwuii. [IpeBpamienue sHepruu
MPY TAPMOHUYECKUX KOJICOAHMSIX.

Kone6arenbubiii kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIY
MEXaHUYECKUMHU U DJICKTPOMArHUTHBIMU KosieOanusamu. @opmyna TomcoHa. 3aK0OH COXpaHEHUsI SHEPTUU B UICATLHOM KOJIeOaTeIbHOM
KOHTYpE.
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[IpencraBneHne o 3aryxalooluX KojeOaHUAX. BbIHyXIeHHble MexaHHMueckue KoseOaHus. Pezonanc. BbIHyXneHHbIE
AIEKTPOMArHUTHbIE KOJIEOAHMUS.

[lepemennblii TOK. CHHYCOUTAIBHBIA EPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUINTYJHOE U JIEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSDKCHUS.

Tpancdopmarop. IIpomsBoncTBo, mepegaya W MNOTPEOJICHUE HIEKTPUUECKOW HHEPruu. DKOJIOTMYECKHME PUCKH TPHU
IIPOU3BOJICTBE AJIEKTPOIHEPTUH. KynbTypa HCIIOJIb30BaHUS IEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnueckne ycTpoicTBa M MPAKTUUECKOE NPUMEHEHUE: IIEKTPUUECKUI 3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, JIMHUU
aJeKTponepenay.
Jlemoncmpayuu

HccnenoBanne napameTpoB KoJeOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MATEMAaTUUECKUN MAsSTHHK).

Habmronenue 3aTyxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJICOAHMIA.

Hab6mronenue pesonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHHUS.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHH) [T 3JIEKTPOMArHUTHBIX KOJIeOaHMil.

Pe3onaHc npu mociie10BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U KOHJEHCATOPA.

Mopenb THHUYU DIEKTPONEPEIayn.
Vuenuueckuui sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH IEPHOJIa MaAJIbIX KOJleOaHH rpy3a Ha HUTH OT JAJIMHBI HUTH M MacChl Ipy3a.

HccnenoBanue NepeMEHHOr0 TOKa B LIENHU U3 ITOCJIE0BATEIbHO COCAMHEHHBIX KOHIEHCATOPA, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMPOMAZHUMHbLE 6OIHbL

Mexanuueckue BOJIHBL, ycioBus pacnpoctpanenus. [lepuoa. CxopocTs pacnpocTpaneHus U JiMHa BoiHbI. [lonepeunsie u
HpoI0JbHBIE BOJHBL. MHTephepennns n nudpaxius MEXaHHYeCKIX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DJEKTPOMarHuTHbIE BOJHBI. Y CIIOBUSI M3IYYEHHs 3JIEKTPOMArHUTHBIX BOJIH. B3anmuast opuenrtanus Bekropos E, B, V B
ANEKTPOMAarHUTHOM BosiHe. CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, NPEIOMIICHHE, MOJIsIpU3anus, AUQPpakius,
unTepdepennns. CKOpoCTh AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHHIX BOJIH. [IprMeHeHne 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI paAMOCBA3U U TeNeBUAeHUS. Pannonokamnus.
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DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEBI.

TexHuueckne yCTpOrUCTBA U IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPA3BYKOBAsl JUArHOCTUKA B TEXHUKE W MEJIUIIMHE, pajap, paluonpuéMHUK, TEIEBU30p, aHTEHHA, TeledoH,
CBY-nieus.
Jlemoncmpayuu

OO0pa3oBaHue 1 pacIPOCTPaHEHUE TTOTIEPEYHBIX U TTPOOJILHBIX BOJIH.

Konebmromeecs: Teno Kak HCTOYHHK 3BYKa.

HaGmronenre oTpakeHus v MPETOMIICHUS MEXaHUIECKUX BOJTH.

Ha6mronenne naTepdepeniinu u qudpakiny MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGmronenne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTY/IOW W YaCTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MMPETOMIICHUE, MOSIpU3aIis, TUGPaKIys, HHTePPEpeHITHS.

Tema 3. Onmuka

I eomeTpuueckas onruka. [IpsmoiMHENHOE pacIpOCTpaHEHHE CBETa B OMHOPOAHOM cpene. JIydu cBera. ToueyHbI UCTOUYHUK
CBETa.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300pakeHUil B INIOCKOM 3€pKaje.

[Ipenominenne cBera. 3akOHBI TPETOMIJICHHS CBeTa. AOCONIOTHBIM TOKaszarenb mpenomieHusa. [logHoe BHyTpeHHee
oTrpaxxeHue. lIpenenbHbIl yroa noJHOro BHYTPEHHETO OTPaKEHU.

Jucnepcus ceeta. CioxHBIN cocTaB 6enoro ceta. [[Ber.

CobOwuparomue u paccewBaromue JUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSHHE W ONTHYECKas CHJIa TOHKOW JIMH3BI.
[TocTpoenue n300paxeHut B COOMPAIOIINX U paCCEUBAOIINX JTHH3aX. DopMysia TOHKOH JIMH3BL. Y BETUYCHHE, TaBAEMOE JTINH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON OITHKH.

BonroBas ontuka. MHTepdepenius ceeta. KorepeHTHbIC MCTOYHHUKH. Y CJIOBHS HAOIIOCHHUS MAaKCUMyMOB 1 MUHUMYMOB
B MHTEPHEPEHITMOHHON KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. [dudpaxkuuonHas pemérka. YcaoBue HAOMIOACHUS TJIABHBIX MAKCHMYMOB TMpU MaJCHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tomapuzanus csera.

TexHu4eckue yCTpouCTBa U MPaKTUYECKOE MPUMEHEHUE: OUKH, JIyTa, (hoToanmnapar, NpOEeKIIMOHHBIN anmnapar, MUKPOCKOIL,
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TEJIECKOII, BOJIOKOHHAsI ONTHUKA, TU(PPAKIIUOHHAS peIIETKA, TOJISAPOUI.
Jemoncmpayuu
[IpsiMonMHEHHOE pacpoCTpaHEHHUE, OTPAKEHHUE U IIpesioMiieHre cBeTa. ONTHYECKUEe TPUOOPHI.
[TonHoe BHyTpeHHEE OTpaxeHue. Mojiesb CBETOBO/IA.
HccnegoBanue cBOMCTB M300paKeHUN B JIMH3AX.
Mogenu MUKpPOCKOIa, TEJIECKOIA.
Hab6monenne natepdepeHiinm creTa.
Hab6monenue nudpakium cBera.
Hab6mronenue nucnepcuu ceera.
[TonydeHue criekTpa ¢ MTOMOMIBIO TPU3MBI.
[TonydyeHue criekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKY.
Hab6roienue nossipusaiyy cBeTa.
Vuenuueckuii sxcnepumenm, nabopamopuule pabomol I3aMepeHune 1moka3aTess MPeTOMICHHS CTEKIIa.
HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI crIeNMAIBLHOI TEOPUM OTHOCUTEIBHOCTH

['paHuIbl MPUMEHUMOCTH KJIaCCUYECKOM MexaHUKH. [locTyaTel crieruaibHOM TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh
MOMYJISi CKOPOCTH CBETa B BaKyyMe, IPUHITUTT OTHOCUTEIHbHOCTH DUHIITEIHA.

OTHOCUTEIBLHOCTH OJTHOBPEMEHHOCTHU. 3aMe/IJIEHNE BPEMEHHU U COKPAIICHUE JJIMHBI.

DOHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHUIIbI.

CBsi3b Macchl C SHEPrUEl U UMITYJILCOM PEISTUBUCTCKONW YACTUIbI. DHEPTUs MOKOS.

Paznen 7. KBanToBasi puzuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lranka cBsi3u 3HEprUM (POTOHA C €T0 YACTOTON. DHEPTHS M IMITYJILC (OTOHA.

OtkpeiTe u uccnenoBanue goroddpdexra. Onbitel A.I'. Cronerosa. 3akonsl Gpororddexra. YpaBHeHne DWHIITEHHA 115
dorordpdekra. «KpacHasa rpanuna» goroaddekra.

Hasnenue ceeta. OnbiTel [1.H. JIeGenena.

XUMHUYECKOE JIEVCTBUE CBETA.
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Texnuueckue YCTpOﬁCTBa H ITPAKTUYICCKOC IIPUMCHCHHC! q)OTOBHGMGHT,
(doTronaTuuk, coaHeuHast 0arapesi, CBETOIUO.

Jemoncmpayuu
dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.
HccnenoBanue 3aK0HOB BHEIIHETO (oTo3hdexTa.
CBeroano.
Conneunas Oartapes.

Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnbiTel Pezepdopaa no paccesauro a-uactunl. [lnanerapuas monens aroma. [loctymnarsr bopa.

N3nydenne u norinoiieHue (pOTOHOB MpHU IMEpexojie aToMa C OJHOTO YPOBHS dHEpruu Ha Apyroil. Buael crnektpoB. CroekTp
ypOBHEN SHEPTrUU aTromMa BOJI0POJa.
BonHoBBIE cBOMCTBA yacTull. BonHsl 1e bpoiinsa. KoprnyckynsipHO-BOJHOBOM Jyanu3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IIyYEHUE.
TexHuuyeckre yCTpPOHCTBa W NPAKTUYECKOE IMPUMEHEHHE: CIEKTPAIbHBIM aHamu3 (CHEKTPOCKOM), ja3ep, KBAHTOBBIN
KOMIIBIOTED.
Jlemoncmpayuu
Mopnens omnbita Pesepdopra.
Omnpenenenue AJIMHBI BOJIHEI J1a3epa.
Habmtoienre TuHeMvaThiX CIEKTPOB U3TyUCHHUS.
Jlazep.
Vuenuueckuu sxcnepumenm, nabopamopnsie pabomur HabmoaeHue TuHENYaToOro CexkTpa.
Tema 3. Amomnoe a0po
DOKCIEpUMEHTBI, JTIOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus siapa. OTKpbiTHE paguoakTuBHOCTH. OmnbiThl Pesepdopna mo
OTIPEICIICHUIO COCTaBa PAMOAKTHUBHOTO n3my4deHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BiusHue paagnoakTHBHOCTH Ha

KUBBIC OPTaHU3MBI.
OTtkpeiTHE TTPOTOHA U HelTpoHa. HykiionHas monens sanpa ['eitzenOepra- MBanenko. 3apsn siapa. MaccoBoe 4ucio siapa.

N3oTommI.
Anbda-pacnaa. IIESKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai. I'amma-usnydeHue. 3aKoH paJMoaKTHBHOTO paciaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuibl. [ledekt macchl sapa.
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SnepHble peakuuu. JleneHue u cUHTE3 SI€p.

Snepnsiit peaktop. Tepmosnepubiii cuHTe3. [Ipo0iaeMbl U EPCHEKTUBHI SACPHONU IHEPreTUKU. DKOJIOTUYECKUE ACTICKThI
AIEPHON DHEPIETUKH.

DneMeHTapHble YacTullbl. OTKPBITUE MIO3UTPOHA.

MeTto1bl HAOJIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHUL.

dyHaameHTanbHble B3auMoaecTBus. EnMHCTBO pru3mueckoil kapTuHbI Mupa. TexXxHnyeckue yCTpOMCTBA U MPAKTUYECKOe
MpUMEHEHHUE: JJO3UMETp, kKamepa BuibcoHa, siepHbIil peakTop, aToMHast 6om0a.
Jlemoncmpayuu

CU€TUHK MOHU3UPYIOLINX YACTHULL.
Vuenuueckuu sxcnepumenm, iabopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (ITO TOTOBBIM (poTOrpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTP OPU3HKH

Otanbl pa3BuTus actpoHomMuu. [IpukiiaqHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE aCTPOHOMMUM.

Bup 38€3qH0r0 HeOa. Co3Be3nus, ipkue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBHKeHHEe. CollHeUHas cCUCTEMA.

Connue. ConneuHnast akTuBHOCTb. VlcTouHuK sHepruu CouHia v 3BE3/1. 3BE3/bl, UX OCHOBHbBIE XapaKTEPUCTUKU. [lnarpamma
«CTEKTPATbHBIN KJIACC - CBETUMOCTBY». 3BE3/IbI TJIABHOM MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTDh «Macca - CBETUMOCTb) ISl 3BE3]T
[JIAaBHOM TOCJeAoBaTeIbHOCTU. BHyTpeHHee cTpoenue 3BE31. COBpeMEHHBIE MPEACTABICHUSI O MPOUCXOXKICHUU U ABOJIOLUU
CouHiia v 3BE€3/1. DTanbl )KU3HU 3BE3I.

Mnieunsrii [1yts - Hamia I anaktuka. [Tonoxkenne u nrxenue Conuua B I anaktuke. Tunbl ranaktuk. Paguoranaktuku u
KBa3apbl. UEpHBIE IBIPBI B IApaxX ralakTHK.

Bcenennasa. Pacmmpenne Bcenennoit. 3akon Xa60ma. Paz6eranue ramaktuk. Teopus bombmioro B3peiBa. PenmkrToBoe
M3IIy4YEHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabarooenust

Hab6mtoieHnst HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUN NJI OMpEIeNICHUs MOJI0KEHUS
HeOECHBIX OOBEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIEC cO3Be3/1usi CEeBEPHOTo MOTYIIAPHS U SPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, maner, Maeunoro IlyTu.
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O0o0uaro1Iee MOBTOPEHUE

Ponb gu3ukn U acTpOHOMUM B 3KOHOMHUYECKOM, TEXHOJOTMYECKOW, COLMATILHOM M 3TUYECKOM cdepax IeaTeIbHOCTH
YEJI0BEKa, poJib U MECTO (PU3UKM M aCTPOHOMHUHU B COBPEMEHHOM HAyYHOM KapTHHE MHUpa, poiib (U3HUYECKOW TEOPHUH B
(opMUpOBaHUU MPEACTABICHUN O PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM PSIIy COBPEMEHHBIX
€CTECTBEHHO -HAYYHBIX MPEICTABICHUN O IPUPOE.

MexknpeaMeTHbie CBSA3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 Kjacce OCYIIECTBISETCS C YYETOM COJEPKATENbHBIX MEXKIPEAMETHBIX
CBsI3ed C KypcaMu MaTeMaTHKH, OWOJIOTUH, XUMUH, Teorpa(uu ¥ TEXHOIOTUH.

Mesicnpeomemnole nonsimusi, CBA3aHHBIE C U3yYECHHEM METOJI0B HAYYHOI'O MO3HAHUS: SIBICHHUE, HAYYHbIN (DaKT, TMIIOTE3a,
¢u3nyeckas BeIMYUHA, 3aKOH, TEOPHsl, HAOIIOICHNE, IKCIIEPUMEHT, MOJICIUPOBAaHUE, MOJICh, H3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMBbI YPaBHEHHWI, TPUTOHOMETPUUYECKHE (PYHKIUMU: CHHYC, KOCUHYC, TAHIE€HC, KOTAHI'€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPBI U UX IMPOEKIMU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOIHBIC
AJEMEHTApHBIX (DYHKIMMI, MPU3HAKU TOA00US TPEYrOJIbHUKOB, ONPeIeIeHUE TUIOMIAAN MIIOCKUX (PUTYp U 00BbEMA TEIL.

buonoeus: snexTpuueckue sIBJICHUS B KUBOU MPUPOE, KoJIeOaTeNbHbIEC JBUKEHUS B AKUBOM MPUPOJIE, ONITHUECKUE SIBJICHUS
B YKMBOU NPUPOJIE, NEUCTBUE PATUALIMN HA KUBBIE OPTaHU3MBI.

Xumus: CTpPOGHHE aTOMOB M MOJEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUS
KPUCTAIMYECKOW PEIIETKY, CIIEKTPAJIbHBINA aHAIIN3.

l'eocpaghus: marHuTHBIE TONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX PYyH, (POTOCHEMKA 3€MHOW IMOBEPXHOCTH, NMpEACKa3aHHE
3EMJIETPSICEHUM.

Texnonocus:  JIMHHUM DIIEKTPOIIEpENAd, FEHEPATOP IEPEMEHHOIO TOKa,

ANIEKTPOJBUTATENb, HHAYKIIMOHHAS I1€4b, pajap, paJluonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub, NpoeKINOHHBIN
anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.

IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA HNPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEIHEI'O
OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpenmera «duszuka» Ha ypoBHE CpenHEero ooOmero obpasoBaHus (0a30BbIl YPOBEHB) TOJIKHO
00eCTeYuTh JOCTHIKEHUE CIETYIONUX TUIYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB.
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JINMYHOCTHBIE PE3YJIBTATDI

JIuyHOCTHBIE pe3ynbTaThl OCBOCHMS Y4eOHOro mnpenmera «Pu3ukay AOMKHBI OTpakaTh TOTOBHOCTh U CHOCOOHOCTh
00y4Jaromuxcs pyKoBOJICTBOBAaThCA CHOPMUPOBAHHON BHYTPEHHEH MO3UIIMEN JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTAIUM,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIUPEHUE
YKA3HEHHOTO OMBITA U OMbITA ACATEIHBHOCTH B MPOLIECCE peATN3ALUN OCHOBHBIX HAIIPABJIECHUN BOCIIUTATEILHON IEATEIbHOCTH, B
TOM YHCJI€ B YACTHU:

1) rpakaIaHCKOro BOCHUTAHUSI:

C(OPMUPOBAHHOCTh TPAXKAAHCKON IMO3UIIMK OOYdYaIOUIerocs Kak aKTHBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOrO
00IIIeCTBa;

NPUHATHE TPATUIIMOHHBIX O0IIEYEIIOBEYECKUX T'YMaHUCTHYECKUX U
JIEMOKPAaTUYECKUX IIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JEATENbHOCTh B MHTEPECAaX IPa)KIaHCKOro OOIIEeCTBAa, YIaCTBOBATh B CAMOYIPABICHUU B
00pazoBaTenbHON OpraHu3allHiy;

yYMEHHE B3aMOACHUCTBOBATh C COIIMATLHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSMH U Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESATETHHOCTH;

2) MATPUOTHYECKOI0 BOCIIMTAHUS
c(OPMHUPOBAHHOCTb POCCUICKOM IpaskITaHCKOM MIEHTUYHOCTH, MATPUOTH3MA; IIEHHOCTHOE OTHOIICHHE K
rOCY/IapCTBEHHBIM CUMBOJIaM, JOCTUKEHUSM POCCUMCKUX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKE;

3) MYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MOBEICHUS; CHIOCOOHOCTh OIIEHUBATh CUTYallUIO U MPUHUMATh
OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B ACSITEIILHOCTH YUEHOTO;
OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3CTeTHYEeCKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYIIEro (PU3NYECKOil HayKe;
5) TpyaoBOro BoCIMTAHUSI:

HMHTEpEC K pa3InuHbIM chepaM mpodeccuoHaIbHOM IeITeIbHOCTH, B TOM YUCJIE CBSI3AaHHBIM ¢ (PM3UKON U TEXHUKOU, yMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOP Oyayliel npodeccru U peain30BbIBaThH COOCTBEHHBIC KU3HEHHBIE TIJIaHbI,



denepanpHas padodas nmporpamma | Dusuka. 10-11 kmaccer (6a30BbIi YPOBEHB )

TOTOBHOCTb M CIIOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BaHUIO B 001ACTH (PU3UKH HA MPOTSHKEHUH BCEH )KU3HU;

6) 3IKOJOruYecKOro BOCIIMTAHUS:
c(OpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHUE TJI00AIBHOI0 XapaKTepa SKOJOTMYECKUX MPOoOIeM;
IJIAHUPOBAHUE U OCYILECTBIIEHUE JCUCTBUM B OKPYXKAIOLIEW CpEll€ HAa OCHOBE 3HAHUA LIEJIIEW YCTOMYHMBOTO Pa3BUTUSA
YEJI0BEYECTBA;
Pacmupenue onbiTa 1eATeIbHOCTH SKOJIOTUUECKON HAMTPaBICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:
c(OpMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH,
OCO3HAHUE LIEHHOCTH HAyYHOW NEATEIbHOCTH, TOTOBHOCTH B MPOIECCE M3YYEHUS (PU3UKH OCYIIECTBIATH MPOEKTHYIO U
HCCIIEI0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eMCTBUS ba3oBble JTornueckue aeicTBusM:

CaMOCTOSITEILHO (POPMYIIMPOBATh U AKTYaIM3UPOBATH MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OoNnpcaciiATh OCIN ACATCIBbHOCTH, 3adaBaTh IIApaMCTPbl U KPUTCPHUH UX NOCTHIKCHHA,; BBIABIEITH 3aKOHOMCPHOCTH U
IPOTUBOPEUHUS B pACCMAaTPUBAEMbIX (PHU3NYECKUX SBICHUSAX;

pa3pabaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTePUAIbHBIX M HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B JACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJILTATOB MLCJIAAM, OHCHUBATH PUCKHU HOCHGI{CTBI/Iﬁ
ACATCIIbHOCTH,

KOOPJAMHUPOBATD U BBHIMOIHITH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYAJIIbHOTO M1 KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBare/ibCcKue AeiCTBUA:

BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIFOYEBBIMU TOHITHUSAMU U METOJIaMU (PH3UIECKOIN HAYKH;

BJIQJICTh HABBIKAMHU YUEOHO-HCCIIEAOBATCIBCKOM WM TIPOCKTHOW JCATEIBHOCTH B 00JACTH (DM3WKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHus 3a7ad (U3MUECKOr0 COJCpKaHMs, TPUMEHCHHUIO Pa3TUIHBIX
METO/IOB ITO3HAHUS,

BJIQJIETh BUJIAMH JIEATEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETaIliu, MpeoOpa30oBaHUI0 U MPUMEHEHUIO B
Pa3IMYHbBIX YIYEOHBIX CUTYAIIUSIX, B TOM YHCIIE TIPU CO3JJaHUU YUE€OHBIX MTPOEKTOB B 001acTH (PU3UKH;
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BBISBIIATh IIPUUYUHHO-CIIEACTBEHHBIE CBSA3U W AKTYyaJIU3UPOBATh 3a7ayy, BBIABUIATb TUIIOTE3Y €€ PELICHUS, HAXOIUTh
apryMeHThI JUIsl I0Ka3aTelbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPHUH PELICHUS;

AHAIM3UPOBATh IOJIYYECHHBIE B XOA€ PpPEIICHHUA 3aJadyd pe3ynabTaTbl, KPUTHUYECKU OLIEHHBATh HX JOCTOBEPHOCTD,
IIPOrHO3UPOBATH U3MEHEHUE B HOBEIX YCJIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YHCIIE TPU U3y4YEeHUU (PU3UKH;

JIlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT, YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B
MPAKTUUECKYIO 00JIaCTh KU3HEACITEIHbHOCTH;

YMCTb UHTCIPHUPOBATE 3HAHUA U3 PA3HbIX ITPCAMCTHBIX 06J'IaCTCf/II; BbIJIBUT'aTbh HOBBIC UACH, IIPpCAjIaraTb

OPHUI'MHAJIBHBIC ITOAXOAbI U PCHICHUA; CTABUTD HpO6H€MBI 1 3aJla4i, OOIIYCKAIOIMMNE aIbTCPHATUBHLIC PCIIICHMA.

Pabora ¢ undopmanmei:

BJIaJIETh HaBBIKAMH TMOJIydeHUsI HHPOPMAIIUN (PU3UIECKOTO COACPKAaHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYILIECTBIISTH MMOUCK, aHAJIU3, CUCTEMATHU3AINI0 U HHTEPIPETAINIO HHGOPMAINH Pa3IMYHbIX BUAOB U (HOPM IPEICTABICHUS;

OLIEHMBATh JIOCTOBEPHOCTh MH(OpMAIUY;

UCIIOJIb30BaTh CPEACTBa HWH(MPOPMALMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJIOTMA B pEHIEHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 337a4 C COONIOACHUEM TPEOOBAHUW 3PrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TPABOBBIX U ATUUECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€301MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COACPMaHUA B Pa3IUYHBIX (opmaTax ¢ yd€TOM Ha3Hau€HHUs MHGOPMALHUHU U LIEJIEBOM
ayJIMTOpUH, BEIOMpPAs ONTUMAIbHYIO (POPMY MPEICTABICHUS U BU3yaJIM3al[1U.

KoMmmyHHKaTHBHbBIE YHUBEPCAJIbHbIC Y4YeOHBIE HeiiCTBUS:

OCYILECTBIISITh OOIIEHUE HAa YpOKax (PU3UKU U BO BHE-YPOUHOM AEATENLHOCTH; PACIIO3HABATh MPEANIOCHUIKN KOH(PIUKTHBIX
CUTYallMil U cMsr4aTh KOH(IMKTHL, pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUSI C UCIOIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIB30BATh MPEUMYIIIECTBA KOMaHTHOW U UHAUBHUIyaJIbHOU PaOOThI; BBIOUPATh TEMATUKY U METOJIBI
COBMECTHBIX JACHCTBUH C YUETOM OOIIMX MHTEPECOB, U BOZMOMXHOCTEHN Ka)XJA0ro YieHa KOJJIEKTUBA;

IIPUHAMATh LEJIA COBMECTHOM JEATENBHOCTH, OPraHMW30BBIBATH M KOOPAWMHUPOBATH NEUCTBUSA IO €€ JOCTHUKEHHIO:
COCTaBIIATH IUIAH ACHCTBUH, paclpeesiATh POJU ¢ YYETOM MHEHUM YYaCTHUKOB, 0OCYXIaTh PE3YJIbTAThl COBMECTHOU PabOThI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaXK/I0r0 YYaCTHUKA KOMaH/Ibl B OOIIUI pe3yibTaT Mo pa3padOTaHHBIM KPUTEPUSIM;
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npcajaratb HOBBIC IIPOCKTHI, OICHUBATL UACH C ITIO3NITUHU HOBU3HLI, OPUTUHAJIIBHOCTH, HpaKTHHGCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATD ITO3UTUBHOC CTPATCIHNYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYyallUAX, IIPOABJIATE TBOPUCCTBO U B006pa)K€HI/IC,
OBITH HWHHUIIMATUBHBIM.

PeryisiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe eCcTBUSI CaMoopraHu3amusi:

CaMOCTOSITEIILHO OCYIIECTBIIATH TIO3HABATEIBHYIO JEATEILHOCTh B 00JIACTH (PU3UKU M aCTPOHOMMH, BBISBIISTH MPOOJIEMBEI,
CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3314 H;

CaMOCTOSITEJILHO COCTABJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX 3a71a4, IJIaH BHIMOJHEHUS TPAKTUYECKON paboThI
C YYETOM MMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEW U MPENOUTEHUI; 1aBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacHIMpsATh paMKH y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANIOUTEHUM; JIeJIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh
ero, OpaTh Ha ceOs1 OTBETCTBEHHOCTH 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh ()OPMHPOBAHUIO W TPOSIBICHHUIO OJPYAWIMH B 001acTH (HU3UKH, TTOCTOSHHO TIOBBIIATH CBOM
o0pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAIBHBII NHTEJLJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM;
BJIQJIETh HABBIKAMU MO3HABATEIbHOM pe(yIeKCUN KaK OCO3HAHUS COBEPILIAEMbIX JTEHCTBUNA U MBICIUTENbHBIX MTPOLIECCOB, UX
pe3yIabTaTOB U OCHOBAHU;
MCIOJIb30BaTh MPUEMBI PeIIEKCUU IJI1 OLEHKHU CUTYallH, BBIOOPA BEPHOT'O PEILICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHH)KEHUIO; IPUHUMATh MOTUBBI U apryMEHThI
JPYTUX NPU aHAJIU3€ PE3yJIbTaTOB AEATENbHOCTH; IPUHUMATh ce€0s1, IOHUMAasi CBOU HEJAOCTATKH U IOCTOMHCTBA;
IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MIPU aHAIU3€ PE3YIbTATOB ACSITEIbHOCTH; IPU3HABATh CBOE IIPABO U I PaBO
JPYTUX HA OIINOKH.
B mponecce AOCTMXEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrpaMMbl MO (DU3UKE ISl YPOBHSA CPEJHEro OOIIEro
o0pa3oBaHus y 00y4YarOIIUXCs COBEPIICHCTBYETCS AYMOIIMOHANIBHBIN MHTEUIEKT, MTPEANoNIaraomui
c(hOopMUPOBAHHOCTb:
CaMOCO3HaHMSI, BKIIOYAIOLIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLMOHAIILHOE COCTOSTHUE, BUAETh HAIPABIICHUS Pa3BUTHS
COOCTBEHHOM 3MOILIMOHAIILHOUN cepbl, ObITh YBEPEHHBIM B ce0€;
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CaMOpETYJIMPOBAHUSA, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IMPUHUMATh OTBETCTBEHHOCTh 3@ CBOE IIOBEICHHUE,
CIIOCOOHOCTH aJJallTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHUBAIIMY, BKIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIEIU U YCIIEXY, ONTUMU3M, MHUIIUATUBHOCTh, YMEHUE
JIEICTBOBATh, MCXO/ISI M3 CBOUX BO3MOYKHOCTEH;

AMIIATUH, BKJIFOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €r0 MPU OCYIIIECTBICHUU
0O0I1IeHHs], CHOCOOHOCTh K COUYBCTBUIO M CONEPEKHUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKIIOUAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMHU JIFOJIbMU, 3a00TUTHCS, TIPOSIBIIATH
MHTEPEC U pa3pemiaTs KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kjiacce nmpeaMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
00y4JaromMXCcs YMEHUM:

JIEMOHCTPUPOBATH Ha MIPUMEPaX PoJib U MeCTO (M3UKHU B GOPMUPOBAHUU COBPEMEHHON HAYYHOI KapTUHBI MUPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B TPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIIBl MPUMEHEHMS HM3YYCHHBIX (PU3MUECKUX MOJENei: MaTephalibHasi TO4YKa, MHEpLUATIbHAS CHCTEMa
oTcu€ra, aOCOJIOTHO TBEPAOE TEJNO, WUJACAIBHBIA Ta3, MOJEIM CTPOCHUSI Ta30B, MKUJIKOCTEM U TBEPIBIX TEJN, TOYCUHBIM
AJICKTPUYECKUH 3apsi/l IPU pelIeHNU (HU3NYECKUX 3a/1ad4;

pacno3HaBaTh (uU3NUecKue SBIEHUS (MPOIECChl) M OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXaHWMKH, MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH CTPOCHUS BELIECTBA U JICKTPOJAMHAMUKHI: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBU)KEHUE,
CBOOOJIHOE TajJeHUEe TeJ, JBW)XCHHUE MO OKPY)KHOCTH, MHEPIHMS, B3auMojehcTBUe Tel, Auddys3us, OpOyHOBCKOE IBUKEHUE,
CTPOCHHUE KUJIKOCTEN M TBEPBIX TEN, U3BMEHEHNE 00BEMA TEJI TPHU HarpeBaHUHU (OXJIKICHHUH ), TETIJIOBOE PaBHOBECHE, UCIIAPEHHUE,
KOHJICHCALIMS, TIJIaBJICHUE, KPUCTAITM3alMs, KUTICHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUA ra3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXY IMapaMeTpaMH COCTOSIHUS ra3a B U30MPoIIeccax, dJICKTPU3AIUs TEJl, B3aUMOACHCTBUE 3aPsJIOB;

OIMHMCBIBATh MEXaHWYECKOE IBIKCHHE, MCIOJIb3ys (HM3UYECKUE BEIIMUMHBI: KOOPAWHATA, MYyTh, MEPEMEIICHUE, CKOPOCTD,
YCKOpEHHEe, Macca Teja, CHila, UMIYJIbC Tejla, KMHETHYECKas SHEpPrus, IMOTEHIHMAIbHAs JYHEPrusi, MeXaHuueckas pabora,
MeXaHW4YecKasi MOIITHOCTh; IIPH ONMCAHUH MPABHIIBHO TPAKTOBATh (PM3MYCCKUM CMBICI UCIIOJIB3YEeMbIX BEJIUYNH, UX 0003HAUCHUS
Y €JIMHUIIBI, HAXOUTH (hOPMYJIbI, CBS3BIBAIOIINE IAHHYIO (DU3UYECKYIO BEJIUYUHY C IPYTUMU BETUYUHAMU;

ONMUCHIBATh U3YYEHHBIE TEIIOBbIE CBOMCTBA TEN W TEIJIOBBIC SIBICHUS, UCTIONB3Ys (PU3UUYECKHUE BEIMUUHBI; JaBJICHUE Ta3a,
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TeMIepaTypa, CpeAHsAs] KMHETHYECKAsT SHEPrUus XaOTUUECKOTO JIBUKECHHUS MOJIEKYJ, CPEIHEKBAJAPATUUHASI CKOPOCTh MOJICKY,
KOJIMYECTBO TEMJIOThI, BHYTPEHHsISI AHEPrusi, padoTa ra3a, KOd(OPUIMEHT MOJE3HOr0 JEUCTBUS TEIUIOBOTO JBUTATEIIS; MPU
OMMCAaHWU MPABWIHHO TPAKTOBATh (DU3NUYECKUN CMBICI HCIOJb3YEMbIX BEIUYMH, UX OOO3HAUCHHUS U €IAUHUIIbI, HAXOJUTh
(dbopMyJIbI, CBA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUUHAM;

ONMUCHIBATh U3YUEHHBIE DJICKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKHUE SBJICHUS (MPOIECCHI), UCTIONb3Ys (PU3NUECKUE
BEJIMUMHBL: DJICKTPUUECKUAN 3apsifi, DJICKTPUUECKOE MOJIe, HANPsHKEHHOCTh IMOJS, MOTEHLMA, Pa3HOCTh MOTEHUIHMAJIOB; IMPU
OMHUCAHWUU TMPABWIBHO TPAKTOBaTh (PU3UUYECKUIN CMBICI HMCMOJb3YEeMbIX BEJIMYMH, UX O00O3HAYEHHUS M €IUHUIILI, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMU BETUYMHAMU;

aHAIM3UPOBATH (DU3MYECKUE TMPOILECCHl U SIBJICHUSA, UCHONB3Yysd (U3MUECKUE 3aKOHBI M MPUHIUIBI: 3aKOH BCEMUPHOTO
tsarotenus, |, II u Il 3akoHpl Hbl0TOHA, 3aKOH COXpAaHEHHsS] MEXAHMYECKOW SHEPIHH, 3aKOH COXPAaHEHUs MMIYJIbCa, TPUHIUI
CYNEPNO3ULAN CUJI, IPUHIUII PABHOIIPABHUS MHEPIUAIBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, TAa30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETHYECKOW OJHEPrud TEIUIOBOTO JBMIKEHUS MOJIGKYT C aOCOJIOTHOM
TEMIIEPATypPOU, MEPBBIN 3aKOH TEPMOANHAMUKH, 3aKOH COXPAHECHUS IICKTPUUYECKOTO 3apsAia, 3akoH KyloHa, mpu 3TOM pa3nuvaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE BHIPAXKEHHUE U YCIOBUS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIMUIIBI JCHCTBUS MAaIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWUCTB; pa3finyaTh YCJIOBHUS UX
0€30MacHOr0 UCTOL30BAHUS B TTIOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI 0 HCCICIOBAHUIO (PU3NUECKUX SIBJICHHM U TPOIIECCOB C MCMIOJIB30BAHUEM TMPSIMBIX, M
KOCBEHHBIX U3MEPEHUH, TTpU 3TOM (HOpMYIMPOBATh TPoOIeMy/3a1aqy U TUIOTE3y y4eOHOIr0 HKCIIEPUMEHTA, COOUPATh YCTAaHOBKY
U3 MPEJI0KEHHOT0 000PY10BaHUs, TPOBOAUTE OMBIT U ()OPMYTUPOBATH BHIBOIBI;

OCYIIECTBJIATh MPSMbIE U KOCBEHHbIE M3MEpPEHUsS (PU3NYECKUX BEIMYMH, NMPU ITOM BBHIOMPATH ONTHUMAIBHBIN CHOCOO
U3MEPEHHUs U UCI0JIb30BATh U3BECTHBIE METOIBI OLICHKHU IMOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXKIY (PU3NYECKMMHU BEIUYMHAMU C HCHOJIb30BAHUEM MPAMBIX H3MEPEHUN, MPU STOM
KOHCTPYUPOBaTh YCTAHOBKY, (PMKCHUPOBATh pPE3yJbTaThl MOJY4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIEC TAOJUIl U
rpaduKoB, 1e7aTh BRIBOJIBI IO pe3yJIbTaTaM UCCIIEOBAHUS;

co0mrofaTh MpaBuiia O€30MacHOrO Tpy/a MpU MPOBEICHUM HCCIEAOBaHUN B paMKax y4eOHOro SKCIEpUMEHTa, y4yeOHO-
UCCJIEIOBATEIbCKON M TPOEKTHOM JESITEIbHOCTH C KCIOJIb30BAaHUEM M3MEPUTENBbHBIX YCTPOWCTB U J1abOpaTopHOro
000opyI0BaHHUS;

pemiaTh pacu€THbIC 3a/1auM C SBHO 3aJaHHON (PU3MYECKON MOJAENbIO, UCMOIb3Yysd (DU3NUECKUE 3aKOHBI W MPUHIUIIBI, Ha
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OCHOBE aHaJIM3a yCIIOBUA 33/1a4l BBIOMPATh (PUINYECKYIO MOAEIIb, BBIACIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIIbI, HEOOXOANUMBIE
JUIs1 €€ pellieHUs], TPOBOJUTH PACUEThI M OLICHUBATh PEAIbHOCTh MOJIYY€HHOTO 3HAYEHUsI (PU3NUECKON BETUUUHBI;

pelmaTh KAuyeCTBEHHBIE 3a/auM: BBICTPAMBATh JIOTMYECKM HENMPOTUBOPEYMBYIO LIENOYKY PACCYKICHUUW C OMNOpOM Ha
M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUECKHUE SIBICHUS;

UCIIOJIb30BaTh TMPU pEHICHHMH Y4eOHBIX 3a7a4 COBpEMEHHbIe HMH(GOPMAIMOHHBIE TEXHOJOTHMH ISl  TOMCKA,
CTPYKTYPUPOBAHUS, WHTEPHPETAIMA W TIPEACTABIICHHUS Yy4eOHOW W HAy4yHO-TIOMYJSPHOW HWHMOpMAIMKM, MOTy4EeHHOU Wu3
Pa3IMYHBIX HICTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOTydaeMyt0 HH(POPMAIIHIO;

MPUBOJIUTH TIPUMEPHI BKJIAJa POCCHUCKUX U 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY>KAIOIIEro MUpPa, B pa3BUTHUE TEXHUKU U TEXHOJIOTH;

WCIOJIb30BAaTh TEOPETHUECKIE 3HAHUS 110 (PU3HMKE B TIOBCETHEBHOM KU3HHM JJIsl 00eCTICUeHHs O€30TIaCHOCTH TIpU 00paIieHun
¢ mpubopaMu U TEXHUYECKUMHU YCTPONUCTBAMH, TSI COXPAHEHUS 3I0POBbSI U COOJTIOJICHUST HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollen Cpeie;

paboTath B TPYyNIE C BBHIOJIHEHUEM pPA3JIMUHBIX COLMAIBHBIX POJICH, IJIAHUPOBATH PalbOTy TPYMIbl, PalMOHAIBLHO
pacnpeaensTh 0053aHHOCTH U MJIAHUPOBATH JAEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aICKBATHO OLIEHUBATh BKJIAJ KaXXI0T0
U3 YYaCTHUKOB TPYIIHI B PEIICHUE PACCMATPUBAEMOM TTPOOIIEMBI.

K koniy oO0yuenus B 11 kiacce nmpeaMeTHbIC Pe3yJIbTaThl HA 0230BOM YPOBHE JODKHBI OTpa)kaTh COPMUPOBAHHOCTH Y
00y4JaromMXcs YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEpaxX posib U MECTO (PH3UKH B JOPMUPOBAHUHN COBPEMEHHOM HAyYHON KapTHHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B IPAKTUYCCKOMN JEATCILHOCTH JIFOACH, IIEJIOCTHOCTh M €AMHCTBO (PM3MYECKOW KapTHUHBI
MUpa;

YUUTHIBATh TPAHUIBI TMPUMCHCHHS H3YYCHHBIX (PU3NYCCKHX MOJCICH: TOYCYHBIM SJCKTPUYCCKUN 3apsija, Jy4 CBETa,
TOYCYHBIN UCTOYHUK CBETA, sJICPHAS MOJIC]Ib aTOMa, HYKJIOHHAsI MOJIESTb aTOMHOTO siJipa MpU PEIICHUH (PU3NYSCKUX 33714,

pacrno3HaBaTh (pu3nueckue sBieHUS (IIPOIECChI) M OOBACHATH UX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMHKH M KBaHTOBOM
(bUBUKHA: DJIEKTPUYECKas IMPOBOJAMMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MarHUTHOE ACHCTBUS TOKA, B3aUMOJICHCTBHE
MarHyMToB, 3JICKTPOMAarHUTHAs WHAYKIHS, ICWCTBHE MArHUTHOTO TIOJNsS Ha IPOBOJAHUK C TOKOM M JABMIKYIIMMCS 3apsii,
3JICKTPOMArHUTHBIE KOJICOAHMS M BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTpakKeHHUE, IIpesioMyieHre, HHTepdepeHIIHs,
mudpakius W TodsApH3alus CcBeTa, AUCIepcus cBeTa, (oroldnexrpudeckuii dpdekt (dhoTodddekT), cCBEeTOBOE IaBIICHHE,
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BO3HUKHOBEHHE JINHEWYATOr0 CIIEKTPA aTOMa BOA0PO/1a, ECTECTBEHHAs U HCKYCCTBEHHAS PaJUOAKTUBHOCTE;

OIHCHIBATh M3yYEHHBIE CBOWMCTBA BEUIECTBA (IJIEKTPUUYECKHE, MATHUTHBIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJIUMOCTh
pa3IMYHbIX CPEMA) U JIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUMHBL: AIEKTPUUECKUH 3aps]l, Chiia
TOKA, AJIEKTPUYECKOE HAMPSHKEHHUE, SJIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIKYIIAs cuia, padboTa
TOKa, MHAYKLMS MarHUTHOrO mouist, cuina Ammnepa, cuna JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPIUsl 3JEKTPUUYECKOrO U
MarHuTHOTO TOJIEH, MEPUOJ M YacTOTa KojeOaHUil B KoieOaTeIbHOM KOHTYpE, 3apsij U CUJla TOKA B MPOLIECCE TAPMOHUYECKUX
AIEKTPOMArHUTHBIX KoJieOaHUH, (POKYCHOE pacCTOSTHUE M ONTHYECKas CHJIa JIMH3bI, MPU OMHUCAHUM MPABUILHO TPAKTOBAThH
(Gu3MUECKUl CMBICT HCIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAYEHUs W €JMHUIIbI, YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIIUE JIAHHYIO
(bu3MUECKyI0 BEIMYMHY C IPYTUMU BETUYMHAMU;

OIMKCHIBATH U3YUECHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys PU3NYECKHUE BETMUUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJTMHA BOJIHBI M 4acTOTa CBETA, PHEPTUS U UMITYJIbC (POTOHA, MEPUOJ MOIypaclaaa, SHEPTUs CBSI3U aTOMHBIX SiAep, MpU
ONMCAaHUU TMPABUIBHO TPAKTOBaTh (PU3UUYECKUII CMBICI HUCIOIB3YEMBIX BEIUYHH, WX OOO3HAUEHHS W EIUHUIIBI, YKa3bIBaTh
(GopMyInbl, CBS3BIBAIONIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIMYUHAMH, BBIYUCIATH 3HAYEHUE (PU3NYECKON
BEJIMYMHBL;

aHAJIM3UPOBATh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCIONb3ysd (PU3NYECKHE 3aKOHBl U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI
MOCJIE0BATENHHOTO U NAPAJUICIbHOIO COEAMHEHUS POBOIHUKOB, 3aK0H J/xoyis-JIeHia, 3aK0H 371eKTPOMarHuTHOW MHAYKIIHH,
3aKOH MPSMOJIMHEMHOrO0 pacHpOCTPaHEHUs] CBETAa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHbI MPEJIOMJICHHS] CBETa, YpaBHEHUE
OiiHireliHa 11 GoTodPdexra, 3aK0OH COXpaHEHUS! SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsifia, 3aKOH COXPAHEHHs] MAaCCOBOT'0 YMCIa, TOCTynaThl bopa, 3aK0H paiMoakTUBHOTO paciajia, Py 3TOM pa3indaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BbIpAXKEHHUE U YCIOBUS (TpaHUllbl, 00J1aCTH) MPUMEHUMOCTH;

OIPENENATh HAMPABICHUE BEKTOPA MHAYKIIMA MAarHUTHOT'O TIOJI IPOBOJAHUKA C TOKOM, CUJIbl Amniepa U cuibl JlopeHna;

CTPOUTH U OMUCHIBATH U300paKEHHE, CO3/]aBAEMOE TUIOCKUM 3€pPKaJioM, TOHKOM JIMH30;

BBITIOJTHATh SKCIEPUMEHTBl MO MCCIEIOBAHUIO (PU3NYECKUX SBJICHUW M TPOLECCOB C HCIOJb30BAHUEM IMPSAMBIX, U
KOCBEHHBIX U3MEPEHUM: TIPU 3TOM (POPMYIUPOBATH MTPOOIEMY/3a1auy U TUIIOTE3y y4eOHOT 0 SKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY
U3 IPEI0KEHHOT0 000pYy10BaHUs, IPOBOJUTH OIBIT U (HOPMYIINPOBATh BHIBOJIBI;

OCYILLECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYMH, IIPU 3TOM BbIOMpAaTh ONTUMANbHBIN CIIOCOO
U3MEPEHUS U UCIIONIb30BaTh U3BECTHBIE METO/IBI OLIEHKU NOTPEIIHOCTEN U3MEPEHNI;

UCCIIEZI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMUYMH C UCTOIb30BAHUEM MPSIMBIX U3MEPEHU: P 3TOM KOHCTPYHMPOBATH
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YCTaHOBKY, (UKCUPOBATh PE3YJIbTAThI
MOJTY4YEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BUJIE TAOIUI] U TpadUKOB, JIeJaTh BEIBOJIBI IO pe3yJIbTaTaM UCCJIEA0BaHNUS,
cOOJII0/1aTh TMpaBUJia OE30MaCHOr0 TPyJa MPHU MPOBEICHUM HCCIEAOBAHUM B paMKax Y4eOHOTO 3KCIEpUMEHTa, Y4eOHO -
HCCIEA0BATEILCKOM M TPOCKTHOM JEATETbHOCTH C HCMOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWUCTB U J1abOpaTOpHOro
000pyI0BaHUS;

pemiaTh pacu€THBIC 3a/1a4M C SBHO 3aJaHHON (PU3MYECKON MOJENbIO, UCIOIb3Yysd (DU3UUECKHUE 3aKOHBI W MPUHIIUIBI, Ha
OCHOBE aHaJIM3a yCIIOBUA 33/1a4d BHIOMPATh (PUINYECKYIO MOEIIb, BBIACIATH (PU3NUECKHE BETUUYHHBI U (DOPMYJIbI, HEOOXOIUMBbIE
JUTs €€ peIlieHMs], TPOBOJUTh PACUEThI M OILICHUBATh PEAIbHOCTh MOJIYYE€HHOTO 3HAYEHUS (PU3NUECKON BETMUUHBI;

pelath KayeCTBEHHBIE 3aJayu: BBICTpaMBaTh JIOTUYECKHM HEMPOTUBOPEUMBYIO IIEMOYKY PACCYKICHUH C OMNOpOM Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHNUS,

UCIONb30BaTh MPU PENICHUHM Y4YEOHBIX 3a/lad  COBPEMEHHbICE HWH(POPMALMOHHBICE TEXHOJOTUM IS  TOMCKA,
CTPYKTYPHPOBAHUS, WHTEPIPETAMM W TPEACTABJICHUS Y4EeOHOW W HAYyYHO-TIOMYJSIPHOW WH(MOpPMAIMKU, MOTy4EeHHOW Wu3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKHU aHATU3UPOBATH MOJydaeMyto HHGOPMAIIUIO;

OOBACHATh MPUHIUIBI ACHCTBUS MaIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOWMCTB, pa3iauyaTh YCIOBHUS HX OE€30IMaCHOTO
HCITOJIb30BAaHUS B ITOBCETHEBHOM JKU3HHU,

MPUBOAUTH MIPUMEPHI BKJIAJa POCCUMCKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHHE MPOIECCOB
OKPY>KaOIIEro MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCII0JIh30BaTh TEOPETUUECKHUE 3HAHUS 10 (DU3UKE B IOBCEIHEBHOM KU3HU JIJIs1 00ecIieueHus 0€30MMacHOCTH MPU OOpaleHUH
¢ mpubopaMu U TEXHUYECKUMHU YCTPONUCTBAMHU, JJII COXPAHEHUS 3I0POBbSI U COOJIFOACHUS HOPM IKOJIOTHYECKOrO MOBEACHUS B
OKPYXKAIOIIIEN CPEIIE;

paboTath B TPYIIE C BBINOJHEHUEM PA3JMYHBIX COIMAJIBHBIX POJICH, TJIAHUPOBATh padOTy TPYIIIbI, PalMOHAIBHO
pacnpeaensTh 0053aHHOCTH U IUIAHUPOBATH JEATEILHOCTh B HECTAHAPTHBIX CUTYAIUAX, aJICKBATHO OIICHUBATh BKJIAJ KaXKJI0TO
U3 YYaCTHUKOB TPYIIIBI B PEIICHHUE pacCMaTpruBaeMoi MPoOJIEMBI.



TEMATHUYECKOE IIVIAHUPOBAHUE!

10 KVJIACC
HaunmenoBanue
Ne Konuaectso OcHOBHEBIE BUIBI AEITEILHOCTH
pa3zesioB U TEM IIporpamMmmHOeE cozepkaHue
n/m JacoB o0 ydJaromuxcs

y4e0HOT 0 TIpeIMeTa

Paznen 1. ®u3nKa 1 MeTOIbI HAYYHOI 0 ITO3HAHMS
11 DusnKa U1 METO/IbI 2 dusuka - HayKa o Impupoze. HaquI,Ie HBY‘IG:HI/IG HAaY4YHBIX (BMHI/IpI/I‘{eCKI/IX 41
Hay4YHOI'O IIO3HAHWA METO/IbI IIO3HAHUS OKPYXKAIOILCT O TeOpCTI/IIICCKI/IX) MCTOAOB ITO3HAHUA

MUpAa. OKPYXAOIIEr0 MUPA.
PoJib 5KCIIeprMEHTa U TEOPUU B O6cyxaeHne rpaHul IPUMEHUMOCTH
MIPOIIECCe TTO3HAHUS TPUPOIBIL. (hU3UYECKUX 3aKOHOB U TEOPHI.
DKCIEPUMEHT B (PU3HKE. Pabora B rpyrrme no moaroToBke
MonenupoBaHue PU3NISCKUX KOPOTKHX COOOIIEHUI O POJIU U MECTE
SBJICHUH W TTpouieccoB. Hayunbre (U3UKHM B HAyKe U B MPAKTUICCKON
runote3bl. GU3ndecKue 3aKOHbI U JEATETbHOCTH JIFOIEH.
Teopuu. [ paHUIIBI MPUMEHUMOCTH JleMoHcTpaIys aHaJIOTOBBIX U IM(POBBIX
bu3ndyeckux 3aKkoHOB. [IpuHITMI U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBUS. KOMITBIOTEPHBIX JATUYUKOB.
Ponb 1 MecTo (pu3uKy B OcBoeHMe OCHOBHBIX MPUEMOB PabOTHI €
dbopMUpPOBAHUY COBPEMEHHON udpoBoit 1abopaTopueit o Gpusnke
HAy4YHOM KapTHUHBI MUpa, B
MMPAKTUYECKOMN JIESITEIIbHOCTH JIFOJIEN

HToro mo pazneny 2

! TIpu paspaGoTke paGoueif TporpaMMbl B TEMATHYECKOM IIAHMPOBAHMU JIOJLKHBI OBITH yUTEHBI BO3MOYKHOCTH HCIIOIB30BAHMS SIEKTPOHHBIX (IIH(POBBIX)

O6pa3OBaTeIII>HI)IX PECYPCOB, ABJIAIOININXCA y‘-IC6HO'M€T OINYCCKNMMHU MaTCpUuaIaM, COACPIKAHNUE KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 06pa3OBaHI/II/I.
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Pasznena 2. Mexanuka

2.1

KuaemaTtuka

MexaHU4EeCKOE JBUKCHUE.
OTHOCUTEIBLHOCTH MEXaHUUYECKOT O
nBmkeHnsa. CucreMa oTcuéra.
TpaekTopus.

[lepemernienue, CKOPOCTh (CpeHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTEPUATIbHOM TOYKH, UX
MPOEKIIUA HA OCU CUCTEMBI

KoopauHat. CloXeHHe epeMeIeHu I

U CJIO)KEHHE CKOPOCTEM.
PaBHOMEpPHOE ¥ pAaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHHE.

[" paduku 3aBUCUMOCTH KOOpPJIUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U
MEepEMENICHUS] MATEPUATBHON TOUKH
OT BPEMEHU.

CBoOoaHOe majsicHue. Y CKOpeHue
CBOOOIHOIO MaJICHHUS.
KpuBonnHelHOe ABUKEHUE.
JIBM)KEHHE MATEPUAIIBHON TOYKH MO
OKPY>KHOCTHU C IOCTOSIHHOM T10
MOJTYJIIO CKOPOCTBIO. Y TJI0Bast
CKOpPOCTb, JINHEWHAsA CKOPOCTh.
[lepuon u yactora oOpalieHus.
LleHTpOCTpEMUTEITBLHOE YCKOPEHHUE.
TexHuueckrne yCTporucTBa U

[IpoBenenue 3KCepuMEHTa: U3YYCHUE
HEPABHOMEPHOTO JIBUKECHUS C 1IEJIbIO
ONpENEIICHNS MTHOBEHHON CKOPOCTH;
HCCIIEIOBAHUE COOTHOLICHUS MEXY
MyTSIMU, IPOMJCHHBIMU TEJIOM 32
MOCJIEAOBATEIbHBIC PABHBIE TPOMEKYTKHU
BPEMEHU MPHU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAIIbHOW CKOPOCTBIO,
PAaBHOW HYIIIO; U3YYECHHUE JBUKCHHUS
[IapUKa B BA3KOMW KUAKOCTH; U3YUYCHUE
JBIDKEHUS Tejia, OpOIIEHHOTO
ropu3oHTAIbHO. OOBSICHEHNE OCHOBHBIX
MIPUHIIUIIOB IEMCTBUS TEXHUYECKHUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETP,
LIETHBIE U PEMEHHBIE TIEpeIaun
JBIDKCHUS; U YCIIOBUHM UX 0€30MacHOTO
HICITOJIb30BAaHUS B MIOBCEITHEBHOM KHU3HU.
Pemienune pacu€THbIX 3a7a4 € SIBHO
3aJIaHHOM (PU3HYECKON MOJICIIBIO C
HCITOJIb30BAHHEM OCHOBHBIX (POpMYJI
KHMHEMAaTHUKU.

ITocTpoenue u anaau3 rpadukoB
3aBUCUMOCTEH KMHEMaTHUYSCKUX BEJIMUMH
OT BPEMEHH JIJIs1 PABHOMEPHOT'O
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MPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIIOB,
LIETTHBIE U PEMEHHBIE TIEpeIaun

Y PAaBHOYCKOPEHHOT'O MPSMOINHEHHOTO
JIBUKEHUS.

PacnoznaBanue pu3nyeckux sIBJICHUN B
y4eOHBIX ONBITAX U OKPYXKAIOLIEH KUZHU:
PaBHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHENHOE JIBUXKEHHE, CBOOOTHOE
najZieHue Tel, ABMKEHUE MO0 OKPYKHOCTH.
Onucanne MEXaHU4YECKOrO JIBHKEHHUSI C
UCIOJIb30BaHHEM (U3UYECKUX BEJTUYHH:
KOOpAMHATa, MyTh, IEPEMEILICHUE,
CKOpOCTh, yckopeHue. PaboTa B rpymmax
IIPY [UIAHUPOBAHWM, IPOBEIACHUU U
WHTEPIPETALUN PE3YJIBTATOB ONBITOB U
aHaJIM3€ TONOJHUTEIbHBIX HCTOYHUKOB
uH(OpMaIK 1o TeMe

2.2

JlmHaMuKa

[[pyHIMIT OTHOCUTENIBHOCTH | anues.
[lepBblii 3ak0H HproToHa.
NHepruuanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [IpuHumn
Ccynepno3uuuu cui. Bropoi 3aKoH
HproToHa /111 MaTepruaibHON TOUKH.
Tpernii 3akoH HeroToHa 11
MAaTEPHUATbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTCHUS.

Cuna tsikectu. [lepBas kocmuueckas
CKOPOCTb.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIINX
Tell.

N3y4yeHne 3aBUCUMOCTH CUJIBI YIIPYTOCTH
OT AeopMalnu; CpaBHEHHE CUJT TPEHUS
ITOKOSI, KAYEHUS U CKOJIbKCHUS.
O0mbsacuenue HeBecomocTu. [IpoBenenue
DKCIIEPUMEHTA: HUCCIICTOBAHNE
3aBUCUMOCTH CHJI YIPYTOCTH,
BO3HMKAIOIIUX B IIPYKUHE U PE3UHOBOM

oOpasiie, OT Ux
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (mokos,
CKOJIb)KEHHSI, KAUEHUS ).

Cuna tpenuns. Cyxoe TpeHue.
Cuina TpeHuUs CKOJIbKEHUS U cujia
Tpenus nokos. Koaddurment
Tpenusi. Cuia COpOTUBIICHUS
MIPU JBUKEHUU TeNa B )KUIKOCTH
WJIM rase.

[locTynarensHOE U BpaljaTeabHOE
JBUKEHUE a0COTIOTHO TBEPIOTO
Tena.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH
Bpaienus. [lnedo cuiel. Y cinoBus
paBHOBECHS TBEPAOIO Tea.
TexHnueckne ycTponucTsa u
NPAKTUYECKOE MPUMEHEHHE:
MOAIIUITHUKY, IBUKECHUE
UCKYCCTBEHHBIX CIIyTHHUKOB

nedopmalun; u3ydeHue JBUKCHUS
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH;
UCCIIEIOBAaHUE YCIIOBUN paBHOBECHS
TBEPIOrO Teja, UMEIOLIETO OCh
BpaIcHUsI.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O ¥ PABHOYCKOPEHHOTO
PSIMOJIMHEHHOTO TBUKCHMUS,
CBOOOJIHOT'O MaJCHUs TeJl, ABUKEHHUS 11O
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMHPHOTO
TATOTCHHUS.

OOBsiCHEHHE OCHOBHBIX ITPUHITUIIOB
JEHCTBUS TTOAIIUITHAKOB M X
MPaKTUYECKOTO MPUMEHEHUS.
OOBsiICHEHHE IBUXKEHUSI UICKYCCTBEHHBIX
CITYTHUKOB.

Pemenune pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO C
MCIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMys TUHAMUKHU.

PacnioznaBanue Gpu3anyeckux siBICHUHN B
Y4€OHBIX OMBITAX U OKpYXKarolen
YKU3HU: MHEPLIMSI, B3AUMOICHCTBHE TEll.
AHanu3 pU3NYECKUX NpPOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIAIIOB: 3aKOH BCEMUPHOTO
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tsrorenus, |, II u 111 3akonsr HeroToHA,
MPUHIIUII CYTIEPIIO3ULINY CUJI, TPUHIIUIT
PaBHOIIPABHOCTH MHEPILMAIIbHBIX CUCTEM
OTCUETA

2.3

3aKOHBI COXpaHEHUs B
MEXaHUKE

MMITysibC MaTepHaIbHONW TOYKH
(Tena), cucTeMbl MaTepUATILHBIX
ToueK. IMIynbc CUIbl U1 U3BMEHEHUE
MMITYJIbCa Tea. 3aKOH COXPaHEHUS
UMIyJbca. PeakTUBHOE IBUKCHUE.
Pabota cuibl. MOIITHOCTB CHJIBL.
Kunernueckas sHEpTrus
MaTepraibHON Touku. Teopema 00
M3MEHEHUH KMHETUYECKON SHEPIUH.
[loTeHUManbHas SHEPrusl.
[loTeHuMaNbHAS YHEPTUS] YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBI.
[loTennranbHAast SHEPTHs TeNa BOIN3U
noBepxHocTH 3emun. [loTeHnanbHbIe
1 HETOTEHIMAIbHBIE CHIIBI. CBS3b
pabOThl HEMTOTEHIIMAIBHBIX CUJI C
M3MEHEHUEM MEXaHWYECKOU SHEpruu
CUCTEMBI TeJ. 3aKOH COXpPaHCHUS
MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue

[IpoBeneHne SKCIEPUMEHTA: U3yYEHUE
abCOJIFOTHO HEYIPYTOro yjapa ¢
MTOMOILBIO IBYX OJJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCIIEZIOBAaHUE CBS3U PaOOThHI
CHJIBI C '3MEHEHUEM MEXaHUYECKON
SHEPrUu TeNa Ha IPUMEPE PACTKEHUS
PE3NHOBOTO KI'YTa.

OneHka aOCOMIOTHBIX M OTHOCHUTENIbHBIX|
MOTPEIIHOCTE HM3MEpPEHH (U3HYECKUX
BEJIMYMH.

Pemenue pacu€THpIX 3a71a4 C SIBHO
3aJTaHHOM (PU3HYECKON MOICIBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmMyn AMHAMHUKY U 3aKOHOB
COXpaHEHHUS.

Pemenne kauecTBEHHBIX 3a7a4 C OOPOU
Ha U3yYEHHbIE B pazaese «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS.

Onucanue MEXaHU4YECKOTO IBHXKEHHUS C
MCITOJIb30BaHUEM (DPU3UMUECKUX BEJIMYUH:
MMITYJIbC T€Ja, KHHETUYECKast SHEePIusl,
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CTOJIKHOBEHUSI.
TeXHU4ECKHE YCTPOUCTBA U
MIPAKTUYECKOE IPUMEHEHHE: BOJAOMET,
KOIEP, NPYKUHHBIN ITUCTOJIET,
JB)KECHUE PAKET

MOTEHIMAIbHAS DHEPT s, MEXaHUYECKas
paboTa, MEXaHUYECKask MOIIIHOCTb.
AHanu3 (pU3NYeCcKuX MpOoLECCOB U
SBJICHUW C UCITOJIb30BAaHUEM 3aKOHA
COXPAaHEHMSI MEXAaHMYECKOW SHEPIUH,
3aKOHA COXPAaHEHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MTPUHIIUIIOB
JEHCTBUS U MTPAKTUYECKOTO TPUMEHEHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOZOMET, KOIIEP, NPYKUHHBINA ITUCTOJIET.
OObsicHEHHE JBUKEHUSI PAKET C OIMOPOil
Ha W3Y4YEHHbIE (PU3NYECKHE BEIMYUHBI U
3aKOHBI MEXAHUKHU.

Hcrnonp30BaHue Ipu NOATOTOBKE
COOOIIEHUN O TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTUM JJIs
IIOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETALUU U TIPEICTABICHUS
UH(pOpMaINH, KPUTUIECKUI aHATTU3
nony4yaemoi uHpopmanuu IIposenenue
KOCBEHHBIX U3MEPEHN, UCCIIETOBAHUIN
3aBHUCUMOCTEN (PU3NYECKUX BEITUUMH,
IIPOBEpKA MPEIOKEHHBIX TUIIOTE3

Wrtoro no pasneny

18
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Paznea 3. Mosekyjsipuas Gu3uKa ¥ TEpMOIAMHAMHUKA

3.1

OCHOBBI MOJNIEKYISPHO-
KMHETUYECKOU TEOPUHU

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUU U UX OINBITHOE
obocHoBanue. bpoyHoBckoe
JIBI>KCHUE.

Juddysus. Xapakrep 1BUKEHUS U
B3aMMOJICVICTBHS YaCTHI] BEILIECTBA.
Mojenu CTpoeHus! Ta30B, XKUIKOCTEN
U TBEPIBIX TET M OOBSICHEHUE CBONCTB
BEILECTBA HA OCHOBE ITUX MOJIEIICH.
Macca u pazMepbl MOJIEKYI.
KonuuecTBo BemiecTna. IlocTosiHHas
ABoraapo. TernnoBoe paBHOBECHE.
Temneparypa u e€ usmepenue. Illkana
temneparyp Lenscus. Monens
WJ1€aIbHOTO Ta3a.

OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUU UEATBHOTO
ra3za. AOCOIOTHAsI TeMIIepaTypa Kak
MeEpa CPEIHEN KUHETUYECKOW YHEPTUU
TEIJIOBOTO JIBU)KEHUS YACTHII rasa.
[[Ikana remnepatyp KenpBuna.

[ a30BbIE 3aKOHBI. Y paBHEHUE
MenpaeneeBa-Knaneipona.

3akoH [lanpTona. M30ompoueccel

IIpoBenenue 3KkcriepumMeHTa:
OIpeJIeIEHUE MacChl BO3/1yXa B KJIACCHOM
KOMHATe Ha OCHOBE M3MEPEHUI 00bhEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPbI
BO3/1yXa B HEW; UCCIICIOBAHUE
3aBUCUMOCTU MEXY MapaMeTpamu
COCTOSIHUSI Pa3peKEHHOr0 rasa.

OneHka aOCOJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH M3MEPEHH (U3HUECKUX
BEJINYVH.

OObsicCHEHNE OCHOBHBIX MTPUHITUTIOB
JENCTBUM TepMoMeTpa U 6apoMeTpa u
YCIIOBUI UX O€30MMaCHOT0 UCTIONh30BAHUS
B MOBCEHEBHOM KU3HM.

PacnioznaBanne pu3nyeckux sSIBICHUN B
Y4eOHBIX OMBITAX U OKPYKAIOIIEH KU3HHU:
muddy3usi, OpOyYHOBCKOE NBIKCHHE.
Ornucanue TEnIOBbIX SBJICHUM C
HCITOJIb30BaHUEM (DM3MYECKUX BEITMUNH:
JaBJICHUE ra3a, TeMIepaTrypa, CpeaHss
KMHETUYECKasi SHEPTUsl Xa0TUUECKOTo
JIBUKEHUST MOJICKYJI,
CpPEIHEKBaIpaTUUHAasl CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.

[" padmueckoe npeacraBacHUE
M30IIPOLECCOB: U30TEPMA, N30X0pa,
n3o0apa.

TexHu4yeckne yCcTporucTBa U
MPAaKTUYECKOE TPUMEHEHHUE:
TEPMOMETP, OApOMETP

MOJIEK VL.

AHanu3 (pU3NYECKUX MPOLECCOB U
siBJICHUH ¢ ucnonab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CpPEAHEU
KMHETUYECKOW SHEPTUHU TEILIOBOTO
JBIKEHUST MOJICKYJT ¢ a0COTIOTHOM
TEMIIEpaTypou.

Pemienune pacu€THbIX 3a71a4 C SIBHO
3aJIaHHOM (PU3MYECKON MOJICIIBIO C
WCMOJIb30BAHUEM OCHOBHBIX ITOJ0KEHUM
MKT, 3axk0HOB 1 POpMYyIT MONEKYISPHOMI
bu3uKy.

Pabora B rpymnmnax npu rjiaHApOBaHUH,
MPOBEJICHUY U UHTEPITPETALINU
pPE3YJIbTATOB OIBITOB U aHAJIN3E
JOTOJIHUTEIbHBIX NCTOYHUKOB
uH(OpMaIK 10 TeMe

3.2

OCHOBBI

TCPMOJNHAMUKHU

10

TepMoauHamMHu4YeCKass CUCTEMA.
BHyTpeHHss SHEprus
TEPMOJANHAMHUYECKON CUCTEMBI U
CTI0COOBI €€ N3MEHEHHS.
KonuyecTBo TenaoTsl U padbora.
BHyTpeHHsIs1 SHEpPTrHsl OTHOATOMHOIO
WacaJIbHOIO ra3a. Buapr
TeIJIoNepeaaun: TEMIOMPOBOIHOCTD,
KOHBEKIIUS, U3JIyYCHHE. Y IeTTbHAs

TEIIOEMKOCTD BEIIECTBa.

IIpoBeneHne dKCIIepuMenTa: U3MEPEHUE
YIIE€JIbHON TEIUIOEMKOCTH BEILIECTBA.
Onenka abCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHH (PU3nUecKux
BEJIMYHH.

N3ydyenue mojeneil napoBoil TypOUHBI,
JBUTATEJII BHYTPEHHETO CrOpaHus,
PEAKTUBHOT'O IBUTATEIIA.

OObsicHEHUE TPUHIIUIIOB IEUCTBUS U
yCJI0BUI1 0€3011aCHOTO NCIIOJIb30BAHMSI
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KomyecTBo TeroTsl

[pY TEIionepeaye.

[TonsiTue 06 annabarHOM TIpolLIecce.
[IepBbIil 3aKOH TEPMOANHAMUKMU.
[IppuMeHeHne nepBoro 3aKoHa
TEPMOJIMHAMHUKH K U30IPOLECCAM.
[ paduaeckas naTEpIpeTaIUs
paboTHI raza.

BTopo¥ 3aK0H TEpMOAMHAMHUKU.
HeobpaTtumocTs mporieccos B
PUPOJIE.

TeruoBbie MamuHbL. [TpuHIATIBL
EWCTBUSI TEIUIOBBIX MAILH.
[Ipeobpa3zoBaHusi SHEPTUU B
TeroBbIX MammnHax. Kosadduiment
MOJIE3HOI'O IEUCTBUS TEILUIOBOU
MAIIIUHBI.

[luxn Kapro u ero koaddummeHT
I1OJIE3HOTO IEUCTBUA.
DKoIIornYecKue MpoOIeMbl
TEIJIOOHEPI€TUKHU.

TexHuueckue ycTponucTsa u
MPaKTHYECKOE TPUMEHEHUE:
IBUraTelb BHYTPEHHETO CrOPaHUs,
OBITOBOM XOJOIUIbHUK,
KOHJIUIIHOHEP

®denepanpHas padoudast mporpamma | Gusuka. 10-11 kmacesr (6a30BbIi yPOBEHD)

B IIOBCETHEBHOM JKMU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOAWIbHUKA, KOHAUIIMOHEPA.
Omnucanue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUH C UCIIOJIb30BaHUEM
(bu3nyecKuX BETMYMH: JIaBJICHHE Ta3a,
TeMIepaTypa, KOJIM4eCTBO TEIIOTHI,
BHYTpEHHSIS SHeprusi, paboTa rasa.
Pemmenne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOMN (hU3MUECKONU MOJICIBIO C
UCIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U
dhopmys1 MONEKYIISIPHON (HUBUKH U
TEPMOANHAMHUKH.

Pemmenne xayecTBEHHEIX 3a1a4 C
OIOPOil Ha W3YYEHHBIE B pa3/eie
«MonexynsapHas pusuka u
TEPMOAMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE
SIBIICHHUSL.

Pabora B rpymnmnax npu aHanmse
JOTIOTHUTENbHBIX UCTOYHUKOB
uH(pOpMaIK 10 TeEME
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3.3

ArperaTHbie

COCTOSIHUS BEILIECTBA.
@Da3oBbI€ MEPEXOIBbI

[lapooOpa3oBaHue U KOHICHCAIHS.

VcniapeHue 1 KUTeHue.
AOCOIIOTHASI 1 OTHOCUTEJIbHAS
BJIAKHOCTh BO3ayxa. HackleHHbIN
rmap. Y aeapHas TerioTa
napooOpazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPhl KUTICHUS OT JAaBJICHUSI.
TeEpnoe teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOIUS
CBOWCTB KpHUCTAJJIOB. JKuakue
Kkpuctajuibl. COBpeMEHHbIE
MaTtepuaiibl. 1lnaBienue u
KpUcTaJUIM3aius. Y IeJbHas TerioTa
naBiaeHus. Cyoaumariusi.
YpaBHEHHE TEIJIOBOro OaaHca.
TexHuueckne ycTporucTBa U
MPaKTHYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
MOJTy4E€HUSI COBPEMEHHBIX
MAaTepUaoB, B TOM YHCIIE

HAaHOMAaTCPHUAJIOB,
1 HAHOTCXHOJIOTHH

[IpoBeneHue FIKCIIEPUMEHTA: U3MEPEHUE

OTHOCHUTEJILHOM BJIAKHOCTH BO31yXa.
Ornenka aOCOIMIOTHBIX 1 OTHOCHTEIIbHBIX
MOTPEUTHOCTEN U3MEpPEHUN (PU3NUECKUX
BCJIUYMH.

N3yuenure cBOMCTB HACHIIIEHHBIX
MapoB, CIIOCOO0B U3MEPEHUS
BJIQYKHOCTH

Hab6monienue kuneHus npu
TTOHM)XKEHHOM JTaBJICHUM, HarpeBaHUs

Y MUIABJICHUS KPUCTANIMYECKOTO
BEIIICCTBA.

OOBscHEeHHE TPUHITUIIOB JICUCTBUS 1
YCI0BUM O€30I1aCHOTO MCIOIh30BaHMS

B MOBCEITHEBHOM JKM3HU TUTPOMETPA,
MICUXPOMETPaA, KaJTOpUMETpa.

N3ydyeHne TeXHOIOTUI MOTy4YEeHHS
COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE
HAHOMAaTEPHAJIOB.

Pemienune pacu€THbIX 3a7a4 € SIBHO
3aaHHON (PU3HMYECKOM MOACIBIO

C UCIOJIb30BaHUEM YpPaBHCHUS
TEIJIOBOI'O OajtaHca.

Pemenre kaueCTBEHHBIX 3a7a4 C OMOPOM
HA U3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH

U (pusnueckue
SABJICHUSA 110 TEME.

40



®enepanpHas pabouas mporpamma | @usuka. 10-11 kmaccsl (0a30BbIH YpPOBEHB)

Pacno3naBanue ¢pu3n4ecKux sBJICHUHN B
Y4€OHBIX ONBITAX U OKPYXKAIOLIEH KU3HU:
nedopMatius TBEPABIX TEJ, HATPEBAHUE U
OXJIQK]ICHUE TN, U3MEHEHUE arperaTHbIX
COCTOSIHUH BEIIECTBA U O0OBSICHEHUE UX
Ha OCHOBE 3aKOHOB M (pOpMYI
MOJIEKYJISIPHOU (PU3UKH.

Hcnonp3oBanue HHPOPMAIIHOHHBIX
TEXHOJIOTUH JIJIS IIOMCKA,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUU U
npeCTaBiIeHUs nH(OpMauu mpu
MOJITOTOBKE COOOIIEHUI O IPUMEHEHUHU
3aKOHOB MOJIEKYJIIPHON (PU3UKHU U
TEPMOAUHAMUKU B TEXHUKE U
TEXHOJIOTUAX

Wtoro no pazneny 24
Paznen 4. DieKTpoauHAMHUKA
4.1 Dmexrpocraruka 10 [TpoBesieHre SKCIIEPUMEHTA: H3MEPCHHUE

OnexTpuzanus Tea. IJAEKTPUUIECKUI
3apsn. /IBa Buaa 3JIEKTPUYECKUX
3apsa0B. [[poBOAHUKH, TUANEKTPUKU
U MIOJTYIIPOBOJAHUKH. 3aKOH
COXPAHEHHMSI JJIEKTPUUYECKOTO 3aps/a.
B3anmoperncTBue 3apsa10B. 3aKOH
Kynona. ToueuyHbI DJIEKTPUIECKUI
3apsii. DIEKTPUUYECKOE TOJIE.

3JIEKTPOEMKOCTHU KOHJIEHCATOPA.

Ornenka aOCOMIOTHBIX M OTHOCHUTEIbHBIX|
MOTPEUTHOCTEH H3MEpPeHU (PU3NUECKHX
BEJINYVH.

N3y4yeHne npuHITUIIOB JEHUCTBHS
AIEKTPOCKOIIA, HIEKTPOMETPa,
KOHJIEHCATOopa.

N3yuyeHne npuHIUMITOB JENUCTBHS
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Harpssk€HHOCTB 3JIEKTPUYECKOT O
noyist. [IpuHnmn cyneprnosunuu
3JICKTPUYECKUX MoJien. JInauu
HAIPSKEHHOCTHU JJIEKTPUYECKOI O
MOJISI.

Pabora cuit 31eKTpoCcTaTuyecKoro
ross. Iloreninan. PasHoctb
noreHuuanos. [IpoBogHuku n
IUDJICKTPUKU B
3JIEKTPOCTATUYECKOM TIOJIE.
JInsrieKTpruecKas MpOHULIAEMOCTb.
OnektpoémMkocTh. KoHaeHncarop.
DNEKTPOEMKOCTD INIOCKOT O
KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.
TexHnueckue ycTponcrsa u
MPaKTHYECKOE MPUMEHEHUE:
3JIEKTPOCKOIL, DJIEKTPOMETP,
3JIEKTPOCTATUYECKas 3alluTa,
3a3€MJICHHE AJIEKTPOIIPHOOPOB,
KOHJEHCATOP, KOITMPOBAJIbHBIN
anmnapar, CTpyMHbIN IPUHTED
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U yCIIOBUI1 6€30MacHOr0 MPUMEHEHHUS B
[IPAKTUYECKOMN KU3HU, KOITUPOBAIILHOTO
arrapara, CTpyuHoro npuHrepa.
PaccmoTpenne Gpusznyeckux 0CHOBaHMIMA
AJIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJICHUS JIEKTPOIpUOOPOB.
Pemenune pacu€THbIX 3a7a4 € SIBHO
3aJIaHHOM (PU3HYECKON MOJICIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyII BIIEKTPOCTATUKH.

PemieHne kaueCTBEHHBIX 33/1a4 €
OIOPOW HAa U3YUYCHHBIE 3AKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUSI DJIEKTPOCTATUKH.
PacnioznaBanue Gpu3anyeckux siBICHUN B
y4eOHBIX OMBITAX U OKpPYKaroeh
YKUA3HU: JIEKTPU3ALHNS TET,
B3aMMOJICHCTBUE 3apS/IOB U OOBSICHCHHE
WX Ha OCHOBE 3aKOHOB U (hOpMYyI
BJIEKTPOCTATUKHU.

Onucanue N3y4eHHbIX CBOMCTB
BEILIECTBA U DJIIEKTPUUECKHUX SIBIICHUM C
MCIOJIb30BaHUEM (DU3UUECKUX BEIMYUH:
AJIEKTPUYECKUH 3apsifl, HAPSKEHHOCTD
BJIEKTPUYECKOTO TI0JIH,
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MOTEHINAJI, PA3HOCTh MOTEHIINAJIOB,
BIIEKTPOEMKOCTb.

AHanu3 GU3NYECKHUX MPOIIECCOB U
SBJICHUW C UCIIOJIb30BaHUEM (DU3UUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
AIIEKTPUUYECKOro 3aps/a, 3akoHa Kynona.
Pabota B rpymmnax npu aHanuze
JOTIOJTHUTENbHBIX UCTOYHUKOB
uH(pOpMAIU U OATOTOBKE COOOIIEHUH O
MIPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATHKU B
OKpY’KaroleH )XKU3HU ¥ PUMEHEHUH UX B
TEXHUKE

4.2

[ [oCTOSHHBII

PIEKTPUYECKUH TOK.

Toku B pa3IMuHbIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILLIECTBOBAHHUS AJIEKTPUUECKOTO
Toka. Mictounuku Toka. Cuma Toka.
[TOCTOSIHHBIN TOK.

Hanpsioxenue.

3akoH Oma JJi ydacTKa LeMH.
DIEKTPUUECKOE COMPOTUBIICHHE.

Y 1enpHOe COIIPOTHUBJICHHUC BCIICCTBA.

[TocnenoBarenbHOE, MapaILICIbHOE,
CMEIIIAaHHOE COCUHECHUE
[MPOBOJIHUKOB.

PaboTa eKTpUIeCcKOoro Toka. 3aK0H
Jxxoynsa-JIenua. MomHOCTh
PJIEKTPUUYECKOTO TOKA.

[IpoBeneHne FKCIIEpUMEHTA: U3YYCHUE
CMEILIAHHOTO COEUHEHHS PE3UCTOPOB;
n3Mepenne DJIC ucTouHNKA TOKa U €ro
BHYTPEHHET'O CONPOTUBIICHHUS;
HaOJII0JICHHUE DJICKTPOIIN3A.

OrneHka aOCONIOTHBIX W OTHOCHUTEIIbHBIX|
MOTPEUTHOCTEH H3MEPEHUM (PU3NUECKHX
BEJIMYKH.

OOBsiCHEHUE TPUHITUTIOB JICUCTBUS U
yCJIOBHM 06€30MacHOro MpUMEHEHUS
aMIIepMETpa, BOJBTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrPEBATEIbHBIX U
AIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJEKTPOABIIKYILIAS CUJIA U
BHYTPEHHEE CONPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa 1i1g
MOJIHOM (3aMKHYTOM )
anexkTpuueckou nenu. Koporkoe
3aMbIKaHHE.

DJeKTpOHHAs MPOBOJUMOCTb
TBEPJBIX METAIIOB. 3aBUCUMOCTh
COMPOTHUBIICHHS METAJIOB OT
TEMIEPATYPHI.
CBepXIpOBOAUMOCT.
DIIEKTPUYECKAN TOK B BAKyyME.
CBONCTBA JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
MpUMECHAasi TPOBOJUMOCTD
MOTyNpOBOAHUKOB. CBOMCTBA P-N-
nepexozaa.

[TonynpoBOAHUKOBBIE TPUOOPHI.
DIIEKTPUYECKUN TOK B PACTBOpPAX U
pacIuiaBax 3J1€KTPOJIUTOB.

9H€KTpOJIPITPI‘I€CKa$[ Jucconuanms.

DneKkTponns.
DIEKTPUUECKUN TOK B Ta3ax.
CamMOCTOSITENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psl.
Monnus. [Inazma.
TexHu4ecKkne yCTpoucCTBa U

TepMOMETpa COMPOTUBIICHUS,
BaKyyMHOT'O JM0/1a, TEPMUCTOPOB U
(hoTOpE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JIMO/IOB, TaJIbBAHUKH.

Pemienne pacu€THbIX 337124 C SIBHO
3aJITaHHOM (PU3HYECKON MOCIBIO C
HCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyn Temsl «llocTosHHBII
DIEKTPUYECKUHN TOK.

Pacno3naBanue pu3nyecKux SIBJICHUU B
y4eOHBIX OMBITaX U OKPYKAIOIIEH
KU3HU: DJIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE,
MAarHUTHOE JICUCTBUS TOKA.

AHauM3 2JIEKTPUYECKUX SBJICHUN U
MIPOIIECCOB B LIETISIX MOCTOSSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEpPHOCTH
MOCJIEIOBATEIBHOTO U NapAJIETBHOIO
COEIMHEHUS IPOBOJHUKOB, 3aKOH
Jxoynsa-JIenua.

OnucaHue n3y4eHHbIX CBOWCTB
BEILIECTB U JIEKTPUUECKHUX SIBJICHUH C
UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JICKTPUUECKUU 3apsijl, CUJIa
TOKQ, SJIEKTPUUECKOE HAIIPSIKEHUE,
AJIEKTPUYECKOE COMPOTUBIICHHUE,
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MPAKTUYECKOE MPUMEHEHHE:
amMIIepMETp, BOJIbTMETP, PEOCTaT,
VMCTOYHUKH TOKa,
AIIEKTPOHATrpPEeBATENbHbBIE TPUOOPHI,
PIIEKTPOOCBETUTENBbHBIE TPUOOPBI,
TEPMOMETP CONPOTUBJICHUS,
BaKyyMHBIN MO/, TEPMUCTOPHI U
(hOTOPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN U0/,
rajJbBaHUKA

pa3HoCTh noTeHuanos, JJC, pabora
TOKa, MOIITHOCTH TOKA.

Hcnonb3oBanue nHHOPMALMOHHBIX
TEXHOJIOTUI JIJIS TOMCKA,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npeAcTaBiieHust HGOpPMAIUU pU
MOATOTOBKE COOOIIEHUN O TPUMEHEHUHU
3aKOHOB MOCTOSIHHOI'O TOKAa B TEXHUKE U
TEXHOJIOTHSIX

Wtoro no pazneny 22
PesepBHOE BpeMs 2
OBUIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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11 KJIACC
Hanmenosanue
Ne Kommyectso OCHOBHBIE BUJIBI JEATESILHOCTH
pa3aesioB U TEM [IporpammHoOe conepxanue
11/T1 4acoB 00 yJaromuxcs
y4eOHOro npeMeTa
Pazges 1. DaeKTpoAUHAMHUKA
1.1 MaruutHOoe moJe. 11

DJIEKTPOMAarHuTHas
WUHIYKIUS

ITocTOosTHHBIC MArHUTHIL.
B3auMoenicTBre TOCTOSHHBIX
MarguToB. MarauTHoOE MoJIe.

BekTop MarHuTHOM UHAYKIIUH.
[TpyuHIUIT CYTIEpITO3ULIMM MarHUTHBIX
nojier. JIMHUM MarHUTHOM UHIYKIIUH.
KapTtuHa nuHMN MarHuTHOM
VHAYKIWH OJISI TIOCTOSIHHBIX
Mar"HuToB.

MarauTHoe 1oJje TpoBOJHUKA C
TokoM. KapTuHa nMHuI HHIYKINU
MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO
MIPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOI'O TPOBOJHUKA, KATYIIKHU C
TOoKOM. OnbIT IpcTena.
B3aumMonencTBrue npoOBOJHUKOB C
TOKOM.

Cunia Amnepa, e€ MOylb U
HaIpaBJICHUE.

Cuna JlopeHia, e€ MOy/b U
HampaslicHUE. J|BUKEHUE 3apsSyKEHHOU
YaCTHIIBI

[IpoBeneHue F3KCEpUMEHTA: U3yUEHUE
MAarHUTHOIO MOJISl KaTYIIKH C TOKOM;
UCCJIEI0BaHUE NEHUCTBHS TOCTOSTHHOT O
MarHuTa Ha paMKy C TOKOM;
UCCJIEIOBAHUE SBJICHUS
AJIEKTPOMArHUTHON MHIYKIIHH.

Onenka aOCOMIOTHBIX M OTHOCUTENIbHBIX
MOTPEIIHOCTEN M3MEPEHUN (PU3NUYECKUX
BEJIMYHH.

OObsicHEeHUE TPUHIIUIIOB IEUCTBUS U
YCIIOBU 0€30M1acCHOr0 NPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, SJIEKTPOIBUTATEII,
YCKOPHUTENEH 3JIEMEHTAPHBIX YACTHIL,
WHIYKIHOHHOM TEYH.

Pemenue pacu€rHeiX 3a71a4 Ha
npuMeHeHue GopMyi TeMbl «MarHuTHOe
noJIe. DJIEKTPOMAarHUTHasI UHIYKLUS.
Pemenne kauecTBEHHBIX 3a/1a4 C ONOPOU
Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
u uzndeckue
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B OJHOPOJHOM MAarHMTHOM IIOJIE.
Pabota cumnsl Jlopeniia.

SIBNIEHNE PIIEKTPOMATHUTHOM
nHaykiuu. [lotok BekTopa
MarHUTHOW UHIYKIIUH.
DIIEKTPOABUKYIIAsl CUJIA NHIYKIIVH.
3aKOH 3JIEKTPOMAarHuTHON MHIYKLIUU
QDapanes.

BuxpeBoe 3nekTpuyeckoe nole.
DIIEKTPOABWKYIIAsA CUJIAa UHAYKIINU B
MIPOBOJIHUKE, JBUKYIIEMCS
IOCTYIIATEIBHO B OJHOPOJIHOM
MAarHUuTHOM MOJIE.

IIpaBuno Jlenna.

NunykTMBHOCTD. fBICHUE
CaMOMHIYKIWH. DIEKTPOABUKYILIAs
cujia CAaMOUHAYKIIUH.

DHeprus MarHUuTHOTO TOJIS KaTYIIIKHU C
TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHu4ecKkne yCTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUThL, FJ1EKTPOJBUTATEND,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

SIBJICHUS TEMBI « MaruuTHOE MoJe.
DJIEKTPOMarHuTHAs UHIYKIIUS.
OrnpeneneHue HaMpaBiICHUs BEKTOpa
WHAYKIIMA MAarHUTHOTO TIOJISl POBOAHUKA
C TOKOM, cujIbl AMriepa u cuiibl JIopeHiia.
PacnioznaBanne Gpu3nyeckux siBICHUN B
y4eOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
B3aMMOJCUCTBHE MAarHUTOB,
3JIEKTPOMArHUTHAsI MHAYKIUA, 1EUCTBUE
MArHUTHOTIO MOJI1 Ha TPOBOJAHUK C TOKOM
Y IBUOKYIIUICA 3apsil.

AHaIu3 3JICKTPOMATrHUTHBIX SIBIICHUM C
HCII0JIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOM UHAYKUIHNHU. OnucaHue
M3YYECHHBIX CBOMCTB BEIIECTB U
AJICKTPOMATrHUTHBIX SIBJIEHHUH C
HCIIOIb30BaHUEM (PU3UUECKUX BEIUYMH:
WHAYKIMS MarHUTHOTO MOJIsl, CUJIa
Awmnepa, cuiia JIopeHna, UHIyKTUBHOCTh
KaTYIIKWA, SHEPTUS FJEKTPUUECKOTO U
MarHUTHOT'O MOJIeH

Wroro no pazuneny

11
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Pa3znen 2. Koiried0anus v BOJIHBI

2.1

Mexaandeckue u
DJICKTPOMArHUTHBIE
KoJIcOaHUSA

Konebarenpuas cucrema. CBOOOHBIE
MexaHndeckue Kojaeoanus. I
apMOHHMYecKHe Konebanus. [lepuo,
4acToTa, aMIUIUTyaa U ¢aza
koneOanuid. [IpyKNHHBIN MasATHHK.
MareMaTH4ecKuil MassTHHUK.
YpaBHEHHE TAPMOHUYECKUX
kojebanuii. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHUSX.
Koneb6arenpublit KoHTYp. CBOOOIHBIC
AJIICKTPOMAarHUTHBIC KOIeOaHHs B
HeaabHOM KOjieOaTeIbHOM KOHTYPE.
AHAJIOTUSI MKy MEXaHUYECKUMHU U
AICKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna Tomcona. 3aKoH
COXPaHEHHUSI YFHEPTUU B UJCATHHOM
KOJIeOaTeIbHOM KOHTYPE.
[IpencraBiueHne 0 3aTyXarMKX
KoJieOaHusAX. BoIHYXIEHHbIE
MEXaHH4YecKue Kojieoanus. Pe3onanc.
BriHyXI€HHBIE 2JIEKTPOMArHUTHbIE
koneOanus. [lepeMeHHbII TOK.
CunyconganbHbI IEPEMEHHBIN TOK.

HccnenoBanue napamerpoB
KoJIe0aTeNIbHOM CUCTEMBI - IEPUO/Ia,
4acTOThI, aMIUIUTY/bI U (a3bl KoeOaHui
(Tpy>XKUHHBINA W/ WA MaTeMaTUIECKUN
MasTHUK). HaOmronenue 3aTyxaronmx
konebanuii. MccnemoBanue cBONCTB
BBIHYXKJICHHBIX KOJICOAHUM.
HaGmonenue pesonanca.

[IpoBeneHue 3KCIIEpUMEHTA:
MCCJIEI0BaHNE 3aBUCUMOCTH IEpHUOaa
MaJibIX KoJieOaHui rpy3a Ha HUTU OT
JUTMHBI HUTU U MAacChl Tpy3a;
MICCJIEI0BAaHNE ITIEPEMEHHOr0 TOKA B LIENU
13 MOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.
Ornenka aOCONIOTHBIX U OTHOCUTEIHHBIX
MOTPELIHOCTEH HU3MEpeHu (U3NUECKUX
BEJIMYMH.

OObsacHEeHNE TPUHILUIIOB IEUCTBUS U
YCIIOBUA 0€3011aCHOT0 NPUMEHEHUS
AIEKTPUUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, JIUHUI
AJEKTponepeaay.

Pemenune pacu€THbIX 3a7a4 C SIBHO
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MomHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIbl TOKA U HAIPSKEHHUS.
Tpancdopmarop. [IpousBoactso,
nepenaya u norpedieHue
DIEKTPUYECKOU DHEPTUH.
DKOJIOTUYECKHUE PUCKU TTPU
IIPOU3BOJICTBE JIEKTPOIHEPIUH.
KynbTypa ucnonbs3oBaHus
AJIEKTPOIHEPTUU B ITIOBCEIHEBHON
YKU3HU.

TexHu4ecKne yCTpoOuCTBa U
MPAKTUYECKOE MPUMEHEHHE:
AIEKTPUYECKUI 3BOHOK, T€HEPATOP
NEPEMEHHOTr0 TOKa, TMHUHU
JIEKTpoIepenay

3aJIaHHOM (PU3HYECKON MOJICIIBIO C
MCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyJ1, ONTUCHIBAIONITUX MEXaHUUECKHUE U
AIIEKTPOMArHUTHBIE KOJICOaHMSI.
Onucanve MeXaHUYECKUX U
AIEKTPOMArHUTHBIX KOJIEOaHU C
UCIOJIb30BaHHEeM (U3UUYECKUX BEJTUYHH:
NEPUOJ M YacToTa KoJieOaHuH,
aMILTUTYy1a U ¢aza KoeOaHui, 3apsaa u
CHJIa TOKa B TAPMOHUYECKHUX
AIEKTPOMArHUTHBIX KOJIEOAHMSIX.
Penrenune kauecTBEHHBIX 3a71a4 C OIOPOM
Ha U3YYECHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOIIINE MEXaHUYECKUE U
AIIEKTPOMArHUTHBIC KOJICOaHMsI.

PaGota B rpymnmax npu miaHuPOBAHHH,
MIPOBEJICHNU U UHTEPIPETAIIUN
PE3yJIbTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(GOpPMAIUH 110 TEME

2.2

MexaHu4ecKue 1
PJIEKTPOMArHUTHBIE
BOJIHBI

MexaHnnueckue BOJIHBI, YCJIOBHA

pacnipoctpanenus. [lepuoa. CkopocTh

pacCIpOCTPAHEHUS U IJTMHA BOJIHBI.
IToniepeunslie u

N3ydyenue oOpa3zoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U

MIPOJIOTBHBIX BOJIH.
Halmonenne orpakeHus
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MpoJ10JIbHBIE BOJIHBL. MHTEpdepenius
1 qudpakiys MEXaHM4eCKUX BOJH.
3Byk. CkopocTh 3ByKa. [ poMKOCTB
3Byka. BeicoTa ToHa. TemOp 3ByKa.
DJIEKTPOMArHUTHBIC BOJIHBI.

Y ciioBUs U3ITy4YEeHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTarus BekTopos E, B, u B
3JIEKTPOMAarHuTHOU BostHE. CBOMCTBA
3JEKTPOMArHUTHBIX BOJIH:
OTpa)KEHHUE, MPEIOMIICHUE,
noJisipu3anus, 1udpaxius,
untepdepennus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue HIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLIMIIBI pagUOCBS3U U
TeneBUacHUs. Paguonokarusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHHE
OKPYXAIOIIEN CPEJIbI.

TexHu4yeckue yCTpoucTBa u
NPaKTUYECKOE MPUMEHEHHUE:
MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBasi UArHOCTHKA B
TEXHUKE U MEIULINHE, pajap, v
pesoMIIeHUsI, THTephEepEHITUU U

Tu(pakuy MEXaHUYECKUX BOJIH.
HabtoeHue cBsi3u TpOMKOCTH 3BYKa
Y BBICOTBI TOHA C aMIUIUTYJ0N U
4acTOTOU KOJIeOaHUH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue CBONMCTB
3JICKTPOMArHUTHBIX BOJIH:
OTpaKEHUE, MPETIOMIICHUE,
noJIsipyu3aIus, TuQpaxius,
uHTephepeHIIns.

N3ydeHune yciaoBUN U3ITyYEHUS
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaruu BekTopoB E, B, u B
AJIEKTPOMArHUTHOM BOJIHE. 3yueHue
MIPUMEHEHHUS JIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.
OOBsiCHeHHE TPUHITUIIOB JEUCTBUS U
yCIIOBUI 6€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX NHCTPYMEHTOB,
YIBTPa3BYKOBOM JTUATHOCTUKU B
TEXHHUKE U MEJIUIIMHE, pajapa,
paauonpuéMHHKA, TEIEBU30DA,
aHTeHHbI, Tenedona, CBY-neun.
Pemenue pacu€THbIX U
Ka4EeCTBEHHBIX 3aJ1a4 C OMOPOl Ha
M3yYECHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OMHUCHIBAIOIINE
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paanoNpUEMHUK, TEJIEBU30D, AHTCHHA,
tenepon, CBU-neup

pacipocTpaHEeHUE MEXaHUUECKUX U
AIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHGHOPMAIIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALUU U
MpeICTaBlIeHNs UHPOPMAITUHU TIPH
MOITOTOBKE COOOIIEHU 00
MCITOJIb30BAaHUH JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.

Yyactue B AUCKYCCHH 00
AIIEKTPOMArHUTHOM 3arps3HEHUHN
OKPYKarolen Cpepl.

PaGota B rpymmax npu miaHuPOBAHHH,
MIPOBEJICHUY U WHTEPIPETAIIUN
PE3yJIBTaTOB OMBITOB U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(}OpMaIK 10 TeMe

2.3

OnTuka

10

I' eomeTpuueckas onTuka.
[IpssMOIMHENHOE PacCIpOCTPAHEHUE
CBETA B OAHOPOJIHOM cpexe. JIyu
cBeTa. ToYeuHbI UCTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKOHBI
oTrpaxeHus csera. [loctpoenune
M300paKEHUH B IJIOCKOM 3€pKaje.
[Ipenomiienne cBera. 3aKOHbI
pesIoMIIeHHS cBeTa. AOCOITIOTHBIM
nokasaresb npenomienus. [ToHoe

N3yuyenne siBneHUs NOIHOTO
BHYTPEHHET' O OTPAXKEHHUS, €T
IIPUMEHEHUS B CBETOBOJIE.

N3yuenne monenern MUKpOCKONa,
TEJIECKOIA.

ITonyyeHue criekTpa ¢ IIOMOILBIO IPU3MBI
U audpakinoHHOM pemérku. M3mepenue
[0Ka3aress MpeJIoOMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUIM
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BHYTPEHHEE OTPAKEHUE.
[IpenenbHpIN yroya noaHoro
BHYTpPEHHEro oTpaxenus. Jlucnepcus
cBeta. CI0XKHBII cocTaB 0eI0ro
cBera. [[Ber.

Cobwuparorue u paccerBaroIINe
nmvH3bl. ToHKas nuH3a. POKYyCHOE
paccTossHUE U ONTUYECKas Cujia
TOHKOM JuH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
paccenBaromux auH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEIMUCHHE,
JABAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTH
T€OMETPUYECKON ONTHUKH.

Bonnosas onrtuka. Matepdepenuus
cBera. KorepeHTHbBIC HCTOYHUKH.
VYcnoBus HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEPPEPEHIIMOHHON KapTHUHE OT
JIBYX CUH(DA3HBIX KOI€PEHTHBIX
UCTOYHUKOB.

Hudpakuus csera. JudpakunoHHas
peméTka. Y cioBue HaOM0ICHUS
IJIABHBIX MAKCUMYMOB MpPU MaJCHUU
MOHOXPOMATUYECKOI'O CBETA Ha

T (PpaKIMOHHYIO PEHIETKY.

B JIMH3aX.

OOBsicCHeHNE TPUHITUTIOB JIEUCTBUS U
yCIIOBUI 0€30MacCHOr0 MPUMEHEHUS
OYKOB, JTyTibI, hoTOAIapara,
MPOEKIIMOHHOTO aIapara,
MUKPOCKOIa, TEJIECKOIA,
BOJIOKOHHOM OITHKH,

TG PaKIIMOHHON PEeIIETKH,
NOJIIPOUIA.

Pemrenne pacu€THbIX 3a/1a4 C SIBHO
3aJlaHHOU (PU3UUECKON MOJIEIIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT T€OMETPUUECKON ONTHUKHU.
[TocTpoeHune u onvucanue
U300paXkeHus1, CO34aBaEMOro
IJIOCKUM 3€PKaJIOM, TOHKOM JIMH30M.
Paccmotpenue npenenon
IIPUMEHHMOCTH T€OMETPUYECKOM
ONTHUKH.

Pacno3naBanue pu3nuecKux sSBJICHUIN
B ONBITaX U OKPYKAIOIIEH )KU3HHU:
MPSMOJIMHENHOE PACIIPOCTPAHEHNE
CBETa, OTPaXEHUE, MPEIOMIICHHUE,
uHTepPepeHuns, Tudpakius u
NoJIIpU3allks CBETa, TUCIIEPCUS
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cBera. M3ydenne ycioBuii
HaOJII0ICHUS] MAKCUMYMOB U
MUHUMYMOB B UHTEp(hHEpEHIIMOHHOU
KapTHHE
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[Tonsipusanus cBera.

TexHU4eCKHne yCTpOUCTBA U
MPAKTUYECKOE MPUMEHEHHE: OUKH,
nyma, ¢oToanmnapar, NPOEKIIMOHHBIH
arnmnapar, MUKPOCKOI, TeJIECKOIL,
BOJIOKOHHAsI ONTUKA, TU(paKIIMOHHAsS
pEeLIETKA, TTOJIAPOUL

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

VY ciioBue HaOIIOAECHUS TIIaBHBIX
MaKCUMYyMOB TIpH TIaICHAH
MOHOXPOMAaTHYECKOTO CBETA Ha
TU(GPaAKIIIOHHYO pemETKY. AHAIN3
OITHYECKUX SIBJIEHUI C UCIOJIL30BAHUEM
3aKOHOB: 3aKOH IPSIMOJIMHEHHOTO
pacpoOCTPaHCHUS CBETA, 3aKOHBI
OTpPaKCHMS CBETA, 3aKOHBI IPEIOMIICHHUS
cBeTa. Onucanue ONTUYESCKHUX SIBJICHUH C
UCIIOJIb30BaHKEM (PU3HUCCKHUX BEITUUMH:
(hoKyCHOE pacCTOSTHHUE U ONTUYECKas
CHJIA JINH3BI

Hrtoro no pazueny

24

Pa3znen 3. OcHOBBI ClIeMAJILHOM TEOPUH OTHOCUTEIBHOCTH (1ajiee - CTO)

3.1

OCHOBBI  CIIEUAIBLHOMU
TEOPUH
OTHOCHUTEJIbHOCTU

4

I' paHHIBI MPUMEHUMOCTH
KJIACCUYECKOU MexaHuKH. IlocTynarsl
CHELHAIILHON TEOPHUH
OTHOCHUTEJIBHOCTH: HUHBAPUAHTHOCTD
MOZYJISI CKOPOCTH CBETA B BAKyyME,
IIPUHLNAN OTHOCUTEIBHOCTU
OWHIITENHA.

OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
3aMeJIEHue BPEMEHU U COKpAIllcHUE

JUTAHBL.

Penrenune kauecTBEHHBIX 3a71a4 C OOPOM
Ha u3zydeHHsle noctynaTtel CTO.
Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYpUPOBaHUSI, UHTEPIPETAIIUU U
MpeIcTaBIeHUs HHPOPMAIIUH TTPH
MOTOTOBKE COOOIIECHUI O TPaHUTIAX
MPUMEHUMOCTH KJIACCUYECKOU MEXaHUKH
u ocHoBax CTO
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DOHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBsI3b MacChl C SHEPTUEN U
VMITYJIbCOM PESITUBUCTCKON
YaCTHUIbl. DHEPTUS IOKOSI

Hroro no pazneny

Paznea 4. KBanToBasi pusnka

4.1

JIIEMEHTBI
OIITUKH

KBAaHTOBOU

®oronbl. Dopmyna [L1anka cBsizu
AHEpruu (POTOHA C €ro 4YacToTOM.
DHeprusi U UMINyiabc GOTOoHA.
OTKpBITHE U UCCIIENOBAHUE
doroadpdexra. OnbiTer A.T.
CroneroBa. 3akoHbl (poToddeKTa.
YpaBHeHHe DWHIITEWHA JJIsT
dororddexra. «KpacHas rpaHunar
dororddexra. JlaBnenue cpera.
Onerte! I1.H. JleOenena.
XHUMHUYECKOE JICMCTBHUE CBETA.
TexHuuyeckre ycTponcTBa U
MPAKTUYECKOE MPUMEHEHHUE:
dboTo371eMEHT, POTOIATUHK,
CoJIHeuHas 6arapesi, CBETOJIUO/

Habmonenune gorosddexra na
YCTaHOBKE C IUHKOBOW IIACTUHOM.
NccnenoBanne 3aKOHOB BHEITHETO
dotorddexra.

OOBsiCHEHNE OCHOBHBIX TTPUHITUTIOB
JEHUCTBHS TEXHUYECKUX YCTPOUCTB, TAKHX
Kak: oTO3JIEMEHT, (POTOAATUHK,
coJiIHEeuHast OaTtapesi, CBETOANO; U
YCIIOBUW UX 0€30MACHOr0 MPUMEHEHHUS B
[IPAKTUYECKOMN KU3HU.

Pemenune pacu€THbIX 3a71a4 € SIBHO
3aJIaHHOU (PU3HYECKON MOJICIIBIO C
UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopmyJ1 KBaHTOBOM ONTUKU. Perenue
KaueCTBEHHBIX 3a/1a4 C OIOPOW Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTUKU. Pacrio3zHaBaHue
(bU3HYECKUX SBJICHUN B Y4COHBIX
OMBITAX:
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(dotornekTpuueckuit 3(hPexT, cBEToBOE
JaBJICHUE.

Onucanue N3y4eHHbIX KBAaHTOBBIX
SBJICHUI U MPOLIECCOB C UCIIOJIb30BaHUEM
(bu3NYECKUX BETMYHUH: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI
Y 4acTOTa CBETA, SHEPTUsl U UMITYJIbC
dotoHa

4.2

CtpoeHue aToma

Mopnens atoma Tomcona. OnbITEI
Pesepdopaa mo paccessHuIO a-4acTull.
[Inanerapuas Mozaenb aToma.
[Toctynarsr bopa.

N3nydenue u noruouieHre (OTOHOB
IIPU NIEPEXOE aTOMa C OTHOTO YPOBHSA
DHEPIUM Ha APYror. Buasl criekTpos.
CriekTp ypOBHEW 3HEPIrUU aroma
BOZOpPOAA.

BomnHoBEIE cBoOlicTBa HacTHUIl. BOJIHBI
ne bpounst. KopnyckyasspHOBOIHOBOM
JTyaJIA3M.

CroHTaHHOE U BBIHYKJIEHHOE
U3IIy4ECHUE.

TexHu4ecKne yCTpouCTBa U
MIPAKTUYECKOE TPUMEHEHHUE:
CHEKTpaJIbHBIN aHAIH3 (CIIEKTPOCKOI),
Ja3ep, KBAHTOBBIN KOMIIBIOTED

Nzyaenue monenu omnbita Pesepdopna.
IIpoBeneHne dKCrIepuMeHTa 1o
HAOJIOICHUIO JTMHEHYATOr0 CIEKTPA.
OneHnka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYHH.

N3yuenne monenu aroma: ToMcoHa,
MJIAHETAPHOW MOJIENIM aTOMa, MOJIETIN
aroma bopa.

N3ydeHue cnekTpa ypoBHEN S3HEPrUn
aToma Bojiopoaa. OObsicHeHne
MIPUHIIUIIOB ICMCTBUS U YCIIOBHM
0€e301macHOro MPUMEHEHHSI CTIEKTPOCKOIIA,
na3epa, KBAaHTOBOTO KOMITBIOTEPA.
Pemenne kauecTBEHHBIX 3a7a4 C OIOPO
Ha U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3MYECcKue SBICHUS 10 TEME
«CTpoeHue aTroMay.
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Pacno3naBanne ¢pu3nvecKuX SBICHUHN B
y4eOHBIX OMBITaX: BOBHUKHOBEHUE
JIMHENYATOro CIEKTPa U3TYUCHHUS.
AHanM3 KBaHTOBBIX ITPOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM TTOCTYJIATOB
bopa

4.3

ATOMHOE SI7IpO

DKCHEpUMEHTHI, JOKA3bIBAIOIITUE
CIIOXKHOCTB CTpoeHHUs siapa. OTKphITHE
panroakTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneiaeHno coctaBa
PaTMOAKTUBHOTO M3TyIEHUSI.
CgoiictBa ann(a-, 6era-, ramma-
usnydenus. Binusiaue
PaIOAaKTUBHOCTH Ha >KUBBIC
OpPTaHU3MBI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxnonnas mozens siapa I
eiizenOepra-lBaneHko.

3apsan sapa. MaccoBoe uncio sapa.
N3otormsL.

Anbha-pacnan. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacnaz. ' amma-
U3JlydyeHre. 3aKOH paJuOAKTUBHOTO
pacnaza.

DHeprus CBI3M HYKJIOHOB B SIPE.

Sl epHble CUIIBL.

N3y4yeHnne 3KCrepuMeHTOB,
JOKa3bIBAOIINX CIIOXKHOCTb CTPOCHUS
aTOMHOTO sIpa.

UccnenoBanue TpekoB yacTul (1o
rOTOBBIM (poTOrpadusim).

N3yuenue saepHbIX CUII, SIACPHBIX
peakIuii CMHTe3a U pacrnaja,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENH sA1pa
['eitzen6epra-MBanenko.

OOBbscHEHUE YCTPOICTBA U IPUMEHEHHUS
J03UMETPA, Kamepbl BUiibcoHa, siiepHOro
peakTopa, aTOMHOM OOMOBI.

Pemenne 3ana4 ¢ onopoi Ha MOJy4EHHBIE
3HAHMS, B T.4. O 3apsJ€ U MaCCOBOM
yucne siapa. PacoznaBanue puzndeckux
SBJICHUI B y4€OHBIX OIBITaX U B
OKpYKaroulen *U3HHU: €CTECTBEHHAS U
MCKYCCTBEHHAsI paJJMOAKTUBHOCTD.
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HedexT Maccol spa.

Snepusie peakuuu. JleneHue u CUHTE3
a1ep.

S nepHslii peakTop. TepmosaepHbIii
cunTe3. [Ipo6iieMbl U NEPCIEKTUBBI
SJIEPHON SHEPreTUKHU. DKOJIOTHUECKUE
aCTEKThI SIACPHON YHEPreTUKHU.
DyieMeHTapHbIe YacTullbl. OTKpBITHE
IIO3UTPOHA.

MeTtozab! HabMOAEHUS U PETUCTPALIUN
DJIEMEHTAPHBIX YaCTHL.
@DyHIaMEHTaIbHbIE B3aMMOJICHCTBHUS.
EnunctBO (hrznueckoil KapTUHBI MUpA.

Texnuueckue yCTpOMCTBA u
IIPAKTUYECKOE IIPUMEHEHHE:
JIO3UMETD, Kamepa Bunbcona,

AJIEpHBIA peaKTop, aToMHas bom0Oa

Onrcanue KBaHTOBBIX SIBJICHUMN U
ITPOLIECCOB C UCITOJIb30BAHUEM
(bu3NYECKUX BETMUMH: TIEPHO]
IIOJIypacIazia, SHEPTHs CBA3U aTOMHBIX
syep, Ae(hEeKT MacCHl spa.

AHaJIN3 IPOLIECCOB U SBJIECHUM C
WCIIOIb30BAHUEM 3aKOHOB U IOCTYJATOB:
3aKOH COXPAHEHHUSI JIEKTPUIECKOT O
3aps1a, 3aKOH COXPAHEHUsI MacCOBOT0
yucia, nocrynarsl bopa, 3akoH
PaAMOAKTUBHOIO pacnajaa.

VYyacTtue B pabote Kpyrioro crojia
«DyH1aMeHTaNbHBIE B3AMMOJICVCTBHS.
EnunctBO husznueckoil' KapTUHBI MUPAY.
Hcnonb3oBanue nHGOPMALIMOHHBIX
TEXHOJIOTUM JJIs ITOMCKA,
CTPYKTYPUPOBaHHUs, UHTEPIPETALIUU U
npeJicTaBieHus: HHPOpMAIUU TIPU
MOJIFOTOBKE COOOIIEHUN O MPUMEHEHUH
3aKOHOB KBaHTOBOM (PM3UKHU B TEXHUKE U
TEXHOJIOTUAX, DKOJIOTUYECKUX ACTIEKTaX
SIEPHON DHEPrETUKH

Wroro no pazuaeny

15
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Pa3znen S. DieMeHTbI ACTPOHOMMHU M aCTPOPU3NKH

5.1

DJIEMEHTBI ACTPOHOMUH
U aCTpOPU3UKHU

DTanbl pa3BUTHUSL ACTPOHOMUMU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HaYEHUE aCTPOHOMMUH.

Bun 3Bé3anoro neda. Co3Be3nus,
SPKUE 3BE3/IbI, UIAHETHI, UX BUINMOE
JIBU)KCHUE.

ConHeuHas cucremMa.

Connue. ComHeuHasi akTUBHOCTb.
Hctounuk 3Heprun ConHIa v 3BE31I.
3BE3bI, NX OCHOBHEIC
XapakTepucTuku. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC - CBETUMOCTB).
3BE3/1bI TJIABHOM
NIOCJIE0BATENBHOCTH. 3aBUCUMOCTb
«Macca - CBETUMOCTb» IS 3BE3]1
[JIaBHOM ITOCJIEI0BATENbHOCTH.
BnyTrpeHHee cTpoeHne 3BE3 .
CoBpeMeHHbIE TPEACTABICHUS O
IIPOUCXOXKAEHUU U 3BomoIMu ConHia
Y 3BE3/. DTambl )KU3HU 3BE3I.
Muneunsriit I1yTs - Hama [ anaktuka.
[Tonoxenue u npuxenue Comxua B I'
aJlakTHKe. THUIIbI TaJIaKTHK.
PanuoranakTuku u KBa3apsbl.

YEpHble ABIPHI B s1Apax rAIAKTHK.

[ToaroroBka coobiienuii 06 3Tamax
pa3BUTHUSL aCTPOHOMUU, O IPUKIATHOM U
MHUPOBO33PEHYECKOM 3HAYEHUU
aCTPOHOMHH, O METOJIaX MOJIY4ECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHON aCTPOHOMMUM.
N3yueHne COBpEMEHHBIX MPEACTABICHUN
0 MPOUCXOXKJIeHUH U dBoMonMu CoJHIa
U 3BE3.

N3yyeHne TUIIOB TAJIAKTHK,
paguoragakTUK U KBa3apos.

N3ydenue nBmKeHUsT HEOSCHBIX Tell,
ABOJIFOLMHM 3BE3 U BeceneHnHol,
MPOLIECCOB, MPOUCXOAAIIMX B 3BE3AAX, B
3BE3/IHBIX CUCTEMAX, B
MEXTAJIAKTHYECKON Cpejie, MacITaOHOM
cTpykTypsl Beenennoit'. OObsicHeHHEe
pacmpenusi BceneHHOM Ha OCHOBE
3akoHa Xab06una. [loaroroBka k
OOCYXKJICHUIO HEPEIICHHBIX TTPOOIeM
actpoHomuu. [IpoBeaeHune HabmOIeHN
HEBOOPYKEHHBIM IJIa30M C
HCIIOIb30BAaHUEM KOMIBIOTEPHBIX
IIPUIIOKEHNUM IS ONIPEACIICHUS
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Bcenennas. Paciupenue BeeneHHoOM.
3akon Xab60mna. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa.
PenmkToBOE n3iydyeHue.
Macmtabnast ctpykrypa BeeneHHoi.
Meraranaktuka. Hepeménnsie
po0JIeMbl aCTPOHOMHUU

MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosrymapus U spKue 3BE3/Ibl.
[TpoBenenre HaOMIOICHUHN B TEIECKOI
Jlynsl, mmaner, Maeuynoro IlyTu.
VYyactue B IUCKYCCUU O HEPELICHHBIX
npoOJieMax aCTPOHOMUU

Hrtoro no pazueny

7

Pa3nea 6. O0001IaI01IIEE IOBTOPEHHE

6.1 |O0o06maromiee

[MOBTOPEHNUE

4

OO6o001IeHNE U CHCTeMAaTH3aIUs
COJICpKaHUA pa3/IEeIIOB Kypca
«Mexanukay, «MonekysapHas
bu3uKa U TEPMOJUHAMUKAY,
«InexktpoanHaMukay, «Konebanus u
BOJIHBI», «OCHOBBI CIEUATBHOMN
TEOPUN OTHOCUTEIBLHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aCTPOHOMMH U aCTPOPUIUKI.

Ponb ¢usnku u actpoHOMUHU B
SKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COLIMAIBHOM M 3THYECKOM cepax
JEATEIbHOCTH YEJIOBEKA, POJIb U
MeCTO (PM3UKH U aCTPOHOMHUH B
COBPEMEHHOM HAYyYHOU KapTUHE MHUPA,
3HAYCHHUE ONMHUCATECIbHOM,

YyacTue B AUCKYCCHH O PO (PU3UKHU U
aCTPOHOMHH B PA3JIMYHBIX chepax
JIeITeILHOCTH YeJIOBEKa.

ITonroroBka cooOIEHUI O MECTE
(bU3HYECKOM KapTUHBI MUpPa B Py
COBPEMEHHBIX TPEJICTABICHUH O
IIPUPOJIE.

BrimonnHeHne yaeOHbBIX 3a/1aHHM,
JEMOHCTPUPYIOIIUX OCBOCHUE OCHOBHBIX
MOHATHI, (PU3HUCCKUX BEIIMIUH U
3akoHOB Kypca ¢usuku 10-11 xmaccos
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CUCTEMaTU3UPYIOIIEH,
OOBSICHUTENBHOW U MPOTHOCTHYECKOU
byHkIUi GU3nyecKoi TEOpUH, POJh
busnyueckoi Teopun B GopMUpPOBaAaHUHT
MpeICTaBICHUN 0 PU3NIECKOMN
KapTUHE MUpPa, MECTO (PU3UIECKOM
KapTUHBI MUPA B 00IIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABJIEHUN O MPUPOJIE

Hroro no pasaeny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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