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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3uke ©0a30BOr0 YpOBHS Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHHsl pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHMU K pe3ylibTaTaM
OCBOEHHSI OCHOBHOM 00pa3zoBaTenbHOM mporpammsl, npeactasieHHbx B I'OC COO, a
Takke Cc y4étoM (enepaibHOl paboueld MpOrpaMMbl BOCIUTAHUS M KOHIICTILUHU
npenojaBanus ydeOHoro mpeamera «®Pusmka» B 00pa30BaTEIbHBIX OpPraHU3AIHIX
Poccuiickoit @epepaniuu, pean3yoX OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Conepxxanue mnporpaMmbl 1o  (GU3MKE HampaBlieHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu oOy4eHHH UX
¢uzuke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-ACSITEILHOCTHOTO IMOAXO/A.
[Iporpamma mo ¢usuke coorBercTBYeT TpeboBanusimM PI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TIPEIMETHBIM W METalpeAMETHBIM pe3yJabTaTaM OOY4YeHHUsS, a TaKKe
YYUTBIBACT HEOOXOAMMOCTh pEATU3alMA  MEKIPEIMETHBIX CBsi3ed (QHU3UKH ¢
€CTECTBEHHOHAYYHBIMU YY€OHBIMU NpeaMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE 11€NIU
u3yueHus: (PU3UKM Ha YypOBHE cpeaHero oOliero oOpa3oBaHUs, IJIAHUPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (DU3UKU: TUYHOCTHBIE, METaNpeIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma mo ¢u3MKe BKIIOYACT: TUIAHUPYEMBIE PE3YJbTaThl OCBOCHHS Kypca

¢u3nku Ha 6a30BOM YPOBHE, B TOM
YHCJIe MPEAMETHBIE pe3yJbTaThl MO ToJlaM OOYYEHUs; COJICp>KaHUe

yaeOHoro npeameta «du3nkay» 1o rogam oOydeHuUs.

[Iporpamma no (usuke MOKeT ObITh MCIIOJIb30BAHA YUUTEISIMH KaK OCHOBa JIS
COCTaBJIeHHsI CBOMX pabouux mnporpamm. IIpu paszpaboTke paboueil mporpaMmbl B
TEMaTHYECKOM TUTAHUPOBAHWUU JIODKHBI OBITH YUTEHBI BO3MOXXHOCTH HCITOJIH30BAHUS
AIEKTPOHHBIX (1 pOBHIX) o0pa3oBaTeNbHbIX pecypcos, SIBJISTFOILIXCS
y4eOHOMETOIMYECKUMH MaTepuajiaMi (MyJbTUMEIUWHBIE TPOTPaMMBbI, JJICKTPOHHBIC
Y4eOHUKH W 3aJaYHHUKHU, DJICKTPOHHbIE OMOJMOTEKH, BUPTyaIbHBIC JIaOOPATOPHH,
UTPOBBIE  TMPOTPAMMBI,  KOJJIEKIIMM  IUGPOBBIX  00pa30BATENbHBIX  PECYPCOB),
peaTM3yIONMMA THIAKTHYESCKIE BO3MOKHOCTH WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI, COJIEPKAHUE KOTOPHIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 0Opa3oBaHUMU.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYCCKYIO HWHHUIIMATUBY YUYUTEICH W
MIPEIOCTABIISAET BO3MOXKHOCTD JIJISl peau3allii Pa3IMYHbIX METOINYECKHUX MOIXO0J0B K
opranu3anuu oOydyeHus ¢GU3UKE TPU YCIOBUU COXpaHEHUs o00s3aTeIbHOW YacTH
coJiepKaHus Kypca.

dusnka KaK Hayka 0 HambOoJiee OOILIMX 3aKOHAX MPUPObI, BHICTyMNAasi B KaUECTBE
y4eOHOTO TpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUU 00
okpyxatomem wMupe. llkompHBIE Kypc (QU3MKH — CHCTEMOOOpPA3yrOMIMN IS
€CTEeCTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIBbKY (DU3NUECKHE 3aKOHBI JIe)KAT B
OCHOBE TPOIECCOB W SBICHUW, HM3y4aeMbIX XHMHEH, Ouonorued, ¢uznueckon
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reorpadueil u actpoHomueil. Vcmonp3oBaHWe W aKTUBHOE MPUMEHEHHE (U3MYECKUX
3HAHUN OMpeAeNsieT XapakTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHMS KOCMOCA, TMOJYYEHUS HOBBIX MATEPHAIOB  C
3aJJaHHBIMUA CBOMCTBaMM U Jpyrux. M3ydenune ¢u3vku BHOCHUT OCHOBHOHM BKJaJa B
dbopMHpOBaHUE  E€CTECTBEHHO-HAYYHOM  KapTUHBI MHpa  oOydaroniuxcs, B
dbopMupOBaHHE YMEHHUI MPUMEHITh HAYYHBIH METOJ MO3HAHUS MPH BBHITOJIHEHUU UMH
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca (u3uKu 175 YPOBHSI CPEAHETO 0011ero 00pa3oBaHUs MOJIO0KEH P
UJel, KOTOPbIE MOKHO PACCMATPUBATh KAK MMPUHLIUIIBI €M0 MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuanl M3 BCEX pPas3lesioB (U3MKH, BKIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEl MaTtepuan Kypca Gpu3uku oObeIuHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sABisgercs (OpMHpPOBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanuss MNOpeAnosaracT HUCHOJb30BaHUE
TYMAaHUTAPHOTO MOTEHIMa a (PU3NIECKON HAYKU, OCMBICIICHHE CBS3M Pa3BUTHS (DU3UKU
C pa3BUTHEM OOIIECTBA, a TaKXE€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kypc ¢busuku npesmnosiaraeT 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKHX W TEXHOJOTUYECKHUX MPHIOKEHUN U3YUCHHBIX TCOpUN
Y 3aKOHOB.

Hoes sxonocuzayuu peann3yercs: HIOCPEICTBOM BBEICHHUS FIEMEHTOB COJEpKaHUs,
NOCBSILIEHHBIX SKOJOTHMYECKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJIOTHHM, a Takke 00CYXIeHHs MpoOJeM palloHaIbHOIO
IPUPOIONOIB30BAHUS U KOJIOTMYECKON OE€30MaCHOCTH.

Crep>XHEBBIMU 3J€MEHTaMH Kypca (U3MKM Ha YPOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBISAIOTCS (Quanyeckue Teopu ((popMupoBaHME NPEACTABIECHUH O
CTPYKTYpE NOCTpO€HUs (PU3NYECKOM TeOopHUH, poJId (PYHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUSIX O NPHUPOAE, I'PAHHULAX NPUMEHHUMOCTU
TEOPH, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUH U MPOLECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOJIX0/ B Kypce (PU3UKU peanu3yeTcsl Mpexkie BCEero
3a CU€T OpraHu3alK SKCIEPUMEHTANBHON JesTeIbHOCTH 00yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (U3MKM — OSTO  HCIOJB30BAHME CHCTEMBbl  (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIEPUMEHTOB U J1a00OPAaTOPHBIX paboT, KOTOPBIE B Mporpamme 1o
¢bu3nKe 00beTMHEHBI B OOUIUI CIIUCOK YYEHUYECKUX MPaKTUYECKUX padboT. BrineneHnue
B yKa3aHHOM IepedHe J1adOpaTOPHBIX PadOT, MPOBOAMMBIX Ul KOHTPOJS U OLCHKH,
OCYLIECTBIISIETCS YYaCTHHUKAMU 00pa30BaTENIbHOIO IMpoIlecca UCXO U3 0COOEHHOCTEM
TJTAHUPOBAHUS U OCHAIIeHus kabunera ¢usuku. [Ipu s3Tom obecrieunBaeTcst OBIaieHUE
OoOy4JarloIMMHUC YMEHUSIMU TPOBOAUTH KOCBEHHBbIE M3MEPEHHUS, HCCIEIOBaAHUS
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3aBUCUMOCTEH  (U3WYECKUX BEJIMYMH U I[IOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHuE yneiseTcsl PEIICHUIO0 Pacuy€THBIX M KAaYeCTBEHHBIX 3a/ad.
[Ipu sTOoM 1Isi pacdy€THBIX 3a/ad MPUOPUTETOM SIBJISIOTCS 3a/ladyd C SIBHO 3aJaHHOU
¢uznyecKkoil  MOMAENBIO, TO3BOJSIONUIME MPUMEHSITh  W3YYCHHbIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 3a7aHUsl HA OObSICHEHHE
NpOTEKaHUsl (PU3NYECKUX SIBICHUI U MPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyrolne
BbIOOpa (U3HYECKOM MOJIENH JIJISl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO k MarepHalbHO-TEXHHYECKOMY
obecrieueHr0 y4yeOHOro mpolecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpenHero oouero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUSAX IIPEIMETHOrO KabMHeTa
GU3MKN WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB ECTECTBEHHO-
Hay4yHOro IHukia. B kabunere (usuku AOMKHO OBITH HEOOXOAMMOE J1A0OPATOPHOE
o0opy/moBaHue IS BBIMOJTHEHHUS YKa3aHHBIX B MpOrpamMme MO (PU3MKE YUCHHUECKHUX
MPAaKTHYECKUX pabOT U IEMOHCTPAIIMOHHOE 000PYIOBAHHE.

JIeMOHCTpallMOHHOE 000pYyA0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OOECHEYMBACT TOCTAHOBKY IIEPEYUCICHHBIX B
nporpaMMe Mo (U3MKe KIOYEBBIX JAEMOHCTPALUNA JUIsl MCCIEAOBAHUS H3y4aeMBbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o00OopymoBaHHWE I YYCHHYECKHUX  MPAKTUUYECKHX  padoT
dbopMupyeTcsi B BUJe TEMAaTHIECKUX KOMIUIEKTOB M 00eCcreynBaeTcs B pacyére OTHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTtndeckue KOMIUIEKTHI JabOpaTopHOTO
o0Opy/nOBaHUsl JOJDKHBI  OBITh MOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX U MU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX N3MEPHUTEIBHBIX CUCTEM
B BHJIC ITU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMM LIENISIMA  M3y4eHHs (U3MKH B 0OOLIEM OO0pa3oBaHUU SIBISIOTCA:

(opMupOBaHrE UHTEPECA U CTPEMIICHHUSI O0YUaAIOIIUXCSI K HAYYHOMY U3YUYEHHUIO
PUPOJIBI, PA3BUTHE X UHTEIJICKTyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BHUTHE TPEICTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHNE

MCCJIEIOBATEIILCKOTO OTHOIICHUSI K OKPYXKAIOIINUM SBJICHUSIM; (DOPMHUPOBAHNE HAYIHOTO
MHUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yuyeHUs OCHOB
CTpPOCHUS MaTepuu M (yHIAMEHTAIBHBIX 3aKOHOB (u3uku; (popMUpOBaHUE YMEHHIA
OOBSCHSTH SIBJICHUS C UCTIOJB30BAHUEM (PU3UUECKHUX
3HAHWI ¥ HAYYHBIX JJOKA3aTeIbCTB; (OPMUPOBAHUE TIPEICTABICHUN O POIH (QUBUKH IS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
JlocTikeHre STHX Iefield O0ECIeYMBAETCsl PEIIEHWEM CIEAYIOMMX 3a7a4 B
mporiecce M3y4eHuss Kypca (U3UKH Ha YpOBHE CpeaHero oOiiero oOpa3oBaHMUS:



npuoOpeTeHne CUCTEMBbl 3HaHMNM 00 OoOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (PH3UKY, dJIEKTPOAUMHAMUKY, KBAHTOBYIO
($U3UKy U 3IEMEHTHI acTpOPHU3UKHU; HOPMUPOBAHNE YMEHUIN PUMEHSITH TEOPETHUECKHUE
3HaHUs AJi1 O0BICHEHUS

¢uznyecKkux SABICHUN B MPUPOAEC W M TMPUHATUS TNPAKTUYECKUX pEIICHUH B
MOBCEIHEBHOIN JKM3HH; OCBOEHHE CIOCOOOB pEIICHUs pPa3IMYHbIX 3a1ad C SBHO
3aJJaHHOW (PU3MUYECKON MOJENblo, 3ajad, I[OApPa3yMEBAIOUIMX CaMOCTOSITEIbHOE
co3maHue (u3MUeckod MOJAENH, aJCKBAaTHOW YCIOBUSAM 3a/ayd; [OHHUMAaHHE
(U3NYECKUX OCHOB U MIPUHIIUIIOB AEUCTBUS TEXHUUECKUX YCTPOICTB U

TEXHOJIOTHYECKUX TMPOIECCOB, WX BIUSHUS HA OKPYXKAIOUIyI0 CpEely; OBJIAJICHUC
METO/IaMH CAMOCTOSITEILHOTO TMJIAHUPOBAHUS U TIPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a U MHTEPIIPETaluid UHPOPMAIIMH, OTpPEIeICHUs
JIOCTOBEPHOCTH TIOJIYYCHHOTO pe3yJIbTaTa; CO3[aHWE YCIOBHMA IS Pa3BUTHS yMEHUUN
MIPOEKTHO-UCCIIEI0BATEIIbCKOM,
TBOPYECKOU JIEATENBHOCTH.
Ha wusydenune ¢Qusuku (0a30BbIi YpOBEHb) Ha YypOBHE CpEIHEro OOIIero
obOpazoBaHusi otBoauTcst 136 vacos: B 10 kiacce — 68 vacoB (2 vaca B Heeno), B 11
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

[IpennaraeMbrii B mporpamMMe 10 (U3MKE TMEpevYeHb JaOOpaTOpPHBIX H
IOPAKTUUECKUX pabOT ABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJaeT BBIOOp
OpoBeJeHUs J1a00paTOpHBIX pabOT U ONBITOB € YYETOM  MHIMBUIYaJbHBIX
0COOEHHOCTEHN 00yUYaroIIMNXCA.

JItobast paGoyas mporpaMma JOJDKHA MOJIHOCTBIO BKJIIOYATh B CeOsl cojepKaHUe
JTAHHOM MPOTPaMMBI IO (PHU3HKeE.

B otnenpHbIX ciayyasx Kypc (GU3MKKA 0230BOT0 YPOBHSI MOXKET U3y4aThCsl B 00bEME
204 4gaca 3a nBa roga ooyudenus (3 u B Hepenmo B 10 u 11 kiaccax). B atom cnyuae
yBEIMYMBACTCS HE MeHee deM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE HCIOJIb3YyeTCs
YUUTENIEM Ui W3Y4YEHHUS BOMPOCOB, TECHO CBS3aHHBIX C BBIOPaHHBIM MpoduiemM
oOydeHMs, M yBeTUYMBaeTCs y4ueOHas Harpys3ka, OTBOJMMAas Ha W3y4eHHUE MEXaHUKH,
MOJICKYJIIpHOM ~ (PU3UKM W DJICKTPOJAUHAMHUKH, 3a CYET paCHIMPECHUs 4YHCIia
7a00paTOpHBIX  pabOT  HCCIENOBATENBCKOTO  XapakTepa ©  YPOKOB  PEIICHUS
KaueCTBEHHBIX M PACUETHBIX 33]1a4.

COJEPXXAHUME OBYUYEHUA

10 KJIACC Pa3zgea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA
duznka — HayKa o npupoje. HaydyHble MeTo1bl IO3HAHUS OKPYIKAOILIEr0 MUpA.

Ponp akcrieppuMeHTa W TEOPHM B MPOIECCE IMO3HAHUS TPUPOMABI. DKCIEPHUMEHT B
buzuke.



MonenupoBanue (u3MUECKUX SBIEHUN U TmpoueccoB. HayuyHble rumortessl.
dusnueckue 3aKOHbI U TEOpUU. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb u MecTo ¢pusnku B JOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTHHBI MUpPA, B
IIPaKTUYECKOH ACSITEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHaJoroBbIC U HI/I(prBI)IG HN3MCPHUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTUYNUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBHKeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO  JBUKCHUS.
Cucrema orcu€ra. Tpaekropus.

[Tepemernenue, CKOpPOCTh (CpeIHsISE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE
MaTepUaIbHOW TOYKH, UX MPOCKIIMKU HA OCH CUCTEMBI KoopauHat. CioxxeHue
MEPEMEILICHHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE u PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKECHUE.

['paduixu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U TIEPEMEIICHUS
MaTepHaTbHOU TOYKH OT BPEMCHH.

CBoOosiHOE TIasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

Kpuponuneiinoe apuxeHue. J[BukeHne MaTepUaIbHOW TOYKU MO OKPY>KHOCTH C
MOCTOSIHHOM 1O MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAsI CKOPOCTh. [lepuon
1 yactoTta oOparnieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuuecknue yCTpOMCTBA M TMPAKTHYECKOEC MPUMEHEHHE: CITHIOMETp, JBIKCHHE
CHapS/IOB, LICTIHBIE U peMEHHBIC TIEPEIAUU.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETA, WJUIIOCTPAIMS KUHEMATHYECKUX XapaKTEPUCTHUK

JIBIKEHUS.

[IpeobpazoBanHue NBUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.
[TageHue Ten B BO3AYXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGnronenue paBukeHuss Tena, OpOIIEHHOTO TOJ VYIJIoOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.
HarmpaBnenue cCkopocTH TPy IBYKCHHUH 110 OKPY)KHOCTH.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

W3yueHue HEpaBHOMEPHOTO IBMKCHUS C IIEIbIO OMNPEICICHUS MTHOBCHHOM
CKOPOCTH.



UccnenoBanne COOTHOMICHUST MEXAY NyTSIMHU, HIPOUJCHHBIMU TEJIOM 3a
NoCJIeIOBaTEIbHbIE pABHBIC MPOMEXYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBUYKEHUU C
HaYaJIbHOW CKOPOCTHIO, PABHON HYIIIO.

N3ydenue nBUKEHHUS LIapUKa B BA3KOHN JKUIAKOCTH.
N3yuyeHune ABMKEHUS TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka
IIprammn otHocurensHOCcTH [Mamunes. Ilepseit 3akon Herotona. MHepuuanbsHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cyneprno3uiuu cwi. Bropoit 3akon HeioToHa s
MaTepualibHONM TOUKU. TpeTuid 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3aKoH BCCMHUPHOTI'O TATOTCHUA. Cuna TshKecTH. HepBaﬁ KOCMHYCCKasl CKOPOCTh.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunel Tpenus (mokosi, ckoibkeHus, kaueHusi). Cuma Tpenus. Cyxoe
Tperue. Cuiia TpeHHsI CKOJIbKEHUS U cuiia TpeHus nokos. Kospuuuent tpenus. Cuna
CONPOTHUBIICHUS MIPU IBHXKEHHUH TeJa B KUIAKOCTH HIIU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMXKEHUE aOCOIIOTHO TBEPIOTO TEa.
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpallleHus. [lnedo cumel. YcinoBUs paBHOBECHS
TBEPAOTO TEA.

TexHuueckue YCTpOﬁCTBa H IIPAKTHYCCKOC ITPUMCHCHUC: IIOAIIUITHUKH, IBUKCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu
SIBneHne HHEPLIUHU.
CpaBHeHHE MacC B3aUMOACHCTBYIOIINX TEN.
Bropoii 3akon HeroToHa.
N3mepenune cui.
CrnoxxeHue cuil.
3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMAaLIIH.
HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHHH.
CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.
YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomsi 13yuenue
JBUKEHUSI OpycKa M0 HAKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI  YIIPYTOCTH, BO3HUKAMIOIIMX B TPYXKUHE H
pe3MHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3axonvt coxpanenus 6 mMmexanuke

NMiynbc MaTepHaIbHOM TOYKH (Te€da), CUCTEMbI MaTEpUANIbHBIX TOYeK. Mmmyibe
CWIBl W H3MEHEHUE HMIIyJIbca Telld. 3aKOH COXpaHEHUs HUMIlyJbca. PeakThBHOE
JBU)KCHHE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass  sHeprus MAaTEpUAIBHOM  TOYKH. Teopema 00

U3MECHEHUM KHHETUYECKON YHEPTUU.

[TorenunanbHas »Heprus. IloTeHnManbHas SHEprus ynpyro AepopMUpPOBaHHOU
npyxuHbl. [loTeHanpHas sHEprus Teja BOJINU3H MOBEPXHOCTU 3EMJIH.

[loTeHnManbHble M HEMOTEHUMANbHBIE CUibl. CBsA3b pabOThl HENMOTEHLMAIbHBIX
CHJI C U3MEHEHMEM MEXaHUYECKOW DHHEPrMM CHUCTEMBI Tell. 3aKOH COXpPaHEHUs
MEXaHHYECKON IHEPTHH.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
IPY>KUHHBIN IUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne abCOMOTHO HEYNPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIbl C U3MEHEHWEM MEXaHMYECKON SHEpruu Tesa
Ha [IPUMEpE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJgekyasipuas pusnka u tTepMoauHaMuKa Tema
1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUM U HMX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABMKEHHS U
B3aMMOJICHCTBUS YacTUL BemecTBa. MoJenu CTpOEHHMs ra3oB, KUIKOCTENH U TBEPABIX
Te1 U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE JITHX Mojenei. Macca u pa3mepsl
Monekyn. KonnuectBo BemiectBa. [locTtostHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temneparyp
Ienbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUH UJICATHHOTO Ta3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpeIHer KHHETHIECKOM
SHEPIryHU TEIJIOBOIO IBMXKEHUS yacTull ra3a. [llkana remneparyp KenbBuna. ['a30Bb1e
3aKkoHbl. YpaBHeHne MenpaeneeBa—Knaneipona. 3akon Jlanbrona. M3ompoiieccsl B



UJIeaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe npecTaBieHue
U30IIPOLIECCOB: H30TEPMa, U30X0pa, n300apa.
TexHuueckue ycTpoicTBa U MpakKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu
OnBITHI, JOKA3BIBAIOIINE NUCKPETHOE CTPOCHHE BEIIECTBA, (oTOrpaduu MOJECKYIT
OPTaHUYECKUX COCTUHECHUN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnBbIThI, T0Ka3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
Mojenb, WLTFOCTpUpYIOLIas MPUPOY AABICHUS ra3a Ha CTEHKH COCy/a.

OneIThl, WUIIOCTPUPYIOIIME  YPAaBHEHHUE  COCTOSIHHS  WJICAIBHOTO  rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul
Ornpenenenue Macchl BO3/yXa B KJIIACCHOM KOMHAaTe Ha OCHOBE U3MEpPEHU 00bhEMa
KOMHATBI, JABJICHUS U TEMIIEPATyphl BO3yXa B HEMl.

HccnenoBanue 3aBUCHMOCTH MEXK/Ty TTapaMeTpaMU COCTOSIHUS Pa3pekKeHHOTO rasa.
Tema 2. Ocnoebl mepmoouHamuxu

TepMoanHamuueckass  cucremMa.  BHYTpeHHss SHEPrus

TEPMOJIMHAMHYECKOW CUCTEMBI M CIOCOOBI €€ n3MeHeHus. KonnuecTBO TemioThl U
pabota. BHyTpeHHss1 SHEPrUs OAHOATOMHOTO UACAIBHOTO ra3a. Bunpl Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIWS, U3JIyYEHHE. Y IeJIbHAS TEMIIOEMKOCTD BEIIECTBA.
Koyin4ecTBO TEmIOTHI IpHU TEIIonepeaaye.

[Tonsitue 06 aguabatHoM mporiecce. [lepBorit 3akoH TepmoauHaMuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJIMHAMHKY K HU3omporieccam. ['paduyeckas uHTepnpeTamus
paboThI Taza.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHIUOBL AeCTBUS TeruioBbIX MauvH. [IpeoOpa3zoBanus
PHEPIrUM B TEIUIOBBIX MamwuHaX. KoahdumueHT monae3Horo ACMCTBUS TEIIOBOU
mamuHbl. [ukn KapHo u ero xkosdduimeHT mojie3HOro MeHCTBHs. DKOJOTHYECKUE
po0IeMbI TEIJIOIHEPTETUKHU.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: IBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEN HPHEPruu Teja MpH COBEPILIEHUU PadOTHI: BBUIET MPOOKU
13 OyTBUIKK TIOJ JIEUCTBUEM CXKATOIO BO3/AyxXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
NyTEM TpeHUs (BUACOIEMOHCTPALIHS).



N3MeHeHune BHyTpeHHEN dHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeiaye.

OnpIT 0 aAabaTHOMY paCHIUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUTATENS BHYTPEHHETO CTrOpaHUs, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u konjaeHcanusa. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3ayxa.  HacelmeHHsIi nap. YenbHas

TEIJI0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramimueckue u aMmopdHbie Tena. AHU30TPOIUS CBOWCTB
KPUCTAJLIOB. Kunkue  kpuctamibl. COBpEMEHHbIE Matepuansl. [InaBnenue

Y KpUCTaJUIU3anus. Y IeabHas TeruioTa miaBienus. Cyonumanus.

VYpaBHeHue TemiIoBoro OanaHca.

TexHn4eckre yCTpOMCTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTHUHU MOTYUYCHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenne HarpeBaHus W IUIABJICHUS  KPUCTAJUIMYECKOTO  BEIIECTBA.

JleMOHCTpalnusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
HN3mepenne OTHOCUTENBLHOM BIIAXKHOCTH BO3yXa.

Paznen 4. dnekrpoaunamuka Tema
1. dnekmpocmamuka

DneKTpu3anus Ten. DJIEKTPUYECKHil 3apsa. J(Ba BuIa 3JIEKTPUUYECKUX 3apsioB.
[IpOBOIHUKH, AUAIAEKTPUKH U TMOJYNPOBOJHUKU. 3aKOH COXPAHECHUS SJICKTPUUECKOTO
3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodedHbld 3IEKTPUUYECKUN 3apsil.
Onektpuueckoe  mone.  Hampsoxk€HHOCTh — anekTpuueckoro  mojia.  [IpuHnmn
CYINEPIIO3ULINU NEKTPUUECKUX MOJIeH. JIMHUNU HAnps>KEHHOCTU 3JIEKTPUUYECKOTO TOJIA.

PabGorta cunm anexktpocratmdyeckoro moisis. Ilotenmuan. Pa3sHOCTh MOTEHIMATIOB.
[IpOBOIHUKM UM JAUDIEKTPUKU B IJIEKTPOCTATUUECKOM Tojie. JludmekTpuueckas
ITPOHULIAEMOCTb.

OnektpoéMkocTb. KoHaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEeHHOTO KOHJEH caTopa.
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TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE:  DJIEKTPOCKOI,
DIIEKTPOMETP,  AJEKTPOCTATUYECKAs  3allMTa,  3a3€MJIEHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEP.

Jlemoncmpayuu
Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.
B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEI.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.
DJIeKTpOoCTaTUYECKasl 3alUTa.
JINBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.
3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAM IUIACTHH,
PACCTOSIHUSI MEK1Yy HUMU U TUDJIEKTPUUECKON IMPOHUI[AEMOCTH.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul
N3mepenune 35eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKANA TOK. Y CIIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro ToKa. VIcTOUHUKN
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenune. 3akon OMa 715 y9acTKa LEeTH.

DNEeKTpUYECKOe  CONPOTUBIIEHHWE.  YJIEIbHOE  CONPOTUBJIEHUE  BEILECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora  snektpuueckoro  Toka. 3akoH  Jxoyns—Jlenma.  MouHOCTb
IIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYILIAsl CHJIa U BHYTPEHHEE COMPOTUBJIECHUE MCTOYHMKA TOKA. 3aKOH
OMa 17151 TOJTHOM (3aMKHYTOM ) 3ieKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DOneKTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs: U PUMECHAs! MPOBOJUMOCTD MOITYIPOBOAHHUKOB.
CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

OneKkTpuyeckuid  TOK B pacTBOpax M paciulaBax  3JEKTPOJIMTOB.
DNEKTPONUTUYECKAS TUCCOLUALUA. DIEKTPOIIN3.

DJIEKTpUYECKUA TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENBHBIN pa3psi.
Monnus. [1na3zma.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIEPMETP, BOIBTMETP,
peocTar, UCTOYHUKHU TOKA, AJIEKTPOHArPEeBaTENbHbIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIC
npuOopbl, TEPMOMETP  CONPOTUBICHUS, BaKyyMHBI JOHOA, TEPMHUCTOPbHl U
(boTOpE3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.
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Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb  CONIPOTHBIICHHS UWIMHAPUYECKUX IPOBOJHHUKOB OT JUUIMHBI,
IUIOIIAH MONEPEYHOr0 CEUYEHUs U MaTepHraIa.

CMmelaHHOEe COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe  wW3MepeHHMe  DIEKTPOABMXKYyIIeW cuibl. KopoTkoe  3ambIKaHHe
raJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

IIpOoBOIMMOCTE DIIEKTPOIIUTOB.

NckpoBoit paspsa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomur 3yduenne

CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB.

N3mepeHne dSIeKTpOABWKYILIEH CHJIBI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBIICHUS.

HaOnronenue anexTposusa.

Me:xnpeamMeTHble CBSI3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 10 kinacce ocyliecTBisieTcs ¢ yu€Tom
COZIEpKATENbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTUKH, OMOJIOTUU, XUMHUH,
reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamusi, CBSI3aHHBIE C H3YYEHHMEM METOJOB HAay4YHOI'O
NO3HAHUSA: SIBJICHUE, HAYYHBIM (QakT, runores3a, puznueckas BEIMUYMHA, 3aKOH, TEOpHUs,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHre CUCTEMbl ypaBHEHUH, JHHEWHas (yHKUHs, mapadoda,
runepOona, ux rpaukyd U CBOMCTBA, TPUTOHOMETPUYECKUE (QYHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M UX
IPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: MexaHuuyeckoe [BHKEHUE B JKUBOM mpupone, auddysus, ocmoc,
TEIJI0O00OMEH JKUBBIX OpPraHU3MOB (BHIBI TEIUIONEpPEAauH, TEIUIOBOE pPAaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILEeCTBAa, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BEILECTBA, MOJISPHAS Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEW M Tra3os,
AIIEKTPUYECKUE CBOMCTBA METAINIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TalbBaHUKA.

l'eocpagus: BnaXHOCTb BO3/yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HMCIOJIB30BAHMEM MEXaHU3MOB, YYET
TPEHUSI B TEXHMKE, MOALIWITHUKYU, WCIOJB30BAHUE 3aKOHA COXPAHEHHS MMITYJIbCa B
TeXHUKe (pakera, BOAOMET WM JpYyrue), ABUTATENb BHYTPEHHErO CrOpaHMs, MapoBas
TypOuHa, OBITOBOW  XOJOJWJIBHUK, KOHIMIIMOHEP, TEXHOJOTUHM  MOJyYEHUS
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COBPEMEHHBIX MAaTE€pUaJOB, B TOM UYHCIEC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHUE DJIEKTPONpPHOOPOB, KCEPOKC, CTPYUHBIN
OPUHTEP, DJIEKTPOHArpEBATENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENBHBIE MPUOOPHI,
rajgbBaHUKA.

11 KJIACC Pa3aea 4. JjIeKTPOANHAMUKA

Tema 3. Maznummnoe noje. I1eKMPOMAZHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3amMoaelcTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHOE
noyie. Bekrop MarHUTHOW WHAYKUWH. lIpuHUOMN Cynepno3uliUM MarHUTHBIX MOJEH.
JluHnn marHuTHOM WHAYKUMM. KapThHa JIMHMM MAarHUTHOM MHAYKIUW  IIOJIS
MOCTOSTHHBIX MarHuTOB.

MaruutHoe noJsie MpOBOAHUKA ¢ TOKOM. KapTuHa NMHUN MHAYKIUHA MarHUTHOTO
MoJIsl JUIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOI'O IPOBOJIHHUKA,
KaTyIIKU ¢ TokoM. OnbIT Dpcrena. B3anmoneiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHia, €€ MOIyJb W HAampaBlIiCHUE. /[BUKEHHUE 3apsHKEHHOM YacTULBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBneHHE 3IIEKTPOMArHUTHOW MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKIIUH.
DNEeKTpOABMKYIIAS CUJIa MHAYKIIMH. 3aKOH 3JIEKTPOMarHuTHOW nHayKunu Papanes.

BuxpeBoe »snekTpuyeckoe TMoje. OJIEKTPOABMKYIIAS CUIa WHIYKUUU B
IIPOBOJHUKE, JIBHKYILIEMCS IOCTYNATENBHO B OAHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuino Jlenna.
NHaykTUBHOCTE.  SIBI€HME  CaMOMHAYKLIMH.  OJEKTPOJABIKyLIas  cuja
CaMOMHAYKIIHH.

3Hepr1/m MAardmMTHOI'O ITIOJIA KaTYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne ycTpoHCTBa M NMPAKTUUECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUraTeNlb,  YCKOPUTEIM  DJIEMEHTApHBIX  YacCTHII,
WHyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu
OnbIT Opcrena.
OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.
JIvHUM MHIYKIMX MAarHUTHOTO TTOJIS.
B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.
Cuna Amnepa.
JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.
SIBIIeHUE PEKTPOMATrHUTHON UHIYKIIUH.

[Ipasuio Jlenua.
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3aBHCHUMOCTbD BJICI(TpOI[BI/I)KYHIeﬁ CWJIbl HWHAYKOUKU OT CKOPOCTH HN3MCHCHUA
MAargmMTHOTI'O ITIOTOKaA.

SIBneHue CaMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3ydenue
MarHUTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue ACHCTBUSA  IIOCTOSSHHOIO  MarHuTa Ha paMKy € TOKOM.
Hccnenoanue sSBICHUS JIEKTPOMAarHUTHOM UHIYKIIHAH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMpOMACHUMHbIE KONEOAHUSA

KonebarenbHas cuctema. CBOOOJHBIE MEXaHUYECKUE KosieOaHus. ['apMoHnUeckue
konebanus. [lepuon, yacrora, ammmtyna u ¢asza konebanuil. Ilpy>XMHHBII MasTHUK.
MarteMaTtnyeckuili MasiTHUK. YpaBHEHHWE TapMOHMYECKUX KoieOanwil. IIpeBpaiienue
HHEPrUu MPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebartenbublit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHbIE KOJI€0aHus B UA€ATbHOM
K0JIE0aTEIbHOM KOHTYpE. AHAJIOTHSI MEXKAY MEXaHUUECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusimMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTHH B UICATbHOM
KOJieOaTeILHOM KOHTYPE.

[IpencraBienre o 3aTyxaroMX KoyieOaHUSIX. BBIHYXIE€HHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

ITepemennslil Tok. CHHYCOMIAIbHBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEWCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U HAIIPSKEHUS.

Tpancpopmarop. I[lpousBoacTBO, Tmepemadya W MOTPEOJICHUE DIICKTPUUECKON
SHEPruu. OKOJIOTMYECKHE PHUCKM IIPU IPOU3BOJCTBE JIIEKTpod3Hepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTporncTBa M MPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUUYECKAN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB  KoJieOAaTeIbHOM  CHUCTEMBbl  (IPYKUHHBIM — WJIH
MaTeMaTHYECKUI MasSTHUK).

Habmonenue 3aTyxaronux KoueoaHuii.
HccnenoBanne cBOWCTB BhIHYXACHHBIX KOJI€OaHUH.
Habmonenue pezonanca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumwiorpaMmbl (3aBUCUMOCTH CUJIBI TOKAa M HANPSHKEHUST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc IIpu IIoCICA0BAaTCIIbHOM COCIMHCHUH pEe3uCTOPAa, KaTylIKH
HHAYKTUBHOCTHU U KOHJCHCATOPA.

Mojienb JIMHUY 3JIEKTPONIEPENAYN.
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Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH MEPUOIa MAJIbIX KOJIEOAHUN rpy3a HA HUTH OT JIJTMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanue nepeMEHHOTO TOKa B LENU U3 IOCIEAOBATEIBHO COCIMHEHHBIX
KOHJICHCATOPA, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 3J1eKmMpPOMACHUNHbBIE 60IHbL

MexaHuueckue BOJIHBI, yclioBUd —pacnpoctpaneHus. Ilepumon. CkopocTtb
pacrpocTpaHeHuss W JUIMHAa BOJHBL. [lomepeyHble W MPOAOJBHBIE  BOJIHBI.
HuTtepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentamnus BektopoB E, B, V B snexrpomarnutHod BosiHe. (CBoiicTBa
AJIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, IMpEJIOMIICHUE, MoJsgpu3aius, Audpakius,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[Ilkana 3JI€KTPOMAarHUTHBIX BOJH. [IpuMeHEHUE >SIEeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguOCBsI3U U TeNeBUAcHUA. Paqnonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHnueckue yCTpOMCTBA W  MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YyJIbTpPa3ByKoBas JUAarHOCTUKAa B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M 4aCcTOTOU
KOJICOaHMIA.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)XXEHUE, MPEIOMIICHHE,
noJisipu3arys, Tudpaxius, THTEpPEpeHITHS.

Tema 3. Onmuxa
I'eomerpuueckas  onruka. IlpsmonuHelrHOE  paclnpoCTpaHEHHWE CBeTa B

ogHopoaHou cpeae. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.
OtpaxkeHune cBeTa. 3aKOHbI OTpakeHUs cBera. llocTpoeHue u3z00pakeHUd B
IJIOCKOM 3€pKae.
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[Ipenominenue cBera. 3aKOHbBI MTPEIOMIIEHUS CBETA. AOCOIOTHBIN MTOKA3aTellb
npenomienus.  [loxHoe BHYTpeHHee oTpaxkeHue. [IpenenbHbIit yroin
MOJTHOTO BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cseta. CiioxHbIN cocTaB Oenoro cBera. LBerT.

Cobuparomue u paccenBaromue JUH3bl. ToHKas auH3a. POKYCHOE paCCTOSHUE U
omnTUYecKas cuia TOHKOM nuH3bL. [locTpoenme wu3olOpakeHWid B cOOMparOUINX U
paccenBarommx auH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHKHU. Y CIIOBUSA
HAOFOICHUST MAaKCHMYMOB M MHHHUMYMOB B WHTEP(HEPEHIIMOHHOW KapTHUHE OT JABYX
CUH(DA3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. Judpakiumonnas pemérka. YcioBue HaOJIOACHUS TIABHBIX
MaKCUMYMOB IpY NaJ€HUH MOHOXPOMAaTUYECKOTO CBETA HAa JU(PPAKLIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M  MPAKTUYECKOE NPUMEHEHWE: OYKH, JIyIa,
¢oroanmnapar, NPOESKIMOHHBINA ammapaTr, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs ONTHKA,
Tu(pakMOHHAsA PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMoONIMHEHOE  paclpOCTPAaHEHHE, OTpPaXEHUE U INPEJIOMIICHHE  CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

WccnenoBanue cBOMCTB N300paykeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue nntepdepeHnn crera.

Hab6nronenue nudpaxiuu ceera. Habmonenne
JUCTIEPCUU CBETA.

[TonyueHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.
[Tonydenne cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.
Habmronenue nossipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl
N3Mepenue nokazaress npeioMIeHUs CTeKIIa.
UccnenoBanme  CBOMCTB ~ HW300pakeHWHW B JIMH3AX.
HaOnronenue aucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['pannubl TPUMEHMMOCTH KJIACCHYECKOW MeXaHukW. [locTynmarsl crienuaibHOU
TEOPUH OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.
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OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHHUE BPEMEHU M COKpAILECHHE
JUTUHBI.

DOHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBs3p Macchl C DHEPrUEH M MMILYJIbCOM PEIATUBUCTCKOM YacCTHUIbl. DHEPIHs

ITOKOS.

Paznen 7. KBanToBasi pusuka Tema 1.
Inemenmuvl KBAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3Heprun GOTOHA C €r0 YACTOTOW. DHEPrus u
UMIYyJIbC GOTOHA.

OtkpeiTiie u uccienoBanue Qororddexra. Onpitel A.I'. CroseroBa. 3aKOHBI
doToapdexra. VYpaBHenune OuHmTeiHa mna  Qororddexra. «KpacHas rpaHHLIa»
dboTtoaddexra.

JaBnenue ceera. OnwiTel I1.H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA W  MPAKTUYECKOE MPUMEHEHHue: (POTORIEMEHT,
dboToaTYMK, CoJIHEUHAsi OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeIIHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccessHuio o-4acTuil.
[Inanerapuas monenb aroMa. [Toctynatel bopa. M3nydenue u noriomieHue (GOTOHOB
IIPU NIEPEXOJIE aTOMa C OJHOTO YPOBHS YHEPTUM HA Apyrou. Buasl cnektpos. Ciektp
YPOBHEW 3HEPTHH aToMa BOAOPO/IaA.

BonnoBeie cBoiictBa uyactuil. Bomubl ge bpoinsa. KopnyckynsipHo-BOIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE MPHUMEHEHUE: CHEKTPAIbHBIA AHAIU3
(criekTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.

Jlemoncmpayuu
Mogens onbita Pesepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOmronenue nuHelyaThIX CIEKTPOB U3NydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl
Hab6nronenue nmuuaeityaToro cnekrpa.
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Tema 3. Amomnoe a0po
DOKCIEpPUMEHTHI, JOKA3bIBAIOIINE  CJIOXKHOCTh CTpoeHUs  sapa. OTKphITHE

panuoakTuBHOCTH. ONBITE Pesepdopa mo onpeneneHnio coctaBa painoakTUBHOTO
uznydyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTHBHOCTH Ha
’KHBBIC OPTaHU3MBI.

OtkppiTue TpoTOHa W HelTpoHa. Hykmonnas wmogmens saapa [eiizenOepra—
WBanenko. 3apsn sapa. MaccoBoe yncio siapa. M30Torsl.

Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue.
3aKOH paJMOaKTUBHOIO pacnaja.
DOHeprus CBA3M HYKJIOHOB B siipe. SnepHeie cuibl. JledekT macchl sizpa.

Anepusie peakuuu. [lenenue u cuHTE3 AI€EP.
SAnepubrit peakrop. Tepmosinepubiii cuntes. [IpoOiaemMbl 1 EPCHIEKTUBBI SIIEPHOMN
DHEPIreTUKH. DKOJOTHYECKUE ACTIEKTHI IAEPHON YJHEPTETHUKMU.

3JIGMGHTapHBIC YaCTHUIBI. OTKpBITI/Ie IIO3UTPOHA.
MGTOI[BI Ha6JIIOI[€HHSI N PCTUCTPpalH 3JICMCHTAPHBIX YAaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3HUecKOl KapTUHBI MUpA.
TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: ITO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aTOMHas 6oMoa.

Jlemoncmpayuu
CYETYMK MOHUBUPYIOIIUX YACTHII.
Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMUU M ACTPOPUZNKHU
Otanbl pa3BUTHSA ACTPOHOMHUHU. lIpUKIIamHOE W MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bup 3B€3nH0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, TUTAHETHI, UX BUAUMOE JIBUKEHUE.
CoJsiHeuyHas cucreMa.

Comnnue. ConHeuHnass akTUBHOCTb. McTounnk sHeprun CosiHIA U 3BE31. 3BE311bI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMmMa «CHEKTpaIbHbIA KJIACC — CBETUMOCTB). 3BE3/IbI
IJIAaBHOM MOCIIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUIsl 3BE3] TJIaBHOU
NOCJIE0BATEIbHOCTU. BHyTpeHHee cTpoeHue 3B€31. COBpEMEHHBIE NMPEACTABICHUS O
IPOUCXO0XKJIEHNHU 1 3BooMK CoHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii Ilyte — Hama ['amaktuka. [lonoxenue wu pgBwxenue CoyHIa B
I'amakTuke.

Tunbl ranakTuk. Pagroranaktuky u kBa3zapbsl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.
Bcenennas. Pacmmpenune Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe usiyyeHue.
Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.
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Hepeménnsie mpoOaeMbl aCTPOHOMHUH.
Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HMCIOJB30BaHUEM KOMITBIOTEPHBIX
TIPWIIOKCHUH TSI OTIPEICTICHUS TOJIOKCHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIC c03Be3aus CeBEpHOTO MONYIIApUs U SPKHE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o01marmnee NOBTOpeHue

Ponb pu3uky 1 acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOH, COLMATBHON U
THYECKOHN cepax AeATeTbHOCTH YeIOBEKa, pOJIb U MECTO (PM3UKHU M aCTPOHOMUHU B
COBPEMEHHOHM Hay4YHOH KapTWHE MHUpPA, pojb (hU3NYecKol Teopuu B (POPMUPOBAHUH
npeAcTaBIeHUN O (GU3NYECKON KapTHHE MHpa, MECTO (U3NYECKON KapTHUHBI MUpa B
00II1eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenne kypca Gpusznku 6a30Boro ypoBHs B 11 Kiacce oCcymecTBIseTCs ¢ y4éToM
COJICPKATEIIbHBIX MEXITPEAMETHBIX CBSI3CH ¢ KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsmusi, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, Hay4YHBIN (hakT, TUNoTe3a, Pu3nueckas BEIMYMHA, 3aKOH, TEOPHUS,
HaOJII0/IeHKE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHHUM, TPUTOHOMETpUUECKUE (YHKIIUU:
CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOMKIECTBO,
BEKTOPhl M HMX MNPOEKIHM HA OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB, MPOU3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUN, MPU3HAKU TOJA00US TPEYroJIbHUKOB, ONPEIeICHUE TUIOMAIN
I0CKUX puryp u o6béma Ted.

buonocus: snekTpudeckue SIBICHUS B )KUBOU MPUPOJIE, KoJeOaTeIbHbIE JTBIKCHUS
B JKMBOW MPUPOJEC, ONTHUYECKUE SIBIICHUS B KWBOMW IPUPOJIC, ICHMCTBUE pAaaUallMM Ha
JKMBBIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX TEJN,
MEXaHU3MbI 00pa30BaHUs KPUCTATUIMUECKOMN PEIIETKH, CTIEKTPAIbHBIN aHATIU3.

Teoepachus: mMarHUTHBIC TOJIOCA 3eMJIH, 3aJICKH MArHUTHBIX Py, (OTOChEMKA
3€MHOM MOBEPXHOCTH, MPEACKAZAHUE 3EMJIETPSCCHUN.

Texnonocusa: TUHWUKA  DJEKTPOINEPEAd, TEHEpaTOp  MNEPEMEHHOTO  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS T€4b, pajap, paAuonpuEMHNIK, TEIEBU30p, aHTCHHA,
teneon, CBY-meub, NpPOSKIIMOHHBIN armapar, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapes.

INJJAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHMUASA
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OcBoenune yueOHoro mpeamera «Ddusuka» Ha ypOBHE CpEeAHEro OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHB) JOJKHO OOECICUUTh JOCTHKEHHE CICAYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mnpeamera «PU3HUKa» JOJKHBI
OTpa)kaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOy4YarouIuxcsi  pyKOBOJCTBOBATHCSA
chopMHUpPOBaHHOW BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX
OpHEHTALNH, MO3UTUBHBIX BHYTPEHHHUX yOexIeHuH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO OIbITa
M ONbITA JEITECIBbHOCTH B MPOLECCE pPEAIU3ANUUM  OCHOBHBIX  HaIpaBJIEHUN
BOCIIUTATEIILHOMN JCATEIILHOCTH, B TOM YHCJIE B YaCTH: 1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIUN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 OOLIECTBA;

MIPUHSTHE TPaIULIMOHHBIX 00111eUeTI0BEYECKUX T'YMaHUCTUYECKUX 151
JIEMOKPAaTHYECKNX IEHHOCTEHW; TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpPECAX IPAXKIAHCKOTO

oOmiecTBa, y4aCTBOBaTh B CAaMOYIIPABJICHUN B 00pa30BaTEIbHON OpPraHU3alnui; YMEHUE
B3aMMOJIEHCTBOBATH C COLMAJIBLHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX

GyHKIUSIMH YW Ha3HAY€HUEM; TOTOBHOCTh K TyMaHUTapHOW H
BOJIOHTEPCKOM JIEATENBHOCTH; 2) NaTPUOTUYECKOIO
BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)kAaHCKOW HWJIEHTUYHOCTH, NaTPUOTU3MA,
LIEHHOCTHOE OTHOIIIEHUE K TOCYJIAPCTBEHHBIM CUMBOJIAM, IOCTHKEHUSIM

POCCUICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUS:

chOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  TOBEICHUS;
CHOCOOHOCTh  OLIGHMBAaTh CUTYallUI0 M TNPUHUMATh OCO3HAHHBIE  pEILEHU,
OpUEHTHUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JESTEIbHOCTH y4Y€HOT0; OCO3HAHHWE JIMYHOTO BKJIaJa B IMOCTPOCHHE YCTOWNYHMBOTO
Oynymiero; 4) 3CTeTHYeCKOro BOCTIUTAHMS:

ACTETHUYECKOE OTHOIIEHUE K MUY, BKIIFOUasi 3CTETUKY HAyYHOTO TBOPUECTBA,
npucyuero (pu3ndyeckoil Hayke;
5) Tpy/10BOr0 BOCIIUTAHMSA:
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MHTEPEC K Pa3NUYHbIM chepaM mpodecCHOHANTBHON AESITEIBbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOW M TEXHUKOW, yMEHUE COBEpIIaTh OCO3HAHHBIN BHIOOP OymyIeit
npodeccu W peanr30BhIBATE COOCTBCHHBIC >KU3HEHHBIC IUIAHBI; TOTOBHOCTH |
CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHMIO B 001aCTH (PUHUKH

Ha MPOTSHKCHUU BCEH KU3HU; 6)
IKOJIOrHYECKOI0 BOCIIUTAHMSA:

cOPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIBTYpbl, OCO3HAaHHE TJI0OATBHOTO
XapakTepa
HKOJIOTHYECKUX MPOoOseM; MIaHUPOBAHUE U OCYIIECTBICHHE ACHUCTBUI B OKPY KaIOIIEH
Cpelie Ha OCHOBE
3HAHUA LEJIeW YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;
Pacmmpenue ombitTa JEATEIBHOCTH DKOJIOTMYECKOM HAIPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 PH3HKe; 7) HEeHHOCTH HAYYHOTO MO3HAHMS

c(OpPMUPOBAHHOCTH MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS  (PU3NYECKOM HAyKH; OCO3HAHHWE IIEHHOCTH HAy4YHOM JI€ATEIbHOCTH,
TOTOBHOCTh B IMIpollecC€ HW3Y4YEHUS (PU3UKM  OCYIIECTBISATH MPOEKTHYIO U
MCCIIE0BATENBbCKYIO AEATEIBHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJ/IBTATDBI

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHBbIC YUeOHbIe 1ecTBUS Ba3oBbie
JOrnyecKue JeCcTBUA:
CaMOCTOSITEIIbHO (DOPMYJIMPOBATh M aKTYaJHU3UPOBATh MPoOIeMy, paccCMaTpruBaTh

e BCECTOPOHHE; OMPEEIATh IENH IeATeILHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPHH HX
JOCTW)KEHUS, BBISBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUUS] B PacCMATPUBAEMBIX
bu3nIecKux

SBJICHUSIX; pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMbI C YIETOM aHAN3a UMEIOIITUXCS

MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB

LEJIIM, OLICHUBATh PUCKHU MOCJIEACTBUM NESITEIbHOCTH; KOOPAUHUPOBATH U BBITOIHATH
paboTy B YCIOBUSAX PeaIbHOTO, BUPTYAJTHLHOTO U

KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;, Pa3BUBATh KPEATHBHOE MBIIIJICHUC
NP PCEIICHWHM JKU3HEHHBIX MpoOieM. ba3oBble Hccien0BaTeIbCKUE
neflcTBUA.

BIaaCTh Haquoﬁ TCpMHHOJ’IOFHCfI, KIIFOYCBBIMU IIOHATHUAMU U METOdaMH

bu3nueckoil HayKH; BIaJ€Th HABbIKAMHM Y4YEOHO-HCCIEIOBATEIbCKONM M MPOEKTHOM
JESITETbHOCTH B oOnactd  (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
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CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCIICHUA 3aaad (bHSI/I‘IeCKOFO COACPIKAHMA,
IMPUMCHCHHIO PA3JINYHBIX MCTOAOB IIO3HAHUA,
BJIaACTh BHIAMH  JCATCIIBHOCTH  IIO  IIOJYYCHHIO HOBOI'O  3HAHUA, cro

UHTEPIpETalUH, TPEoOPa30BaHUIO M MPUMCHCHHIO B PA3IMYHBIX YUCOHBIX CHUTYAIHSIX,
B TOM YHCJIC TPU CO3JAHUU YyYEOHBIX MPOCKTOB B 00JIaCTU (PU3WKH;  BBISBIATH
PUYHHHO-CJICICTBCHHBIC CBSI3M W aKTyaJM3HpPOBATh 3aJladyy, BBIABUTATh THIIOTE3Y €€
pelIcHUs, HaXOJIUTh apryMEHTHI IS JOKa3aTelbCTBA CBOMX YTBEPIKICHHM, 3a7aBaTh
napamMeTpbl W KPUTEPHUH PEHICHUS; aHAJU3UPOBATHh IMOJYYCHHBIC B XOJE PEIICHUS
3aJIayy pe3yJabTaThl, KPDUTHUCCKH

OIICHUBATh HX JOCTOBEPHOCTh, IPOTHO3WPOBATh H3MEHEHHWE B HOBBIX YCIIOBHSIX;

CTaBUTb U (HOPMYIUPOBATh COOCTBEHHBIC 3a]]a4H B 00pa30BaTEILHOM
NEATETLHOCTH, B TOM YHCIIC TIPU U3YUCHUU (DU3UKH; TaBaTh OIICHKY HOBBIM CHUTYAIIHSIM,
OIICHUBATh IPHOOPETEHHBIM ONBIT, yMETh IIEPEHOCUTh 3HAHHSA 10 (U3UKE B
MPAKTUIECKYIO 001aCTh )KU3HEAEATCILHOCTH; YMETh HHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEAMETHBIX 00JIaCTei; BBIABUTaTh HOBBIC WJICH, MPejiaraTh OpUTHHAIBHBIC TIOIXOIbI
U PEIICHUS; CTaBUTH MPOOJIEMBI M 3aJa4H, JOIMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.
Pa6ora ¢ unpopmaunmeii:

BIAJCTh HAaBBIKAMH TMOJydYeHUs WHGOpPMAIUU  (PU3WIECKOTO  COACPKAHUS
U3 HWCTOYHMKOB pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIICCTBISITh IOWCK, aHaJu3,
CHUCTEMAaTH3aIMIO U HHTEPIIPETalNI0 HH(POPMALIMK Pa3IMIHBIX BUJIOB U (JOPM
MIPE/ICTABIICHUS; OIIEHUBATh JOCTOBEPHOCTH

uHbopMaIny;

HCITOJIh30BaTh CPEACTBA HHPOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pelICHNH KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTraHM3allMOHHBIX 3aja4 c
cobmogeHueM TpeOOBaHUN  SPrOHOMHKHU, TEXHHKA O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepeKeHrs, TPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€301acHOCTH; CO3/1aBaTh TEKCTHI (PU3MYECKOT0 COAEP)KAHMS B Pa3IMUHBIX (popMarax c
y49éTOM Ha3HaueHWs WHOOpPMAIMU W IEJICBON ayIuTOpWH, BBIOWpas ONTHMAIIBHYIO
dbopMy NpenCcTaBICHUS U BU3yaTU3aIUH.

KomMMyHUKaTHBHBIE YHUBEPCAJbHBbIE YUeOHbIE IeCTBUS:
OCYILIECTBIIATh OOIIEHHE HAa ypokaxX (PU3MKU W BO BHE-YPOUHOU NESITEIHHOCTH;
pacrio3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYyallud U CMSAr4aTh KOH(MIUKTHI,
pPa3BEPHYTO M JIOTHYHO H3JIaratb CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHHEM
SI3BIKOBBIX

CpPEACTB; MOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W HHAWBUIYAIHHOU
paboThI; BEIOMPATh TEMATUKY U METOIbl COBMECTHBIX JCHCTBUMA C YU4ETOM OOIIUX
WHTEPECOB,

1 BO3MOXKHOCTEH KaXa0ro 4JjcHa KOJIJICKTHUBA,
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MIPUHUMATH L€ COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUS TO €€ JOCTHXKEHHUIO: COCTABJISITh IUIAH JEWCTBUM, pACIPENENIATh POIH C
y4€TOM MHEHHM YYaCTHUKOB, 0OCYKJaTh PE3YJIbTaThl COBMECTHOM pabOThl; OLICHUBATh
KaueCTBO CBOET0 BKJIAJa U KAXKJIOT0 YYACTHUKA KOMAH/Ibl B OOIINI
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPHUSIM; MpeJjiaraTb HOBBIE MPOEKTHI, OIEHWBATh
UJIed C TO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH, NPAKTUYECKON 3HAYMMOCTH;
OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JIMYHBIX CUTYaIIHX,

IPOABJIATH TBOPUCCTBO U B006pa)KeHI/IC, OBITH WHHUIIMATUBHBIM.

PeryasiTuBHbIE YyHHBeEpPCcaAJIbHbIE YUYeOHbIE 1eCTBUS
Camoopranuzamnus:

CaMOCTOSTENIbHO OCYIIECTBJISITh MO3HABATENIbHYIO JEATEIbHOCTh B 00JACTH

busuku
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W (POPMYIHPOBATH COOCTBCHHBIC
3a/layd; CaMOCTOSITEIbHO COCTaBJISATh IUIAH PEIICHUS PAaCUETHBIX W KaueCTBEHHBIX
3a/lay, TUIaH BBIOJIHEHHS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH WM TPEATIOYTEHHUH; JaBaTh OICHKY HOBBIM CHUTYaIlHsIM;
pacuMpsITh paMKd y4eOHOTO MpeJMeTa Ha OCHOBE JUYHBIX MPEANOYTCHHI; JenaTh
OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTh
3a peuieHue; OILICHUBATh

MPUOOPETEHHBIN OMBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMH B 001aCTH (PU3KKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIA MHTE/JIEKT: JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM,

BHOCUTBH KOPPEKTHUBHI B ICITEILHOCTD,

OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB IIEJISIM; BIAJCTh HaBBIKAMHU IMO3HABATEIHHOU
pedaexcun Kak 0CO3HaHUSI COBEPIIIAEMbIX

JIEUCTBUN U MBICIUTEIBHBIX TIPOILIECCOB, MX PE3YJIHTATOB U OCHOBAHWI; HCIOJIb30BAThH
puEMBI pedIEKCHH IS OIICHKH CUTYaIlMH, BHIOOpA BEPHOTO

pelIeHus; YMETh OIICHWBATh PUCKM W CBOEBPEMEHHO IMPUHUMATH PEIICHHS IO MX

CHWKCHUIO; MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TP aHAIN3E PE3yJbTaTOB

NeATEILHOCTH; IPUHUMATD ce0s1, TOHMMas CBOM HEIOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apPryMEHThl JPYyTUX TP aHaIW3e pPe3yiIbTaToB

NeATETLHOCTH; TPU3HABATH CBOE MPABO U MIPABO JIPYTUX HA OIIMOKH.

B mporecce moCTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHUS IMPOTPAMMBI  TIO
buzuke IS ypoOBHA  cpeaHero  obmiero  oOpa3oBaHMs Yy  OOy4arommxcs
COBEPIIEHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIararoIIHiA
c(hOpMUPOBAHHOCTD:
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CaMOCO3HAHUS, BKJIOYAIOIIET0 CIOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS PA3BUTHUS COOCTBEHHOW SMOLIMOHAIBHOM c(epbl, ObITH
YBEPEHHbIM B ce0e; caMOperyJMpoBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
HYMOLIMOHAJIBHBIM H3MEHEHUSM M MpPOSABIATH TMOKOCTb, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEW MOTHMBALIMM, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHMIO LIEJIM U YCIIEXY,
ONTHUMH3M, HHUIIMATUBHOCTb, YMEHHUE JECHCTBOBATh, UCXOMSI U3 CBOMX BO3MOXKHOCTEW;
HIMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBaTh €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIMOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMIO; COLUAIBHBIX HABBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTh BBICTPAaUBaTh
OTHOILEHUS

C ApYIruMHu JIXOAbMH, 3360TI/ITLC$I, IMPOABIIATE HHTCPCC U pa3pClIaTh KOH(bJII/IKTbI.

HHPEAMETHBIE PE3YJIBTATBI

K xoHny o0yuenuss B 10 kJj1acce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUM, B MPAKTUYECKOW JAECSATEIbHOCTH JIFOACH; YUYUTHIBATh TPAHUIIBI TPUMEHECHUS
M3YUYEHHBIX (U3NUECKUX MOJICNIC: MaTepualbHas TOYKa, WHEpIUAJIbHAs CHUCTeMa
oTcuéra, aOCOJIOTHO TBEPJOE TENO, WJCATbHBINM Ta3, MOJIETU CTPOCHHS Ta3o0B,
KUJIKOCTEM W TBEPABIX TEJ, TOYEUHBIA DJIJIEKTPUUYECKUM 3apsA] NpPH  PEIICHUH
dbu3nyecKkux 3a7a4; pacrno3HaBaTh (pU3nUecKue BJICHUS (TIPOLIECChI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHSI BEILIECTBA U
AJIEKTPOJUHAMUKY: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHENWHOE JBUKEHUE,
CBOOOJIHOE TIAJICHHUE Tell, JBMKEHUE M0 OKPYXHOCTH, MHEPIIMs, B3aUMOJCHCTBUE TEI,
niddy3us, OpOYHOBCKOE JABHKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3MCHCHHUE
00béMa Ten TpU HarpeBaHWM (OXJIAXJEHWU), TEIUIOBOE paBHOBECHE, HCIApEeHUE,
KOHJICHCAIUsl, IUIABJI€HUE, KPUCTAJUIM3ALMS, KUIIEHHE, BIAXHOCTh  BO3/IyXa,
MOBBLIIIICHUE JIABJICHUS ra3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHMSI Ta3a B M3OIpolieccax, dJEKTPU3ALMs Tel, B3aUMOJEHCTBHE
3aps/IOB; OINUCHIBATH MEXAHMYECKOE JBIKCHHE, MCTOJB3Yd (U3UUYECKUE BEINYUHBI:
KOOpJIMHATa, MyTh, TIEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHIa, UMITYJIbC
Tela, KWUHETUYEeCKas »HHEPTus, MOTCHIMANIbHAS DJHEpPrusi, MexXaHudeckas paboTa,
MEXaHUYECKasi MOITHOCTh; TP OMMCAHUH TMPABWIHHO TPAKTOBATh (YU3UUECKUN CMBICI
UCIIOJB3YEeMBbIX BEJIMYWH, WX OO0O03HAUCHHUS W €IUHMIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3HYECKYIO BEIMUYUHY C IPYTUMH BEIIMUYNHAMU;

OIIMCBhIBATh U3YYCHHBIC TCIIJIOBBLIC CBOMCTBA T€JI U TEIJIOBBIE SIBJICHUS, UCITOJIb3Ys
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dusznyecKre BEIMYMHBL: JaBJIEHUE ra3a, TEMIIEpaTypa, CpeIHsIsl KHHETHUECKAasi SHEPTHUs
XAa0TUYECKOI0  JABW)KCHHUS MOJIEKYJ, CPEIHEKBaApaTU4HAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabdora rasza, Ko3((UIUEHT I0JE3HOrO
JEUCTBUS TEIJIOBOTO JBUIATENSA; NPU ONUCAHUM NPABUIBHO TPAKTOBATH (PU3MUYECKUN
CMBICJI UCHOJb3YEMBIX BEIUYMH, UX OOO03HAYEHMs] U E€AUHMIIBI, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIIUE JTaHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMH BEJIWYMHAM; OMHUCHIBATH
W3YUYEHHBIE JJIEKTPUUECKUE CBOKMCTBA BEIIECTBA U MJIEKTPUYECKUE

ABJIEHUSI (IIPOLIECCHI), HMCHOJB3YS (PU3MUECKHE BEIMUYUHBL DIEKTPUUYECKUM 3apsij,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD OJIS, IIOTEHIUAI, PA3HOCTh IIOTEHIIMAJIOB; IIpU
ONKCAaHUU TNPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICI MCIIOJIb3YyEMbIX BEJIUYMH, MX
0003HAUYEHUS U €IMHULIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JIPYTMMHU BEIMUYMHAMU; AHAIU3UPOBATH (DU3UUECKUE MPOLECCHI U SIBJICHUS,
UCHOJIB3YS PU3NYECKUE 3aKOHBI

U TNpUHUUIBL 3akoH BcemupHoro TtsroreHus, |, Il u Il 3akonsl HbroToHa, 3akoH
COXpPaHEHUS MEXAHMYECKOW DHHEPruu, 3aKOH COXPaHEHUS WMIIYJIbCA, IPUHIUI
CYNEpIO3ULIMA CWJI, TPUHLUI PABHONPABHUS WHEPHHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, Ia30BBIE 3aKOHBI, CBS3b
CpeIHEl KHWHETHYECKOM HHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYJI C aOCONIOTHOU
TEMIIepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUsS 3JIEKTPUYECKOIO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEMaTUYeCKOE BBIPAKEHUE U yCIOBHS (TpaHulbl, O00JAaCTH) MNPUMEHUMOCTH;
OOBSICHATH OCHOBHBIEC IPUHLIUIIBI JIEHCTBUS MAIllMH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; paznuyarh YCJIOBUS UX O€30IaCHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HU;  BBINOJHATH SKCIEPUMEHTHl IO HCCIEIOBaHUIO (U3NYECKUX SBICHUH U
MPOLIECCOB C HCIOJIB30BAHUEM TMPSMBIX, W KOCBEHHBIX H3MEPEHUH, MpPU OSTOM
dbopmynHupoBaTh MpoOIEMy/3alady M THUIIOTE3y YYeOHOTO 3KCIEPHUMEHTa, COOMpaTh
YCTAaHOBKY U3 NPEIJIOKEHHOI0 00OpYyIOBaHMS, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIbI; OCYILIECTBIIATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYMH, MPU
3TOM BBIOMPATH ONTUMANIBHBIN CIIOCOO M3MEPEHUS U UCTIONIb30BaTh U3BECTHBIE METO/IbI
OLICHKM TOTPEIIHOCTEN MU3MEpPEHUI; UCCIEN0BATh 3aBUCUMOCTH MEXAY (PU3HMUECKUMU
BEJIMYMHAMU C HCIOJIB30BAHMEM NPSIMBIX HM3MEPEHUH, NPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUPOBATh PE3YJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH
B Buje TaOMuI W rpaduKoB, JAelaTh BBIBOABI IO peE3yJibTaTaM HMCCIECIOBAHUS;
co0Ir01aTh MpaBuiia 6€30MacHOT0 TPy/la IPU MPOBEICHUH HCCIIEI0BaHNN B paMKax
y4eOHOT0 IKCIEPUMEHTA, YUYEOHO-UCCIAEA0BATEIbCKOM U MPOEKTHOU AESATENbHOCTU C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOTO 000PYIOBAHUS;, pEIIaTh
pacy€THbIe 3a7aud C SBHO 3aJaHHOW (PU3MYECKON MOJEIbI0, UCMOJb3Ys (hU3NUYECKue
3aKOHBl W TPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBUA 3a/auyd BbIOMpATh (DU3UUYECKYIO
MOJIeIb, BBLACNATh (PU3NYECKUE BEIMYMHBI M (HOPMYINbI, HEOOXonuMble s €€
peuieHusi, MpPOBOAUTH PAcU€Tbl M OIEHMBATH PEATBHOCTh MOJIYYEHHOTO 3HAYEHHUS
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¢u3nyecKoil BENWYMHBI; pElIaTh KAadeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMUYECKU
HEIIPOTUBOPEYMBYIO IEMOYKY pACCYKICHHM C ONOpPOM HAa HW3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS; UCIOIb30BaTh IPU PELICHUH YUEOHBIX 3a7a4
COBpeMEHHbIE WH(OPMALIMOHHBIE
TEXHOJIOTUH IS [IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALNUN U IIPEACTABICHHUS
yueOHOW U HAYYHO-TIOMYJISIPHON MH(OpMAIINH, TOTyYEHHON U3 Pa3TUYHBIX HCTOYHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOIyYaeMyt0 HH(pOpMaIHIO; IPUBOAUTH IPUMEPHI BKIa1a
POCCHUNCKHX U 3apyOEKHBIX yUEHBIX-(U3UKOB
B Pa3BUTHE HAYKU, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOLIEr0 MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTHi; UCII0JIb30BATh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM JKU3HU
uig obecriedyeHusl 0e30MacHOCTU NpU OOpallleHuu C NpudopamMu U TEXHUYECKUMU
YCTPOMCTBAMHM, JJII COXPAHEHUS 3J0POBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUSI B OKpY)KaloIIeW cpenae; paboTaTh B IPYIIE C BHITOJHEHHEM Pa3IUYHbIX
COLIMAJbHBIX pOJIEH, IUIAHUPOBAaTh pPadOTy TpYMIbl, PALUOHAIBHO PaCHpPEENATh
00s13aHHOCTH W IUIAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYaLUsX, aJEKBATHO
OLICHMBATh BKJIAJ KaKJOTO W3 YYAaCTHUKOB TPYIIIBI B PEIICHHE PacCMaTpUBAEMOM
POOJIEMBI.

K koHny oOyuenus B 11 kjacce mpeaMmeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUpPOBaTh Ha MpUMEpax poJib U MecTo (u3MKku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHUHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B TMPAKTUYECKOW NEITENBHOCTH JIIOAEH, LEIOCTHOCTh W E€IMHCTBO
¢uznyeckoil KapTHMHBI MHUpA; YUYUTBIBATh TpaHUIBl MPUMEHEHUS H3YyYEHHBIX
bu3nYecKUX MoJIeTIeH: TOUCUHBIH
AJIEKTPUYECKUI 3apsil, Jyd CBETA, TOYEYHBIM UCTOUYHHK CBETA, AJIEPHAs] MOJIEIb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpH peleHuu (U3MYecKuX 3a7ay; paclio3HaBaTh
¢usznyeckue sABIEHHUS (IIpoOLECChl) U OOBSICHATH HMX Ha OCHOBE 3aKOHOB
ANEKTPOJUHAMUKN U KBAHTOBOM (DU3MKHU: 3JIEKTPUYECKAs MPOBOJAMMOCTb, TEIJIOBOE,
CBETOBOE, XHWMMYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aUMOJICHCTBUE MAarHUTOB,
AJIIEKTPOMArHuTHasE UHAYKLHUS, 1EUCTBUE MArHUTHOTO II0JIS HA NIPOBOJHUK C TOKOM U
JNBIDKYIIMICS 3apsll, 3JEKTPOMAarHUTHbIE KoJieOaHUsT M BOJIHBI, MPSMOJIMHEHHOE
pacrnpocTpaHeHHe CBeTa, OTpakeHUe, MpesoMieHue, uHTepdepeHius, Tudpakuus u
noJisipu3aliisl CBeTa, AMcrepcus cBeTa, (poroanekTpuueckuit 3pdext (hotorddexr),
CBETOBOE JABJICHUE, BO3HHKHOBEHHME JIMHEWYATOrO CIHEKTpa aroma BOJIOpPOJa,
€CTECTBEHHAsA U UCKYCCTBEHHAS PAJUOAKTUBHOCTD;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, IEKTPUUYECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHBIC
ABJICHUSI (TMPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEIMUMHBI: SJIEKTPUUECKUN 3apsij, cuiia
TOKA, DJJICKTPUYECKOE HANPSDKEHUE, DJJIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTH
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MOTEHIIMAJOB, JJIEKTPOJABIKYIIAs Cuia, padoTa TOKA, MHIYKLUKS MArHUTHOTO TOJS,
cwia Amnepa, cuwia JlopeHia, ”HAYKTUBHOCTh KaTYIIKH, HEPTUS IJIEKTPUUYECKOTO U
MarHUTHOTO IOJIEH, IEPUOJT U YacTOTa KoeOaHui B KoieOaTelbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TPOIIECCE TapMOHUYECKUX JIIEKTPOMATHUTHBIX KojeOaHu#, (okycHoe
paccTossHUE W ONTHYECKas CWUJIa JIMH3bL, MpPU OINHUCAHUU IPABWIBHO TPaKTOBATh
(bu3nYECKU CMBICIT UCTIONB3YEMbBIX BEIMYMH, UX 0003HAUCHUS U €IUHUIIBI, YKa3bIBATh
(dbopMyIibl, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYIO0 BEIUYMHY C JPYTUMHU BEIUYMHAMU;
ONKCHIBAaTh HM3yYEHHbIE KBAHTOBBIE SBJICHUS M IPOLIECCHI, UCIHOJB3Ys (PU3NUECKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI W YacTOTa CBETa,
SHEPrus U UMITYJIbC (OTOHA, IEPUOJ MOIypacnaia, SHEPTUS CBSI3U aTOMHBIX SAEp, IPU
ONKCAaHUU TNPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICI MCIIOJNb3YyEMbIX BEJIUYMH, MX
0003HAYEHUS W €IMHUIIBI, YKa3bIBaTh (POPMYJIIbI, CBSI3BIBAIOIINE AAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, BBIYMCIATH 3HAYEHHE (DU3MUECKON BEIMYUHBL
aHAIM3UPOBaTh (PU3NYECKHE MPOLECCHl U SBJIEHUS, UCIOIb3Yys (PU3HUECKUE 3aKOHBI U
OPUHIUIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U NApaJIEIbHOTO COEAMHEHUS
IPOBOJHUKOB, 3aKoH Jxoyns—JIeHa, 3aKOH 3JIEKTPOMArHUTHOW HWHAYKLHHU, 3aKOH
NPSIMOJIMHEMHOTO paclpOCTPAaHEHUsS CBETA, 3aKOHbl OTPAXEHUS CBETa, 3aKOHBI
IpEJIOMJICHUSI CBETA, ypaBHEHHE ODWHINTEeHHa i (oTorddekra, 3aKOH COXpPaHEHUS
HHEPrUM, 3aKOH COXPAHEHHsS] MMITYJbCa, 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOIo 3apsna,
3aKOH COXpPAaHEHUs MAacCOBOTO 4YHUCIa, MOCTyJaTel bopa, 3aKkoH paauoaKTUBHOTO
pacnaza, ©OpH O3TOM  pas3iuyarh CJIOBECHYIO  (OpPMYJIUPOBKY 3aKOHa, €ro
MaTE€MaTUYeCKOE BbIpAXXEHUE U yCJIOBHS (TpaHulbl, 00JacCTH) MNPUMEHUMOCTH;
OTIPE/ETSATH HAMPABICHUE BEKTOPA MHIYKIIUN MAarHUTHOTO TIOJISI TPOBOHHUKA
C TOKOM, cuiibl Ammepa U cuibl JlopeHua; CTpouTh M ONUCHIBATH H300paKEHHUE,

CO37]aBa€MO€ TUIOCKUM 3€PKajiOM, TOHKOH
JMH30M; BBITIOTHATH OKCIIEPUMEHTHI 10 HWCCICNIOBAHUIO (U3NYECKUX SIBICHUN U

IPOLIECCOB
C HUCIOJBb30BaHUEM TMPSIMBIX, U KOCBEHHBIX H3MEPEHMI: MpU 3TOM (POPMYIUPOBATH
npoOJsieMy/3ajady W TUNOTE3y Y4E€OHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IpEeJIOKEHHOTO0 000pYyJOBaHUs, MPOBOAUTH ONBIT M (POPMYIUPOBATH BBIBOJIBI,
OCYIIIECTBISATh MpPSIMbIE W KOCBEHHBIE HM3MEPEHHS (PU3NYECKUX BEIUYUH, TMPU ITOM
BBIOMpaTh ONTHMATBHBIA CIHOCOO HM3MEPEHHUS M HCIIOJIBb30BATh W3BECTHBIC METOIBI
OLIEHKH MOTPEUIHOCTEN N3MEPEHMI; NCCIEA0BATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYHH C
UCTIONIb30BAaHUEM TIPSIMBIX HW3MEPEHHH: TIpU OSTOM KOHCTPYHpPOBaATh YCTaHOBKY,
(bukcupoBaTh pe3yNbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJE
TaOJIUI U TpaUKOB, 1E1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

coOr01aTh MpaBuiIa 0€30MacHOro Tpy/la P MPOBEIECHNUN UCCIIEI0BAHUM B paMKax

y4eOHOT0 IKCIEPUMEHTA, YUYEOHO-UCCIAEA0BATEIbCKOM U MPOEKTHOU AESATENBHOCTU C
UCITIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PY/I0BAHUS;, pEIaTh
pacu€THBIC 3a/layd C SBHO 3a/IaHHOW (DU3UYECKON MOJIEIBI0, UCTIONB3Ys (HU3UIECKUE
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3aKOHbl W TPUHLMUIIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJauyd BbIOMpaTh (PU3UUECKYIO
MOJIe€b, BBLACHATh (PU3NYECKUE BEIWYMHBI U (OPMYJIbI, HEOOXOOuMBIE s €€
pelIeHUs, MPOBOJUTh pPacu€Tbl M OLEHUBATh PEAJIBHOCTh IOJYyYEHHOTO 3HAYEHUS
¢u3nyecKoil BENWYMHBI; pElIaTh KadeCTBEHHBIC 3aJauM: BBICTPAUBATH JIOTHYECKH
HENPOTUBOPEUMBYIO IIEMOYKY PACCYXKIEHUH C ONOpONl Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PM3HUECKUE SIBICHUS; UCTOIB30BaTh MIPH PELICHUH yU4eOHBIX 3a71a4
COBpEMEHHbIE HMH(POPMAIIOHHBIE TEXHOJIIOTUU [UJISl TOHWCKA, CTPYKTypUPOBAHMUS,
UHTEPIIPETAlMY M MPEACTaBICHUS y4eOHOM M Hay4HO-TIONYJISIpHOW HH(pOpMaIuH,
MOJyYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AHAIU3UPOBATH IOIY4aeMYIO
UHpOpMaINIO; OOBSCHIATh MPUHUUIBI JEHCTBUS MAIUUH, NPUOOPOB M TEXHUYECKUX
YCTPOWMCTB,
pa3nuyaTh yCIOBHS X OE€30MAaCHOTO MCIIOIb30BAHUS B TOBCEIHEBHON KU3HU;
IPUBOJUTH PUMEPHI BKJIA1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
Y TEXHOJIOTUI; NCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B IOBCETHEBHOM KU3HU
Uisl o0ecriedeHus: 0e30MacHOCTH IMpU OOpalmeHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, IJIsi COXpPAHEHHsI 30POBBS U COONIONCHUS HOPM DKOJIOTUYECKOTO
NOBEJICHUSI B OKpYXarolle cpene; paboTaTb B TpYIIE C BBINOJIHEHUEM Pa3IUYHbIX
COLIMAJIBbHBIX pOJIeH, TUIAHUPOBAaTh pPA0OTy TPYMIbBI, PAIMOHAIBFHO PaCIpeneysTh
00513aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYALUAX, aJ€KBATHO
OLICHMBATh BKJAJ KaXXJOTO W3 YYaCTHUKOB TPYMIbl B PEUICHHE paccMaTpUBaEcMOn
pOOJIEMBI.
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TEMATHYECKOE IINIAHUPOBAHUE!

10 KIIACC
Haumenosanue
Ne KomuyecTBO OCHOBHBIE BUJIBI JIEATEILHOCTH
pa3aesnoB U TEM [IporpammHoOe coseprkaHue
/Tt 4acoB 00yJarommxcs

y4eOHOro ImpeaMeTa

Pazngen 1. ®u3uka 1 MeTOAbl HAYYHOI'0 IO3HAHUA

11

dusuka ©W  METOHBI
HAY4YHOTO MO3HAHMUS

2

®u3nuka — Hayka O IPUPOJE.
HayuHbie MeTOABI TTO3HAHMS
OKPY’KaIOIIEr0 MUPA.

Ponp sKcniepuMeHTa U TEOPHHU B
IpoIIecCce TO3HAHUS IPUPOJIBL.

DKCIIEpUMEHT B dusuke.
MopenupoBanue buznuecKux
ABIEHUM U 1poueccoB. HayuHsle

runore3bl. PU3NYECKHE 3aKOHBI U
Teopuu. ['paHuIBl NPUMEHUMOCTH
¢u3nueckux  3akoHOB. [IpuHIun
COOTBETCTBHS. Pone um wMecrtO
busuku B (hopmupoBanuu
COBPEMEHHOW HAy4YHOM KapTHUHBI
MHpA, B IIPAKTUYECKON

JIeSITeIbHOCTH JIFOJICH

N3yyenne HayIHBIX (IMIUPUUCCKUX H
TEOPETUYECKNX) METOJIOB MO3HAHUS
OKpY>KaIoIlero Mupa.

OOcyxaeHue rpaHull IPUMEHUMOCTH
(du3MYecKuX 3aKOHOB U Teopuil. Pabora
B IPYIITIE TIO MOJTOTOBKE KOPOTKUX
COOOIICHHI O POJIU U MeCTe (PUBUKH B
HAyKe U B MMPAKTUYECKON ACSITENTbHOCTH
moaen. JIeMoHCTpanys aHaJOTOBBIX U
IU(POBBIX U3MEPUTETHHBIX TPUOOPOB,
KOMITBIOTEPHBIX JIATYUKOB.

OcBoeHne OCHOBHBIX MPUEMOB PaOOTHI C
udpoBoii 1adopatopueit nmo Gusuxe

! Tlpu paspabotke pabouell mporpamMmbl B TEMaTHYECKOM IUIAHMPOBAHUH JIOJDKHBI OBITH YYTEHbI BO3MOKHOCTH HCIIOJIb30BAHUS DJIEKTPOHHBIX (LM(PPOBBIX)

O6pa3OBaT€J'H:HI)IX PECYPCOB, ABJIAIOIINXCA y‘{€6HO-M6TOI[I/I"IeCKI/IMI/I MaTepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIBCTBY 00 O6pa3OBaHI/II/I.
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Hroro o pazneny

Pa3znena 2. Mexanuka
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2.1

Kunemartuka

Mexanuueckoe JIBYKEHUE.
OTHOCHUTEIIBHOCTD MEXaHUYECKOTO
nBukeHusa. Cucrema oTcyETa.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOpPEHHUE MaTEPUAIIbHON TOYKH, HX
IIPOCKIIMY HA OCU CUCTEMBI
koopauHat. CioxxeHne
MEPEMENICHUMN U CII0KEHUE
CKOpPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
PSAMOJIMHENHOE JBUKCHUE.
['pacduixu 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MIEPEMEILICHNS] MaTEPUAJIbHON TOUKU
OT BPEMEHH.

CBoOogHOE mTajneHue. YCKOpeHHe
CBOOO/IHOTO Ma/IeHusl.
KpuBonrHenHOE 1BUXEHNUE.
JIBrkeHNne MaTeprualbHOM TOYKU I10
OKPY’KHOCTH C IIOCTOSHHOM 110
MOJYJIFO CKOPOCTBIO. YTJI0Bas
CKOpOCTb, JINHENHAS! CKOPOCTb.
[lepuon u yacToTa oOpaIieHusl.
L{eHTpOoCTpEMUTEIIEHOE YCKOPEHHUE.
TexHuueckue ycTpoucTaa u

[IpoBeneHre 3KCIEPUMEHTA: H3yUYEHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
OIIPEJEIICHNS] MTHOBEHHON CKOPOCTH;
HCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
Iy TSIMU, IPOMJCHHBIMU TEJIOM 32
MOCJIEIOBATEIbHbIE PABHBIE
MPOMEKYTKHA BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBUKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOW HYIIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBH)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIILHO.
OOBbsicHEHUE OCHOBHBIX MPUHLIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE NepeIauy IBHKECHHUS; U
YCIIOBHUH UX 0€3011aCHOTO
UCIIOJIb30BaHUS B MOBCETHEBHOM
KU3HH.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3QTaHHOM (PU3UYECKON MOJICIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX (POPMYIT
KHHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KHHEMAaTUYECKHUX
BEJIMYMH OT BPEMEHU IS
PaBHOMEPHOTO
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IMPaKTHUYCCKOC IMPUMCHCHUC:!
CIIMAOMCTpP, ABHIKCHUC CHAPAOOB,
OCITHBIC 1 peMéHHI)IG nepcaadunu

Y PAaBHOYCKOPEHHOI'O NMPSIMOJIMHENHOTO
JBUKCHUS.

Pacno3naBanue ¢pu3nueckux sSBICHUA B
Y4EOHBIX ONBITAX U OKPYXKAIOIICH
’KU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSMOJIMHENHOE
JIBIDKEHUE, CBOOOHOE TTaJiCHUE TEII,
JBIDKEHUE TI0 OKPY>KHOCTH.

Onucanve MEXaHUYEeCKOTO ABUKCHUS C
HCITOJTh30BaHUEM (DU3UICCKUX BEITUYHH:
KOOpJIMHATA, TyTh, IEpPEMEIICHUE,
CKOpOCTb, yckopeHue. PaboTa B
rpynmnax npy IiaHupOBaHUH,
MIPOBEICHUH U UHTEPIPETALINH
PEe3yJbTAaTOB OIBITOB U aHAJIN3E
JIOTIOTHUTEIHHBIX UCTOYHUKOB
uH(pOpMaIUu 10 TeMe
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2.2

JIlnHamuka

[IpyHIMI OTHOCHUTEIBHOCTH
INamunes. [lepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca Tena. Cuina. [TpuHimn
CyIepno3uinu cuii. Bropou 3akoH

HproTona ju1st MaTepuaabHON TOUKHU.

Tperuii 3akoH HeroToHa 11t
MaTepHUaIbHBIX TOYEK. 3aKOH
BCEMUPHOTO TAroTeHus. Cuia
TsoxecTu. [lepBas kocMuyeckast
CKOpPOCTb.

CpaBHeHHE Macc B3aUMOICHCTBYIOIINX
TeN.

N3ydeHne 3aBUCUMOCTH CHUJIBI
YIOPYTroCTU OT AepopMaliu; CpaBHEHUE
CHJI TPEHHUS TTOKOSI, KAaUeHUs U
CKOJIbKCHUSI.

OObsicHenue HeBecomocTu. [IpoBenenue
HKCIIEPUMEHTA:

UCCJIEIOBAHUE  3aBUCHUMOCTU  CHJI
YIPYTOCTH, BOSHUKAIOIINX B MPY>KUHE
U PE3UHOBOM 00paslie, OT UX
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Cuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunapl Tpenus (1mokos,
CKOJIBKEeHUs, kKadeHus1). Cuia
tpenus. Cyxoe TpeHue. Cuna
TPEHUSI CKOJIbKEHUS U CHUJIA
TpeHus nokos. Koappuuuent
TpeHus. Cuia CONpOTUBIICHUS
P JBWKEHUU TeJa B )KUAKOCTH
WJIU Tase.

[TocTtynaTenbHOE M BpalllaTeIbHOE
JBUKEHHE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTENBHO OCH
BpauieHus. [lneyo cuibl. YcinoBus
paBHOBECUSA TBEPAOIO TEA.
TexHuueckue ycTpoucTaa u
MIPAKTUYECKOE TPUMEHEHHUE:
MOAIINITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopManuy; M3ydeHUE JIBIKCHHS
Opycka MO HaKJIOHHOW IJIOCKOCTH;
HCCIICIOBAHUE YCIIOBUM PaBHOBECHUSI
TBEPIOTO Teja, HMEIOIIETO OCh
BpaIeHusI.

OOBsacHeHne 0cOOEHHOCTEN
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOIO MaJeHUs Te, ABUKEHU IO
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0oHa BCEMHPHOTO
TATOTCHHUS.

OOBsICHEHHE OCHOBHBIX IPHHITUAIIOB
JICUCTBUS  MNOMIIUIIHUKOB M HX
MPAKTUYECKOTO TPUMEHEHUS.
OOBsiICHEHUE ABUKEHUSI UICKYCCTBEHHBIX
CIIyTHHUKOB.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO
3aIaHHOMN (PU3UYECKON MOJIETBIO C
HCIIOIB30BaHUEM OCHOBHBIX 3aKOHOB U
bopMy TMHAMUKY.

PacniosnaBanue Gpu3nueckux SBICHUA B
Y4eOHBIX OMBITaX U OKPYKaIoIIeh
JKU3HU: HHEPLIHS, B3aMMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIECCOB U

34




SIBJICHUM C MCIIOJIb30BaHUEM 3aKOHOB U
IIPUHOUIIOB: 3dKOH BCCMHUPHOI'O
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tarorenus, |, 11 u |1l 3akonsr HeroToHa,
MPUHITUT CYTIEPIIO3UIIAN CHJI, TIPUHITATT
PaBHOIIPABHOCTH MHEPIIUATIBHBIX CHCTEM
OTCU€Ta

36



2.3

3aKOHBI COXpaHCHH: B
MCXaHHKC

Nmnynibc MaTepuanbHON TOYKH
(Tena), cucTeMbl MaTEpUATBHBIX
TOYeK. IMIyJIbC CUJIBI M U3MEHEHNE
MMITYJIbCA T€Ja. 3aKOH COXPAHEHUS
UMITyJibca. PeakTMBHOE ABUKEHHE.
PabGora cuiibl. MOIIIHOCTE CHIIBL.
Kunernueckas sneprus
MaTepuanbHOU TOUuku. Teopema 00
W3MEHEHUHN KHHETUYECKON
DHEPIUH.

[TorennuanbHas SHEPrusl.
IToreHuuanbHas SJHEPTUs yIpyro
neOpMUPOBAHHON TIPYKUHBI.
[ToTeHuMabHAs SHEPTUS TENa
BOJIM3U MTOBEPXHOCTHU 3EMIIH.
ITorenuuanbHbIE U
HEMOTEHIHUAIbHBIE CUJIBI. CBS3b
pabOThI HEOTCHIIMATBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOMN
DHEPIUM CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEPTHUH.

Yrpyrue u Heynpyrue

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
aOCOJIIOTHO HEYNIPYTOro yaapa c
MOMOIIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB; UCCJICIOBAHUE CBSI3U
pabOThI CUIIBI C UBMEHEHUEM
MEXaHUYECKOM PHEpruu Tejla Ha
MIPUMEpPE PACTSIKEHHS] PE3UHOBOTO
KIyTa.

OreHka a0COIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUMN PU3NUECKHUX
BEJTUYMH.

Pemienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHOMN (PU3UYECKON MOJIETBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMysT TMHAMHUKY U 3aKOHOB
COXpaHEHHS.

Pelienrie KaueCTBEHHBIX 33724 C
OTOpOM Ha U3YUYEHHBIE B pa3zele
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

Onucanue MEXaHWYECKOrO JIBMXKEHUS C
WCIIOJIb30BaHUEM (DPU3UYECKUX BEIIMUYWH:
UMITYJIbC TeJa, KHHETHYECKasi IHEPTUsl,
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CTOJIKHOBEHHSI.

TexHuyeckue yCTpoWCTBa U
MPAKTUYECKOE  MPUMEHEHUE:
BOJIOMET, KOIEpP, MNPYKUHHBIN
IIACTOJIET, IBUKEHNE PAKET

MOTEHIMAIbHAS SHEPT U, MEXaHHYECKAas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 pU3NYEeCKUx MpoLeccoB U
SABJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUSI MEXaHUYECKOU YHEPTUH,
3aKOHA COXPAHEHHS HMITYJIbCA.
OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHS U MPAKTUYECKOTO IIPUMEHEHHUS
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KOIIEP, NPYKUHHBIN ITHCTOJET.
OOBbsicCHEHUE IBMKEHHS PAKET C OMOPOM
Ha U3y4eHHbIC (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHne npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(DOPMAITMOHHBIX TEXHOJIOTUH IS
MOMCKA, CTPYKTYPUPOBAHMS,
MHTEPHPETALUU U TTPEICTABICHUS
nH(pOpMAaIU, KPUTHICCKUN aHATH3
noJryqaemMou nHpopMaIuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYMH, IPOBEPKA
IPEIOKEHHBIX TUITOTES

Htoro no pazneny

18
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Paznen 3. MoJgekyasipuast Gu3nka 1 TEepMOJAMHAMUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKHHETHYECKON
TEOpHUH

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KNHETUYECKON
TEOPUU U UX OMBITHOE
000CHOBaHHME.

bpoyHOBCKOE IBHKEHUE.
Huddyszus. Xapakrep IBUKCHHS
Y B3aMMO/ICHCTBUS YaCTUIL
BemiecTBa. Moaenu CTpoeHust
ra3oB, JKUJIKOCTEN U TBEPABIX TEI
1 00BSICHEHHE CBOICTB BEIIECTBA
Ha OCHOBE 3THUX Mojelen. Macca
1 pa3Mepbl MoJiekyil. KonnuectBo
BeecTBa. [locTostHHAS
ABorazapo.

TermioBoe paBHOBECHE.
Temmneparypa u €€ usmepeHue.
[Tkana remneparyp Llenscus.
Mopeinp naeajabHOro rasa.
OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KNHETUYECKON
TEOPUH UACATBHOTO Ta3a.
AOcoroTHas TeMIiepaTypa Kak
Mepa CpeIHEN KNHETUYECKON
SHEPI'UU TEIJIOBOTO ABMKECHHUS
yactul raza. [llkana remneparyp
KenpBuna. ['a30BbI€ 3aKOHBL.

IIpoBeneHue 3KCIEpUMEHTA:
OIpPEIEICHUE MAacChl BO3/lyXa B
KJIACCHOW KOMHATE Ha OCHOBE
U3MEPEeHHI 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3AyXa B
HEl; ucciae0BaHne 3aBUCUMOCTH
MEXy MapaMeTpamMu COCTOSTHUS
pa3peKEHHOro rasa.

Ornenka aOCONIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEPCHUH (PU3NYECKUX BEITUIHH.
OObsicHEeHUE OCHOBHBIX MPUHIIAIIOB
JIEMCTBUN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€301aCHOTO
UCITIOJIb30BAHUS B MIOBCETHEBHOM
KU3HH.

Pacnio3naBanue Gpu3nUecKuX sIBJICHHIM
B YUYE€OHBIX ONBITAX U OKPYXarolen
Ku3HU: TUdPy3usi, O pOyHOBCKOE
JIBIDKEHUC.

OnucaHue TeIIoBbIX SIBICHUN ¢
HCIIOJIb30BAaHUEM (DU3UUYECKUX
BEJIMYMH: IaBJICHUE ra3a,
TeMIlepaTypa, CpeIHssl KWHETUYEeCKast
HHEPTUS XAOTHUYECKOTO JIBHKCHHUSI
MOJIEKYJI, CPETHEKBaIpaTHIHAS
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YpaBHenne Meneneea—
Knaneiipona.

3akoH JlanpToHa. M30onpouecchl

CKOPOCTh
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B UJICAJIBHOM Tra3e C MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduyeckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3obapa.

TexHnueckne YCTPOMCTBA
MPaKTUYECKOE TPUMEHEHUE!

TEpPMOMETpP, OapOMETP

)51

MOJIEKYI.

AHanu3 GU3NYECKUX MPOILIECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpPEAHEH
KMHETHUYECKOW SHEPTUH TEIJIOBOTO
JIBU>KCHUST MOJIEKYJI C a0COJIFOTHOM
TEMITEPATypOH.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aIaHHOUN (PU3UYECKON MOJIETBIO C
MCIIOJIb30BaHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB u popmyn
MOJIEKYJIIPHOUN (PUBHKHU.

Paborta B rpynnax npu mjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
pPE3yJbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUu 10 TeMe
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3.2

OCHOBBI
TEPMOIMHAMHUKHU

10

TepMoaumHaMu4ueckas CUCTEMA.
BuyTpeHHss sHEpIrUs
TEPMOJIUHAMUYECKOU CUCTEMBI U
CHIO0COOBI €€ N3MEHEHUS.
KonuuecTBo TeminoTsl u pabora.
BHyTpeHH:s SHEPTUsL OJHOATOMHOTO
HAcaJIbHOTO Ta3a. Buapl
TeIUIoNEepefadyn: TEIJIONPOBOIHOCTb,
KOHBEKIHS, U3IYUYCHHUE. Y IeTbHAs
TEINIOEMKOCTD BEILIECTBA.

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIOEMKOCTH BEILIECTBA.
OreHka abCOMIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NIECKIX
BEJINYHH.

N3yuenune mojeneit mapoBoil TypOUHBI,
JIBUTaTelld BHYTPEHHEIO  CrOpaHus,
PEaKTUBHOIO IBUTATEIIA.

OObsicHEeHUE TPUHIUIIOB JIEUCTBUS U

YCJ'IOBI/Iﬁ 0e3011aCHOT0 MCII0JIL30BAHUS
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KosnuecTBo TemnoTel  npu

Teronepeaaye.
[Tonsarue 00 aguabaTHOM IpoIlecce.
[lepBbIii 3aKOH TEPMOJUHAMHUKHU.
[IprMeHnenue epBoro 3aKoHa
TEPMOJIMHAMUKH K U30IPOIIECCaM.
['padprueckas uaTEpIpeTaUs
paloTHI rasa.

BTopoli 3aKOH TEpMOJMHAMUKH.
HeobOpatuMocTs mporieccoB B
MIPUPOJIE.

TennoBbie MamHbl. [IpuHIMIIBL
JEWCTBUS TEIIOBBIX MAIlIUH.
[IpeoOpazoBanus JHEPTUH B
TEIUIOBBIX MallMHAaX.

Koaddumment noneznoro aeicTeus
TEMJI0BOM MaIlIMHBI.

[ukn KapHo u ero ko3¢ duument
MOJIE3HOTO JIEUCTBHUSL.
DKoJlIoruueckue npoodIeMbl
TEIUIOPHEPT € TUKH.

Texnuueckue YCTPOUCTBA 51
MPAKTUYECKOE TPUMEHEHHUE:

JIBUTATEJIb BHYTPEHHETO CrOPaHusl,
OBITOBOM XOJIOTMILHHK,

B [TOBCETHEBHOM KM3HU JBUTATEIIS
BHYTPEHHET0 CrOpaHus, ObITOBOTO
XOJIOIUIIbHUKA, KOH/IUIIHOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SBJICHUM C UCIIOJIb30BAaHUEM
¢bu3nyecKuX BeTWYHH: JaBJICHHUE rasa,
TeMIepaTypa, KOJINIECTBO TETUIOTHI,
BHYTpPEHHSISl SHEprus, paboTa rasa.
Pemmenne pacuéTHbIX 3a7a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJT MOJIEKYIISIPHOUN (PU3KKH U
TEPMOJIUHAMUKH.

Pemennie kauecTBEHHBIX 3a7a4 C
OTIOpPOH Ha U3YUYEHHBIE B pa3iesie
«MounekynspHas ¢pusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
SIBJICHMSI.

PaboTa B rpymnmax npu aHanusze
JIOTIOTHUTEIBHBIX ~ MCTOYHHKOB
uH(pOpMAaIUH TI0 TeMe
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KOHJAULIUOHED
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3.3

ArperaTHble COCTOSIHHS
BenecTsa. PazoBbie
IepexX0bl

[TapooOpa3oBanue U KOHACHCAITHS.
Hcnapenue u kumnenue. AGCOMOTHAS
Y OTHOCUTEJIbHAS BJIAXKHOCTb
BO3ayxa. Hacelmennsii nap.

VY nenbHas Terora
napooOpazoBaHus. 3aBUCUMOCTh
TEeMIIepaTyphbl KATICHUS OT JIaBJICHHUS.
TBépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpucTauioB. XXKunakue
kpuctaiuibl. COBpeMEHHbBIE
Matepuaisl. [naBnenue u
KpUCTayuM3aius. Y AelibHas TeIoTa
raBieHus. Cyonumanus.
VYpaBHeHHE TEIIOBOTO OajaHca.
TexHuyeckue ycTporucTsa u
MPaKTUYECKOE MPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUU
MOJIyYEHHS] COBPEMEHHBIX
MaTepHuayoB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUHU

IIpoBeaeHne 3KCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.
Onenka aOCOTIOTHBIX ¥ OTHOCUTEIHLHBIX
MOTPEIIHOCTENH U3MEPEHUM (PU3UIECKUX
BEJIMYUMH.

N3yueHue CBOMCTB HACBIIIEHHBIX
napoB,  CIoco0OB  M3MEpPEHHS
BIaXXHOCTH

HaOmronenue kumeHus mpu
MMOHM>KEHHOM JIABJICHUM, HATPEBAHUS U
TJIABJICHUS KPUCTAUIMYECKOTO
BEIIIESCTBA.

OOBsICHEHUE TIPUHITUAIIOB JICUCTBUS U
yCJIOBUI 0€30IMacHOTO UCITOIb30BaHUS
B MOBCEIHEBHOM KM3HU TUTPOMET)A,
MICUXPOMETpa, KasiopumeTpa. Mzyuenue
TEXHOJIOTUH MOJYYEHUS] COBPEMEHHBIX
MAaTEPUaIOB, B TOM YUCIIE
HaHOMAaTepHUAJIOB.

Pemienne pacy€rHeix 3amay ¢ SIBHO
3QTaHHON (DM3UYECKOM MOJEIIBIO C
HCIIOJIb30BaHUEM YpaBHEHUS
TEIIOBOr'0 OaJiaHca.

Pemenue xauecTBEHHBIX 3a74a4 C
OIIOPOW HA U3YyUYEHHBIE 3aKOHBI,
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3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHHS 10 TEME.
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PacnioznaBanue ¢pu3nuecKkux sSBICHUA B
y4eOHBIX OMBITAX U OKPYXKarolen
KU3HH: neopmarus TBEPIBIX TE,
HarpeBaHue U OXJaXJICHUE Te,
M3MEHEHHE arperaTHbIX COCTOSHUI
BEIIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3HKH.

Hcnonb3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS IOMCKA,
CTPYKTYPHUPOBAHMUSI, HHTEPIIPETAIIUH U
npecTaBIeHUs] HHOOPMALIUK TPU
MOATOTOBKE COOOIIECHUM O TPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJIMHAMHKY B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pasneny

24

Paznen 4. DaekTpoauHaMHUKAa
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4.1

DIIeKTpOCTaTUKA

10

OnexTpu3anys Tei. JIEKTPUIECKUMA
3apsn. [IBa Buaa aneKTpuYeCcKux
3apsaa0B. [IpOBOAHMKY, TUAIEKTPUKU
Y TIOJTYTIPOBOJHUKHY.

3aKOH COXPaHEHMsI DIIEKTPHUECKOTO

3apsiia.
B3aumopericTBre 3aps10B. 3aKOH

Kynona. TodeuHblil 31€KTpUUECKUI
3apsil. DNEKTPUUECKOE TOJIE.

[IpoBeneHue 3KCIEpUMEHTA: U3MEPEHUE
IEKTPOEMKOCTH KOHJIeHcaTopa. OneHka
aOCOJIIOTHBIX U OTHOCHTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NIECKIX

BEJIMYMH.
N3yyeHnue NPUHIUINOB JIEHCTBUS
BJIEKTPOCKOIIA, AJIEKTPOMETPA,
KOHJIEHCATOopA.

N3yyenue npuHIMIIOB AEUCTBUS
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Hanpsok€HHOCTD 3JIEKTPUYECKOTO
noss. [IpuHnun cynepno3uiuu
BJIEKTPUYECKUX MoJieu. JInauun
HaNpsHKEHHOCTH AJIEKTPUYECKOTO
oJIs.

PabGora cuit 3J1eKTpOoCTaTHYECKOTO
oJIs. ITorenmuann. Paznocth
noreHuuanoB. [IpoBogHuUKM U
JIUBJIEKTPUKHU B
BJIEKTPOCTATUYECKOM IIOJIE.

Jnanexkrprdeckas MPOHULAEMOCTb.

OnekTpoéMkocTh. Konnencarop.
DIIEKTPOEMKOCTb TIIOCKOTO
KOHJIEHCaTopa. DHEPrusl
3apsKEHHOTO KOHJIEHCATOPa.
TexHuyeckue ycTporucTsa u
MPAKTUYECKOE TPUMEHEHHUE:
AIEKTPOCKOIL, SJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3AINTA,
3a3eMJICHUE JIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMTUPOBAJIbHBIN
arrapar, CTpyMHbIN ITPUHTED

U yCIIOBUN 0€30I1aCHOTO MPUMEHEHUS B
MPAKTUYECKOMN KU3HH,

KOIMKUPOBAJIBHOTO amnmapara, CTpyWHOTO
MpUHTEpA.

PaccmoTpenue pu3ndecknx OCHOBaHUI
ANEKTPOCTATUYECKOM 3alUThI U
3a3eMJICHUS DJIEKTPOIIPUOOPOB.
Pemienne pacu€THbIX 3a/1a4 C ABHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopmyi snekTpocTatuku. Pemenue
Ka4eCTBEHHBIX 33/1a4 C OIOPOM Ha
M3YUYCHHbBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
buznUecKue SIBICHUS MIEKTPOCTATUKH.
PacnioznaBanue ¢puznueckux SBICHUNA B
Y4€OHBIX ONBITaAX U OKPYKAOIICH
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMO/ICHCTBUE 3aps/IOB U OOBICHECHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
AIIEKTPOCTATUKH.

Onucanue W3YUYEHHBIX CBOMCTB
BELIECTBA U DJIEKTPUYECKUX SBJICHUN C
UCIIOJIb30BaHUEM bu3ngecKux
BEJINYHH: ANEKTPUYECKUN  3aps,
HaIMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIs,
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MMOTEHIUAJI, PA3HOCTh IMOTEHIINAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUM C UCIIOJIb30BAaHUEM
bu3MYeCcKUX 3aKOHOB: 3aKOHA
COXpaHEHUS IEKTPUUYECKOIO 3apsiia,
3akoHa KyioHna.

Pabora B rpynnax npu aHanuse
JIOTIOTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMallMU U MOATOTOBKE COOOIIECHUI
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPYKAIOMIeH KU3HU U PUMEHEHUH
UX B TEXHHUKE
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4.2

IlocTosTHHEII

BHGKTpI/I‘IeCKI/Iﬁ TOK.

Toxu B pa3nu4HbIX
cpenax

12

DNEKTPUYECKUN TOK. Y CIIOBHS
CYIIIECTBOBAHMS SJIEKTPUICCKOTO
toka. Mctounuku Toka. Cuia Toka.

IloCTOSIHHEII TOK.
Harmpsixenue.

3akoH Oma 11 ydacTka enu.
DJEKTPUUYECKOE CONIPOTUBIICHHUE.

YenbHOE COIIPOTHUBJICHHC BCIIICCTBA.

[TocnenoBaTenbHOE, MapaLICIBHOE,
CMEIIaHHOE COCTMHECHUE
MIPOBOJHUKOB.

PaGora  amekTpuyeckoro - Toka.
3akoH J[xoyns—JIenma. MouHOCTb
AIEKTPUYECKOTO TOKA.

[IpoBeneHre 3KCIEPUMEHTA: H3yUYEHHE
CMEIIaHHOTO COEAVMHEHHS PE3UCTOPOB;
n3mepenne JJ{C UCTOYHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS;
HAOJII0/ICHUE 3JIEKTPOIH3a.

OreHka abCOIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYMH.

OOBbscHEHNE NPUHLUIIOB IEUCTBUS U
yCIIOBH 0€30M1acHOTr0 MPUMEHEHUS
aMIIEpMETPa, BOJIBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKA,
ANEKTPOHArPEBATENBHBIX U
AJIEKTPOOCBETUTENIBHBIX TPUOOPOB,
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DIEKTPOIBUKYIIAs CUIIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa i
MTOJTHOM (3aMKHYTOM)
anekTpuyeckon nenu. Koporkoe
3aMBIKaHHE.

DIIEKTPOHHAS TPOBOJIUMOCTh
TBEPBIX METAIIOB. 3ABUCUMOCTh
CONPOTHUBJIEHUS METAIUIOB OT
TEMIIEpaTyphl.
CBepXnpoBOANMOCTb.
DNEKTPUYECKU TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TorynpoBoguuku. CoOcTBEHHAs U
IIPUMECHAsI IPOBOIUMOCTh
MOJyNIpPOBOAHUKOB. CBOWCTBA P—N-
nepexona.

[TomynpOoBOJHUKOBBIE  MTPUOOPHI.
DIIEKTPUYECKUNA TOK B pPAacTBOPAX H
pacruiaBax 3J€KTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLALIHS.
DIIEKTPOIU3.

DJIEKTPUUYECKUN TOK B raszax.
CamocTrodaTenbHbIN U
HECAaMOCTOATENbHBIN pa3psia.
Monnus. [1na3zma.

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TECPMUCTOPOB U
(bhOTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBaHUKH.

Pemienue pacy€THbIX 3a/1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCII0JIb30BAHMEM OCHOBHBIX 3aKOHOB M
dbopmyi Tembl «IlocTossHHBIM
ANEKTPUYECKUN TOK.

Pacno3naBanue pu3nyeckux siBJICHUN

B YYEOHBIX ONBITaX U OKPYXKaOIICH
YKU3HU: DIICKTPUYECKas TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JCUCTBUS TOKA. AHAIN3
BJIEKTPUYECKUX SABJICHUH U MIPOLIECCOB B
LENSAX MOCTOSHHOTO TOKa C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH TMOCJIEI0BATEIBHOTO U
MAPAJIICITIBHOTO COCTMHEHUS
MIPOBOJIHUKOB, 3aK0H Jlxoyisa-JleHna.
Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JIEKTPUUECKHUX SIBIICHUN C
HCITOJIb30BaHUEM (PU3HYECCKUX
BEJIMYMH: DJICKTPUYECKUU 3apsij, CUJIa
TOKa, JIEKTPUYECKOE HAIPSHKEHUE,
AIEKTPUYECKOE COTPOTUBIICHUE,
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TexHuyeckue ycTponcTsa u
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MPaKTUYECKOE TPUMEHEHUE!
aMIIepMETp, BOJIBTMETP, PEOCTAT,
UCTOYHUKH TOKA,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHbIN AMOJ, TEPMHUCTOPHI U
(hOoTOPE3UCTOPHI,
ITOJTYTIPOBOJHUKOBBIN THOL,

pa3zHoCTh noTeHuanos, J/C, padora
TOKa, MOIITHOCTh TOKA.

Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYPHUPOBaHUS, HHTEPIIPETALIUU U
MIpEICTaBICHNS] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIESHUM O TPUMECHEHUH
3aKOHOB IIOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTHAX

rajgbBaHHKa
Wroro no pazneny 22
PezepBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB IIO ITPOTPAMME
11 KJIACC
HaunmenoBanue
No KommuecTBo OCHOBHEIE BUJBI IEITEIILHOCTH
pa3esioB U TEM [TporpammHoOe coneprkanue
11/T1 4acoB 00yJaroImMXCcs
y4eOHOTro MpeMeTa

Pazgea 1. DaekrpoanHamuka
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11

MarsuTtHoe 1oJI€.
DJIEKTPOMAarHUTHAas
WHTYKIUS

11

ITocTostHHBIC MarHuTHI.
B3anMojaelicTBue MOCTOSIHHBIX
MarHuToB. MarHuTHoe 1oJie.
BekTop MarHuTHOM MHAYKIIUH.
[IprHIMD cynepnio3uuun
MarHuTHBIX TojeH. JInnuu
MAarHuTHOW HHAYyKIuu. Kaptuna
JIMHUA MarHUTHOW UHTYKIIUU TTOJIS
MMOCTOSIHHBIX MarHUTOB. MaruutHoe
I10JI€ MIPOBOJHUKA C TOKOM.
KapTtuna nmuaunii vHIyKUUAn
MarHUTHOTO IOJIS JJIMHHOTO
MPSAMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O ITPOBO/IHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTeaa.
BzanmopenicTBue MpoOBOJHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOAyJb U
HanpaBJICHUE.

Cuna Jlopenua, €€ MOIyJib U
HarnpasieHue. JIBrxxeHue
3apsHKEHHOM YaCTULIBI

[IpoBeneHnEe SKCIIEPUMEHTA: U3YUEHUE
MAarHUTHOTO MOJISI KATYIIKU C TOKOM;
HCCIIEIOBAHUE JIEVICTBUSA MOCTOSHHOTO
MAarHuTa Ha paMKy ¢ TOKOM;
HCCIIEIOBAHUE SIBJICHUS
AIEKTPOMArHUTHOM MHIYKIIVH.
OrneHnka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN PU3NUECKHUX
BEJIMYMH.

OObsicCHEeHUE TPUHIIUIIOB JCHCTBUS U
yCIIOBUM 0€30MacHOr0 MPUMEHEHUs
MOCTOSTHHBIX MarHUTOB,
AIEKTPOMArHUTOB, AIEKTPOABUTATENS,
YCKOPUTENIEN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHON neun. Pemenune
pPacy€THBIX 337]a4 Ha NPUMEHEHUE
dbopmyr TeMbl

«MarauTtHoe noJie. DJIeKTpOMarHuTHas
WUHTYKITUSD.

Pemienne kadyecTBEHHBIX 3aAady ¢
ONOpOM HA W3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE
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B OIHOPOAHOM MAIruMTHOM IIOJIC.

Pabora CHUJIBI Jlopenra.
SIBeHHnEe  DNEKTPOMArHUTHOM
uHaykuuu. Ilotok  BekTopa

MAarHATHOW MHIYKIUU.
ONEeKTpOABMKYIIAS CUJIa UHITYKIIMH.
3aKOH 2JEKTPOMAarHUTHOM MHIYKIIUH
®dapajes.

Buxpeoe s5eKkTprudeckoe mouie.
DIIEKTPOJBUKYILAsA CHJIA HHAYKIUU B
IIPOBOJHUKE, IBUKYILEMCS
IIOCTYIATEIbHO B OJJHOPOJIHOM
MarHuTHOM II0JI€.
[IpaBuno Jlenna.
NHIyKTUBHOCTS. SIBnienne
CaMOMHAYKIMHU. DJIEKTPOABUKYILAS
CUJIa CAMOMHIYKIIVH.

OHeprusi MarHUTHOTO TOJISI KAaTyIIKH
C TOKOM.

DIJIEKTPOMAarHuTHOE ToJie.
TexHuueckue yCTpOWCTBA U
IPAKTHYECKOE TPUMEHEHHE:
IIOCTOSIHHBIE MAarHUTHI,

QJICKTPOMAI'HUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIIN
QJICMCHTAPHBIX qaCTHulIl,

WHAYKOUOHHAsA IICYb

SBJICHUS TeMbl «MarHuTHoE MOoJe.
DNeKTpOMAarHuTHASI HHTYKLIHSD.
OmnpeneneHne HapaBICHUS BEKTOpa
WHIYKIUU MarHUTHOTO MOJIS
IPOBOJIHUKA C TOKOM, CHJIBI AMIIepa U
cuibl Jlopenna.

Pacno3naBanue pu3nuecKuX SBICHUA B
y4€OHBIX OIBITAX U OKPY’KaroLIeH
YKU3HU: B3aUMOJICHCTBUE MArHUTOB,
ANIEKTPOMArHUTHAS MHIAYKIUS, JEHCTBUE
MarHUTHOTO MOJISl HA IIPOBOJHUK C
TOKOM U JABYOKYILIUICS 3apsil.

AHanu3 37€KTPOMAarHUTHBIX SIBJICHUHN C
UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMATHUTHON UHIYKIIMH.
OnucaHne N3y4eHHBIX CBOMCTB BEILIECTB
U DJIEKTPOMArHUTHBIX SIBJICHUM C
UCIOJIb30BaHNEM (PU3NYECKUX BEINYMH:
WHIYKIUS MarHUTHOTO TOJIsA, CUjla
Awmrepa, cuna JlopeHia,
WHIYKTUBHOCTb KaTyIIKH, SHEPTUS
AIEKTPUYECKOT0 U MATHUTHOTO TOJIeH
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Hroro no paznemny
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Pa3nen 2. KoJsie0aHnus M BOJIHBI

58



2.1

MexaHudyeckue u
3JIEKTPOMArHUTHBIC
KOoJIe0aHus

Koneb6arenbHas cucrema.
CB0OOIHBIC MEXaHUIECKUE
kosebanus. 'apmonnueckue
koJsiebanus. [lepuon, yactora,
aMIUTUTya ¥ (ha3a KojaeOaHuH.
[IpyXKMHHBIN MasTHUK.
MareMaTu4ecKuii MasiTHUK.
YpaBHEHHE TapMOHUYECKUX
koJsiebanuii. [IpeBpaiienue sHeprun
MIPU TAPMOHUYECKUX KOJICOAHHUSX.
Koneb6arenbubiit kouTyp. CBOOOAHBIE
AIIEKTPOMATHUTHBIE KOJIeOaHUs B
UJIcIbHOM KOJIeOaTeIIbHOM KOHTYDE.
AHaJIOTHS MEKTy MEXaHHUECKIUMH U
ANEKTPOMATHUTHBIMHU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKoH
COXpaHEHUs YHEPTUU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE.
[IpencraBienue o 3aTyXarOmmx
Kosebanusx. BoiHyX1eHHbIE
MexaHudeckue konebanus. Pezonanc.
BrIHYXICHHBIC JICKTPOMArHUTHBIC
KOJIeOaHMUsI.

[IepemMeHHBIN TOK.

CuHycouabHBIN IEPEMEHHBIN TOK.

HccnenoBanue napameTpoB
KoJ1e0aTeNbHON CHCTEMBI — IEPUO/IA,
YaCTOTHI, aMIUTUTY bl U (ha3bl
Kosie0aHul (MPYXKUHHBINA W/UIn
MaTEMaTUYECKUN MAsTHUK).
Hab6nronenue 3aTyxarmmx KojaecOaHmid.
HccnenoBaHue cBONCTB BBIHYKIEHHBIX
KOJICOaHMIA.

Habmonenue pesonanca. [Iposenenue
IKCIIEPUMEHTA:

UCCIJIEIOBaHKUE 3aBUCUMOCTHU IIEPUOA
MaJibIX KOJIeOaHUM Ipy3a HA HUTU OT
JUTMHBI HUTH U MaccChl TPY3a;
WCCJIEIOBaHHUE NTEPEMEHHOTO TOKa B
LEMHU U3 MOCJeI0BATEIbHO
COCTMHEHHBIX KOHJCHCATOPA, KaTyIIKH
U pe3UCTOpA.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMYHH.

OOBbscHEHNE NIPUHLUIIOB IEUCTBUS U
yCJIOBU 0€301acCHOTr0 MPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA, F€HEpaTopa
MEPEMEHHOTO TOKA, TUHUU
AJIEKTpoIepeaay.
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Pemenune pacu€THbIX 3a/1a4 C SIBHO
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MoOnHOCTE IEPEMEHHOTO TOKA.
AMIUIMTYTHOE U JEHUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA WU HAIIPSAKCHUS.

Tparcdopmarop. [IponsBoacTro,
nepeaaya u noTpedieHue
ANEKTPUYECKON YHEPTHH.
DKOJIOTUYECKUE PUCKH TIPU
MIPOU3BOCTBE AIEKTPOIHEPTUH.
KynpTypa ucnonb3zoBanus
3JIEKTPOIHEPTUU B OBCEIHEBHOM

KUA3HU.

TexHuueckue yCTpPOMCTBA u
MPAKTUYECKOE MIPUMEHCHHUE:
3JIEKTPUYECKUN 3BOHOK, T€HEPATOP
NIEPEMEHHOTO TOKa, JIMHUU
3JIeKTponepeaay

3aJIaHHON (M3UYECKON MOJIETBIO C
UCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyI1, ONTUCHIBAIOIIIAX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJIeOaHus.

Onucanue MEXaHUYECKUX U
AJIIEKTPOMArHUTHBIX KOJICOaHUM ¢
HCITIOJIb30BAaHUEM (DU3UUECKUX
BEJIMYMH: TICPUO ¥ 4aCTOTa
KoJiebaHuil, aMmruiuTyaa u pasza
KoJIeOaHUM, 3apsi ¥ CUjia TOKa B
TapMOHUYECKUX AJIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne xaueCTBEHHEIX 3aa4 C
ONOPOW HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OMMCHIBAIOIIINE
MEXaHUYICCKHE U DJICKTPOMAarHUTHBIC
KoJieOaHusl.

PaboTa B rpynmax mpu riaHUpOBaHUH,
MIPOBEJICHAH W UHTEPIPETAIIHH
PE3YNIbTATOB OIBITOB, U AHATIN3E
JOTIOJTHUTETBHBIX UCTOYHUKOB
uH(pOpMAaIUH TI0 TeMe
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2.2

Mexanunueckue u
3JIEKTPOMArHUTHBIE
BOJIHEI

MexaHuveckrue BOJHBI, YCIOBHS
pacnpoCTpaHEHHs. ITepuon.
CkopocTh  pacrnpoCcTpaHEHUsl U
JuHa BoJiHbL. [lonepednsie u

N3yuyenue oOpazoBaHus u
pacrpoCTpaHEHUs MOMEPEYHBIX U
MPOJI0JIbHBIX BOJIH. Habmonenue
OTpaKeHus
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IIPOJOJIbHBIC BOJIHBI.

Nutepdepeniiuas u

nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Bricota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBHS
U3IIyYEHUS

AJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHTanus BekTopoB E, B, v B
AIEKTPOMAarHuTHOM BoJiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, MPEIOMIICHHUE,
noJispu3alus, Iuppaxmus,
unrepdepenius. CKopocTh
AJEKTPOMAarHuTHHIX BOJH. [IIkana
AJIEKTPOMArHUTHBIX BOJIH.
[IprMeHeHue 3eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paTUOCBSI3U U
TeneBuaeHUs. Paguonokanus.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXaroIEn Cpeibl.

TexHuyeckue ycTponcTBa u
MPaKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHbIE THCTPYMEHTBHI,
yJIbTPa3BYKOBasl TUarHOCTUKA B

U TIPEJIOMJICHUS], UHTEPPEPEHLIUU U

T paKIuil MEXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa U
BBICOTBI TOHA C aMIUIUTY/I0M M YaCTOTOM
Kosie0aHul, 3ByKOBOTO PE30HAHCA.
HccnenoBanue CBOMCTB
AJIEKTPOMATHUTHBIX BOJH: OTPAXXEHHUE,
IIPEJIOMJIEHUE, TOIAPU3ALINS,
nupakuys, “HTepdepeHIus.
N3ydeHune ycioBui n3nydeHus
AIIEKTPOMATrHUTHBIX BOJIH, B3aUMHOM
opueHTaIuu BekTopoB E, B, v B
AIEKTPOMArHuTHOM BosHE. M3yuyeHune
MPUMEHEHUS

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U

OBITY.

OObsicHEHUE NPHUHIIMIIOB IEUCTBUS U
yCIIOBH 0€30MacHOTr0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIBTPA3BYKOBOM IUAarHOCTUKU B
TEXHUKE U MEIULMHE, pajapa,
paguonpuEMHUKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacu€THBIX U Ka4€CTBEHHBIX
3a71a4 C OMOPOM HA U3YUYECHHBIEC 3aAKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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TEXHHUKE U MEJIULIMHE, pajap,
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panuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neun

pacrpoCTpaHEeHHE  MEXaHWYECKHUX
AJIEKTPOMArHUTHHIX BOJIH.
Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH JIJIS1 IIOMCKA,
CTPYKTYPUPOBAHWSI, HHTEPIIPETAITNH U
npecTaBlieHus] UHQOpMalUKU TpU
IMOATOTOBKE COOOIIEHUN 00
MCIIOJIb30BaHUU 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE. YYacTHE B JUCKYCCUU
00 3JIEKTPOMATrHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

Paborta B rpynnax npu mjiaHupOBaHUH,
MIPOBEJICHUN U MHTEPIIPETALINN
PE3YJIbTATOB OIBITOB U aHAJIN3E
JIOTIOJTHUTEIHHBIX HCTOYHHUKOB
uH(pOpMaIUK TI0 TeMe

)51
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2.3

Onrtuka

10

['eomeTpuyeckas onruka.
[IpssMosMHEHOE pacIpOCTPAHEHHUE
CBETa B OJTHOPOAHOM cpene. Jlyu
cBeTa. ToYeyHbIld HCTOYHUK CBETA.
OTtpaxeHnue cBeTa. 3aKOHBI
oTpakeHus ceera. [loctpoenne
U300paKEHUI B IJIOCKOM 3epKalie.
[Ipenomiienue cBeta. 3aKOHBI
npesioMyieHus: cBeTa. AOCOIIOTHBIN
nokaszarenp npeiaomiieHus. [lonHoe

N3ydeHnue sBJICHHS TIOJIHOTO
BHYTPEHHETO OTPAKEHMUS, ETO
IIPUMEHEHUS B CBETOBOAE. M3yuenue
MOJIEJIE MUKPOCKOIIA, TEJIECKOMA.
[lonyyeHne cHekTpa ¢  MHOMOIIBIO
MPU3MBI M TUPPAKITUOHHON PEIIETKH.
M3mepenune rnokasarens npeaoMICHHUS
CTEKJIA.

HccnenoBanue cBOMCTB U300paxeHU
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BHYTpPEHHEE OTpaK€HUeE.
[IpenenbHbI yroa IOJHOTO
BHYTPEHHETO OTPaKCHMUS.

Hucniepcust cBeta. ClioXkKHBII cocTaB
Oenoro cBera. L{Ber.

CoOwuparomniyie 1 paccenuBarome
nvH3bl. ToHkas nuH3a. POKYyCHOE
paccTOsIHUE U ONTUYECKas CHUJIa
TOHKOM nuH3bI. [locTpoeHue
M300pakKeHH B COOMpPAOUINX U
pacceuBaromux JmH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJINUCHUE,
naBaeMoe JIMH30M. [Ipenensl
MPUMEHHUMOCTH T€OMETPUUECKOMN
ONTHUKH.

Bonnosas ontuka. UaTEppEepeHms
cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOJIIOACHUS MAKCHUMYMOB
1 MUHHUMYMOB B
uHTEPPEPEHIIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus cseta. Judpakuronnas
pemérka. Y clioBre HaOIIOACHUS
TJIABHBIX MAKCUMYMOB TIPU NaJ€HUU
MOHOXPOMATHYECKOrO CBeTa Ha

B JIMH3AX.
OObsicHEeHUE PUHIIUIIOB JIEUCTBUS U
yCJIOBUM 0€301acHOT0 MPUMEHEHUS
OYKOB, JIyTIbI, poTOANMIapara,
MPOEKIMOHHOTO afnmnapara, MUKpPOCKOIa,
TEJIECKOIa, BOJIOKOHHOM OITHKH,
TUu(PaKIIMOHHON PEIIETKY, MOISPOUIA.
Pemmenne pacuéTHbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIEBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMysT reoMeTPUIECKOM ONTUKH.
[TocTpoeHue u onucanue U300pakeHus,
CO3/1aBAEMOTI'0 TUIOCKUM 3€pPKajIoM,
TOHKOM JIMH30M.

PaccmoTtpenne MpEeneIoB
MIPUMEHUMOCTH T€OMETPUUYECKOMN
ONTHKH.

Pacnio3naBanue Gpu3NUeCcKuX sIBJICHHM
B OIBITaX M OKPY’KAIOIEH KU3HU:
MPSIMOJIMHEUHOE PACIIPOCTPAHEHUE
CBETAa, OTpa)KEHUE, MPEIOMIICHHE,
uHTephepeHus, TuPpakius u
MOJISIPU3ALIMS CBETA, TUCIIEPCHUSI CBETA.
N3yuenue ycnoBuil HAOIIOACHUS
MaKCHUMYMOB U MUHUMYMOB B
uHTEepHEPEHIIMOHHON KapTUHE
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TU(GPaKIUOHHYIO PEIIETKY.
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[Tonsipusanus cBeta. TexHUUECKHE
YCTPOWCTBA U MTPAKTUYECKOE
MIPUMEHECHUE: OYKH, JIYIIA,
dboToanmapat, IPOCKIIMOHHBIN
armapar, MUKPOCKOII, TEJIECKOI,
BOJIOKOHHAs OIITHKA,
mupakMOHHAs PEIIETKa,
TIOJIIPOU T

OT IBYX CI/IH(I)aSHI)IX KOT'CPCHTHBIX
HCTOYHHUKOB.

VcnoBue HaOIIOACHHS TJIABHBIX
MaKCHMYMOB MPH MaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIHOHHYIO PEMIETKY. AHAIN3
ONTHYCCKUX SBJICHUH C
HCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEHHOTO pacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEIIOMJICHUS CBETA.
Onucanye ONTUYECKUX SBICHUH C
UCIIOJIb30BAaHUEM (DU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSHUE U
ONITHYECKasl CUJIA JIMH3BI

Hroro no pazneny
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Paznen 3. OcHOBBI cIeNUAIBHON TeOPHH OTHOCUTEIBLHOCTH (Hasiee — CTO)
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3.1 | OCHOBBHI CIIEIIMATIBHOM
TEOpUHU
OTHOCHUTEIbHOCTH

['panu1bl MNPUMEHUMOCTH
KJIACCUYECKOM MEXaHMKH.
[TocTynarsl cienuaabHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH
OunnmTeriHa. OTHOCUTEIBHOCTh
OJHOBPEMEHHOCTH. 3aMeJJICHUE
BPEMEHU U COKPAILCHUE JJIUHBI.

Pemenue kauecTBEHHBIX 3agad C

OHOpOﬁ Ha U3YYUYCHHBIC IIOCTYJIAThI
CTO.

Ncnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
npeCcTaBICHU HHOOPMALIMK TIPH
MOATOTOBKE COOOIIEHUM O TpaHUIax
MIPUMEHUMOCTH KJIACCUYECKOM
Mexanuku u ocHoBax CTO

OHeprus 1 UMILYJIbC
PENATUBUCTCKON YacTUIlbl. CBSA3b
Macchl ¢ SHEPTUEN U UMITYJIbCOM
PEIATUBUCTCKON YaCTHULIBI.
DHeprus Mnoxkos

Hroro no pasneny

Pasznen 4. KanToBasi pusuka
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4.1

DeMeHThl KBAHTOBOK
ONTUKH

®ortonsl. @opmyna Ilmanka cBsA3U

SHEpruu (pOoTOHA C €ro YaCTOTOM.
DHeprus U UMIyJabCc POTOHA.
OTKpBITHE U HCCIIENOBAHUE
dotorddexra. OnbiTor A.T.
CroneroBa. 3aKOHBI
dboToarddexra. YpaBHeHHE
Oiinmrerina st pororddexra.

«Kpacnas rpanuna» dotodrddexra.

JlaBnenue ceeta. OnbiTel I1.H.
JleOenena.
XUMHUYECKOE JICHCTBUE CBeETa.

TexHuueckue yCTpOMCTBA U
MPaKTUYECKOE MIPUMEHECHHUE:
dboTOdIIEMEHT, dboTogaTUHK,

COJIHEUHas OaTapesi, CBeTOAUO

Habmronenue dpororddexra Ha
YCTaHOBKE C IMHKOBOW TJIACTUHOM.
HMccnenoBaHue 3aKOHOB BHEIITHETO
doTtordexra.

OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB
JICUCTBUS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: (hOTOAIEMEHT, (hOTONATUHK,
COJIHEUHas OaTapesi, CBeTOIUO/; 1
YCJIOBUHM WX 0€30MaCHOT0 MPUMEHEHUS
B IPAKTUYECKON KU3HU.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCII0JIb30BAHMEM OCHOBHBIX 3aKOHOB M
dhopMyII KBAaHTOBOM onTHKHU. Perrenune
Ka4eCTBEHHBIX 3a7a4 C OMOpPOi Ha
M3yYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTHUKHU. Pacrio3HaBaHue
(bU3MYECKUX SIBICHUI B y4EOHBIX
OITbITAX:
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dhoToanekTpudeckuii 3¢ EKT, CBETOBOE
JTaBJICHHUE.

Omnucanne N3y4eHHbIX KBAHTOBBIX
SIBJICHHUI U TIPOLIECCOB C
UCIIOJIb30BaHNEM (U3NYECKUX BEINYHH:
CKOPOCTH JIEKTPOMArHUTHHIX BOJIH,
JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS
Y UMITyJIbC (POTOHA

4.2

Crpoenune atoma

Mogenr atoma TomcoHa. OOBITBI
Pesepdpopna mo paccesHuro  o-
yactull. [lmanerapnas wmoxenb
aroMma. [loctynatel bopa.

Nznydenue u nornomieHue GoTOHOB
IIpH MIEPEXOJIC aTOMa C OJHOTO
YPOBHSI DHEPIUU HA Ipyrou. Buasl
criekTpoB. CHEKTp YpOBHEW 3HEpTrUun
aToMa BOJOpOJa.

BonnHoBele cBolicTBa yacThll. BoaHbl
Ie bpoiis.
KopryckynsspHOBOJTHOBOM AyalIu3M.
CnoHTaHHOE M BBIHYKJICHHOE
U3JTyYCHHUE.

TexHnueckue YCTPOUCTBA 51
IIPAKTUYECKOE IPUMEHEHHUE:
CIIEKTPaJIbHBIN aHAJIU3

N3yuenne moaenu omnbita Pesepdopna.
IIpoBeneHue skcrniepuMenTa 1o
HaOJII0JICHUIO JTUHEWYATOTO CIIEKTpa.
Onenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUM (PU3NUECKHUX
BEJIMYMH.

N3yuenue monenu atoma: ToMcoHa,
IJIAaHETAPHOM MOJIENIA aTOMa, MOJEHU
aroma bopa.

N3ydeHune ciekTpa ypoOBHEN SHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHIUIIOB IEMCTBUSA U YCIOBUI
6e30macHOr0 MPUMEHEHHUS
CIIEKTPOCKOIIA, JIa3€pa, KBAHTOBOI'O
KOMIIBIOTEPA.

PemieHne kaueCTBEHHBIX 3a/1a4 C
OIIOPOW Ha U3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
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(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN
KOMITBIOTED

aByeHHs 10 TeMe «CTpOoeHHE aToMay.

Pacno3naBanue ¢pu3nuecKux SBICHUNA B
y4€OHBIX OIbITaX: BOSHUKHOBEHHE
JIMHENYATOr0 CIEKTPa U3JIyYCHHUS.
AHaJn3 KBaHTOBBIX MPOLIECCOB U

SIBJICHUM C UCII0JIb30BaHUEM IMOCTYJIATOB

bopa
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4.3

ATOMHOE A11pO

DKCNEepUMEHTHI, JOKa3bIBAOILINE
CJI0’KHOCTb CTPOEHHUS SApa.
OTKpbITHE PATUOAKTUBHOCTH.
Omnebitel Pesepdopaa o
ONPENIEIICHUIO COCTaBa
PaANOAKTUBHOTO U3ITyUYEHHUS.
CgoiicTBa anbda-, 6era-, ramMmma-
u3lyyeHus. BnusiHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxkionnas moaens siapa
['eitzen6epra-NBanenxo.

3apsan sapa. MaccoBoe 4nciio sapa.
N3oTomsl.

Anbda-pacnaa. IIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacna.
'ammanznyuenue. 3aK0H
PaaMOaKTUBHOIO pacraja.
DHeprusi CBs3U HYKJIOHOB B sJIpe.
SlnepHbIE CHUIIBI.

N3yuenne HKCIEPUMEHTOB,
JIOKA3bIBAIOIINX CIIOXKHOCTb CTPOEHUS
aTOMHOTO s1/Ipa.

Uccnenosanue TpekoB yacTull (1o
rotoBsIM (hoTorpadusm). M3yuenune
AJIEPHBIX CUJI, AJIEPHBIX PEaKUUn
CUHTE3a U pacnajaa, TEPMOSIEPHOTO
CUHTE3A.

N3ydyeHne HyKJIOHHOU MOJIENH siapa
I'eiizenbepra-NBanenko. OObsICHEHNE
YCTPOMCTBA U IPUMEHEHUS
JIO3AMETPA, KaMepbl BruibcoHa,
AJIEPHOTO peakTopa, aTOMHOM OOMOBI.
Pemenue 3amau ¢ onopoi

Ha MOJIyY€HHbIE 3HAHHUS, B T.Y. O 3aps/e
¥ MacCcOBOM YHCIIE sapa.

PacnoznaBanue ¢puznueckux sSBICHUA B
Y4EOHBIX OMBITaX U B OKPY’KArOIIEH
KWA3HU: €CTECTBEHHAS U UCKYCCTBECHHAs
PaIUOAKTUBHOCTb.
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JledekT macchl sapa.

SAnepubie peakunu. Jlenenue u
CHUHTE3 SIAEP.

S nepnbii peaktop. TepMosaepHbIi
cunTtes. [IpoOaemMbl U epcrneKTUBbI
SIEPHON SHEPTETUKH.
DKOJIOTUYECKHUE aCIEKThI SIIEPHON
SHEPIreTUKH.

DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA.

MeTtoabl HAOIIOAEHUS U
perucTpalnyu dIeMEHTAPHBIX YaCTHIL.
DOyHIaMEHTAJIBHBIC
B3auMoencTerua. ExnHCTBO
¢bu3HUecKoil KapTUHBI MUPA.
TexHuyeckue ycTporcTa u
MPaKTUUYECKOE TPUMEHEHHE:
O3UMETp, Kamepa BuiibcoHa,
AJIEpHBIN peakTop, aToMHasg OombOa

Ornrcanue KBaHTOBBIX SIBJICHUU U
MPOLIECCOB C UCMOJIb30BAHUEM
(bU3UYECKUX BEIMYWH: TIEPHO/T
MOJIypacIaia, SHEPrusl CBSI3H aTOMHBIX
sanep, neexT Macce sapa. AHanm3
MIPOIIECCOB U SIBJICHUMN C
HCIIOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPaHEHHSI MaCCOBOTO YHCIIA,
nocrynartsl bopa, 3akoH
PaIUOAKTUBHOIO pacnaa.

VYyactue B paboTe Kpyrioro croja
«DPyHIaMEHTAJIbHBIE B3aMMOJICUCTBUSI.
EnunctBO  Qusnmueckoid  KapTUHBI
MHUpPay.

Hcnonb3zoBanne nHOOPMAITMOHHBIX
TEXHOJIOTUH /17151 IOKCKA,
CTPYKTYPUPOBaHUS, HHTEPIPETALUU U
MpeICTaBICHNUS] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN
3aKOHOB KBAaHTOBOW (PU3HMKHU B TEXHUKE U
TEXHOJIOTUAX, SKOJIOTUUECKUX ACIEKTAX
SAIEPHON DHEPrEeTUKU

Hroro no paszneny

15
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Pa3nen 5. JieMeHTBI aCTPOHOMMH M aCTPOPU3UKH

5.1

DJIEMEHTBI
aCTPOHOMUU U
acTpoU3UKH

7

DTamnbl pa3BUTUSI ACTPOHOMHUH.
[IpukiagHOE 1 MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3mnoro neda. Co3pe3aus,
SpKA€ 3BE3bI, IUIAHETHI, MX
BUJIMMOE JBHKCHHUE.

CoaHedHas cucTeMma.

Coanne. ColHeUHass aKTUBHOCTb.
Uctounuk sneprun ColiHIa U 3BE3.
3BE3/bI, UX OCHOBHBIC
XapaKTEepUCTUKHU. [(narpamma
«CIIEKTPaJIbHbBINA KJIACC —
CBETUMOCTB». 3BE3/IbI IJIaBHOM
MIOCJIEIOBATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTEY JIJIS 3BE3]]
TJIaBHOU MOCJIEI0BATCIIBHOCTH.
BHyTpeHHee cTpoeHue 3BE3 /.
CoBpeMeHHBIE TPEACTABICHUS O
MPOUCXOXKIECHUU U IBOJIIOIIUN
ConHia u 3BE311. DTallbl JKU3HU
3BE3/I.

Maineunsin I[lyts — Hama ['amakTuka.
ITonoxxenne u amxkenne ConaHa B
I'anakTuke. Tumnel rajakTHk.

[Toaroroska cooO1enuii 00 ATanax

pa3BUTHUA aCTPOHOMUH, O IIPUKIIAAHOM U

MHPOBO33PEHYECKOM 3HAUYECHUU
ACTPOHOMMH, O METOAX MOTYyUYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOU
aACTPOHOMHH.

N3yueHune COBpeMEHHBIX
MPEJICTABICHUIN O IPOUCXOKICHUU U
sBosironnn ComnHia u 3B€31. M3yuenne
TUTIOB TAJIAKTUK, PAIUOTATAKTUK U
KBa3apoB.

N3yuenne nBUXKEHUSI HEOECHBIX Te,
ABOJIIOIMH 3BE311 U BeeneHnou,
MPOLECCOB, IMTPOUCXOIAIINX B 3BE3NAX,
B 3BE3IHBIX CUCTEMAX, B
MEXKTaJIAKTUYECKOH Cpelie,
MacTabHOW CTPYKTYphl BeeneHHOH.
OObsicHeHue pacimupenus: Beenennoit
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka K 00CYXACHUIO
HEpEIISHHBIX PO0JIEeM aCTPOHOMHUH.
[IpoBenenue HabMOACHUI
HEBOOPYKEHHBIM I'J1a30M C
HCTOJIb30BaHUEM KOMIBIOTEPHBIX
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PaI[I/IOFaJ'IaKTI/IKI/I M KBa3aps.l.

YépHbie AbIPHI B Apax rajaKTHK.

MIPUIOAKECHUM JUIST ONTPEACTICHUS
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Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa00mna.
Paz6eranue ranaktuk. Teopus
bospmioro B3peiBa. PennkroBoe
W3JIy4YEHHE.

Macmrabnas ctpykTypa BeeneHHo.

Meraranaktuka. Hepeménnsie
po0JIeMbl ACTPOHOMUHU

M0JIO’KEHUSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3ans CeBepHOro NoJymapus 1
APKUE 3BE3BL.

[IpoBenenue HaOMIOACHUN B TENECKOI
Jlynsl, mumaner, Mutednoro Ilytu.
VYyacTre B TUCKYCCUN O HEPEIIEHHBIX
npobJsieMax aCTpOHOMUU

Hroro no pazneny

7

Paznen 6. O6001maronee NoBToOpeHue

6.1

Oo0oomraroriee
MIOBTOPEHUE

4

O06001IeHne U cucTeMaTU3alus
COJZIEpKaHUS pa3JeoB Kypca
«Mexanuka», « MoJeKkysipHas
($uU3HMKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CITEIIMATIbHON
TEOPUU OTHOCUTEIBLHOCTHY,
«KBanrtoBas puznka», « I1eMEHTHI
aCTPOHOMUHU U acTpopu3uku». Posb
(GU3UKK U aCTPOHOMUH B
YKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COILIMAJIBHOM U 3THYECKOM cepax
NEATEIbHOCTH YeJI0OBEKa, pOJb U
MECTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOM KapTHUHE
MUpa, 3HAaYCHHUE OMKUCATEIbHOM,

VYyactue B JUCKyCcCUU O POJIU PUBHUKH
Y aCTPOHOMUU B Pa3JIMYHBIX cepax
NeATEeNbHOCTH yesoBeka. [loaroroska
coO01IeHH 0 MecTe (PU3NIECKOM
KApTUHBI MUPA B PALY COBPEMEHHBIX
MPEJICTABICHUI O MPUPOJIE.
BoinonHenre y4eOHBIX —3aJaHU,
JEMOHCTPUPYIOLIUX OCBOCHHE
OCHOBHBIX TIOHATUH, (PUINYECKUX
BEJIMYMH U 3aKOHOB Kypca PU3UKU
10-11 knaccos
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CHCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM U
MPOTHOCTUYECKON (PyHKIMI
duznyecKoit Teopuu, poJib
¢uznyeckoil Teopun B
(bopMUPOBaHUY TIPECTABICHUNA O
(u3nyecKoil KapTUHE MHUpa, MECTO
duznyecKoil KapTUHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABICHUM O IPUPOJE

Htoro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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