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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TIOJIOKCHHWA W TPeOOBAHHM K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeabHOM Mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuetom deaepaibHON pabouelt mporpaMMbl Bocniutanus u Konnenuu
npenojaBanus  ydeOHoro mpeamera «®PuszMka» B 00pa3oBaTENbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

[Iporpamma 1o (¢u3uke omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
coJiepKaHUe, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUCHUS
TEM U pa3lelioB y4yeOHOTro MpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
ocoOeHHocTel oOyuaronuxcs. [Iporpamma mo ¢usuke Aa€T npencTaBiIeHUE O
LeNsAX, COACpKaHWU, OOIIer cTpaTeruu OOy4YeHHs, BOCIHUTAHUS U Pa3BUTHS
oOyuaroruxcsi cpeacrBamu yueOHoro mnpenvera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenne kypca Gpu3uku yriyOiaEHHOTO YPOBHS MO3BOJISIET pealii30BaTh
3a/1a4u Mpo¢eCcCUOHATBHONW OPUEHTAIIMH, HAIIPABJIEHO HA CO3/IaHUE YCIOBUH IS
MPOSIBJIICHUSI CBOUX WMHTEJUIEKTYaJIbHBIX U TBOPYECKUX CITOCOOHOCTEH KasKIIbIM
oOydJaronumcsi, KOTOpble HEOOXOIUMBI ISl MPOJOJKEHUsT oOpa3oBaHUs B
OpraHu3aiusX MPOPECCHOHAIIBHOTO 00pa30BaHUsl MO PA3IUYHBIM (U3HKO-
TEXHUYECKUM U WHKCHEPHBIM CIEITUATBLHOCTSIM.

B mnporpamMmme mno ¢usuke ONpenensioTcs IUIAHUPYEMbIe pe3yJbTaThl
OCBOCHHS Kypca (HU3MKM Ha ypOBHE CpeaHero ooOmero oOpa30BaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, MpeaMeTHbIe (Ha YrIIyOJIEHHOM YpOBHE).
HaydHo-MeTon00rn4eckoii  OCHOBOM  uisl  pa3pabOTKuM  TpeOOBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM O0yJarolIuxcs,
OCBOMBIIIMX MPOrpamMmy Mo (PU3MUKE HA YPOBHE CPEAHETO O0IIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0.

[Iporpamma no Gpu3uKe BKIIOYACT:

IJIaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (HU3UKU Ha YriyOoJIEHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIC pe3yJIbTaThl 110 T0JIaM O0y4YCHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (u3uke MMeEET NMPUMEPHBIA XapakTep W MOXKET OBIThH
WCIIOJIb30BaHa YUUTEIIMHU (PU3UKH JIJI COCTABJICHUSI CBOUX PAOOUUX MTPOTPaAMM.

[Tporpamma 1o u3uke HEe CKOBBIBAET TBOPUECKYIO UHUIIMATUBY YUUTENEH
U TPEAOCTABISET BO3MOXKHOCTH Uil pealu3alii Pa3IudHbIX METOIUYECKHUX



MOJXO0JI0B K TpenojaBaHuio (U3UKU Ha YIriayOJIEHHOM YpOBHE NPHU YCIOBUU
coxpaHeHus 00s13aTENbHON YaCTH COIepKaHus Kypca.

du3nka Kak Hayka o HauOoiyiee OOHIMX 3aKOHAX IMPHUPOJbI, BHICTyHAsl B
KauecTBE y4eOHOTro IpeIMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIA]] B CACTEMY
3HaHUA 00  okpyxawomeM wmupe. UlkonapHBIH  Kypc  GuU3MKH — —
CUCTEeMOOOpa3yIoMMii 71  €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueii U acTPOHOMHUEH.
Hcnonb3oBaHne M akTUBHOE MpPUMEHEHUE (DU3MYECKUX 3HAHHUM OMpeesTniio
XapakTep U OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPTECTHKH,
TPAHCIIOPTa, OCBOCHHSI KOCMOCA, MOJIYYEHUSI HOBBIX MAaTEPUAJIOB C 3aIaHHBIMU
cBoiictBamu. M3ydeHue (PU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa oOydaromerocs, B (OpMUPOBaHUE
YMEHHI TPUMEHSTh HAYYHBIN METO/ TTO3HAHUS TIPU BHITIOJTHEHUY UMH YUE€OHBIX
HCCIIETOBAHMM.

B ocHOBy kypca ¢u3Mku Ha YpPOBHE CpeaHEro oOliero oOpa3oBaHUs
MOJIOKEH psl HUACH, KOTOPbIE MOKHO paccMaTpUBaTh KAaK MPUHIMIBL €ro
OCTPOECHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTEpHaIl U3 BCEX Pa3eioB (PU3HKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTcTBUU C HEW Marepuan Kypca (U3UKU
o0beMHEH BOKpYr (u3mueckux Tteopuil. Benymmm B Kypce sBIseTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJie.

Hoesa cymanumapuszayuu. EE peanuzaius npeanoiaracT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAyKU, OCMBICIICHUE CBSI3U PA3BUTHS
¢u3nkM Cc pa3BUTHEM OOIIECTBAa, a TaKXe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU ITPoOIeMaMu.

Hoesa npuknaonon wnanpaenennocmu. Kypc ¢dusuku yriayOa€HHOTO
YPOBHSl TPEANOJIaraeT 3HAKOMCTBO C IIUPOKHUM KPYrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX IPUIIOKEHUN H3YyYECHHBIX TEOpPUM M 3aKOHOB. Ilpu 3TOM
paccMaTpUBAlOTCSI Ha YpPOBHE OOUIMX TNPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peannsyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJIOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKkXke 00CYXICHUS



npo0iieM  palMOHaNBbHOTO  MPHUPOJOINONB30BAHMS U SKOJOTHYECKOH
0€301MacHOCTH.

OcBoeHnue cozepkaHusi IPOrpaMmbl IO (PU3KKE JTOJKHO OBITH TOCTPOEHO
Ha MPUHIHUINAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. g husuku peanusaius
3TUX TMPUHIUMNOB Oa3upyercs Ha HUCHOJIb30BAaHUU  CAMOCTOSITEIHHOTO
HKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOLIEro (axtopa yueOHOro mpoiiecca.
Jlist yriyOin€HHOTro ypOBHSI — 3TO CHCTEMa CaMOCTOSITENIbHOTO YYEHUYECKOTO
AKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANbHBIE YUYEHUYECKHE OMBITHI TPHU
U3Y4YEHUH HOBOT'O MaTepualia, JlabopaTopHble paboThl U PabOThl MPAKTHKyMa.
[Ipu 3TOM BO3MOXHBI JIBa crioco0a peanu3anuu GU3NIECKOro mpakTukyma. B
MEPBOM CiIydae MpakTUKyM mpoBoauTcs iubo B koHue 10 u 11 kmaccos, mubo
[IOCJIE TEPBOTO W BTOPOTO IMOJYIOJWA B KaXJOM M3 3THX KiaccoB. Btopoii
Croco0 — 3TO UHTErpanus padoT MpaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBbIE€ MPOBOJATCA B Mpolecce m3ydeHus pasnaena (temsl). [Ipu 3Tom moj
paboTaMM MPaKTUKyMa MMOHUMAETCS CaMOCTOSITENIbHOE MCCIIEI0BAHNE, KOTOPOE
MIPOBOAUTCS TIO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoi
UHCTPYKIIUH.

B nporpamme mno ¢Qusuke cuctema YYEHHMUECKOIO SKCIIEPUMEHTA,
71a00paTOPHBIX padOT U MPAKTUKyMa MPEACTABICHA €IMHBIM MepeyHeM. Boioop
TEMAaTUKH JJIS 3TUX BUJIOB YUEHUUYECKUX MPAKTUYECKUX padOT OCYIIECTBIISIETCS
yJyacTHUKaMU 00pa30BaTEIbHOTO Mpolecca HCXOAd U3  0COOeHHOCTEH
MOYPOYHOTO IUJIAHUPOBAHUS W OCHaIeHus: kabunera ¢usuku. [lpu sTOoM
oOecrieunBaeTcsi OBJIaJIeHuE 00YJarONUMUC YMEHUSAMH TPOBOJAUTH MPSIMbIE U
KOCBEHHbIE M3MEPEHUS, UCCIIEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEITUYUH U
MTOCTAaHOBKY OIBITOB MO MPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bosnbiioe BHMMaHWE yAENs€TCS PELICHUIO PACYETHBIX U KAaYECTBEHHBIX
3aaad. [Ipu 3ToM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO
3a/IaHHOM U HESBHO 3aIaHHON (PU3UUECKOI MOJIEITBIO, TTO3BOJISIONTNE TPUMEHSATh
M3YYEHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KakK M3 OJHOro pasjeina Kypca, Tak U
MHTErpUpysl NPUMEHEHUE 3HAHWM M3 PA3HBIX pa3feioB. (s KauecTBEHHBIX
3alad  TPUOPUTETOM SIBISIOTCS 3aJaHus Ha OOBSCHEHHUE/TIpeJCKa3aHue
MpoTeKaHusi (U3MYECKUX SBICHUH U TIPOIECCOB B OKPYKAIOIICH >KHU3HHU,
TpeOyrolue BblOOpa (PU3MYECKOM MOAENU Il CUTyallMd TPAKTHUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY 00€CTIeUeHUI0 Y4eOHOro mporecca Kypc GU3NKu yriay0iaeéHHOTO
YpOBHSI Ha YPOBHE CpETHEro oOIero o0pa3oBaHUs [OJDKEH H3ydaTbCs B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKH JOJDKHO OBITH



HeoOxonuMoe JabopaTopHoe OOOpYAOBaHWE MAJIsi BBINOJHEHUS YKAa3aHHBIX B
nporpaMMe no (pu3HKe YYEHHUECKHUX OIBITOB, JIAOOPATOPHBIX paboT M padboT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpallMoHHOE 000py0BaHue (OPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHONW JIOCTAaTOYHOCTH H 00ECIeUrMBAECT TOCTAHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHM W MPOILIECCOB, OSMIUPUUYECKUX H
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyAOBaHHE IJIs YYEHUUYECKHX MPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTUIECKUX KOMIUIEKTOB M 00E€CTICUNBACTCS B pacdéTe
OTHOTO KOMIUICKTa Ha JBYX OOydJaronmmxcs. TeMaTHYecKne KOMIIICKTHI
71a60paTOPHOTO 00OPY/IOBAHUS JOJKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBBIX J1aOOpaTOPHUIA.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUS PU3UKHU B 001IEM 00pa30BaHUHU ABIISIOTCS:

dbopMupoBaHWEe HWHTEpECa W CTPEMIICHHS OOYYaromIuXcsli K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCJIEIOBATEIIHCKOTO OTHOMICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(Gu3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O POIM (U3WKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
podheCCUOHAIBHON  JIeSITEIbHOCTH, CBSA3aHHBIX C (DU3UKOW, MOJATOTOBKA K
JTanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTrkeHne STUX 1eJiei oOeceunBaeTCsl peleHueM CIISAYIONNX 3a1a4 B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHMs:

MpUOOPETEHUE CUCTEMBI 3HAHHM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAass  MEXaHHWKY, MOJICKYJISApHYIO  (DHU3UKY,
AIEKTPOJINHAMUKY, KBAHTOBYIO (PU3HKY M DJICMEHTHI aCTPOPU3HUKHY;

dbopMHupOoBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
00bsiCHeHMsI (PM3UYECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pEIIEHN B MOBCEHEBHOM KU3HH;



OCBOEHHE CMOCOOOB pEHIeHHs] pPa3IMYHBIX 33Jad C SBHO 3aJaHHOMN
(du3znyecKoil MOAEIbIO, 3a7a4, MOIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/IaHUE
¢usnueckoil MoJlienu, aJeKBATHOM YCIOBHSM 3aJaud, B TOM YHCIE 3ajad
UHKEHEPHOTO XapaKTepa;

MOHMMaHUE (U3NYECKUX OCHOB M TMPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLECCOB, MX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalWM3a W MHTEpHperanud UHGOpMaInH,
ONpeaeeHHs JOCTOBEPHOCTH MOIYYEHHOT'O pe3yJIbTaTa;

CO3JaHUE YCIOBUM Ul Pa3BUTUSL YMEHUN IMPOEKTHO-HCCIEA0BATENIbCKOM,
TBOPYECKOU JIEATEIBbHOCTH;

pa3BuTHe UHTepeca K chepaM npodhecCHOHATBHOM J1E€ATENbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrinyOnéHHBIA ypOBEHb
u3ydyeHus: ydeOHoro mnpeamera «Pu3MKa» Ha YPOBHE CPEAHEro OOLIEro
oOpa3oBaHMsI BbIOMpAETCs OOYYarOIIMMUCS, IUIAHUPYIOIMMHU TPOAOIKEHUE
o0Opa30BaHMsl 110 CHEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOdUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpPOBEHb) Ha YPOBHE CPEIHErO
ob1ero oopazoBanust orBoauTcs 340 yacon: B 10 kiacce — 170 yacos (5 yacoB B
Hezeno), B 11 knacce — 170 yacoB (5 yacoB B HEJEINIO).

[Ipemyaraemeiii B mporpamMme 1o (u3MKe MEepeueHb JIa0OPATOPHBIX H
NPAKTHYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUYMTENb JEJaeT BBIOOP
MpoBeACHUs J1abOpaTOPHBIX padOT M OMNBITOB C YYETOM WHJMBHIYaIbHBIX
0COOCHHOCTEH 00yJaroOIUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hay4yHblid MeTO/ MO3HAHMSI IPUPOBI.

®uszuka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHslit MeTo mo3HaHus
Y METOJIbl UCCIIEIOBAHUS (PUZNYECKHX SIBJICHUU.

DKCIEpUMEHT U TeOpHUs B Ipoliecce Mmo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObl m3MepeHus: (puU3NUeCKUX BEIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[lorpemHocT  wW3MepeHU (U3MYECKUX BEIMYMH (a0CONMIOTHASsT U
OTHOCHTEIIbHAS).

MonenupoBanue (U3MYECKUX SBJICHUM M MPOLECCOB (MaTepuasibHas
TOUKa, aOCONIOTHO TBEPJAOE TENO, WJCAbHAs KHUJIKOCTb, HJICANbHBIA Tra3,
TOUEUHBIH 3apsin). ['unoresa. @uznyeckuil 3aK0H, FPAHUILIBI €70 IPUMEHUMOCTH.
dusznyeckas Teopusl.

Ponb 1 mecto ¢usnku B pOpMHUPOBAHUN COBPEMEHHOW HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKON E€ATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne cuiabl TOKAa M HAINpSOKEHUs B LIENM MOCTOSHHOTO TOKa IpH
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LU poBOi JabopaTopueit o ¢pusuke. [Ipumepsr n3mMepenus
(u3nYeCKuX BETUYHMH TP MOMOIIY KOMIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe IBHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKH.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKUMU HAa OCH CHUCTEMBI
KOoOpJuHaT. TpaekTopus.

[lepemenienue, ckopocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTh) W
YCKOPEHUE MaTepUaJbHOM TOYKHM, MX MPOEKIMH HA OCH CHCTEMbI KOOpPJIWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUe CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE  NPSAMOJIMHEHMHOE  JIBMKECHME.
3aBUCUMOCTbH KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepUATbHON TOUKH OT
BPEMEHU U UX IPAPUKHU.



CBoOogHoe magmeHue. Y CKopeHue cBOOOIHOTO najeHus. J[BuxkeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTU U
YCKOPEHHS MaTEepUATIbHON TOYKH OT BPEMEHU U UX TpaPUKU.

KpuBonuneitnoe nBwkeHue. JI[BukeHHME MaTepuasbHOM TOYKU TIO
OKPY>KHOCTH. YTJIOBasi U JUHEWHas ckopocTh. [lepron u yactora oOpaiieHusl.
[entpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TAaHIE€HUIUAIBHOE) U
MOJIHOE YCKOpPEHHE MaTepUaIbHOM TOUKH.

TexHuueckue yCTpOWCTBA M TEXHOJOTMUYECKHE MPOIECCHI: CIHUIOMETD,
JIBWKEHUE CHApsIOB, IIeMHbIe, IecTepEéHYaThle W pPEeMEHHbIE TepeayH,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrnocoOnl HcclieIOBaHUs ABIKCHUH.

NnmrocTpanyst  MpefesbHOro IMepexojla MU U3MEPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUM C UCTIOIb30BAaHUEM MEXAaHU3MOB.

ITaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBUKEHUS Tena, OPOIIEHHOIO MOJ YIVIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasnenue CKOpoCTH IpHu ABUAKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MMyTel, TPAeKTOPHl, CKOPOCTEN ABUIKEHHS OJTHOTO U TOTO XKeE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIEJIBIO ONPEEICHHSI MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs TpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JBWYKEHUU IO HAKJIOHHOM TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTHA MYyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHHs  CBOOOJHOTO  TajeHUs  (PEKOMEHO0BAHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

N3yuenue pnBuwkeHUs Tena, OpOIIEHHOrO Tropu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPAMOK IMPONOPLUMOHAIBHOW 3aBHCHMOCTH MEXIY HalIbHOCTBIO
MOJIETA ¥ HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuyeHnue NBMXKEHHUS Tela MO OKPYKHOCTH C IMOCTOSHHOW MO MOZYJIIO
CKOPOCTBHIO.



HccnenoBanue 3aBUCUMOCTHU Nieproaa oOpalieHnss KOHU4eCKOro MasiTHUKa
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.

IlepBoiit 3akoH HptoroHa. MHepumanbHbie cucTembl oTcuéTa. [IpuHImMIT
oTHOcuTenbHOCTH ["anuines. HemnepruanbHble CUCTEMBI OTCUETA (ONpPEEICHHE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpuHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA UIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTALIMOHHOW U
MHEPTHON MAaCCBI.

Cuna TsoKkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOIHOTO TMaJIEHUs OT BHICOTHI
HaJ TOBEPXHOCTHbIO TUIAHETHI M OT Teorpapuyeckoil MmuUpoThl. JIBIKEHHE
HEOECHBIX Tel M MX cHyTHUKOB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBmxKymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpEeHUSI CKOJBKEHHSI U CUJIa TPEHHS
nokos. Kospdunuent tpenus. Cuiia cCONpOTUBICHUS MPU ABUKECHUM TeEja B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenue. ['mapocrarnueckoe gapiuenue. Cuna Apxumena.

TexHnuecKkne yCTpOMCTBA U TEXHOJOTHUYECKHUE MPOLIECCHI: MOIIINUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HaOntonenne JBMXKEHUS Tel B WHEPIUAIbHBIX W HEUHEPLHATbHBIX
CHUCTEMAax OTCUETA.

[IpyuHIMIT OTHOCUTEBHOCTH.

Kauenne nByX HUIMHIPOB WM IIAPOB Pa3HOM MaCChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHrE pAaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TeIy CHI €
IIPOM3BEICHUEM MAcCChl Te€ja Ha €ro YCKOPEHHE B WHEPLMUAIBHOU CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIbTATE B3aNMOICUCTBUS TEI.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpEeHHOM NTOABEME U TAJCHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, PAKMUKYM.

W3mepenue paBHOJACHCTBYIONIEH CHJI TIPY IBUKEHUH OpycKa 10 HAKIIOHHOU
MJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHS Opycka IO
HAaKJIOHHOMW IUIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenune NBU>KEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN Yepes
NErKui OJIOK.

N3mepenne koduimenTa TpeHUs 10 BEIMUWHE YTI0BOro Koddduimenta
3aBUCHUMOCTH Frp(N).

UccnenoBanne nBWKeHUs Opycka MO HAKJIOHHOW TUIOCKOCTH €
nepeMeHHBIM KO3(PPUITUMEHTOM TPEHUS.

N3ydenune nBKEHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AGcomotHo TBEpAOE Teino. [locTynarenbHoe U BpalllaTeIbHOE JIBUKEHUE
TBEPAOrO Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuuecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHILUTEUH,
CTPOUTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Jlemoncmpayuu.

Y ci10BUsI paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

UccnenoBanue ycnoBui paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpAILICHUS.

KoHcTpyrnpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydenne ycToOMInBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpaneHus ¢ MexaHukxe.

Nmnynse mMaTepuaibHOM TOYKHM, CHCTEMBI MaTE€pPUAIIBHBIX TOUeK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynibe CHITb 1 U3MEHEHHUE UMITYJIBCA TEJIA.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnynbca MaTepualibHON TOUKU. [IpencraBiienue 0 coxpaHeHnu
MOMEHTA UMITYyJIbCa B IIEHTPATbHBIX MOJISX.



PabGoTta cuimbl Ha MamoM W Ha KOHEYHOM mepemernieHuu. I 'padudaeckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MonHOCTb CHUIIBL.

Kunernueckasi sHeprusi mMaTepualibHONM Touku. Teopema 00 M3MEHEHHH
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[ToreHuMabHBIE W HENOTEHUHUAIbHBIE CWIbL. [lOTEHIMambHAs >HEPTUSL.
[ToreHunanbHas DHEPIUs YIpYro nedhopMHUpPOBaHHON MPY>KUHBI.
[loreHuManbHass »HEPrUsl Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHyTpH U BHe Iiapa). Bropas kocMuueckas CKOpOCTb. TpeThsi KOCMHYECKas
CKOpPOCTb.

CBsi3b pabOThl HEMOTECHIMAJIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHenue bepHyInu s WICAUTBHOM KUJIKOCTH KaK CIEJICTBHE 3aKOHA
COXpaHEHHS] MEXaHUYECKON IHEPTHUMU.

TexHuuecknue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KONEDP, MPYKUHHBIN MUCTOJET, TUPOCKOI, (DUTYpHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHJIBL.

N3MeHeHune sHepTUn TeJia MpU COBEPILICHUH PadOTHI.

B3anmHbIe nTpeBpallieHns] KUHETUYECKOW M MOTEHIMAIBHON SHEPIUM MpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTUH NPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

N3mepenune umirynbca Tesna no TOpMO3HOMY ITYTH.

N3mepeHne cuiibl TSITH, CKOPOCTH MOJIETH JIEKTPOMOOWIISI U MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanune coxpaHeHHs: UMITYJIbCa MIPU YIPYTOM B3aUMOICCTBUM.

N3Mepenre KNHETUYECKOM SHEPTUH TeJla 0 TOPMO3HOMY ITYTH.

CpaBHEHHE HW3MEHEHMSI TOTCHIIMAIBHON SHEPTUU MPYXKHUHBI ¢ pabOTOU
CHUJIbI TPEHUS.

Omnpenenenre pabOTHl CHIbI TPEHUS MPHU JIBIKEHUU Tella TI0 HAKJIOHHOU
MIJIOCKOCTH.



Pasznen 3. Mosekyasipaas puznka v TepMOJIMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTndeckoi Teopuu (MKT), mux
onbiTHOE oOocHOBaHue. Juddysua. bpoyHoBckoe aBmkeHHe. XapakTep
JIBWKEHUSI W B3aMMOJECHCTBUS 4YaCTHI[ BemecTBa. MoAEnM CTPOECHUS Ta3oB,
KUIAKOCTEH M TBEPIBIX TN U OOBSICHEHHWE CBOWCTB BEIIECTBA Ha OCHOBE ITHUX
mozeneid. Macca u pasmepbl Moliekyn (atomoB). KonudecTBo BermiecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mojiesib uIeaIbHOTO T'a3a B MOJIEKYJIAPHO-KUHETUYECKON TEOPUU: YACTULIBI
rasa JBWKYTCS XaOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l"azoBbie 3akoHbl. YpaBHeHue MeneneeBa—Kianelipona. AOcoitoTHas
Temrneparypa (mkaina remnepatyp KenbBuna). 3akon Jlanberona. M3onpornecchl B
WJealbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BeliecTBa. [ 'paduueckoe
MPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MEXIOy [IaBICHUEM U CPEAHEH KUHETUYECKOW HHEpruei
MOCTYIATEIHLHOTO TEIJIOBOTO JBMKCHHUS MOJIEKYJI UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETUUECKON TEOPUH UICATBLHOTO Tra3a).

CBsi3bp  aOCOJIIOTHOM TeMmmepaTypbl TEPMOJUHAMUYECKOU CHUCTEMBI CO
CpeHEeW KMHETUYECKOW SHEPIrUeM IOCTYIIATEIIbHOIO TEIJIOBOIO JBMKECHUS €€
YacCTHLI.

TexHuYeCKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOIECCHhl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUaJIOB.

Hemoncmpauuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopens OpOyHOBCKOTO ABHKCHHS.

Buneoponuk ¢ 3anuchbio peabHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogens onbita lITepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

HabGnronenue u vicciieoBaHuEe U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanue mponecca YCTAaHOBJICHHS TEIUIOBOTO PAaBHOBECHUS TIPU
TEIUI000MEHE MEXLy TOpsYeil U XOJI0IHOM BOJOM.

N3ydenune mM30TepMHUECKOTO Mpolecca (PEeKOMEHJO0BAHO HCIIOJIb30BaHUE
g poBoii TabopaTopun).



N3ydenne n30xopHOro mpouecca.

N3ydenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHuve BHEIIHUX YCIOBUW ISt
TEPMOJIMHAMUYECKOM CUCTEMbl. BHeEIIHWME U BHYTPEHHHE MapaMeTphl.
[TapameTpbl TEPMOJMHAMUYECKOW CUCTEMBI KaK CPEIHHE 3HAUEHUS BEIUYMH,
ONMUCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukd. CamMONpOW3BOJBHAS —pelaKcauus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUA:
ypaBHeHre MeHeneeBa—KnanelpoHa 1 BbIpaXEHUE AJIsI BHYTPEHHEW SHEPTHH.
VY cnoBust IPUMEHUMOCTH 3TOM MOJENN: HU3Kask KOHLIEHTPALIHS YaCTHUIL, BBICOKHE
TeMneparypel. BbIpaxkeHue i1 BHYTPEHHEH SHEPruud  OJHOATOMHOTO
WJIeaJIbHOTO rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOIIECCHI.

OnemeHTapHasi paboTra B TepMoAuMHamMuke. BeruncieHue paboThl 1O
rpaduky nporecca Ha PV-auarpamme.

Teronepenaya kak cnocod  W3MEHEHUsT BHYTPEHHEW  SHEpruu
TEPMOJUHAMHUUYECKON CHUCTEeMBbl 0e3 coBeplieHuss padoTel. KoHBekius,
TEIIONPOBOIHOCTb, U3TyUEHHUE.

KomnyectBo Ttemnorel. Temno€éMKOCTh Tena. YaenbHas W MOJSIpHAs
TEIUIOEMKOCTH BeEleCTBA. YpaBHeHHe Maiiepa. YaenpHas TEIoTa CropaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI NpH Teruionepenadye. llonstue 06
aauabaTHOM IpoIiecce.

IlepBbiii 3akOH TepMoaMHaMUKHU. BHyTpeHHsis sHeprus. KosmuecTBo
TEMJIOTBI W paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW DHEPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

BTopoil 3ak0H TEPMOAMHAMHUKHM IS PABHOBECHBIX MPOIIECCOB: Yepe3
3a/lJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBEHHAs aauadara. AOCONIOTHAs TeMIIepaTypa.

Bropoii 3akOH TEPMOAMHAMUKM [UII HEPABHOBECHBIX MPOLECCOB:
HEBO3MOYKHO TepeaaTh TEIIOTY OT 00Jee XOJIOAHOro Tejla K 0oJjiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeodpatumMocTh TpUPOIHBIX TPOIIECCOB.

[TpuHnmer nectBus TeruioBbix MamuH. KIT/I.

Maxkcumanbnoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUSI  TEIUIOBBIX  JBUTATEIEH.
TemnoBoe 3arpA3HEHUE OKPYKAIOIIEN CPEBI.



TexHuyeckue yCTpoOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHAWIIMOHEP, TU3EIbHBIA M KapOIOpaTOpPHBINA JBHUraTeNd, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KHX TEMIIEPATYp, YTUIU3ALUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOcCa, yTWIH3AIUsl OMOOPTraHMYECKOTO TOIUIMBA
JUTS BBIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuieckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHNS] BHYTPEHHEW SHEPTUU.

Hccnenoanue annabaTHOTO mpouecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

N3mepenne yaenpbHON TEMIOEMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3yuyeHue B3aUMOCBS3H 3HEPTUU MEXMOJIEKYJISIPHOTO B3aMMOJCHCTBHS U
TEMIIEPATYPbI KATIEHUS KUJTKOCTEH.

Tema 3. Acpecamnibie cocmoanus éewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanue W KoHJeHcalus. McrapeHue WU KumeHue. Y aenbHas
TEIUIOTa MapooOpa30BaHUs.

HacelllleHHbIE YW HEHAChIILIEHHbIE TMapbl. KauecTBEHHas: 3aBUCUMOCTH
IJIOTHOCTH U JIaBJICHUS HACBIILIEHHOTO [1apa OT TEMIIEPATYPbl, UX HE3ABUCUMOCTb
OoT 00bEMa HACBILEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHUS OT
JABJICHUS B KUIKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAXKHOCTD.

Tépnoe temo. Kpucrammueckne u amopdHblie Tena. AHU30TPONUS
CBOMCTB KpHCTaLIOB. llnaBneHne u Kpuctaumsauus. YOenbHas TEIIOTa
maBiaeHus. Cyoammanus.

HNedbopmanuu TBEpAoro tena. Pactskenwe u cxarue. Caur. Moayib
HOnra. [lpenen ynpyrux aedopmariuii.

TemoBoe pacmupenue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacuiMpeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHWHA 4YacTHI[ BELIECTBA Kak
OPUYMHA TEIJIOBOTO PACUIMPEHUS Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprUn B (ha30BbIX MEPEX0IaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.



[ToBepxHocTHOE HaTsDKeHHE. KOAhDHUITMEHT TOBEPXHOCTHOTO HATSIKCHHSL.
Kammwapuasie  sBienus. JlaBieHue MO HCKPUBIEHHOMW IOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: IKUJIKUE
KPUCTAJLJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kurnenne npu noHM>KEHHOM JaBJIECHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienin HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BENIECTBA.

Bunbr gedopmarnimii.

Habmronenune mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3MepeHne yaenbHOM TEMIO0THI MJIABJICHHUS JIbJA.

N3ydyeHne CBOKCTB HACBILIEHHBIX MAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3/yXa M OILIEHKa MacChl MapoB B
TIOMEIICHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOnra.

UccnenoBanue 3aBucuMoctu Jedopmaiiiu  pe3WHOBOTO o0paslia OT
MPUJIOKEHHOM K HEMY CHJIBI.

Pa3znen 4. DaekTpoguHaMHKa.

Tema 1. dnexkmpuueckoe none.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIIEKTpUYecKuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsiioB. IIpOBOAHUKH, OMAJIEKTPUKA M TOIYNPOBOJHUKHU.
DJIEMEHTApHBIN 3JIEKTPUYECKUN 3apsAll. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apsnoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hampsox€anocts  anexktpudeckoro monsa.  [IpoOueiit  3apsin.  Jluaum
HaIPsHKEHHOCTH 3JIEKTPUUECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.



IToTeHIManbHOCTD ANEKTPOCTATUYECKOTO NOJIsl. Pa3HOCTH MOTEHIIMATIOB U
HanpspkeHue. [loteHnumanbHas sHEprus 3apsia B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocraTudeckoro moss. CBsA3p HANPSHKEHHOCTH TMOJSA U
PA3HOCTU MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO T0JIs1 (KaK OJTHOPOJHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uiuy IEKTPUUECKUX TTOJIEH.

ITone Touyeunoro 3apsina. Ilone paBHOMepHO 3apspkeHHON cdepsl. [lose
PAaBHOMEPHO 3apsKEHHOTo 1o o0bEéMy mmiapa. [lose paBHOMEpHO 3apsKEHHOM
OeckOHEUHOM IIIOCKOCTU. KapTuHBI JUHUM HANpsHKEHHOCTH ATUX TOJICH U
SKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOOHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3aPSI0B.

JIMDIIEKTpUKU B DJIEKTPOCTAaTUYECKOM  mousie.  Jludnexkrpudeckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konpencatop.  DONeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O KOHAEHCATOPA.

[TapanmnensHoe  coeguHeHHe  KOHAeHcatopoB.  [locmenoBarenbHOE
COCIMHEHNE KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBrKeHHE 3apsoKEHHOW YaCTUIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: AIEKTPOCKOIL,
AJIEKTPOMETP, 3JIEKTPOCTaTUYECKasl 3allMTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOPOB,
KOHJIeHCaTOphI, reHepatop Bau ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUA dIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reueparopa (Baun ae I'paada).

[IpoBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

YCTpOWCTBO M JIEUCTBHE KOHICHCATOPA IOCTOSSHHOM M TEPEMEHHOMN
€MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOopa OT IUIOIIAIN
IJIACTUH, PACCTOSTHUS MEXAY HUMH U IUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apszKa 1 pa3psiika KOHJIEHCATOpa YEpe3 pe3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TElL.



HaGnrogenue mnpeBpamieHus SHEPTUU  3apsSHKEHHOTO KOHJIEHCATOpa B
SHEPTHUIO U3TYyUYCHUS CBETOAMOMA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHIEHCATOPOB.

UccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Illocmoanunwtii 31eKmMpuyecKuil mox.

Cuina toka. [1ocTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MIcTouHnKH
toka. Hanpsoxenue U u 3/1C é.

3akoH Oma [iJ1s y4acTKa 1eru.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJIHHKA OT €r0 JJIMHBI U IUJIOIIANA TOMEPEYHOTO CEUYEHUS.
VY 1epbHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarensHOE, napajieabHOE, CMEIIIaHHOE COCIMHEHUE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX JyekTpuyeckux ueneu. [IpasBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKa. TernoBas MOIIHOCTh, BBIACISIEMAs Ha
pe3ucrope.

OJIC m BHyTpEeHHEE CONPOTUBJIECHUE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJIEKTpUYECKOW Iernu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3aMbikanHue.

Konpaencarop B enu noCTOSSHHOTO TOKA.

TexHUYecKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: aMIIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3mepeHne cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAMNPSIKEHHS IS PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUA U CBETOJIMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS HUIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IM MOTIEPEYHOT0 CEUCHHS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTHM CHJIBI TOKa OT CONPOTUBICHUS TIPU
MOCTOSTHHOM HaIpsHKEHUH.

IIpssmoe wu3mepenue OJIC. KopoTkoe 3amblkaHHE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

Crioco6bl coenmuHeHnst ICTOYHUKOB Toka, JJ1C GaTapeil.



Hccenenoanue pa3HOCTH NOTEHIUAIOB MEK1y IOJIFOCAMHA HCTOYHHKA TOKA
OT CHJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenpHOro COnpOTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npejesa u3MepeHus: ammepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUSI HCTOYHHUKA TOKA.

Hccnenosanue 3aBucumoct J1C raibBaHUYECKOIO 3JIEMEHTA OT BPEMEHU
MPYA KOPOTKOM 3aMbIKAHHH.

HccnenoBanue pa3HOCTH ITOTEHIIMAIIOB MEXKAY IMOJIFOCAMU UCTOYHHKA TOKA
OT CWJIbI TOKA B IIEMH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHMKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTUBIICHUS] METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX TyYKOB.

[MonynmpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLUALIMS.
DnexTponus. 3akoHbl Dapanes A1l ANEKTPOIIn3a.

DIIEKTPUUECKH TOK B razax. CaMOCTOATENIbHBIM U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinnus. [1mazma.

TexHuuecKkne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: Ira30pa3psiIHbIe
JaMIIbl, 3JEKTPOHHO-ITy4YeBasg TpyOKa, MOIYIMPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTONMOA, CBETOAMOJ, TalbBAHHMKA, pa(QUHUPOBAHHUE MEIH,
BBITJIABKA AJTFOMUHMUS, DJIEKTPOHHAS MUKPOCKOITHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psil U MPpOBOAMMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISE TPOBOJAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.



Ha6nronenue amexTponmsa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

WccnegoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3nYecKUuil NPaKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
aHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHU I
¢usngeckux BenmuuuH. OTieHKa TPAHUI] IIOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIECAOBAHUN 3aBUCUMOCTEMN
(u3nyecKkux BEIMYWH, MPOBEPKa MPEAJIOKEHHBIX runores (BelOOp U3 pador,
ONMCAHHBIX B TEMAaTHYECKUX paslenax «YYeHMYECKHUH 3KCIEPUMEHT,
Ja00paTopHbIE PaObOTHI, TPAKTUKYM).

MexnpeaMeTHble CBS3M.

N3yuenne kypca (¢usuku yriyonénHoro ypoBHs B 10 kmacce
OCYLIECTBJISIETCS € YYETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBSA3EH C
KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbIE C U3YYCHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaONIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHM, H3MEepUTEIbHbIE MPUOOPHI,
ugpoBast 1abopartopusi.

Mamemamuka: peumieHue CUCTEMbl ypaBHEHUMW. JIuHeiHas QyHKUUA,
napabosia, runepOona, uX Tpapuku U CBOMCTBA. TpuUrOHOMETpPUYECKUE
(GyHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKLINH HA OCH KOOPAUHAT,
CJIOKE€HUE BEKTOPOB.

buonocua: mexanndeckoe IBWKEHUWE B JKUBOM mnpupone, auddysus,
0CMOC, TEMJI00OMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPY KaoIIeH
Cpelbl, yTUIN3alys OMOOPraHNYeCKOro TOIUIUBA JIJIsl BRIPAOOTKU «TETIOBOI» U
ANIEKTPOSHEPIHH, MOBEPXHOCTHOE HATSHDKEHHE W KalWUIIPHBIE SIBICHHUS B
OPUPOJE, FIEKTPUUECKHUE SBJICHUS B )KUBOW IPUPOJE.

Xumua: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJSpPHAs Macca, MOJYyYEHHWE HaHOMAaTEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPJIBIX TEJI, dKUIKOCTEN U ra30B, )KUJIKUE KPUCTAIIIbI, JIIEKTPHUUECKUE
CBOMCTBA  METAUIOB, J3JEKTPOJIMTHYECKAs]  JUCCOLMALMsS, TajlbBaHUKa,
ANIEKTPOHHASE MUKPOCKOIIHS.



T'eozpaghusn: BnaxxHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue ABIKEHUH C UCIIOIB30BAHUEM MEXaHI3MOB,
y4€T CyXOro M JKUJIKOIO TpPEHUS B TEXHUKE, CTAaTHYECKUE KOHCTPYKIIUU
(KpOoHILITEHH, peméTyaThle KOHCTPYKIIUH ), UCTIOIh30BaHUE 3aKOHOB COXPAHECHHUSI
MEXaHHKU B TEXHHUKE (TUPOCKOIN, BOAOMET U APYTHUE), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOWHA, OBITOBOM XOJOIWIHHUK, KOHIHUIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAs 3aIIUTA, 3a3EMJICHHUE
ANEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, MOJYIPOBOJHUKOBBIE TPHUOOPHI,
rajbBaHHKaA.

11 KIIACC

Paznen 4. JiaekTpoauHaMU KA.

Tema 4. Macnummnoe no.e.

B3anmoneiicTBUEe TMOCTOSAHHBIX MAarHHUTOB M TIPOBOJHHKOB C TOKOM.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHUTHBIX TOJIeH. JIMHUM MarHUTHON WHTYKIMH.

MarnuTHoe€ 1oJje IpOBOAHUKA C TOKOM (MPSMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHuma, €€ HampaBieHME M MOIYJb. JIBM)KEHHE 3apsKEHHOM
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM moJjie. PaGota cuisl Jlopenna.

MaruutHoe nosue B BeuecTBe. PeppoMarHeTHKy, rapa- U JuaMarHeTHKU.

TexHuyeckne ycTpoWCTBa W TEXHOJIOTMYECKUE MPOUECCHI: NMPUMEHEHUE

ITOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMArHuTOB, TE€CTeP-MYJIbTUMETD,
ANEKTpOABUTATENb SIKOOU, YCKOPUTENH 2JIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

KaptuHa nuHMM MHAYKUMM  MAarHUTHOIO  IIOJS  TOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMNA MAarHUTHOW WHAYKIUU TIOJNS JJIMHHOTO TPSIMOTO
MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O TPOBOJHUKA, KATYIIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaOmnronenue ABMKEHUsI MMyyKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIMI JIEUCTBUSA DIIEKTPOU3IMEPUTEIBHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.



Yuenuueckuii sxkcnepumenm, nadvopamopuvie padomol, RPAKMUKYM.

HccnegoBanre MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoHCTB (heppOMarHeTUKOB.

HccnenoBanue nelicTBUSI TOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenne 3aBUCMMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHne BIEeKTpOMArHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
naaykuuu. OJIC mHaykuuu. 3akoH 3JeKTpoMarHuTHOM uHAykuun dapanes.
Buxpesoe snekrpuueckoe nosne. Toku Dyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBHUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJie.

IIpaBuino Jlenna.

NunyktuBHOCTh. KaTyilika MHIYKTUBHOCTHM B II€MH TOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOMHAYKINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre ycTpoHuCcTBa M TEXHOJOTHUECKUE MPOIECChl: MHIYKIIMOHHAS
Meyb, COJICHOW, 3allluTa OT BJEKTPU3ALMU TeNl MPHU JBUKEHUU B MAarHUTHOM
nose 3eMJIu.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI JICKTPOMArHUTHON MHIYKITAH.

Uccnenosanne 3aBucumoct DJ[C MHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.

[Ipasuo Jlenua.

[Tanenrie MarauTa B aIFOMUHUEBOM (MEIHOMN) TpyOe.

SBneHne cCaMOMHAYKITUH.

Nccnenosanne 3aBucumoct D1C caMOMHIAYKIIUHA OT CKOPOCTH N3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

UccnenoBanue siBIICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHIYKIIMHA BUXPEBOIO MArHUTHOTO TIOJISI.

UccnenoBanue siBIeHUs] CAMOUHIYKITUH.

COopka MoJIelr AIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cuctema. CBoO0aHEIE KOIeOaHuS.



["apmonnueckue konedanus. Kunematuueckoe u [MHaAMUYECKOE OITUCAHHE.
DHEpreTuuecKkoe ONucaHue (3aKOH COXPAHEHUS MEXAHUYECKOM SHEpPrum).
BbIBOJT IMHAMUYECKOTO ONHMCAHMS TapMOHUYECKHX KOJIeOAaHUW U3 UX
SHEPreTUYECKOr0 U KUHEMAaTUYECKOTO OMHUCAHUSI.

Ammuntyaa u ¢aza konebanuil. CBs3b aMIUITUTYABI KOJICOAHUH MCXOTHOU
BEJIMYUHBI C aMIUIUTYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactora kosebGanuii. [leproa ManbiXx CBOOOAHBIX KOJIeOaHUM
MaTeMaTU4YecKoro MastHuka. I[lepuon cBOOOAHBIX KOJ€OaHUM MPYKUHHOTO
MasATHHUKA.

[TonsiTne o 3aryxammux KojeOaHwWsX. BBIHYKIeHHBIE KoJeOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: METPOHOM,
4ackl, Kayeu, My3bIKaJIbHbI€ HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuce K01e0aTeNTbHOTO ABUKEHUS.

HalGnronenue HE3aBUCUMOCTH MEPUO/Ia MAJBIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

HccnepoBanne 3aryxaromux KosieOaHWW M 3aBHCHUMOCTH MepUoja
CBOOO/IHBIX KOJICOAHUM OT CONPOTUBIICHUS.

UccnenoBanue koneOaHuii rpy3a Ha MACCHBHOW TMPYKHUHE C IIEJIBIO
dbopMHpoBaHUs MPEACTABICHHUN 00 HI€aTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopruie padomol, npaKkmuKym.

N3mepenne mepuoga cBOOOIHBIX KOJCOAHMM HHUTSHOTO W TMPYKUHHOTO
MasITHUKOB.

N3ydeHune 3akOHOB JBIKEHHUSI Tejla B XOJ€¢ KOJeOaHUM Ha ympyrom
Mo/IBECE.

N3ydenune nBUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B MPY>KHHHOM MAasITHUKE.

UccnenoBanue yObIBaHUS aMILTATYAbI 3aTyXaIOIIUX KOJCOAHUH.

UccnenoBanue BoIHYXACHHBIX KOJICOAHMIA.

Tema 2. dnekmpomazcnumHnuple Ko1edanus.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHOM KoJsiebaTenpbHOM KOHType. Dopmyna TomcoHa. CBsS3b aMILTUTYIbI
3apsia KOHJIEHCATopa C aMIUIUTYI0M CUIIbI TOKa B KOJ1€0aTeIbHOM KOHTYpE.



3aKOH COXpaHEHUS PHEPTHH B UI€ATBHOM KOJIEOAaTEIbHOM KOHTYpE.

3aryxatomue ANEKTPOMArHUTHBIE KOJIeOaHMsl. BrinyxneHHbie
AJIIEKTPOMATrHUTHBIE KOJIEOaHUsI.

IlepemeHHBI1 TOK. MONIHOCTH NMEPEMEHHOTO TOKa. AMIUIMUTYAHOE U
JCHCTBYyIOIEE 3HAUCHHE CUJIBl TOKAa M HAMPSOHKCHHS MPU pa3iuyHou (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CunyconanbHbld IEPEMEHHBINA TOK. Pe3UcTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHuN.

Uneanbupiii Tpancopmarop. [IpousBonacTBo, mepenada u moTpelIeHHe
ANEKTPUYECKON IHEPTUH.

DKOJIOTHYECKHE PUCKH IPU IMPOU3BOACTBE 3JeKTpodHepruu. KynpTypa
UCII0JIb30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHnueckre yCTpoMCTBAa U TEXHOJOTHYECKHE MPOLIECCHI: SIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU JIEKTpoIepeiay.

Jemoncmpayuu.

CBOOOHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWW OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcummorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaAHUH.

['eneparop He3aTyXalOMIKX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopeinpb 31eKTPOMAarHuTHOTO TeHepaTopa.

BriHyX/1I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pe3uctop, kaTyika MHAYKTUBHOCTH U KOHAEHCATOP B LEMU NEPEMEHHOTO
TOKaA.

Pe3onanc npu nociieqOBaTENbHOM COEIMHEHMHM PE3UCTOpa, KaTYyIUKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

VYcTpoiicTBO U PUHIMI A€UCTBUS TpaHChopMaTopa.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenue tpancpopmaropa.

HccnenoBanue MepeMEHHOIO TOKA Yepe3 MOCIEN0BATEIbHO COEUHEHHBIE
KOHJIEHCATOP, KAaTYIIKYy U PE3UCTOP.

Ha6nronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE GOJIHbL.

MexaHnueckre BOJIHBI, YCJIOBHUSI UX pacnpocTpaHeHus. llomepeunsie u
IPOJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pacnpocTpaHEHUsT W JUIMHA BOJIHBI.



CBoiicTBa MEXaHWYECKUX BOJH: OTPAKEHHE, MPEJIOMIICHHE, HUHTep(DEepEeHIIUS U
T paKIms.

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

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIC BOJHBI. YCIIOBHUSI H3JIYYCHHS DSICKTPOMATHUTHBIX
BOJIH. B3anmHasi opueHTanus BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEGKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHUE, IPEIOMIICHUE,
noJisspu3anus, “HTepdepeHuns u qudpakims.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUAeHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/IbI.

TexHuyeckre ycTpOCTBA M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
MHCTPYMEHTBI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
Meyb, YJIbTPA3BYKOBAs TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmtomeecs Te10 Kak UICTOUHUK 3BYKa.

3aBUCHUMOCTBD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HaGnronenue otpakxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennnn u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION H
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XXCHWE,
pesIoMJICHHE, Mospu3anus, U paxims, nHTephepeHITus.

OGHapyxeHue nHPpaKpacHOTo U yIbTPadUOIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeHOE pacIpOCTpaHEHHE CBETA B OAHOPOAHOM cpene. JIyd ceera.
ToOYeUHBIN UICTOYHUK CBETA.

OTtpakeHnne cBeTa. 3aKOHbBI OTpakeHUsI cBeTa. [locTpoeHmne n3o0pakeHuii B
wiockoM 3epkaie. Cepruueckue 3epkana.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMIICHHS cBeTa. AOCOIIOTHBIN
nokasareyib  npenomieHus. OTHOCHUTENbHBIM TOKa3aTelb MPEIOMIICHHUS.



[ToCTOSITHCTBO 4acTOTBI CBETA M COOTHOLUEHWE JUIMH BOJH NpPH IEPEXOAe
MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHMILY Pa3/ieiia IBYX ONTHYECKHUX CPEN.

Xon nyueit B npusme. ducnepcust cBeta. ClioxHBIM cocTaB 0€JIoro cBeTa.
[Ber.

[Tonnoe BHyTpeHHEee oTpaxkeHue. [IpenenbHbIi yroy noJIHOrO BHYTPEHHETO
OTPAKEHMUS.

CobOuparoniie ¥ pacceuBaroIue JMH3bL. ToHKass suH3a. DOKyCHOE
pPAcCTOSIHUE W ONTHYECKash CUJla TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM cepruuecKoil JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
II0KA3aTeIsl MPEITOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon nyda, MPOMEAIIETro JUH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ IIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOYKHM M OTpE3Ka MPsSMON B
cOOMpAKOIIMX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAX.

Ontuueckue mpubopsl. Pazpemaronias cnocoOHOCTh. ['11a3 kak ontuueckas
cucTema.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBasi ontuka. MuTtepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [Ipumepnl KiaccHueCKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre ycTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: OYKH, JIyNa,
NePUCKOM, (oToarmapaTr, MUKPOCKOT, MPOEKIIMOHHBIN anmapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue NpeaoMIICHHs CBETA.

Haboienne noaHoro BHyTPEeHHEro oTpakeHus. MoJienb cBeToBoA.

HccnenoBanne Xo0aa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIIIENbHYIO
MJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Habmronenune natepdhepeHIny cBeTa.

HaOmronenne 1BETOB TOHKUX TUIEHOK.



Ha6nronenue audpakmuu cBeTa.

Nzydenne qudpakimOHHON pEIIETKH.

Ha6nronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonspusanuu cBeTa.

[IpuMeHeHre NoJIAPOUA0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

N3MmepeHune nokazaress npeioMJIeHUs CTEKIIA.

UccnenoBanue 3aBucUMOCTH (POKYCHOTO PACCTOSHUS OT BellecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

N3mepenune pOKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Toyuenune n300paxkxeHus B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tonyuenue n300paxxeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHu€e T€IECKONUYECKUX CUCTEM.

Habmronenune nudpakiuu, nHTepdepeHIINT U MOJIIpU3allii CBETA.

N3yuenune monsipu3aliud  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JTUDJICKTPHKA.

N3yuenne naTepdepeHnn J1a3epHOro U3IIyuyeHHUs Ha ABYX LIEISX.

Habnronenue aucnepcum.

Habnronenue u ucciegoBanue MuPppakiiuOHHOTO CHEKTPA.

N3mepenne IIIMHBI CBETOBOM BOJIHBI.

[lomyyenue  cmexkTpa  M3JAy4YeHUs  CBETOAMONA  IIPU  [OMOLIM
TUuGPaKIIMOHHON PEIIETKH.

Pa3nen 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['panuupl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. Iloctymarsl
CHELUAIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpa3zoBanus Jlopenna.
YcnoBue mpuuMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILIEHUE JIJIUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBsi3b Macchl C DBHEPrUE€d M HMITYJIBCOM PEISITUBUCTCKON YacCTHUIIBI.
DHeprusi moKosl.

TexHuueckue ycTporcTBa W TEXHOJOTUYECKHUE TMPOIECCHI: CITyTHUKOBBIE
OPUEMHUKH, YCKOPUTENHU 3aPSKEHHBIX YaCTHII.

Y4yeHn4eckuii SKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenve UMIyJIbCa M SHEPTUU  PEISITABUCTCKUX 4acTHI] (IO
doTorpadgusM TPEKOB 3apsSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckynapno-6011080ii 0yanus3m.

PaBHOBeCcHOE TermIoBOE M3TydeHHE (M3TydeHHE a0COIIOTHO YEPHOTO TEIa).
3akoH cMemenus Buna. 'nnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotordpdext. OmbiTet A. I'. Ctonerosa. 3akoHsl hoTodhdexTa. YpaBHEHUE
Oiiamrerina st pororddexra. «Kpacnas rparuma» Gorodddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarouryro mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BosiHoBBIE cBoOMCTBA yacThll. Bonnsl e bpoia. {nvuHa BosHsl ne bpons
U pa3Mepbl 00JacTH JIOKaIW3alMU JIBHKYIIEWCs dYacTullbl. KopryckymnsipHO-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nzmepenuit B MUkpomupe. CoOOTHOIICHUS HeOoTpeIeIEHHOCTE!
I'eiizendepra.

TexHuyeckne ycTponucTBa M TEXHOJOTMYECKUE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKON, COJHEYHas Oatapes,
CBETOJIMO/.

Jlemoncmpayuu.

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

UccnenoBanne 3aBUCUMOCTA CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILICHHOCTH.

Csetonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddekra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @uzuka amoma.

OnbITEI IO UCCIIEIOBAHUIO CTpoeHUs atoMa. [lnaneTapHas Mojenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u moriomeHrne (GOTOHOB MPHU TMEPEXOJe
aToMa ¢ OJIHOTO YPOBHsI DHEPTUU HA IPYTOMH.

Buapl ciektpoB. CiekTp ypOBHEN S3HEPTUH ATOMA BOJAOPOAA.

CnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MTPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.



Mopnenb onsita Pesepdopaa.

Habmoienne nmHeRvaTbIX CeKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue nmuaevaToro crnekrpa.

HccnenoBanne cnekrpa pa3peKEHHOro0 aTOMApHOrO0 BOJIOpPOJAa U
u3MepeHue nmocTossHuon Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHIUY,

Hyxnonnas moxens snpa [eitzenOepra—Banenko. 3apsy sapa. MaccoBoe
qucio sapa. M3o0Tomnst.

PannoaktuBHOCTh. Amb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. I'amMa-usiydyeHue.

3aKOH paJMOAKTHUBHOIO pacnana. PaauoakTUBHBIE M30TOIBI B MPUPOIE.
CBONCTBa MOHU3UPYIOWIETO U3Ty4YeHUA. BausHue pagnoakTUBHOCTH HA KUBBIC
opranu3mbl. EctecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepext maccsr spa.

Snepuble peakuuu. JlenmeHne wu cuHTE3 sAnep. SIEepHBIE PEAKTOPBI.
[IpoGsieMbl ympaBisieMOro TEPMOSIACPHOTO CUHTE3a. DKOJOTUUECKUE ACTICKTHI
Pa3BUTHSA SIACPHON SHEPTETUKMU.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS JJIEMEHTAPHBIX YACTUL.

@yHIaMEHTAIIBHBIE B3aUMOACHUCTBUA. bapvOHBI, ME30HBI W JIEOTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHas MOJEIb aJJpOHOB.

®usuka 3a npenenamu CrangapTHoW Mojienu. TéMHas MaTepusa U TEMHas
SHEprusl.

EnnncTBO uznueckoi KapTUHBI MUpA.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: HO3UMETD,
kamepa BuiibcoHa, siAepHbIi peakTop, TEPMOAIEPHBINA peakTop, aToMHast boM0a,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

Wccnenoanue TpekoB yacTuil (110 roTOBBIM (hoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (DOHA ¢ UCTIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriomeHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYCHUE AacCTpPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIs1 OOBSICHEHHS
MIPUPOBI KOCMHUECKIX 0OBEKTOB.



Metoapl acTpoHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PAAHNOTEIIECKOITbI, BHEATMOC(EpHAs aCTPOHOMHUS.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConneuHas cucrema.

Connne. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua v 3BE31.

3BE3/1bl, NX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CieKTpaIbHbIN KIacc
— CBETUMOCTB». 3BE3/IbI IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» IS 3BE3]] TJIABHOM MOCJIEA0BATENbHOCTH. BHYTpEHHEE CTpOEHHE
3BE3/1. COBpEMEHHbIE TPEACTABICHHUS O IPOUCXOKACHUU U 3BoMtoNnK CoJIHIIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxkenue u apuxenune CosHIA B
lNanaktuke. Tumbl ranakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE IBIPHI B sIAPAX
rajakTUK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa06ma. PazOeranue
ranakTuk. Teopus bonsmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HaOnronenus 3B€31HOr0 HEOAa HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIsT  ONPEICIICHHUS TIOJIOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be311si CeBEpHOTO MOTyIIapust 1
SIpPKUE 3BE3/IBL.

HaGmionenuss B Tteneckon JlyHbl, MilaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOILUICHHM.

Du3HYeCKUuil MPAKTUKYM.

CnocoObl  u3MepeHus: (U3UYECKUX BEIUYUH C  HCIIOJIb30BAaHUEM
AQHAJIOTOBBIX W LUQPPOBBIX HM3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTEIbHBIE OTPEITHOCTH U3MEPEHUI
¢u3nueckux BenuyuH. OLEHKA IPaHMI] TOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIENOBAaHUM 3aBUCUMOCTEMN
¢u3nUecKuX BETWYHMH, TTPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BHIOOp U3 padoT,
OMMUCAaHHBIX B TEMATHYECKUX paslenax «YUYCHUYECKUM DKCIIEPUMEHT,
Ja0opaTopHbIe PabOTHI, TPAKTUKYM).

O6o0maroniee MOBTOPEHUeE.

O06o001IeHne 1 cUCTeMaTH3aIus COIEP>KaHus pa3IesioB Kypca « MexaHukay,
«Monekymnsipaast  ¢u3HKa W TEPMOJMHAMHUKAY,  «DIEKTPOJIMHAMHKAY,



«Konebanus u BoJHB, «OCHOBBI CHELUAIBHOW TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas gusuka», « IJ€MEHTb aCTPOHOMUU U aCTPOPUIUKIY.

Pons Qu3ukm M acTpOHOMUHM B IKOHOMHYECKOM, TEXHOJOTUYECKOM,
COIIMAIIBHOM M 3TUYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(¢U3MKK ¥ acCTPOHOMHHM B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, 3HAYCHHE
ONMUCATENbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIbHOW W MPOTHOCTUYECKOU
byHKIUi GU3UIECKOd TEOpuH, poib (U3HUYECKOW Teopuu B (HOPMUPOBAHUU
NpeICTaBlIeHU 0 (PU3NYECKONM KapTUHE MHUpPA, MECTO (PU3NYECKONW KAPTUHBI
MHUpa B 00IleM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
MIPUPOJE.

MexnpeaMeTHble CBS3M.

N3yuyenne Kkypca Qusuku yrayonéHHoro ypoBHs B 11 kmacce
OCYLIECTBJISIETCA € YYETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBSA3EH C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaPUU U TEXHOJIOTHH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo00s
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId @QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHus, HAONIOACHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHUM, H3MEpUTEbHBIE MPUOOPHI,
uudponas 1adboparopus.

Mamemamuka: pelIeHHE CUCTEMBbl ypaBHEHMH. TpuUroHoMeTpuyeckue
(GyHKIMH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKINH HA OCH KOOPAUHAT,
cloXkeHue BeKTOpoB. [Ipouw3BogHbie dsreMeHTapHBIX (yHKIuMi. [Ipu3Haku
0100Us TPEYTOILHUKOB, ONPEAEIICHHUE TUIONAAH IIOCKUX GUTyp U 00BbEMA Tell.

buonocua: >nekrpuyeckue SIBICHUS B JKUBOW NMPHUPOJIE, KOJEOATEIbHbIE
IBIKEHUS B JKMBOM NPUPOAE, SKOJOTMUYECKHME PHUCKM IPU IPOU3BOACTBE
ANEKTPO3HEPIHH, DSJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAOLIEH Ccpesl,
yIbTPa3ByKOBass JAMArHOCTUKA B MEIUIMHE, ONTUYECKUE SIBJICHUS B >KUBOU
MpUPOJE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUNIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

TI'eocpaghusa: marHuTHblEe TIONIOCA 3€MIIM, 3QJIEKM MArHUTHBIX PV,
dboToCchEMKA 3€eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AJIEKTPOABUraTENb SIKOOH, reHepaTop MePeMEeHHOI0 TOKa, MHAYKIIMOHHAS NeYb,
JUHUM  JJIEKTpoIlepenad, dJEKTPOJABHUIATENb, panap, pPaIHONPUEMHUK,
TEJIEeBU30p, aHTeHHa, TenepoH, CBY-neub, yiabTpa3ByKOBas IUAarHOCTHKA B



TEXHHUKE, MPOCKIIMOHHBIN ammapaT, BOJOKOHHAas ONTHKA, COJHEYHas OaTapes,
CIIyTHUKOBBIE IPUEMHHUKH, AJIEPHAs DHEPTETUKA U DKOJOTHUYECKUE ACTEKTHI €€
pa3BUTHA.



[NTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUA yueOHOro mnpeamera «Duszukan
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJICTBOBAThCSl C(OPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIHUOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIECTBA,
pacllMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTHA, B TOM
YUCJIE B YACTH:
rPasKIAHCKOT0 BOCIIUTAHMS:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYarOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOIO YJ€HAa POCCUICKOI0 00IECTBa;

e TMPUHATHE TPATUIIUOHHBIX OOIEUETOBEYECKUX TYMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYI JICITEIBbHOCTH B  HHTEpEcax
IPAXKJAHCKOTO  OOIIEeCTBa, Yy4YacTBOBaTh B  CaMOYIPABIECHUU B
00pa3oBaTeNbHON OpraHu3aluu;

e YMEHHE B3aUMOJCHCTBOBaTh C COLMAIBHBIMM HMHCTUTyTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOUW U BOJIOHTEPCKOM JI€SITEIHHOCTH.

NMAaTPUOTHUYECKOTO BOCIIMTAHMS:

e CchOpPMUPOBAHHOCTb  POCCHUMCKON  TPaXKIAHCKOM  UJIGHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHHE K TOCYJAaPCTBEHHBIM CUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKK U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBE/ICHHUS;

e CIOCOOHOCTH OIGHWBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE
pElLIEHUs, OpPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHWE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:



e DOCTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAs JCTETUKY HAYYHOIrO
TBOPUYECTBA, MPUCYIIETO GUZNIECKON HayKe.
TPYAOBOI0 BOCIIMTAHUS:

e HUHTEpEC K Pa3NUyHbIM cepaM NpodeccHOHAIBbHON AESITENbHOCTH, B
TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIM BbBIOOp Oyaymiei mpodeccud W peanu30BHIBATH
COOCTBEHHBIE KU3HEHHBIE IIIaHBbI;

e TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHUI0 UM CaMOOOpA30BaHUIO B
o0iacTu (pU3UKHU Ha IPOTSKEHUU BCEH KU3HU.

JKOJIOTMYECKOT0 BOCIIUTAHMSA:

e c(hOpMHPOBAHHOCTH AKOJIOTUYECKOMN KYJbTYPBI, OCO3HAaHHE
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIIeM;

e IUIAHUPOBAHHUE U OCYILECTBIICHHE JCUCTBUI B OKpYXalOLIEH cpeie Ha
OCHOBE 3HaHUS LEeJNE YyCTOMUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

e pacCUIMPEHHE OIbITA ACATEIBHOCTU SKOJOTMYECKON HANPaBIEHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAHUH IO (PU3HKE.

LHEHHOCTH HAYYHOI'0 MO3HAHMA:

e c(hOpMHUPOBAHHOCTH MUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

e OCO3HaHHE LIEHHOCTU HAyYHOH AESTENbHOCTH, TOTOBHOCThH B IPOILIECCE
U3y4eHuss (U3UKH OCYUIECTBIIATH MPOEKTHYI0 U HCCIIEJ0BATEIbCKYIO
NEeATENbHOCTh NHINBUIYAIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIE YHHUBEPCAJIbHBIE YUeOHbIE el CTBUA
ba3oBble 1ornueckue aAeicTBM:
e CaMOCTOSITEIBHO (POPMYJIMPOBATh M AKTYaJM3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENENATH LENU ACSITEIBHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUU UX
TOCTYIKCHUS,
e BBIABJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHMS B PacCMaTPUBACMBIX
(U3HUECKUX SBJICHUSIX;
e paspabaTeiBaTh IIJIaH peHieHuss MNpoOJeMbl ¢ y4ETOM aHaIM3a
UMEIOIINUXCSl MaTePUATBHBIX K HEMAaTepUaIbHBIX PECYPCOB;
e BHOCHTh KOPPEKTHUBHI B JI€ATCIBHOCTH, OIICHUBATH COOTBETCTBHC
PE3YNbTATOB MEJISIM, OIIEHUBATH PUCKH ITOCIICICTBHH JICITEIIHOCTH;



KOOPJIMHUPOBATh U BBINOJHATh pPabOTy B YCIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aMMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBILUICHHUE MPU PEUIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBnle ucciieqoBareLCKUe JeiCTBUSA.

BIQ/JIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TMOHATHSIMH U
MeToiaMu (PU3UYECKOM HAYyKU;

BJaJIeTh HABBIKAMHU  y4EOHO-UCCIICIOBATETLCKOH ¥ MPOCKTHOU
JESATEIIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelIeHHs 3amad (hU3HMIecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQ/IETh BUJAMH JEATEIBHOCTH IO TMOJTYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEpIIpPETalui, NOpeoOpa3oBaHNUI0O M NPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX CUTYalLUsX, B TOM YHCIIE IIPU CO3AaHUU YUEOHBIX MPOECKTOB B
0051acTH (PUBHKHY;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaIM3UPOBAThH 33/1a4y,
BBIBUTATh THUIOTE3y €€ pelieHusl, HaXOIWTh apryMeHTHl Jis
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh IApaMEeTPbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHHS 3a/adll Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JJOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh U (PopMyIUpoBaTh COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
JesITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHUKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,
YMETh MEPEHOCUTh 3HAHHUS MO (QHU3UKE B MPAKTHUECKYIO 00JacTh
KHU3HEACSTEIbHOCTY;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;
BBIBUTATh HOBBIE WJEH, MpejaraTb OPHUTHHAIBHBIE TOAXOABI U
pEIICHNUS;

CTaBUTh TPOONEMbI H 3a7aud, JOIMYCKAIOUIUEe albTePHATHBHBIC
pEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMU MOIy4YeHUSI HHPOpMaLUK (U3HUUECKOTO COACPIKAHUS
U3 HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH MTOUCK,
aHaJIW3, CUCTEMAaTHU3AIMI0 U WUHTEPIPETAI0 HHPOPMAIMK Pa3IMUHbIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

OLIEHMBATh JOCTOBEPHOCTH HH(OpMALINH;



UCIOJIb30BaTh CpeICcTBa MHGOPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJOTHMM B pEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPTraHU3aIMOHHBIX 3aJa4 C COOJIOACHHEM TpeOOBaHMN >PrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHuns, MPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B Pa3IMYHBIX (popMaTax ¢
y4€TOM Ha3zHauyeHus WHPOpPMAIMKM U LEJNEeBOH ayJUTOpUH, BHIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLIUH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYIIECTBIIAITH OOIIEHHE Ha YypoKax (HU3UKK M BO BHE-YPOUHOU
JESITeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(QIMKTHBIX CHUTyallMii M CMAr4athb
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C HCTIOIb30BAHHEM
S3BIKOBBIX CPEJICTB;

MOHMMAThb W  HCIOJb30BaTh  TMPEUMYIIECTBA  KOMaHIHOW U
UH/IMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMAaTUKY U METOJIbl COBMECTHBIX JEUCTBUMN C YIETOM OOIINX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0TO WieHa KOJIICKTHBA;

NPUHUMATH 1€ COBMECTHON JAESITeNbHOCTH, OPTaHW30BBIBATH U
KOOPAUHUPOBATh ACUCTBHS MO €€ JOCTUIKEHMIO: COCTABIIATH IUIaH
JNEUCTBUM, PACIpEIesATh POJIM € Y4YETOM MHEHHUW YYACTHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U Ka)XJIOTO YYaCTHHKA KOMaHJbI B
oO1IuMi pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLEHUBATh WIEH C MO3ULIMU HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHUECKOE MOBEICHHE B Pa3IMUHBIX
CUTyalusiX, TMPOSIBISTH TBOPYECTBO W  BooOpakeHue, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEILHOCTh B
obnactu (U3UKA W aCTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIbHO  COCTAaBIIATh IUIAH  pEHICHHS  pPacuéTHBIX |
KQ4eCTBCHHBIX 3aJady, IIaH BBINOJHEHUS NPAKTHUUYECKON padoThI C



y4€TOM UMEIOIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEINOYTCHUM;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacHIMpsaTh paMKH Y4eOHOro TmpeaMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JiejaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceOs
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIIUU B 00J1acTU
(U3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallMsiM, BHOCHTb KOPPEKTHUBBI B
NEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJICTh HABBIKAMHU [103HABATEJIbHOW peduieKCuM KaKk OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX TPOLECCOB, UX PE3YIBTATOB
1 OCHOBAHMUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH IS OIEHKH CHUTYyallud, BBIOOpaA
BEPHOTO PEIICHUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO HX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTMX MPU aHAJIW3E PE3YyJIbTATOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporiecce mocTkeHHs TMUHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPAMMBI 110
¢usnke s ypOBHA CpeaHero oOmiero oOpas3oBaHus y o0Oydarouuxcs
COBEpIICHCTBYETCS ~ OMOIIMOHAJBHBIA  HMHTEIUIEKT,  MPEANoJararoiiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIOLIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE
SMOIIMOHAJIBHOE  COCTOSIHME, BUJETh  HAMpaBIICEHUS  Pa3BUTHUSA
COOCTBEHHOW AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBaHUs,  BKIIIOYAIOIIET0  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3@ CBOE TOBEACHHE, CIIOCOOHOCTH
aganTUPOBAaTbCS K OMOLMOHAIBHBIM HW3MEHEHUSM W  IPOSBIATH
T'MOKOCTb, ObITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHIKECHUIO
e U yCIexy, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHUE ICHCTBOBATD,
UCXOJ U3 CBOUX BO3MOXKHOCTEH;

e DOMIATHM, BKIIOYAIOMIEH CHOCOOHOCTh TIOHMMATh HMOLIMOHAIBHOE
COCTOSIHHE IpPYTUX, YYUTHIBaTh €r0 TMPHU OCYUIECTBICHUU OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTh BBICTPAaNWBAThH
OTHOILIEHHUSI C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MUHTEPEC U
pa3pelaTb KOHQIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K konny obyuenus B 10 Knacce npeiMETHbIE pe3ysbTaThl Ha yriyOJI&éHHOM
YpOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YJArOIINXCS YMEHUM:

e TMOHUMATh pOJIb (PU3UKK B OSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMANBbHOM W 3THYECKON cdepax AesTeNbHOCTH
YesioBeKa, pojib U MECTO (PU3UKH B COBPEMEHHOH HAy4yHOU KapTHHE
MUpa, 3HA4YCHHE OTMHCcaTeIbHOH, CHUCTEMAaTHU3UPYIOIICH,
OOBACHUTENBLHON U MPOTHOCTUYECKOW (DYHKIMI (PU3NUECKON TEOpUU —
MEXaHWKH, MOJEKyIIpHOW (U3MKM W  TEPMOAMHAMHKH, POJIb
¢dusnueckoii Teopuu B GOPMHUPOBAHUU TPEJCTABICHUN O (pu3mdecKoi
KapTHUHE MUPAa;

e pa3iMuaTh YCIOBUS TNPUMEHUMOCTH MOJeNeld (QU3NYECKUX Tel U
MPOLIECCOB (SIBJICHMI): MHEpLMANIbHAS CUCTEMa OTCUETa, a0COIIOTHO
TBEPIOE TEJNO, MaTepuajbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHHE,
CBOOOJHOE TajieHue, aOCOMOTHO ympyras nedopmaiusi, aOCOIIOTHO
yrnpyroe # aOCOJIIOTHO HEYIpPYroe CTOJKHOBEHHUS, MOJEIM Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOT0) Teja, WACalbHbIA ras,
TOYCYHBIN 3apsij, OTHOPOJAHOE DIIEKTPHUUECKOE TOJIE;

e pasnuyaTh YCJIOBUS (TpaHUIlbI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, IOHUMATh BCEOOIINH XapakTep GyHIaMEHTaIbHbBIX 3aKOHOB U
OTPaHMYEHHOCTh UCTIOIB30BaHUS YACTHBIX 3aKOHOB,;

e AHANM3UPOBATh M OOBSICHATH MEXAaHMUYECKHE MPOIECChl W SBICHHS,
UCTIONB3ySl ~ OCHOBHBIE  TOJIOXKECHHSI W 3aKOHBl  MEXaHHWKHU
(OTHOCHUTETBHOCTh MEXAHUYECKOTO JABMXKEHHUS, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JIBUXKEHUS, TpeoOpa3oBanus ["anuest 111 CKOpOCTH
M TepeMelleHus, 3aKoHbl HpIOTOHA, TPHHIMI OTHOCHUTEIHLHOCTU



lManunes, 3ak0OH BCEMUPHOTO TATOTEHUS, 3AKOHBI COXPAaHEHUS UMITYJIbCa
U MEXaHWYECKOW DHHEPruH, CBsI3b PabOTHl CWIBI C H3MEHEHHEM
MEXaHUYECKOM YHEPTUH, yCIOBUS paBHOBECHS TBEPIOTO Tela), IPU 3TOM
UCIIOJb30BaTh MAaTEMAaTHYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
YCIIOBHSI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB: MPeoOpa3OBaHHIMA
lManunes, BTOpOro m TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXPaHECHUS
UMITYJIbCA U MEXAHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TSATOTCHHS;
aHAIM3UpOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIIONb3ysd OCHOBHbIE ToyIokeHUs MKT u 3akOHBI MOJIEKYJISIPHOU
GU3NKH W TEPMOAWHAMUKH (CBSI3b NaBIICHUS WACAIBHOTO Ta3a Co
CpeaHENM  KHHETMYECKOM  DHEPrHed  TEIUIOBOIO  JBWKEHHS W
KOHIICHTpAllMEd €ro MOJIEKYJ, CBsi3b TEMIIEpaTypbl BELIECTBA CO
CpeHEW KMHETUYECKOW SHEPrUeM TEIUIOBOI'O IBHXKEHHUSI €r0 YaCTHILI,
CBSI3b JIABJICHHS MJCAJIBHOIO Ta3a C KOHIEHTPALMEW MOJIEKYJI U €ro
TeMIleparypom, ypaBHeHne MenaeneeBa—KnanerpoHa, nepBblii 3aKOH
TEPMOJIMHAMUKHU, 3aKOH COXPaHEHHUS SHEPIUU B TEIUIOBBIX MPOIECCaX),
IIPY  OTOM MCIIOJb30BaTh MATEMAaTUYECKOE BBIPAXKECHHUE 3aKOHOB,
yKa3plBaTh YCJIOBUS NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBICHATH JJICKTPUUECKUE SIBICHUS, HCIOIb3YA
OCHOBHBIE TIOJIOKEHUS M 3aKOHBI SJIEKTPOIMHAMUKY (3aKOH COXpaHEHUs
JJIEKTPUYECKOTO  3apsAna, 3akoH  KynoHa,  NOTEHUHAIBHOCTH
3JIEKTPOCTATAYECKOIO IMOJIsl, TPUHLMI CYNEPHO3ULIUU IIEKTPUUECKUX
MOJIEW, TTPU 3TOM YKa3bIBasi yCIOBUS MPUMEHUMOCTH 3akoHa KyioHna, a
TAK)K€ MPAKTUYECKU BAYKHBIE COOTHOILICHUS: 3aKOHBI OMa /I yyacTka
LHENU U JUI1 3aMKHYTOM 3JIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenua,
npasuia Kupxroda, 3akonsr dapajes a1 31eKTpoIn3a);

OMUCHIBATh (PU3UUYECKUE MPOLECCHl U SIBJICHUSI, UCTIOIb3YS BEJIMYHUHBI:
MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC TEJIa U CUCTEMBI TEJI,
CUJIa, MOMEHT CUJIbI, IaBJICHUE, TIOTCHI[MATIbHAS SHEPTUs, KHHETUYECKas
SHEPTHUs, MEXaHUUYECKasi YHEPTHUA, padoTa CHIIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpPEHHUE, CUJa TSXKECTH, CUJIa YIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb,
SHEPrusi B3aMMOJCHCTBUS Tejla ¢ 3eMiiéid BOIM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroud naegopmaruu MPYKUHBI, KOJUYECTBO TEIUIOTHI,
a0CoJI0THAS TeMIlepaTypa Tena, paboTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPTUs HCATBHOTO OJHOATOMHOTO Ta3a, paboTa HWcalbHOrO rasa,
OTHOCHUTEIIbHAA BJIAXHOCTh Bo3ayxa, KIIJl wmaeambHOro TemioBoro
JNBUTATENSA; AJIEKTPUYECKOE I0JIe, HANPSHXKEHHOCTh AJIEKTPUUYECKOTO



0JIs1, HANPSHKEHHOCTH TOJISI TOUEUHOTO 3apsi/ia WK 3apsKeHHOTro 1apa
B BaKyyM€ W B JIUDJICKTPHUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOIO MOJIs,
Pa3HOCTh NOTEHUMAJOB, OJJIEKTPOABWKYIIAS CUJa, CUjJIa TOKa,
HaIpsDKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKass €EMKOCTh ILIOCKOIO
KOHJICHCATOpa, COMPOTUBIICHUE y4YacTKa IIEMU C MOCJIEIOBATEIbHBIM U
napasuleibHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTUs BJIECKTPUUECKOTO
NOJIs1 KOHJAEHCATOPa;

OOBSACHATHL  OCOOCHHOCTM  TPOTEKaHHsS  (PU3UYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBMKEHHE, TEIUIOBOE [IBM)KEHUE 4YACTHI[ BEUIECTBA,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE NBIKECHHE, NG Dy3Us, UCTIapeHHE,
KUIIEHWEe W  KOHJEHcalus, IUIaBJIEHWE W  KPUCTAJUIM3AIMS,
HaIPaBJICHHOCTb TEIUIoNepeaauH, ANEKTpU3ALUS TE,
AKBUIIOTEHIIMAIIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOHUKA;
MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (DPM3UYECKON BETUUUHBI
OT JIpyrod C UCHOJB30BaHUEM TMPAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJbTAThl MOJYYECHHOMH
3aBUCUMOCTH (DU3UYECKUX BETUYMH B BHJAEC TpaduUKOB C Yy4ETOM
aOCOJIOTHBIX ~ MOTPEIIHOCTEN  M3MEpeHW#, JeJaTh BBIBOJBI IO
pe3yJibTaTaMm UCCIEI0BaAHUS;

MPOBOAUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIWYUH, MPU HTOM
BBIOMpPATH ONTUMAJILHBIN METOJ U3MEPEHHUS, OLIEHUBATH A0COJIIOTHBIE U
OTHOCHUTENIbHBIE IOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
OPOBOJWTH  OMNBITBI IO MPOBEPKE MPEIJIOKEHHONM  TUIIOTE3bI:
MJIAHUPOBATH SKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
aHaJIM3UPOBATh TMOJYUYCHHBIC PE3yJIbTaThl U JI€JaTh BBIBOJ O CTaTyce
MPEIOKEHHON TUITOTE3bI;

coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  TNPOBEICHUU
HCCJIEIOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, MPAKTHKymMa U
y4eOHO-UCCIIEIOBATEILCKOM M TPOEKTHOM  JIEATEIbBHOCTH  C
WCITOJB30BAaHUEM HU3MEPUTEIBHBIX YCTPOWCTB U  J1aOOpaTOpPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
dbr3uYECKON MOJICNIbIO: HA OCHOBAHUM aHAIU3a yCIOBHUS 0OOCHOBBIBATH
BBIOOp (M3MYECKOM MOJIeNId, OTBEUaroIllel TpeOOoBaHUSIM 3aJauH,
OpUMEHATH  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI
(bu3HUEeCKMX TEOpUl MPU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
pelieHus 3aaad, MPOBOAUTH PAcyEThl HA OCHOBAHMHM HWMEIOIIMXCS



JNAHHBIX, AHAJU3UPOBAaTh PE3YJIbTATBl U KOPPEKTHUPOBATH METOAbI
penIeHus ¢ Y4ETOM MOJTYYEHHBIX PE3YNIbTATOB;

pemniaTh KauecTBEHHBIC 3a/lauu, TPeOYIolIre MPUMEHEHUs] 3HaAHUU H3
pPa3HBIX pas3leioB Kypca (PU3MKH, a TaKKe HUHTETpally 3HAHUN U3
OpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJIAa: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYKACHHUI C OMOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUS MJIsi OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKHX MTPOLIECCOB;

OPUBOJUTH MPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OLIEHMBaTh  NOCIEACTBUA  OBITOBOM U
MIPOU3BOACTBEHHON  JEATEIBbHOCTH  YEJIOBEKAa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
OPENCTABICHUA O PAlMOHAIBHOM IPHUPOJIOIOJIB30BAaHUU, a TaKkKe
Pa3yMHOM HCIIOJIb30BaHUN JIOCTHM)KEHUM HAyKW W TEXHOJIOTMHM UL
JANbHEHNIIIEro pa3BUTHS YEJIOBEYECKOTO O0IECTBA;

MIPUMEHSTDH Pa3IU4HbIE CIIOCOOBI paboThI ¢ HH(pOpMALEl PU3NUECKOTO
COJIEp’KaHUsl C MCHOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAILIMOHHBIX
TEXHOJIOTHi, IPU 3TOM UCIOJIb30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TOUCKa, NMepepabOTKU M TMpeAbsBIECHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOU uH(popmaIu, CTPYKTYPUPOBAHUS U
MHTEpHpeTalny nH(HOpMAaIIK, TOJTYYEeHHOU U3 pa3IMYHbIX ICTOYHUKOB,
KPUTHUYECKU aHAJTU3UPOBATH [TOJIy4aeMyto HH()OPMALIHIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TAK U HA OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALINH;

NpOSIBJISITh ~ OPraHU3alMOHHBIE W TMO3HABaTEJIbHbIE  YMEHUS
CaMOCTOSTENIbHOIO  MPUOOpETEeHUsT HOBBIX 3HAHWW B TpoLecce
BBITNOJIHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX PadoT;
paboTaTh B IpylIe C MCHOJHEHUEM pPA3JIMYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBAaTh ~ pabOTy  TPYINIbI,  PalMOHAIBHO  paclpenemsiTh
NEeSTENbHOCTh B HECTAaHAAPTHBIX CHUTyallUsAX, aJEKBATHO OICHUBATH
BKJIQJl KaXJIOTO M3 YYAaCTHUKOB I'PYIIIBI B PELIEHUE pacCMAaTpUBAEMON
MpOOJIEMBI,

MPOSIBIISATH MOTUBALIMIO K Oyaylieil mpodecCHOHaIbHON AesITeIbHOCTH
M0 CHEIUATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOQuIs.



K koniy oOyuenust B 11 knacce npeaMeTHbIe Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

MOHUMAaTh POJIb (U3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOW cdepax NeATeIbHOCTH 4YellOBeKa, POjb U
MECTO (U3MKM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pPOJib
ACTPOHOMMH B IMPAKTHYECKOMN JEATEIIBHOCTH YEJIOBEKA M JaJIbHEUILIEM

HAY4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OIMCaTeNIbHOH,
CUCTEeMATHU3HUPYIOIIEH, 00BICHUTEIBHON U MPOTrHOCTUYECKONW (DYHKIIUH
¢u3nyecKkol TEOpUM — DICKTPOAMHAMHKH, CIHEIHAIBHON TEOpUHU

OTHOCUTEJIBLHOCTH, KBAaHTOBOM (DU3UKHU, POJIb (PU3UYECKOW TEOpUH B
(opMUPOBAaHNU NPEACTABICHUNA O (PU3MUECKON KapTHUHE MHUpPA, MECTO
(pu3HUeCcKOl KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHbIX MPEJCTABICHUIN O IPUPO/IE;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MOJENel (QU3NYECKUX TeNn H
IPOLECCOB (SIBJICHUI): OJHOPOJHOE HIIEKTPUUYECKOE M OJHOPOAHOE
MarHUTHOE IIOJIA, TapMOHHUYECKHE KOJIeOaHUs, MaTeMaTUYeCKUn
MasATHUK, UJCANbHBIA MPY>KUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI,
UJeanbHbId KOJIeOaTeNbHbIM KOHTYp, TOHKAas JIMH3a, MOJEJIEW aToma,
aTOMHOTO s1/Ipa ¥ KBAHTOBOM MOJIENIN CBETA;

pa3nauyaTth yciaoBUs (TpaHUIIbI, 00J1aCTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, IOHUMATh BCEOOIINH XapakTep (GyHIaMEHTaIbHbBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh U OOBACHSITH AIEKTPOMATHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHMSI M 3aKOHBI 3JIEKTPOAVUHAMHUKHA U
CHEUMaIbHOM  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsaa, cwia Awmnepa, cwia JlopeHna, 3akoH
JJEKTPOMAarHUTHOM  WMHAYyKUMHM, mnOpaBuino JleHma, cBsa3p  O/IC
CaMOMHAYKIIMM B 3JEMEHTE JIJIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUS  CHJIBI  TOKA, IIOCTYJAaThl  CHEUUAJIbHOM  TEOpUH
OTHOCUTEIBHOCTU DUHINTEITHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE MPOLECCHl W SIBJICHUS,
UCIIOJIb3Ys MTOJIOKEHUSI KBAHTOBOM (PU3UKH (ypaBHEHHE DUHILITEHHA 115
doTtorddexra, mepBbIi W BTOpoi mTocTynarel bopa, mpuHIUT
COOTHOIICHHS HeompeneneéHHocTer ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHMCEI U SHEPTHH B SIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);



OMHCHIBaTh (DU3UYECKUE TPOIECCHl U SIBJICHUS, UCTOIb3Ysl BEIUYHHBIL:
HaMPsHKEHHOCTH AIEKTPUIECKOTO TOJIA, MOTEHIINAT
ANEKTPOCTATUYECKOTO oJIs, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIIKYINASL CHJIA, WHAYKIUMS MAarHUTHOTO TOJisi, MarHUTHBIN
MOTOK, cuiaa Awmrepa, HWHAYKTUBHOCTb, OJICKTPOJBIDKYIIAs —CHUJa
CAaMOMHAYKIIMHM, DHEPTHUsS MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PESTUBUCTCKUIN UMITYJIbC, IIOJTHASL DHEPTHUSL, SHEPTHUS TTOKOSI CBOOOTHOM
YaCTHI[bl, PHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsia spa,
SHEPTUS CBSI3U APa;

OOBSICHATH  OCOOEHHOCTHM  MPOTEKaHUS  (U3MYECKUX  SIBICHUM:
AIEKTPOMArHUTHAS WHITYKITUS, CaMOWHIYKITHS, pE30HaHC,
uHTEpPEpEeHIINs BOJIH, IU(pakius, AUCHEpCUs, MOJTHOE BHYTPEHHEE
orpaxenue, (orosnekrpuyeckuii 3pdekt (porodrddexr), anbda- u
OeTa-pacmajipl siep, TaMMa-u3aydeHue suep, GU3NUecKUue MPHHITUIIBI
CHEKTPAJILHOTO aHan3a U paboTHI a3epa;

OTIpeIeNIATh HANpaBiICHUE WHAYKIIUH MAarHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, CHJIbI Amriepa u cuiisl JIopeHa;

CTPOUTh HU300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JIMH30M, ¥ paCCYUTHIBATh €TO XapaKTEPHUCTUKH;

MIPUMEHSATH OCHOBOITOJIATAOIINE ACTPOHOMHYECKUE TOHATHS, TEOPUHU H
3aKOHBI JJII aHalM3a U OOBSICHEHUS (PU3NYECKUX IMPOIIECCOB,
IPOUCXOIAIINX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX, B MEKTAJTAKTHUECKON
cpene; ABMKESHUsI HEOSCHBIX Tell, DBOIIONNH 3BE3/] M BeeneHHoIM;
MIPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
WCITOJIb30BaHUEM TIPSMBIX HM3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh PE3yJbTaThl TMOJYYCHHOW 3aBUCHUMOCTU
¢u3NUecCKMX BETUYMH B BHUAE T'PAaPUKOB C Yy4E€TOM aOCOIOTHBIX
MOTPENTHOCTeH  M3MEPEHHM, JieJlaTh BBIBOABI IO  pe3yJibTaTaM
MCCIIEIOBAHMUS;

MIPOBOJINTh KOCBEHHBIC W3MEPCHUS (PU3NUCCKUX BEIUYHMH, MPH 3TOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJILHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJIUTH  ONBITHI IO  TPOBEPKE  MPEIIONKCHHOW  THITOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAIIbHYIO YCTAHOBKY,
aHATM3UPOBATh TOJIYYCHHBIC PE3YIbTaThl U JIENIATh BBIBOJ O CTATyCe
MPEUIOKEHHON THUIIOTESBI;

OTHCHIBATH METOIbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUI;



coOnrofarh mpaBuia  O€30MacHOro  Tpyda HpU  MPOBEIECHUU
UCCJIEOBAHUI B paMKax Y4YeOHOro SKCIIEPUMEHTa, MNPAaKTUKyMa H
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPAaTOPHOTO
000py10BaHU;

pemarb pacyéTHbIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOM
¢u3nueckoil MOJENbIO: HAa OCHOBAHMM aHalKM3a YCJIOBHUS BbIOMpATh
¢u3nyueckrue MoJIeNu, OTBEUYaNoIIMe TPEOOBaHUSM 3a/laud, PUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI (PU3UUECKUX TEOPUI
IIpM  HUCHOJB30BAHMM MAaTeMaTHYECKUX METOAOB pelIeHUs 3ajad,
MIPOBOJUTH  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOLIMXCS  JIaHHBIX,
aHaJM3UPOBAaTh PE3YyJIbTAThl U KOPPEKTUPOBATH METOABI PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHBIE 3a/layd, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HHTETpallMd 3HAHUN W3
IpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIAa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYXkKICHUM C OMOPON HAa M3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMUS M1 OOBSICHEHUS OCHOBHBIX
OPUHIUIIOB  paOOThl  HU3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX IIPOLIECCOB;

NPUBOJIUTH TMPUMEPHI BKJIAJa POCCHUHCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTh M OLIGHMBaTh  NOCJIEACTBUA  OBITOBOM U
IIPOM3BOACTBEHHOW  JIESTEIBHOCTM  YEJIOBEKAa,  CBSI3aHHOM  C
(pu3znyecKuMu NpoleccaMu, ¢ MO3ULIMNA IKOJIOTMYECKOil 0e30macHoCTH,
MPEACTABICHUM O palUMOHAIBHOM NPHUPOAOIOIB30BAHNUN, A TaKKe
Pa3yMHOM HCIIOJb30BAHUU JIOCTHOKEHUM HAyKW W TEXHOJIOTHH i
JaNbHEHNIIIEro pa3BUTHS YEJIOBEUECKOTO O0IECTBA;

NPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HH(pOpMAIIHEH PU3UIECKOTO
COJIEp)KaHUsI C MCMOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, IPU ATOM HCHOJb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJI TOUCKA, NMEepepabOTKU M MPEAbsABICHUS y4yeOHOU U
Hay4YHO-TIOIMYJISIPHOI uHbopMaI, CTPYKTYypHUpPOBaHUS u
MHTEpIpeTauu HHHOPMAIUH, TOTYYSHHOU U3 Pa3IMYHbIX UCTOUHHUKOB,
KPUTUYECKH aHAJTM3UPOBATh MOTy4aeMyt0 HH(POPMAIIHUIO U OLIEHUBATH €€



JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TAK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

OpOSIBISATh ~ OPraHU3allMOHHBIE W [I03HABaTEIbHBICE  YMEHUS
CaMOCTOSITEJIBHOTO  NPUOOPETEHHsT HOBBIX 3HAHUW B  Ipolecce
BBIITOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadoOT;
paboTaTh B IpynIe C MCHOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  pabOTy  IpyHmbl,  palMOHAIBbHO  PACIPENEIAThH
JESITEIbHOCTh B HECTAHIAPTHBIX CHUTYallUsX, AJE€KBaTHO OLICHHWBATH
BKJIaJ Ka)XXI0TO U3 yYaCTHUKOB TPYIIIbI B PELICHUE pPacCMaTpPUBAEMOMN
poOJIEMBI;

MPOSBIISATH MOTUBALMIO K OyAyIIel mpodeccHoHaNbHON ACSITENbHOCTU
1O CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPO(UIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
KonrTpoabubie IIpakTuueckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
Pasnea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
N https://resh.edu.ru/subject/28/10/
1.1 Hayunblit MeTo mo3HaHUS TIPUPOIBI 6
Utoro no pazneny 6
Paznen 2. MEXAHUKA
https: h.edu. bject/28/10
2.1 Kunemaruka 10 1 e
99 I — 10 https://resh.edu.ru/subject/28/10/
https: h.edu. bject/28/10
2.3 Craruka TBEpIOTO TEa 5 1 ps://resh.edu.u/subject/28/10/
https: h.edu. bject/28/10
2.4 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1 ps:/{rosh.cdu.ru/subject/28/10/
Hroro no pasneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 1 https://resh.edu.ru/subject/28/10/
' TEOpUH
https: h.edu. bject/28/10
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20 1 ps://resh.edu.ru/subject/28/10/
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AI‘pCFaTHHe COCTOSAHHA BCUICCTBA.

https://resh.edu.ru/subject/28/10/

33 da3zoBbIe TIEPEXO/IbI 14
Hroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
41 T — 24 https://resh.edu.ru/subject/28/10/
4.2 TTOCTOSHHBIH DIIEKTPUYECKHUI TOK 24 s frshed s faunjuct 2507
43 ToKu B pasTHYHBIX Cpesiax 6 https://resh.edu.ru/subject/28/10/
Uroro no pazneny 94
Pazzen 5. PU3HUECKHWI MPAKTUKYM
51 T T —— 16 16 https://resh.edu.ru/subject/28/10/
Hroro mo pazneny 16
PeszepBHOe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11 KJIACC

KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. 9JIEKTPOJINHAMUKA
11 MaruuTHO€ noJie 14 https://resh.edu.ru/subject/28/11/
1.2 DNEeKTPOMarHuTHAasE NHIYKIHS 13 1 https://resh.edu.ru/subject/28/11/
Uroro no pazueny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoeOaHus 10 https://resh.edu.ru/subject/28/11/
2.2 DNeKTpOMarHuTHbIE KoJeOaH!Us 15 https://resh.edu.ru/subject/28/11/
M
2.3 CHAHMHACCIHE H SICKIPOMATHHTHNE 10 1 https://resh.edu.ru/subject/28/11/
BOJIHBI
2.4 Onrrka 25 1 https://resh.edu.ru/subject/28/11/
Hroro no pasneny 60
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcnoBbel CTO 5 1 https://resh.edu.ru/subject/28/11/
Uroro mo pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 \ KopnyckynsipHO-BOTHOBOM yalln3M 15 https://resh.edu.ru/subject/28/11/
4.2 ‘ duznka aTomMa 5 https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

43 ®du3nKa aTOMHOTO SIIpa M DJIEMEHTaPHBIX
' YACTHUI]

Hroro no pazneny

25

https://resh.edu.ru/subject/28/11/

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1  DremenTsr ACTPOHOMUH U acTPOPU3UKHU 12 https://resh.edu.ru/subject/28/11/
Uroro no pazueny 12
Paznen 6. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ ®uznyeckuil NpakTUKyM 16 16 https://resh.edu.ru/subject/28/11/
Htoro no pazneny 16
Pa3nen 7. OBOBIIAIOUIEE TIOBTOPEHUE
Cuctemaru3zanus u o0o0meHne
7.1 HpEAMETHOTO CO,Z[Gp)K&HI/IfI 1 onpiTa 15 https://resh.edu.ru/subject/28/11/
NEeSATEIILHOCTH, TPHOOPETEHHOTO MTPH
n3ydeHuu kypca pusuku 10 — 11 kimaccos
Uroro no pazneny 15
PeszepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

IHOYPOYHOE IIVIAHUPOBAHUE

10 KVIACC
KoanuyecTBO YacoB
Ne JIeKTPOHHBbIe HU(pPOoBbIE 00pa3oBaTebHbIE
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero pecypchl
padoThI padoThI
q) _
1 M3UKa — QYHAIAMEHTAIIBHAs HAYKA O 1 https://resh.edu.ru/subject/lesson/5894/start/90071/
pupoie
H .
2 AYARBII METOM TIOSHAMI 1 METOAN 1 https://resh.edu.ru/subject/lesson/5894/start/90071/

HCCICOOBaAHUA (1)I/I3I/IIIGCKI/IX SIBIICHHUI

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 mo3HaHus mpupo el Habmonenue u 1 https://resh.edu.ru/subject/lesson/5894/start/90071/
OKCIICPUMCHT B (bI/I3I/IKe

Crnioco0r1 n3mMepeHust GU3NYECKUX

4 1
BEJIMYMH
AOGCoII0THAs M OTHOCHUTENbHAS
5 MOTPELIHOCTH U3MEpeHuil pu3nueckux 1
BEJIMYNH
MonenupoBanue B ¢puzuke. Poib n
6 MCCTO (HIUKI B pOPMHpOBAHHIL 1 https://resh.edu.ru/subject/lesson/5894/start/90071/

COBPEMEHHOW HAYYHOU KapTUHBI MUpPa, B
MIPAKTUYECKOU IEATEIbHOCTH JIIOAEH

Mexannueckoe aBmxenue. Cucrema
otcuera. OTHOCUTEIBHOCTD
MEXaHHYECKOTOo JBIKeHus. [Ipsmas u

oOparHas 3a/1a4il MEXaHUKU



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

Panuyc-BekTop MaTepuanbHON TOUKH,
€ro MPOEKIUU Ha OCH KOOPAMHAT.

Tpaexropus. [lepemenienue. CKopocTb.

Hx IMPOCKIMKU HAa OCH KOOpAMWHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBkeHue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEITHOTO
JBYKEHUS

https://resh.edu.ru/subject/lesson/6287/start/46887/

10

11

12

CnoxxeHue nepeMereHuii 1 CKOpoCcTeil.
Pewmenne 3anau

HepaBHoMmepHoOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE.
[IpssMonHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'padpuueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM

https://resh.edu.ru/subject/lesson/3721/start/160133/

https://resh.edu.ru/subject/lesson/3721/start/160133/

13

CBoOoaHoe majieHue. Y CKopeHue
CcBOOOIHOTO ITaCHU. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

14

15

JIBrokeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocTtb. [lepuon n yacrora.

https://resh.edu.ru/subject/lesson/3711/start/47122/



https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3711/start/47122/

16

17

LleHTpOCTPEMUTENHEHOE U TTOJHOE
YCKOpEHUe

KontponbHas paboTa mo teme
"Kunematnka"

IIepBb1it 3ak0oH HproTOHA.
HNuepunanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH ["anumnes.
HeunepnuanbHubie CUCTEMBI OTCUETA

https://resh.edu.ru/subject/lesson/6286/start/47238/

18

Cuiia. PaBHOIEHCTBYIOIIAS CHJIA.
Bropoii 3akon Herorona. Macca

https://resh.edu.ru/subject/lesson/4717/start/270738/

19

20

21

B3aumoneiicteue ten. Tperuil 3aKkoH
Herorona

[IpuHnun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
Herorona

3aKOH BCEMUPHOTO TATOTEHUSI.

OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ u
I/IHepTHOI>'I MacCChbl

https://resh.edu.ru/subject/lesson/4717/start/270738/

https://resh.edu.ru/subject/lesson/4718/start/47325/

22

23

24

Cuna TSKeCTH U yCKOPEHUE CBOOOIHOTO
MaJeHUs

JIBukeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYEcKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://resh.edu.ru/subject/lesson/4721/start/47472/



https://resh.edu.ru/subject/lesson/6286/start/47238/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/

25

Cuna tpenus. [Ipupona u BUIbI cui
TpeHus. [IBuKeHue B )KUJKOCTH U rase ¢
Y4ETOM CHJIBI COITPOTUBIICHUS CPEJIbI

https://resh.edu.ru/subject/lesson/6289/start/47531/

26

27

Hasnenue. ['uapocraruueckoe
nasnenue. Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIIO.
[ToctynatensHoe U BpamareabHOe
JBIKEHUE TBEPOTO Tella

https://resh.edu.ru/subject/lesson/5896/start/47771/

https://resh.edu.ru/subject/lesson/6288/start/47151/

28

MoMeHT CHJIBI OTHOCHTEIILHO OCH
BpaieHus. [1meqo cuibl

https://resh.edu.ru/subject/lesson/6288/start/47151/

29

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepIoMy Teny. LleHTp TsokecTH Tena.
YcioBusi paBHOBECHS TBEPJIOTO Tea.
Bunel paBHOBecHs

https://resh.edu.ru/subject/lesson/4720/start/270767/

30

31

Pemenue 3agau

KonTponbhas padota no teme
"Tunamuka. CTaTuka TBEpaOro Temna"

https://resh.edu.ru/subject/lesson/4720/start/270767/

32

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTEpPUAIIbHBIX TOYEK. L{eHTp
Macc CHCTEMBI MaTEPUAIbHBIX TOUYEK.
Teopema 0 IBM>KEHUH LIEHTPA Mace

https://resh.edu.ru/subject/lesson/5895/start/138339/

33

34

Nmrimynbe cuitbl U1 M13BMEHEHUE UMITYJTbCa
Temna. 3aKOH COXPAHECHHS HMITYJIbCA.
PeaxTtnBHOE ABMKEHUE

MoMeHT uMItysibca MaTe€pUAIBHON
To4ku. [Ipencrasienue o coxpaHeHuu

https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/4719/start/8645/



https://resh.edu.ru/subject/lesson/6289/start/47531/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/6288/start/47151/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/4719/start/8645/

35

MOMCHTA UMITYJIbCa B ICHTPAJIbHBIX
II0JIAX

Pemrenue 3amau

36

Pabora criibl Ha MaJIoM M Ha KOHEYHOM
nepemenieHuu. ['paduueckoe
MPEACTABICHUE pa0OTHI CHIIBI.
MomHOCTh CHIBI

https://resh.edu.ru/subject/lesson/6290/start/197453/

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KMHETUYECKOW IHEPTUN
MaTepuatbHOU TOYKU

https://resh.edu.ru/subject/lesson/6290/start/197453/

38

39

40

41

[ToTennmanpHble U HEMOTEHIUAIBHBIE
cuisl. [lotennmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperps kocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU
CHCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKON IHEPTUU

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpasHeHue bepHymm Ui uaeanbHON
KUIKOCTU

KonrtponbHas pabota no teme "3aKoHbl
COXPAaHEHHUs B MEXaHUKeE"

https://resh.edu.ru/subject/lesson/6290/start/197453/

https://resh.edu.ru/subject/lesson/5896/start/47771/

42

PazBuTune npeacraBieHuii 0 npupoie
TernoTbl. OcHOBHBIE nosioxkeHust MKT.
Huddysus. BpoyHoBckoe nBrKeHNE

https://resh.edu.ru/subject/lesson/4722/start/47800/



https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/5896/start/47771/
https://resh.edu.ru/subject/lesson/4722/start/47800/

Crpoenune ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX TeJ. XapaKkTep ABUKEHUS U https://resh.edu.ru/subject/lesson/3731/start/47858/
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KommmuectBo Bemecrsa. [locrossHHas
ABorazpo
45 Tewmepatypa. Terosoe pastosecie. https://resh.edu.ru/subject/lesson/5898/start/15462/
IIkana Lenbcus
46 Pemrenue 3amau
47 Wneanpublii ra3. ['a3oBble 3aKOHBI https://resh.edu.ru/subject/lesson/6292/start/325554/
48 ¥pastierine Meteneena-Kianeipora. https://resh.edu.ru/subject/lesson/6292/start/325554/
Pemenue 3agau
49 AOcoitoTHas TemmiepaTrypa. 3akoH
JanpToHa
50 N3omnponeccel B U1€aabHOM Tas3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BELIECTBA
I'pacdnueckoe npencraBieHne
51 M30IIPOIIECCOB: U30TEPMA, U30X0Pa,
nzobapa
52 OcnoBnoe ypaBHeHne MKT https://resh.edu.ru/subject/lesson/6291/start/15491/
53 Pemenue 3amau
CBs13b a0COMIOTHON TeMIepaTyphl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KHHETUYECKOH 3HEepruen

MOCTYIATENbHOIO TEMJIOBOTO ABMKEHUS
e€ JacTuIl



https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6291/start/15491/

55

56

57

58

O0001IeHYE ¥ cUCTEMAaTU3alMUs 3HAHUI
o teme "OcuoBer MKT"

KontponbHas padota mo teme "OCHOBBI
MKT"

TepMmoauHamMuueckas cucTeMa. 3aJlaHue
BHEIIHUX ycyoBuid 1uist T/ cucremsl.
BremiHnve u BHyTpeHHUE TapaMeTPhI.
[TapameTpsl T/l cuctemMbl Kak cpeHue
3HAYEHMSI BEJIMYHH, OIUCHIBAIOLIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE

Hy.J'IeBOC HavaJlo TCPMOJHNHAMUKU.

CamonpounzBoiabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Monens uaeanbHOro raza B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH 3TOU MOJEIH

60

61

62

VYpaBHenne MeHneneena-Kianelipona u
BBIPa)KEHUE JIJIS1 BHYTPEHHEN YHEPTUU

BeipakeHue 17151 BHyTpEeHHEH SHeprun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBazucratnueckue u HecTaTU4ecKue
MIPOLIECCHI

OneMeHTapHas paboTa B
TepMoinHaMuKe. Beraucnenue padboThl
no rpaduky mporecca Ha pV-auarpamme

https://resh.edu.ru/subject/lesson/5897/start/150904/

https://resh.edu.ru/subject/lesson/5897/start/150904/



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/5897/start/150904/

63

Tennonepenaya kak cnocod U3MEHEHUS
BHyTpeHHel snepruu T]l cuctemsr 6e3
COBEpILICHHS PabOTHI

64

65

66

KonBek1us, TerionpoBoAHOCTb,
U3Iy4EeHUE

KonnyectBo TemnoTsl. TemioéMKocTh
Tena. Y iesbHas U MOJIsipHast
TEIUIOEMKOCTH BeLIeCcTBa. Y Ie/IbHAs
TEIUIOTa CrOpaHus TOILUIMBA

Pacuér xonuyecTBa TEIUIOTHI IPH
TeIuIoneperaye

https://resh.edu.ru/subject/lesson/5897/start/150904/

67

68

69

70

[TonsTre 06 aqnabaTHOM mporecce.
IIepBblit 3aKOH TEPMOAMHAMUKH

KonnuecTBo TeminoTs u paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU
T cuctemsl

Bropoi 3ak0H TEpMOJMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoGpaTumMocTs NpupoIHBIX
IIPOLIECCOB

[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIVH.

KIIJT

https://resh.edu.ru/subject/lesson/4723/start/15578/

https://resh.edu.ru/subject/lesson/3763/start/160222/

https://resh.edu.ru/subject/lesson/3763/start/160222/

71

72

Maxkcumanbsroe 3Hadenre KITJ. Iuxn
Kapno

Pemenue 3agau

https://resh.edu.ru/subject/lesson/3763/start/160222/



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaHUA TCIIJIOBBIX ABUI aTelIcH.
TernoBoe 3arpA3HEHUE OKPYKAOLLIEH
Cpelbl

74

75

Pemenue 3amaq

O00011eHrEe ¥ CUCTEMATH3aIMs SHAHUH
o Teme "Tepmonunamuka. TernoBbie
MaIInHbBI"

76

KonTponbHas padota no teme
"Tepmoaunamuka. TernaoBsie MalIMHbI"

77

78

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue. Y nejibHast
TeII0Ta mMapooOpa3oBaHUs

HaceiiieHHbie U HEHACHIIIEHHBIE MAPhI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH
" JaBJICHUA HACBIIICHHOT'O Iapa OT
TEMIICPATYPHbI, UX HE3AaBUCUMOCTD OT
00BbEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT
JABJICHUS B KUJAKOCTU

https://resh.edu.ru/subject/lesson/4740/start/15520/

79

80

BraxxnocTs Bo3ayxa. AGComoTHAS 1
OTHOCUTCJIbHAA BIIAXKHOCTH

Pemenue 3agau

81

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTAJIJIOB

https://resh.edu.ru/subject/lesson/3741/start/78608/



https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/3741/start/78608/

82

[lnnaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TEmaoTa NIaBJICHUS.
Cybnumarust

https://resh.edu.ru/subject/lesson/3741/start/78608/

83

84

85

Hedopmaru TBEpAOTO TENA.
Pactsokenue u cxxatue. Cnur. Monyinb
HOwnra. [lpexen ynpyrux nedopmannii
TennoBoe paciIMpeHue KUIKOCTEN U
TBEPIBIX T€J. AHTAPMOHU3M TEILIOBBIX
KoJeOaHuil 4acTuIl BElIeCcTBa

[IpeoOpaszoBanue sHeprun B (ha30BBIX
nepexoiax

86
87

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3amau

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmiapueie sBinenus. JlaBienue nox
HCKPUBJICHHON ITOBEPXHOCTBIO
xuakoctu. Popmyia Jlamnaca

89

90

91

O06001eHre 1 cucTeMaTu3aIus 3HaHUIA
1o Teme "ArperaTHpie COCTOSTHHS
BemecTsa. Pa3oBble Mepexoapl”

KonTponbHas pabota mo Teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBkle Iepexo b

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna

https://resh.edu.ru/subject/lesson/6293/start/160282/



https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/6293/start/160282/

92

93

AIEKTpUYECKUX 3apsaaoB. [IpoBogHukH,
JUAJIEKTPUKU U TTOJTYITPOBOTHUKHI
DJIeMEHTapHBIN ANEKTPUUECKUI 3apsijl.
3aKOH COXpaHEHHS SJEKTPUUECKOTO
3apsa

BiaumopeiictBue 3apsnoB. Toueunsie
3apsanbl. 3akoH Kynona

https://resh.edu.ru/subject/lesson/6293/start/160282/

https://resh.edu.ru/subject/lesson/6293/start/160282/

94

95

96

Pemenue 3agau

BHeKTpI/I‘leCKOC none. Ero HeﬁCTBHe Ha
QJICKTPHUUYCCKUC 3apAbI

Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJISL.
[TpoOHeIii 3apsn. JInaum
HaNPSLDKEHHOCTHU AJIEKTPUYECKOTO MOJIA.
OaHOPOJHOE ANEKTPUIECKOE T10JIE

https://resh.edu.ru/subject/lesson/5899/start/48723/

https://resh.edu.ru/subject/lesson/5899/start/48723/

97

TloTeHIMAILHOCTD
3JIEKTPOCTATUYECKOTO MoJid. Pa3HOCTH
IOTEHIIMAIOB U HAIPS)KEHUE

https://resh.edu.ru/subject/lesson/5899/start/48723/

98

99

100

[ToTenumanpHas YHEPTU 3apsia B
JNEKTPOCTATHYECKOM 1toe. [loTennnan
JNEKTPOCTATHYECKOTO MO

CBs13b HaNPSYKEHHOCTH NOJIS U Pa3HOCTH
MOTEHINAJIOB IS DJIEKTPOCTaTUYECKOTO
oJIs

[TpuHuMn cynepnosuuuu
ANEKTPUYECKUX TTOJIEN

101

Pemrenue 3amau



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/

[Tone Toueunoro 3apsana. [Tome

102 .
PaBHOMEPHO 3apsHKEHHOM chepsl
[Tosie paBHOMEPHO 3apsKEHHOTO IO

103 00béMy mrapa. [Tose paBHOMEpHO
3apsHKCHHON OECKOHEYHOU TIIOCKOCTH

104 [TpoBOAHHKY B 3JIEKTPOCTATUIECKOM
nosie. Y CIOBUE PAaBHOBECHS 3apsiiOB

105 JIVMBIIEKTPUKH | TTOTYIIPOBOTHUKH B
3JIEKTPOCTATHUECKOM I10JIE
Konnencarop. DnekTpo€MKOCTh

106 KOH/IeHCAaTopa. DIIEKTPOEMKOCTh https://resh.edu.ru/subject/lesson/3753/start/48777/
MIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHoe coeUHEHNE
KOH/JIEHCAaTOPOB

108 [TocnenoBarenbHOE COCTMHEHNE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBro>keHue 3apsKEHHOM YacTHUIIbI B
OJTHOPOJTHOM DJIEKTPHUECKOM I10JIe

112 Pemenue 3amau

113 O06o001menre u cucTeMaTr3aIs 3HaHUA
o Teme "DiekTpuyeckoe noJe"

114 KonTponbHas pabota mo Teme

"DnexTpudeckoe mose"



https://resh.edu.ru/subject/lesson/3753/start/48777/

Cuia Toka. [TocTodHHBIH TOK. Y CIIOBUA

115 CYILIECTBOBAHUS IMOCTOSHHOTO
AIEKTPUUYECKOTO TOKA
116 Hcrounuku Toka. Hampsokenue u 3/[C
117 3axot Oma 11 yHaCTKa LIETH. https://resh.edu.ru/subject/lesson/5901/start/48864/
DIEKTPUYECKOE COTIPOTUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOTO MTPOBOJIHUKA OT €0 JITTUHBI
Y TUJIOIIA/Y TIOTIEPEYHOTO CEUCHUSI
119 VY aenpbHOE CONPOTHURIICHHE BEIIECTBA.
Pemenue 3agau
120 Hocrrenosatenbroe, napaitersHoe, https://resh.edu.ru/subject/lesson/5901/start/48864/
CMENIaHHOE COEIMHEHUE ITPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
uenei. [IpaBuna Kupxroda
122 Pemenue 3amau
123 Pabora oseKTpitieckoro Toka. 3akon https://resh.edu.ru/subject/lesson/4741/start/150960/
Jxoyna —Jlenua
124 Pemenue 3amay
MOMHOCTD 3AEKTPUUYECKOTO TOKA.
125 TennoBas MOIIHOCTH, BhIIEIsIEMas Ha
pe3ucrope
126 Pemenne 3amay
127 DAL H BHyTPeHHCE CONpOTHBACHHE https://resh.edu.ru/subject/lesson/4741/start/150960/

HCTOYHHKA TOKa



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/

3axon OMa 11 ITOJIHOM (3aMKHYTOM)

128 . 1 https://resh.edu.ru/subject/lesson/5900/start/49362/
AIEKTPUUECKOM 1enH
129 Pemenue 3amau 1
130 MoIHOCTh HCTOYHUKA TOKA 1
131 KopoTtkoe 3ambikanmne 1
132 Konznencarop B Lienu nocTOSIHHOIO TOKa 1
133 Pewenue 3amau 1
134 Pertenue Saﬂa‘j o teme "TlocTosTHHBIN 1
3JIEKTPUYECKUM TOK"
135 Pemenue 3amau mo teme "IlocTostHHBINM 1
AIEKTPUUYECKUN TOK"
136 Pemenue 3anatv1 o teme "[locTosTHHBII 1
AIEKTPUYECKUNA TOK"
O06001eHre U cucTeMaTu3aIus 3HaHUM
137 110 TeMe "[1oCTOSHHBIN 2IEKTPUUECKU 1
TOK"
138 KontponbHas paboTa mo teme 1
"TTocTOSIHHBIN IEKTpUUECKUI TOK"
DneKTpuuecKas MpoBOANMOCTh
139 Pa3IMYHBIX BEMIECTB. DIIEKTPHUYECKHIA 1 https://resh.edu.ru/subject/lesson/3775/start/107857/
TOK B MeTayiaXx. CBEpXMpOBOANMOCTD
DNEKTPUUECKUN TOK B pacTBOpaxX U
140 pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI 1 https://resh.edu.ru/subject/lesson/6295/start/15636/
Ddapagest 1S STEKTPOIU3a
141 DneKkTpuYecKuii ToK B razax. [1masma 1 https://resh.edu.ru/subject/lesson/3787/start/197482/



https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/

142

143

144

DNEKTPUUECKUN TOK B BAaKyyMe.
BakyymHubie mpu6opsl

DJIEKTPUUYECKUH TOK B
MOJIYIIPOBOTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI 1

https://resh.edu.ru/subject/lesson/3787/start/197482/

https://resh.edu.ru/subject/lesson/6294/start/49445/

https://resh.edu.ru/subject/lesson/6294/start/49445/

145

146

@uU3NYECKU IPAKTUKYM 110 TEME

"N3mMepeHue cuiibl TOKa U HANPSKEHUS B

[ETH TOCTOSTHHOTO TOKA MPH TOMOIIN
aHaJIOTOBBIX U MU(POBBIX

MU3MEPUTENbHBIX TPUOOPOB" UIN 1
"3HaKOMCTBO C IUPPOBOIA

naboparopueii o ¢puzuke. [Tpumepsl
u3MepeHus: GU3NIECKUX BETUUUH MPU

MOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

Pu3rUeCcKuil IPAKTUKYM 110 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKECHUS
C LIEJIBIO OIPEIEICHUS MTHOBEHHOM
ckopoctH"

147

148

@uU3NYECKUN NPAKTUKYM I10 TEME

"N3mMepenue yCKOpeHHUsl Ipu

MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH" 1
nim "HccnenoBanue 3aBUCUMOCTH IIYyTH

OT BPEMEHHU NPU PaBHOYCKOPEHHOM

JBHOKEHUN"

Du3NYECKUl IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHHsi CBOOOIHOTO



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/

149

nageHus" win "M3yueHue 1BUKEHUS
Tela, OPOIIEHHOT0 TOPU30HTAIBHO"

DuU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHue IBU>KEHUA TeJla 1O
OKPY>KHOCTH C MOCTOSIHHOM 1O MOJTYJIIO
ckopocthio" uiu "MccnenoBanue
3aBUCUMOCTH TIepHrojia oOpamieHus
KOHMYECKOTO0 MasiTHUKA OT €T0
napameTpoB"

150

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJITBI
MIpH ABMKEHUH OpycKa 10 HaKJIOHHOU
mockoctu" win "IlpoBepka runoTessl o
HE3aBHCHUMOCTH BPEMEHU JABUKCHHUS
OpycKka 1o HaKJIOHHOM IJIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT €ro Macchl”

151

152

@uU3NYECKUN NPAKTUKYM I10 TEME
"MccnemoBanue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOZHUKAIOIINX B IPYKUHE U
PE3UHOBOM 00pa3sIe, OT uX
neopmanuun" win "Uzydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"

Pu3NYECKU IPAKTUKYM I10 TEME

"N3mepenune kodhuimenta TpeHus mno
BEJIMYMHE yTII0BOTO KO3 PUIIEHTA




3aBucuMoctu Frp(N)" wim
"HccnenoBanue NBHKEHUSI OpycKa 1Mo
HaKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
kod(purmeHTomM TpeHus" niIu
"M3y4yenue IBUKEHUS Tpy3a HA Baly C
TpeHuem"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEHHOB M pacy€T CUJI yIpyroctu"
nnu "M3ydyeHne ycToMuuBOCTH TBEPIOTO
TeJa, UMEIOIIETo IJI0IIalb OnophI"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"M3mMepeHune uMIrynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIITHOCTH CHJTBI
Taru" win "CpaBHEHHE U3MEHEHUSI
HMITYJIbCA TEJIa ¢ UMITYJIbCOM CHJIBI" WITN
"HccnenoBanue COXpaHEHUS! UMITYJIbCA
IIPY YIPYTOM B3aUMOAEUCTBUM" WK
"N3mMepeHne KHHETUYECKON IHEPTUH
Teja 10 TOPMO3HOMY ITyTH"

155

@u3NYECKU IPAKTUKYM IO TEME
"N3yueHne n30TepMHUYECKOrO Iporecca
(pexoMeHI0BaHO UCIIOJIb30BAHHE




udpoBoii 1aboparopun)" wim
"N3yueHue n30X0pHOro Mpoiecca" uin
"N3ydyenne n3obapHOTO Mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOSIHUS"

156

157

Pu3NYECKU IIPAKTUKYM 110 TEME
"U3mepenue yaenpHoM TemioéMKkocTy"
unmu "UccnenoBanue mpoiecca
OCTBIBaHUS BelllecTBa' MK
"UccnenoBanue aguabaTHOTo mporecca”
win "M3ydeHne B3auMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIepaTypbl KUIIEHUS )KUAKOCTEH"

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" NIn
"N3mepenue yaenbpHON TEMI0ThI
naBieHus apaa" uim "U3yuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/IyXa M OIIEHKa Macchl IapoB B
nomMemenun". Mamepenue

KO3 PHUIIMEHTA TOBEPXHOCTHOTO
HaTSDKEHUS

158

@u3NYECKU NPAKTUKYM IO TEME
"HaGmroienre mpeBpalieHust SJHEpruu
3apsHKEHHOT0 KOHAEHCATOpa B IHEPTHIO
n3nydyeHus ceeroauona” unu "Msydenue




MPOTEKaHMs TOKA B LEMH, COJACpKAIICH
koHzeHcarop" win "Pacnipenenenue
Pa3HOCTH NOTEHIMAJIOB (HAIIPSKEHNUS)
IIPU [IOCJIEI0BATEIBHOM COCTUHEHUN
KOHJIEHCATOPOB"

159

160

161

162

@uU3NYECKU IPAKTUKYM 110 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PEe3UCTOPOB" MU
"U3mepeHue yenbHOro COnpoTUBICHUS
npoBogHUKOB" K "McciaenoBanue
3aBUCUMOCTH CUJIbI TOKA OT HaNPsSHKEHUS
JUTS JaMIIbl HaKaJauBaHus'"

@uU3NYECKUI IPAKTUKYM I10 TEME
"Habmtonenue anektponuza’ uim
"U3mepenue 3apsiaa 0JHOBAJIEHTHOTO
noHa" win "HccnegoBanue 3aBUCHMOCTH
CONPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIepHOI XapaKTepUCTUKU Juoa"

PesepBHelit ypok. O6001ICHNE 1
CUCTEeMaTH3aIlvsl 3HAaHUH 110 TeMe
"KunemaTtuka"

Peseprubiil ypok. O60061eHIE 1

cUcTeMaTHu3alvs 3HaHUK 10 TemMe
"Ilmaamuka"




163

PesepBHeIil ypok. O600ICHHE 1
CUcreMarui3anuda 3HAHUH 110 TEME
"CraTtuka TBEpa0ro Tena”

164

165

166

PesepBHbIil ypok. O6001eHIE 1
crcTeMaTHU3alus 3HaHUH 10 TeMe
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

PesepBHrlil ypok. O60011eHNE 1
cHCTEMAaTH3alMs 3HAHUI 10 TEME
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
teopun"

PesepBHrlit ypok. O60011eHNE U

CHCTEMAaTH3alis 3HaHUH 10 TEME
"TepmonnHamuka. TenaoBele MalIMHbI"

167

PesepBHblil ypok. O600611eHNE U
CHCTEMAaTH3allMs 3HAaHHI 110 TeME
"ArperatHble COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

168

PesepBubIil ypok. O6006111eHIE U
cucreMaTmu3anus 3HAHHUH 110 TEME
"OnexTpuueckoe noiue"

169

170

Peseprubiil ypok. O60061eHIE 1
cUCTeMaTH3alus 3HaHUH 1o TeMe
"I[ToCTOSTHHBIN 3JIEKTPUYECKHUN TOK"

PesepBHelit ypok. O6001ICHNE 1
cucTeMaTHh3anus 3HaHui o teme "Toku
B pa3IMYHBIX cpenax”




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KoanuectBo yacoB
Ne JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
Tema ypoka Konrpoabusie IIpakTuueckue
n/n Bcero pecypcbl
padoThI padoThI

B3aumMoeiicTBre TOCTOSTHHBIX
1 MarHUTOB U TIPOBOJHUKOB C TOKOM. 1
MarnutHoe nose. ['unoreza Ammnepa

BekTop MarHuTHOM MHAYKIIHH.
2 [IpuHUuMn cyneprno3uiuu MarHUTHBIX 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
noseu. JInHuu MarHuTHOM MHAYKLIMHU

MarauTHO€E 10JIe MPOBOJIHHUKA C

3 1 https://resh.edu.ru/subject/lesson/3806/start/46748/

TokoM. OnbIT Opcreaa
A é .

4 Crna Ammepa, ¢¢ HanpasieHue 1 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
MOYJTb

5 Pertenue 3amau 1
IT A . .

6 PHMEHEHHE 3aKOoHa AMriepa 1 https://resh.edu.ru/subject/lesson/5902/start/8703/
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U

7 MOy Jtb. JIBHOKSHHUE 3aPSKCHHOM 1 https://resh.edu.ru/subject/lesson/3806/start/46748/
YHJaCTHUIIBI B OJIHOPOJIHOM MAaroiuTHOM
oJje

8 Perrennie 3amau

9 Pab6ota cunbl Jlopenma

10 Pemenue 3amau



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/3806/start/46748/

MarauTtHoe 110JI€ B BEILIECTBE.

11 deppoMarHeTuky, napa- u https://resh.edu.ru/subject/lesson/5902/start/8703/
JMaMarHeTUKH
OcHOBHbBIE CBOMCTBA
12 ¢deppomarneTukos. [Ipumenenue https://resh.edu.ru/subject/lesson/5902/start/8703/
(dheppoMarHeTUKoOB
13 Perrenuie 3agad mo reMe "MarauTtHoe
mojie"
14 Pemenue 3anau mo teme "MarautHoe
moje"
SIBneHue AIEKTPOMArHUTHON
15 nHaykiuu. [Totok BekTopa https://resh.edu.ru/subject/lesson/4908/start/96375/
MarHuTHON MHIYKITHH
16 O/J1C unnykuuu https://resh.edu.ru/subject/lesson/4908/start/96375/
17 3aKOH SIICKTPOMATHHTHOH HHYKIHH https://resh.edu.ru/subject/lesson/4908/start/96375/
®dapanes
18 Buxpesoe anekrpudeckoe nosie. Toku
dyko
19 S/1C nHAYKIMH B JBUKYLIUXCS
MIPOBOTHUKAX
20 Pemenne 3amay
21 [IpaBuno Jlenua
NunyktuBHOCTH. Karymka
22 WHAYKTUBHOCTH B LIENIH IOCTOSTHHOTO https://resh.edu.ru/subject/lesson/5905/start/46858/

TOKa



https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/

SAsnenue camounaykiuu. IC

23 https://resh.edu.ru/subject/lesson/5905/start/46858/
CaMOWHTYKITHH

24 DHEpIHs MATHHTHOTO OIS KATYLIKH https://resh.edu.ru/subject/lesson/5905/start/46858/
C TOKOM. DJICKTPOMAarHUTHOE TI0JIe

25 Pemenue 3agau

26 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHU# Mo TeMe "DIeKTpoaAuHaMHuKa"

97 KontponbHas padoTa mo teme
"DnexkTpoguHaMuka"
Konebarenpnas cucrema. CBOOOIHBIC

28 Kosebanus. ["'apMoHndeckue https://resh.edu.ru/subject/lesson/4907/start/78497/
KoJieOaHMs

29 KuHemaTiseckoe H MHaMHecKoe . https://resh.edu.ru/subject/lesson/4907/start/78497/
onucaHue KoeOaTeaIbHbIX JBHKCHUM
DHepreTudeckoe onrcanue. BoiBos
JTUHAMHAYECKOTO OMUCAHUS

30 TApMOHHYECKHUX KOJICOaHUH U3 MX
JHEPreTHIECKOT0 U KHHEMATHIEeCKOTO
OMHCaHUS

31 Awmmuntyna u ¢aza konebanui
[Tepuona u yacTora KoseOaHUH.
[Tepnoa ManmbIx cBOOOTHBIX

32 KoJIeOaHMIT MaTeMaTHYECKOrO

MasTHUKa. [lepuos cBOGOTHBIX
KoJIeOaHUH MPYKUHHOTO MassTHUKA



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/

3aryxaromue KoieOaHusl.

33 Brinyxaennslie koneOanus. Pezonanc

34 ABTOKOJIC0aHHS

35 Pemenue 3amau
Ypok-koHdepennus "MexaHUYECKHE

36 KoJIe0aHHS B MY3bIKAIBHBIX
HHCTpyMeHTax"
O000I11IeHIE U CUCTEMATU3AIUS

37 3HaHUM 10 TeMe "MeXaHu4YeCKHe
KoJieOaHus"

38 QHGKTPOMaFHHTHHe KoseOaHHs https://resh.edu.ru/subject/lesson/5903/start/46945/
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. Cs3b

39 aMHHHTyHHUgapma KomJericatopa ¢ https://resh.edu.ru/subject/lesson/5903/start/46945/
aAMIUTATYION CHITBI TOKA B
KOJIeOaTeIbHOM KOHTYpE

40 3AKOH COXpAHCHHS SHCpTHH B https://resh.edu.ru/subject/lesson/5903/start/46945/
UJICATEHOM KOJIe0ATeTbHOM KOHTYpe
3aryxarIue IeKTPOMarHuTHbIC

41 KosebOaHus. BeiHYy X /IeHHBIE https://resh.edu.ru/subject/lesson/5903/start/46945/
ANEKTPOMArHUTHBIEC KOeOaHus
[IepemenHsbIi TOK. Pezucrop u .

42 KOHJICHCATOP B ILEMH TIEPEMEHHOTO httpsE//resh.edu.ru/sub!ect/lesson/4909/start/47006/

https://resh.edu.ru/subject/lesson/5904/start/72014/

TOKa

43 Katymika HRAYKTHBHOCTH B LieTiH https://resh.edu.ru/subject/lesson/5904/start/72014/

IMEPEMEHHOT'O TOKA



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

3axoH OMa 11 AIEKTPUYECKON Lienn

44
MIEPEMEHHOTO TOKa
MOoMHOCTh MEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYEHUE CHUJIBI TOKA U HAMIPSHKCHUS

46 Pe3onaHC B 25IeKTpHYECKOM LIETIH

a7 Pemenue 3agau
NneansHbiif TpanchopmaTop.

48 [Ipou3BoacTBO, Mepeaaya u
oTpeOIeHNE DIEKTPHICCKON
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.

49 KynbTypa ncrosnb3oBanus
ANEKTPOIHEPTHH B MOBCEAHEBHON
JKA3HU

50 Pemenue 3amau

51 Pemenue 3agau
O06o001IeHre U CUCTEMATU3 AL

52 3HAHMUH 10 TeMe "DJIEKTPOMAarHUTHBIE
KoJieOaHus"

53 MexaHHHecKHe BOTHEI. https://resh.edu.ru/subject/lesson/3795/start/270796/
XapakTepUCTUKH MEXaHUYECKHUX BOJIH

54 CaolicTBa MEXaHUYECKUX BOJIH https://resh.edu.ru/subject/lesson/3795/start/270796/

55 3ByK. XapaKTEpUCTUKH 3ByKa



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/

Wudpassyk u ynprpassyk. LllymoBoe

%6 3arpsi3HEHUE OKPYIKAIOMIEH cpebl

57 Pemenue 3amau

58 DICKTPOMAHHTHBIC BOIHBI. https://resh.edu.ru/subject/lesson/4913/start/47383/
N3nydenue 31eKTpOMarHUTHBIX BOJTH

59 3“13“” PJICKTPOMATHUTHBIX BOIH. https://resh.edu.ru/subject/lesson/4913/start/47383/
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[Ikana >eKTPOMarHUTHBIX BOJIH.

60 [IpumeHneHue 3JeKTpOMarHuTHBIX https://resh.edu.ru/subject/lesson/4915/start/47443/
BOJIH B TEXHHKE U OBITY
[TpuHIHITBI paTUOCBSI3U U

61 TeneBuaeHud. Pagnonokanus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE
OKpY>Karollen cpeibl

62 KonTponbhas padota no teme
"Konebanus u BoJHBI"

63 CBeT. 3aKOH HPAMO.IMHEHHOTO https://resh.edu.ru/subject/lesson/4914/start/47590/
pacTipoCcTpaHEHUs CBETa
Pemenwue 3a1a4 Ha mprUMEeHEHHE

64 3aKOHA MPSIMOJIMHENHOT O
pacmpoCcTpaHEeHUs CBETa

65 OTtpaxenwne cBeta. [Lmockoe 3epkaio.
Cdepuueckoe 3epkano
[Ipenomienue cBeta. AGCONIOTHBIN U

66 OTHOCHTEIILHBIN ITOKA3aTehb

npenomiieHus. [lomHoe BHyTpeHHEee



https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/

orpaxxeHue. IIpenenpHbI yroa
IIOJIHOTO BHYTPEHHETO OTPAXKECHUS

PGHWHH63&Hw{HaHpHMGHCHHC

67 3aKOHOB OTPAXXEHUS U MIPEIIOMIICHUS
cBETa
Xop nydeit B npusme. Jucnepcus
68 cBeTa. ClIOKHBIN cocTaB 6€1oro
cBera. LIBer
69 Jlmset. GOKyCHOE pACCTOSHHE 1 https://resh.edu.ru/subject/lesson/3843/start/270825/
ONTUYECKAs CUJIa JIMH3BI
70 Hoctpoetiite usobpaieniii b misax https://resh.edu.ru/subject/lesson/3843/start/270825/
U UX CUCTeMaX. Y BeJIMueHNE JTMH3bI
Pemrenue 3a1au Ha mocTpoeHue
71 1300pakeHU, TOTy4aeMBbIX C
MTOMOIIIBIO JIMH3
72 I'ma3 xak ontuyeckas cucrema https://resh.edu.ru/subject/lesson/3829/start/197511/
Pewmrenne 3amau. IIpenenst
73 IIPUMEHNMOCTH T€OMETPUIECKOMN
OTITUKU
74 CkopocTh CBETa U METO/BI €€
WU3MEPEHUS
75 Hucnepcus cera https://resh.edu.ru/subject/lesson/3818/start/47999/
76 WuTepdepennus ceera https://resh.edu.ru/subject/lesson/3818/start/47999/
KorepeHnTHble HCTOUHUKHU. Y CIIOBHS
77 HaOII0IeHNsI MAKCUMYMOB U

MHWHUMYMOB



https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/

78

Pemenue 3agau

79 [Ipumenenue natephepeHIun

80 Hudpakmus cBeTa https://resh.edu.ru/subject/lesson/3866/start/151456/

81 Jlgparimonnas pewrka. Veiosue https://resh.edu.ru/subject/lesson/3866/start/151456/
HaOJII0ICHUS TJIaBHBIX MAKCHMYMOB

82 Pemrenue 3amau

83 HonepetiocTs CRETOBRIX BOIH. https://resh.edu.ru/subject/lesson/3853/start/48173/
[Tonspusanusa ceera

84 Pewenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

86 O000I11IeHIE U CUCTEMATU3AIUS
3HaHui o teme "OnTuka"

87 KonTponbhas padota no teme
«OnTuka»
FpaHI/IIII)I MMPUMCEHUMOCTHU

88 IIACCHCCKOH MEXAHHKIL. 3AKOHb https://resh.edu.ru/subject/lesson/5907/start/48231/
QJICKTPOJAWMHAMMWKHN U ITPHUHIIUIT
OTHOCUTCIIBHOCTHU

89 Hoctynatet cneunatbHol Teopiit https://resh.edu.ru/subject/lesson/5907/start/48231/
OTHOCUTCIIBHOCTHU
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeoGpazoBanus Jlopenua.

90 ¥ CHOBHE MPHHHHOCTH. https://resh.edu.ru/subject/lesson/4916/start/290362/

OTHOCUTENHHOCTh OOTHOBPEMCHHOCTHU.

3ameyieHre BpeMEHH B COKpAIlleHNe
TUINHBI



https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/

DHeprus U UMIYJIbC PEISITUBUCTCKON

91 https://resh.edu.ru/subject/lesson/4916/start/290362/
YaCTHUIIBI
CBs3b MACChI C SHEPTUEH U

92 HMMITYJIbCOM PEISATUBUCTCKOM https://resh.edu.ru/subject/lesson/4916/start/290362/
YacTULIbI. DHEPTHs MOKOs

93 PaBHOBeCHOE TemI0BOE U3TyUeHUE https://resh.edu.ru/subject/lesson/6329/start/48202/

94 3akoH cMenicHusi BuHa

95 Pumoresa M. Hnatika o kearrax. https://resh.edu.ru/subject/lesson/3878/start/48318/
DOTOHBI

96 DHeprust 1 UMITYJIbC POTOHA

97 Porosexr. Onbirer A. T https://resh.edu.ru/subject/lesson/4917/start/197790/
CroneroBa. 3akoHsl (poTorddexra
VYpaBHeHue DitHIITeHA 151

98 ¢doroaddexra. "Kpacnas rpanuna” https://resh.edu.ru/subject/lesson/4917/start/197790/
¢dorosddexra

99 Aasaetite ceeta. Onpiret I1. H. https://resh.edu.ru/subject/lesson/3878/start/48318/
JleOeneBa

100 BoiHOBEIE CBOMCTBA YaCTHII
Bounbl nie bpoiind. [[nuHa BoJIHBI 1€

101 Bpoiinst u pa3mepsl o6sacTu
TOKAIU3AIAH IBUKYIISHCS YaCTHIIBI

102 KopnyckynspHo-BOTHOBOH Ayain3m

103 Judpakius 31eKTPOHOB Ha

Kpucrajuiax



https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/

Crenuduka u3mMepeHuii B

104 Mukpomupe. COOTHOLIEHUS
HeomnpenenénHocrei ['elizendepra
105 Pemenue rpadguveckux 3amauq
106 Pemenne pacuéTHbIX 33124
KonTponbHas padoTa no remam:
107 "Ocnossl CTO", "KopnyckyspHo-
BOJIHOBOM myanu3m"
OmnbITHI IO UCCIIEIOBAHUIO CTPOCHUS
108 aTtoma. [ImanerapHas Mojeslb aTomMa https://resh.edu.ru/subject/lesson/3910/start/48347/
Pesepdopna
109 [Tocrynatel bopa https://resh.edu.ru/subject/lesson/5908/start/197851/
110 Bunel ctiektpoB. CriekTp ypoBHEM
SHEPIUU aToMa BOAOPOIa
111 CrioHTaHHOE U BBIHY)KJICHHOE
U3Iy4YeHUe CBeTa
112 Jlazep
HyknonHas Mmojens siipa
113 I'eitzenbepra-NBanenko. 3apsg u https://resh.edu.ru/sub?ect/lesson/3889/start/290391/
MaccoBO€ 4YHCIIo sapa. M3oTomnsl. https://resh.edu.ru/subject/lesson/5845/start/151635/
PagnoakTuBHOCTH
3aKOoH paJroaKTUBHOIO pacnasa.
CBoiicTBa HOHU3UPYIOIIETO
114 n3iydyeHus. Biausxue

PaaOaKTUBHOCTH HA KUBEIC
opranu3msbl. Jlozumerpust



https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/151635/

115

116

117

118

OHeprus cBA3M HYKJIOHOB B S7pE.

SAnepusie cuibl. [{edekt Macco sapa.
Snepubie peakuuu. AnepHsie

peaktopsl. [IpobGieMsl yrpaBiseMoro 1
TEPMOSAIEPHOTO CUHTE3A.

DKOJIOTHYECKHE aCMEeKThl Pa3BUTHS

SJIEPHON YHEPTETUKH

MerTobl perucTpaiuu u

HCCIICIOBAHUS DJIEMEHTapPHBIX

yactul. OyHgameHTanbHbie

B3aUMOJICUCTBUSI. bapruoHbI, ME30HBI 1
u nentoHsl. [IpeacraBienue o

CrannaptHoit moaenu. Keapk-

TJIFOOHHAS MOJENb aAPOHOB

®usuka 3a npenenamu CTaHnapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTHHBI MUpa

OTalbl Ppa3BUTHA aCTPOHOMHU.
3HadeHUe ACTPOHOMUU

https://resh.edu.ru/subject/lesson/4918/start/48463/

https://resh.edu.ru/subject/lesson/5909/start/48492/

https://resh.edu.ru/subject/lesson/5909/start/48492/

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
00BSICHEHUS TPUPOJIBI KOCMHUYECKHUX
00BLEKTOB. MeToabI
ACTPOHOMHUYECKUX HCCIIeIOBAHUN

120

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, paIMOTEIIECKOTIBI, 1
BHeaTMoc(]epHast aCTpOHOMHUS



https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/

121

Bun 38é3nnoro neba. Co3sesnus,
SIpKI/Ie 3Bé3I[bI, IIJIaHCTHI, UX BUAHUMOC
JIBIDKCHUE

122

123

124

Conueunas cucrema. COJTHIIE.
CosnHeuHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE
XapaKkTepucTHku. Jluarpamma
"CreKTpajgbHbIA KIacC — CBETUMOCTh"

3Be3 bl TIIaBHOM
[MOCJEN0BATENBHOCTU

https://resh.edu.ru/subject/lesson/3918/start/48521/

https://resh.edu.ru/subject/lesson/4936/start/151726/

https://resh.edu.ru/subject/lesson/5910/start/280701/

125

Bnyrtpennee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOKJACHUH U IBOJIOIINH
Counana 1 3BE31. DTambl )KU3HU 3BE3]

https://resh.edu.ru/subject/lesson/5910/start/280701/

126

127

128

Muneunsiii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
sIpax rajJakTHK

Bcenennas. Pacimpenue BeeneHHOM.
3akoH Xa06mna. Teopust bonbioro
B3pbIBa. PenMKTOBOE H3ITydeHHE

MacurraGHast ctpykTypa Beenennoii.
Meraranaktuka

https://resh.edu.ru/subject/lesson/4935/start/290420/

https://resh.edu.ru/subject/lesson/4937/start/197941/

https://resh.edu.ru/subject/lesson/4937/start/197941/

129

130

Hepeménnsie npobieMbl acTpOHOMUHT

Pu3NYECKU IPAKTUKYM I10 TEME
"HccneaqoBanue MarHUTHOTO TI0OJIS



https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/

MOCTOSSHHBIX MarHuTOB" MIIH
"WccnenoBanue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccaenoBanue IeHCTBUSI
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCUMOCTH CUJIbI
Awmmepa oT cuiibl TOKa" WK
"OnpeneneHne MarHUTHOW WHIYKIUN

Ha OCHOBC U3MCPCHUA CHJIIbI AMnepa'

@uU3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOW MHAYKUIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

@uU3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
camonHaykuu" i "Coopka
MOJEJIN 3JEKTPOMArHUTHOT'O
reHeparopa"

@u3NYECKU NPAKTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU NPAKTUKYM 110 TEME
"[Ipeobpa3oBanme YHEPTUU B
MPYKUHHOM MasiTHUKE"

136

DU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO
COEIMHEHHBIE KOHAEHCATOP, KaTyLIKY
u pesucrop" wiu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B LIETIH
MepeMEeHHOro Toka"

137

PuU3NYECKUN IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

138

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"U3mepenue nokasarens
MIpeIOMIIEHUs CTeKa" WiIn
"IlonydyeHne n300paxeHus B cucTeMe
M3 TIOCKOTO 3epKaja v JUH3HI"

139

Du3nUeCcKUil IPAKTUKYM 110 TEME
"HccmenqoBanne 3aBUCHMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JUH3)" WIn
"N3mepenue poKyCHOTO pacCTOSHUS
paccenBaroIIMX JIUH3"

140

@u3NYECKU IPAKTUKYM IO TEME
"Habmonenue aqudpakuum,




141

142

UHTEepOEPEHIINH U TOJSIPU3ALIUT
ceera"

DuU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHue UMMYJIbCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o
dotorpadusiM TPEKOB 3apsHKEHHBIX
YaCcTHI] B MArHUTHOM 110J1€)"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepenue nocrosinHou [linanka Ha
ocHoBe uccienaoBanus porodrdderra"
win "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOIHO OT
HanpspkeHus"

143

144

145

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3pekeHHOT0 aTOMapHOI0 BOJIOPOAA
Y U3MEpPEHHEe MOoCTosTHHOM Pundepra"

Pu3rUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paiuoOakKTUBHOTO
(hoHa ¢ ucrosb30BaHUEM J03UMeTpa"
unu "M3ydenue nornomieHus o6era-
JaCTHII aJTIOMIHHAEM"

Pu3NYECKU IPAKTUKYM I10 TEME
"HabmroneHus 38€30H0T0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BaHNEM KOMIIBIOTEPHBIX
IIPWIOKEHUH IS ONPEICIICHUS




146

147

IIOJIOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoJylapus u
spkue 3BE3761" win "HaOmroaeHus B
teneckon JIyHbI, MIaHeT,
TYMaHHOCTEH M 3BE3HBIX
CKOILICHHI"

O06o001IeHre U cCHCTeMaTH3aIus
3HaHui. Ponb hu3uku u acTpoHOMHUH
B SKOHOMMYECKO, TEXHOJIOTMYECKOH,
COIIMAIBHOW M ATHYECKOH cdepax
JeSITeIbHOCTH YeJIOBEKa

O060061eHre U cucTeMaTH3alus
3HaHuil. Pose 1 MecTo Gpu3uKu 1
aCTPOHOMHUU B COBPEMEHHOM HAay4HOMU
KapTUHE MHpa

148

149

O0o01eHNE U cUCTEMaTU3aUs
3HaHui. Ponb ¢u3nueckoil Teopuu B
(bopMHpOBaHUU TPEICTABIECHUI O
¢bu3nveckoil kKapTHHE MUpA, MECTO
¢bu3nveckoil KapTUHBI MHUpa B 00IIEM
PsSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUNA O IPUPOIE

O000I11IeHIE U CUCTEMATU3ALIUS
3ganui o reMe "Kunematuka"

150

O000IIIEHNE U CUCTEMATHU3AIINS
3gagui o treMe "Kunematuka"




151

152

153

O06o001IeHre U cucTeMaTH3alus
3HaHui no reme "J{unammuka"

O0001IeHrEe U cCUCTEMaTU3 AU
3HaHui o Teme "CTaTuka TBep10ro
Tena"

O000I11IeHIE U CUCTEMATU3AIUS

3HaHUU N0 TeMe "3aKOHbI COXPaHEHUS
B MEXaHuke"

154

O06o001IeHrEe U cCHCTEMaTH3aIs
3HaHu# o TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHrH"

155

O00011IeH1E ¥ CUCTEMATHU3ALIS
3HaHu# o teme "TepMoaguHaMuKa.
TemmoBeie ManIuHb!"

156

157

158

O0600611eHre U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHble
cocrosiHUS BeniecTBa. @a3oBbie
nepexosr"

O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUM MO TeMe "DIEeKTpUYECcKoe
noje"

O0001IeHrE ¥ CUCTEMAaTU3 AU

3HaHUH 110 TeMe "[locToSHHBIN
ANEKTPUYECKUI TOK"

159

O06001IeHNe U CUCTEMATU3AIIHS
3HaHU 1Mo TeMe "TOKM B pa3IMYHbIX
cpenax"




O0001IeHYE ¥ CUCTEMATU3 AU

160
3HaHui# 1Mo TeMe "MarautHoe nosne"
PeszepBubIil ypok. O6001IcHIE 1
161 CUCTEMATH3ALN 3HAHUH 10 TEME

"JJeKTpOMarHuTHas UHyKIus"

PesepBHrlit ypok. O600111eHNE 1
162 CUCTEMATHU3ALN 3HAHUH 10 TEME
"Mexaunueckue koneoanus"

PesepBHeIil ypok. O000IICHHE 1
163 CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"DneKTpoMarHUTHBIE KosieOaHus "

PesepBHeIil ypok. O000IICHHE 1
1 6 4 cucreMarmnul3anuda 3HAHUH 10 TEME

"MexaHnYeCKHue 1
3J€KTPOMAarHUTHHIE BOJIHBI"

PesepubIiil ypok. O600111eHIE U
165 CHCTEMATH3aIMs 3HaHUH 110 TEME
"Omrruka"

PesepBHelit ypok. O60011IeHNE U
166 cucTeMaTH3allis 3HAHUI IO TEME
"OcnoBrl CTO"

PesepBHelit ypok. O6001IeHNE 1
crcTeMaTHU3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

167




PesepBHeIil ypok. O600ICHHE 1
168 CUCTEMATHU3ALUA 3HAHUU 110 TEME
"®duzuka aroma"

PeszepBHbIil ypok. O6001IeHIE 1
169 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"®u3uKa aTOMHOTO SApa U

3JIEMEHTapHbIX YacTull"

PesepBHrlit ypok. O60011eHNE U
170 CUCTEMATH3AalN 3HAHUH 10 TEME

"OneMeHTsI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. Kosmebanus u Bonusl, 11 knace/ Msaxumes I'.51., Cuasaxos A 3.,
OO611ecTBO ¢ OTpaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKiiMoHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

» ®usuka. Mexanuka, 10 knace/ Makumes I'.51., Cunsaxo A.3., OO1iecTBO ¢
OrpaHUYEeHHOU OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

» ®Gusuka. MonekynsipHas ¢puszuka. Tepmoaunamuka, 10 kinace/ Msikuiie
I'.41., CunsikoB A.3., OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBemenne»

» ®usuka. Ontuka. KBanroBas usuka, 11 knace/ Mskumes I'.41., Cunsikos
A.3., O0111eCTBO C OTPaHUUYECHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkmmonepHoe obuiectBo «M3aarensctBo «lIpocBenienue»

» Gusuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKiimoHepHOe

obmectBo «M3aatenbcTBo «IIpocBemenue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1. A.B.lllaranuna ®uszuka . YriuyosieHHsll ypoBeHb. 10 kiacc. Meroauueckoe

nocobue k yueOnunkam I'.S1.Mskumesa, A.3.CunsikoBa.- M.: [lpoda, 2017.



2. A.B.lllatanuna ®usuka . YrinyOneHasiid ypoBenb. 11 kmacc.
MeTtoauueckoe mocobue k yueOnukam ['.51.Msxumena, A.3.CunsikoBa.- M.:
Hpoda, 2017.

3. HU.T'onpadap6 dusuka: 3agaunuk 10-11 kiaaccel

4. JI.A. Kupuk CaMoCTOsATENIbHBIC U KOHTPOJIbHBIE PabOTHI 110 ¢usuke st 10
kinacca.- M.: «Mnekca», 2017.

5. JILA. Kupux CamocTosiTenbHbIE U KOHTPOJIbHBIE padoThl 10 pu3nke amus 11
kinacca.- M.: «Mnekcay», 2017.

6. C.M.Kozen Coopnuk 3aaau no ¢pusuke.- M.: IIpocsemienne,2015

7. O.®. Kabapaun DkcriepuMeHTalbHbIe 3a1anus no ¢pusuke. 9-11 .
yueOHOoe ocobue il ydaumxcs 001eo0pa3zoBaTebHbIX YUpEKICHUH.-M. :
Bepoym-M, 2001

8. A.Il. PeimkeBuu ®@usuka. 3amaunuk. 10-11 kmacest. —M.: IIpoda, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

A cnam EI'D. Lludpopoii cepuc
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