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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHOl paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEeIMETHBIM pe3ybTaTaM OOyUEHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Heill onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, IIaHUPyeMbIe
pe3yNnbTaThl  OCBOGHMS Kypca (M3MKHU: JIMYHOCTHBIE, MeETaIpeJIMETHbIE,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «duszmkay mo rogam oOyueHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3yd4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npUMeHeHne (GU3WYECKUX 3HAHUW  ONpeleNseT XapakTep U Pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTUH B c(hepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (OpMHpOBaHHE YMEHUN MNPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YUYE€OHBIX UCCIEAOBAHMM.

B ocHoBy Kkypca (pu3uku 11 ypOBHS CpeHEro 001iero oopa3oBaHus MOJI0KEH
pAI UAEH, KOTOPBIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3AesioB (PU3UKHU, BKIIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaT€pUU, BELIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(u3KKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpodIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKUM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH M3YUCHHBIX
TEOPUHN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUEecKUe TeopuH ((PopMHUpOBaHUE TMPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3MKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronnuxcs.
Jl;1s1 6a30BOT0 YPOBHSI Kypca (PU3HKU — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B IPOTrpamMme
no ¢usnke oObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IMPAKTHUECKHUX padoT.
Brigenenne B yka3aHHOM TiepeyHe Jab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa30BaTeNIbHOTO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEW IIaHMpPOBaHUS U OCHalleHus kabunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCA YMEHHMSIMHU IPOBOJAMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
ITIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbioe BHUMaHuE yneisieTcs pelIeHNI0 pacu€éTHBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu sToM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUINE TNPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesa Kypca, TaK M UHTErpUpys 3HAHUS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrolue BblOOpa (U3NYECKOW MOJeNnu sl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanusmu GPI'OC COO k MmaTepruasbHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (QU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme II0
($u3HKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHue (GOpPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIeuMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBICHUH M  TIPOLECCOB, OMIHUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHME IJsi YYEHUYECKHUX MPAKTUUECKHX pabdoT
dopMupyeTcsi B BU€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcs. TemaTHUecKue KOMIUIEKTHI
nabopaTopHOTr0 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yYeHUs GU3UKH B 001IeM 00pa30BaHUU SIBJISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHHS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKH;

e (opmupoBaHue yMeHUW OOBSICHATH SBIEHUA C HCIOJIB30BAHHEM
(¢u3nyecKuX 3HaHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (dopMHpOBaHHE NPEICTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrnednBaeTcsl PelIeHHEM CIEAYIOINX 3a1ad B

npoluecce U3yyeHus Kypca (GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAxX, TEOpUAX, BKIIOYAas MEXaHHMKY, MOJIEKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUS M
OoOBsicCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TPUHATHS
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MOJENbIo, 3a/1ay, MOAPA3yMEBAIOLIUX CaMOCTOSITEIIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEJIBHOIO IJAHUPOBAHMS U MPOBEICHUS
($u3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTaluu HH(OpManuu,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTUS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEAHEro OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JI€NaeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAadOT U OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o mpupone. HayuHeie METOAbI MO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHuil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe geuxenue. JIBrikeHne MaTepUaIbHOM TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOPOCTh, JJUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHU4YecKkne YCTpOHMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIE U PEMEHHBIE TTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHOKCHUS.

[Ipeobpa3oBanne IBMKCHUM C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tagenwue Tenx B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue paBwxkeHusl Tena, OPOLIEHHOTO TMOJA YIVIOM K TOPH30HTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHOM NIPYKUHBIL. [loTeHIIMaNbHAs YDHEPTHUsI TeJla BOJIU3U MOBEPXHOCTH
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHas TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUE H3O0MPOILIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiThl 0 TUDPY3UN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHHUS HACAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 06 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIWHAMUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TemioBo MamwuHbL. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE TPUMEHEHWE: JBHUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YnaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUsI CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasnenus. Cyonumanus.

VYpaBHeHue TemioBoro OaiaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenmne HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTEIBbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JINBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue 31eKTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE COIMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HMCTOYHUKA TOKA.
3akon OMa 171 MOJaHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IPUMECHAas MIPOBOJUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOoABWKYLIEH cuibl. KoOpoTkoe 3ambIkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCyIIecTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHHE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUYH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TN, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JlvEMM MarHuTHOM WHAYKIUHM. KapTWHAa JWMHUA MArHUTHOM WHIYKIIMW T1OJISt
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJIEKTPOJBIKYIIAA  CHUJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YaCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

[Ipasuio Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXKIEHHbIE MEXaHHUYECKHE
koJnebanus. Pezonanc. BeIHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B SN U3 MOCIE0BATEILHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60IHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas JAMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, IMQpaxkuus, uHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

JHucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Colwuparoiiue u paccenBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsHHE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILIO0 TU(PPAKITHOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszaen 6. OcHOBBI crieMAILHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aAMEJIEHUE BPEMEHU U COKpAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u SHEPTHH (HOTOHA C €T0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJAOPO/A.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbIThl Pesepdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepuswiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeicTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TunK HOHU3UPYIOIIUX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBHOKEHHE.

CoJiHEeuHAas cucTeMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA U 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIIEIOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH JIs OTpe/iesieHUs MOJNI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeIOBEKa, POJIb U MECTO (PU3HUKHU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsa B 11 Kilacce oCymIecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »snekTpudeckue SIBJICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIEKTPAJIbHbBIN aHaTU3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Duznukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMHK 00YJaIOIIEerocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNig;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hopMHUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKON UACHTUYHOCTH, MTATPUOTHU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHKE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUI Mo (QU3UKe;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs] (PU3UKHU OCYIIECTBISATH MPOSKTHYIO M UCCIE0BATENIbCKYIO IEATEbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (DOPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapamMeTpbl W KPUTEPUU HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W  TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
Y KOMOMHHMPOBAHHOTO B3aWMOJICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiegoBarejibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHIeHHs 33434 (U3NUYECKOTO COJACp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKAa3aTeICTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICATCIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PEILIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE alIbTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUECKOTO COAEPIKAHUSA U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEIIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COACpPX AHUS B Pa3IMUHBIX (opMmaTax C
yu€TOM HazHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHUS:
OCYIIECTBIISITH OOIIEHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH 1€ TEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEUCTBHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAaTh pE3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEeHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO SPYIHUIMA B O0JACTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIATH CBOW 00Pa30BATENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHd KAk  OCO3HAHHS
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJis OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpUHUMATh MOTHBBI M apTyMEHTHl APYTHX TIPU aHAIU3€ pPEe3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 1OCTHKEHHS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI 110
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHATBLHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATBLHBIM U3MEHECHHSIM | MPOSBIIATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOMSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IPYTHX, YYUTBIBATH €ro TPH OCYHIECTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3a1ay;

pacrio3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJ€HUE TEJ, JBUKEHUE MO OKPYKHOCTHU, MHEPLUS, B3aUMOJEHCTBHE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHIEHCAlMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHHWE, BJIAXKHOCTh
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, JIEKTPU3ALHUS TeN,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTEHIMAIbHAs SHEPrUsi, MEXaHU4eCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATH
(bU3UYECKUl CMBICII HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAYCHUS] U E€JUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3Yd (U3MYECKHEe BETUYMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJ, CPEAHEKBAApATUUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
o0O3HAaUeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYCHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEIMUUHY C APYTUMH BEIIMUYNHAMU;

aHATM3UPOBATh (PU3NUYECKHUE TPOIIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUS MEXaHWYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHWS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETUYECKOW SHEPTUM TEIIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIE TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI TI0 WCCICIOBAHUI0 (U3UYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpobdsieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(UKCHPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOro DJKCIIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1a4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 33/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJSpHON WHGOPMAINK, TOIYYCHHONM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHHOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DU3MKE B MOBCETHEBHOM YKU3HU JIIIS
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIJISi COXPAHEHUS 370POBBS M COOIIOEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MeCTO (PU3uMKu B (HOPMUPOBAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B MPAKTUYECKOW NEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJIb aTOMHOI'0 fJipa MpU PElIeHUU (PU3HUECKHX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJEKTPOMArHUTHAs WHAYKIHS, JACHCTBUE MArHUTHOTO TIONsA Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus U NOJIIpU3alMsg  CBeTa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTb;

ONMCHIBATh M3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONITHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTH  PA3NIMYHBIX  Cpel) |
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIUS MAarHUTHOTO ImoJsisl, cuia Awmrmepa, cuna JlopeHua, HMHIYKTUBHOCTH
KATYIIK{, 3HEPIUusl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA W 4YacToTa
KojeOaHuii B KoyieOAaTenbHOM KOHType, 3apsj U CWia TOKa B IpOLEcce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKass Cuja JMH3BL, MPU OMUCAHUM MPABUIBHO TPAaKTOBAaTh (PUIUUECKHIL
CMBICT HCMOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYeHHs] M €IWHUIIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMHU BEIMIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3Ys
(u3HUecKre BEJIMYUHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOIypacnana, YHEPrus CBSA3H



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBaTh (DU3UYECKUN CMBICI
WCIIOJIb3YeMbIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3WYECKYI0 BEIWYUHY C JAPYTHMH BEITUYHMHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TPOIECCHl U SBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaljIeIbHOrO
COCOMHEHUS MPOBOJHUKOB, 3aKOH Jkoymnsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans gororddexra,
3aKOH COXPAaHEHHWs HJHEPrUH, 3aKOH COXpPaHEHUS UMIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs] MacCOBOI0 4Hcia, MmocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBl, 00IacTH)
NPUMEHUMOCTH;

OTIpEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI TPOBOAHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh JKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3HUECKUX SBJICHUN U
IPOIIECCOB C HCIOJb30BAHUEM TNPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodiIeMy/3aaady U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, POBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIHUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh W3BECTHBIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSIMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAC TaOMUI[ U Tpadukos,
JIeaTh BBIBOJIBI 10 Pe3yIbTaTaM UCCIIECIOBAHMS;

coOmroaTh mpaBuiia 0€30MacHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbE 3aJa4d C SBHO 33aJaHHOM (HU3UYECKONW MOJIEIbIO,
UCIONIb3YS (PM3UYECKHE 3aKOHBI W MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUUYUHBI U (POPMYIIBI,
HEOOXoMUMbIe TIJIsi €€ PEIICHUs, TMPOBOAWTH PAcUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITUIUHBI,



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznUeckue sIBJICHNUS,

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAY4YHO-MOMYJSIPHOM HMHPOpPMalUM, TMOJYYEHHOH U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTYyHAEMYIO HH(OPMALHIO;

OOBSACHATh NPUHIUINBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacCHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMHU
yCTPOICTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIie C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2 1 1
3 OCHOBbI TEPMOMHAMHKN 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNeKTpocTaTuKa 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMyHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHOe noJie. DIeKTpoMarHuTHAsI 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 | bubnunoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTbl KBAHTOBOW ONITUKH 6 bubmmorexa [TOK

https://m.edsoo.ru/7f41c97¢




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sigr(zll;zllﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl

| ®usuka — Hayka o npupoje. Hayunsie | bubnuoreka [JOK
METO/IbI II03HAHUA OKPYXKAIOIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmMupoBanun

. . bubmuotexa [JOK
2 COBPEMEHHOM HAYYHOU KapTHUHBI MUpPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACATEIbHOCTH JIFOAECH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

. bu6mmoreka [IOK
4 PaBHOMEpHOE NPSAMOJIMHENHOE BHKCHUE 1
https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTTMHEWHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y cCKopeHue | bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nBuxenue. [[prxenue | bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffO0c3ada
[IpuHIMI oTHOCUTENBHOCTH | anumnes.

p . bubnmuoreka [JOK

8 WNuepuunanesHblie cuctemsl oTcuera. [lepBoiit 1

3akoH Hprorona

https://m.edsoo.ru/ff0c3be8




Macca tena. Cuia. [TpuHuun cynepno3unuu

NPpYXUHBI. IloTenumanpHas SHEpTUA TCJia
BOIM3HU MMOBEPXHOCTU 3emum

. bubnmoreka [JOK
9 cui. Bropou 3akon Herotona mmst
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 17151 MaTEepUAIIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuoreka [JOK
TsKkecTH. [lepBast kocmMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubnuorexa [JOK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment tpenuns. Cuna
P b P Bu6mmorexa 1[OK
13 CONIPOTUBIICHUA NP ABMKEHAU TEJA B
https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WM Ta3e
[TocTymarensHOE 1 BpamaTeIbHOE JBUKECHUE
14 a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bubnuoreka [JOK
[nevo cumbl. YciioBusi paBHOBECHS TBEPIOTO https://m.edsoo.ru/ffO0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOYEK. IMITylbC CuiIbl. 3aK0OH bubnuoreka [JOK
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHUE
PaGota u mourHOCTh cuibl. Kunetnueckas
o bubmuoreka [JOK
16 sHeprusi MmaTepuanbHOi Touku. Teopema 00
. https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEpruu
[lorenunanesHas sHeprus. [loTeHunanpHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnunoreka [JOK

https://m.edsoo.ru/ffOc461a




18

IToTeHnManpHbIE U HEIOTEHIUAIIBHBIE CUIIBI.
CBs13b pabOTHI HEMIOTEHIIUAIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas pabota «lccrienoBanue cBsI3u
paboTHI CHJIBI C U3BMEHEHUEM MEXaHUYECKOM
DHEPTUU Tella Ha IpUMeEPE pacTsHKEHUS
PE3UHOBOTO XI'yTa»

20

KonTponsHas pabora no teme «KnnemaTuka.
JluHaMuKa. 3aKOHBI COXPAaHEHUS B
MEXaHUKE»

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Juddysus

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

24

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. llkana remneparyp Llenscus

25

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEN KUHETUYECKON DHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




27

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

JlaboparopHnas padota «lccnenoBanue

28 3aBUCHUMOCTHU MEX]ly TapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOI0 Ta3ay
29 N3onponeccel B HACATBHOM ra3e U UX bubnuorexa [JOK
rpadu4ecKoe mpecTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHEeprus TepMOINHAMAYECKOU
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuoreka [JOK
KonunuectBo Temnots! u padoTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO raza
bu6moreka [IOK
31 Buael Tenonepenaun
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEMIOEMKOCTh BELIECTBA.
bu6mmoreka [IOK
32 KonndecTBo TEMIOTHI MpH TEIIIONEpEIaye.
. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
13 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ffOcSefc
34 Heo6patumocTh MpoIieccoB B MPHUPOJIE. bubmuoreka [JOK
BTopoii 3ak0oH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII1/ TermoBoit bubnuoreka [JOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1J]
37 DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT €TUKH
18 Ob6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas paboTta o Teme
bu6nunoreka [JOK
39 «MonexynspHas ¢puzuka. OCHOBBI

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50




40 [TapooGpazoBaHue U KOHICHCAIHS. bubmuoreka [IOK
Hcnapenue n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [{OK
BO3ayxa. HacelleHHbI# nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
4 amop(dHbIe Tera. AHU30TPOIUS CBOVCTB bubnuoreka [JOK
KpucTauioB. JKuIKue KpUCTauIbl. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepuabl
43 [lnaBnenue u KpucTamM3anus. Y aenbHas bubmmoreka [{OK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
4 YpaBieHiie TEIOEOro Ganarica https:/m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsil. bubmuorexa [JOK
JIBa BH1a AJIEKTPUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUIIEKTPUKHU U
46 nfnynpOBonHHKH. 33K§H COXpaHECHUS bubmorexa OK
https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOT 0 3apsiaa
47 B3aumopneuncrsue 3apsnoB. 3akoH Kynona. bubmuoreka [JOK
ToyeyHbIN TEKTPUUECKUU 3apsij] https://m.edsoo.ru/ffOc6ced
Hanpsisk€HHOCTB eKTpUYECKOro MOJIs.
48 [IpuHUUI Cyneprno3uIu JIEKTPUIECKUX bubmmorexa [OK
. .. https://m.edsoo.ru/ff0c6df2
noseu. JIMHuK HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTHuecKoro moJsl. bubnunoreka [JOK
Ilotennuan. Pa3HOCTE IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKH U AUDIIEKTPUKH B Bu6miorexa LOK
50 3IEKTPOCTATUUECKOM IIOJIE.

[[I/IBJ'IGKTpI/ILIeCKaH MMPpOHULIAEMOCTb

https://m.edsoo.ru/ff0c7018




51

OnexrpoeéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIeHIe AIEKTPOnpruOopoB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenne. ConpotuBienue. 3akoH
Oma 114 y4acTka 1enu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHnas pabdora «3y4yeHue
CMEIIAaHHOTO COSIMHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMBbIKaHUC.

JlaboparopHnas padota «3mepenne I/(C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb




DneKTpuuecKuu TOK B Bakyyme. CBOUCTBa

60 1
AIEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
. bubnuorexa [JOK
61 IpUMecHast MpoBoauMocTh. CBoKCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
niepexoja. [loynmpoBosHUKOBBIE TPHUOOPHI
DNEeKTPUYECKUH TOK B PaCTBOpaxX U
2 paciuiaBax 3JeKTPOJIMTOB. | bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTPOIn3
DIIEKTPUYECKUU TOK B ra3ax.
. . bubmuorexa [JOK
63 CamMOCTOSITENTbHBIM U HECAMOCTOSATEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuyYecKre MpruOOPHl U YCTPOMCTBA U UX
P PUDOPRL I YEIP Bu6morexa 1[OK
64 NpakTuyeckoe npumenenue. [lpasuna 1
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bu6mmoreka [IOK
65 O6006marmui ypok «IeKTpoIuHaMUKa 1
HHATOTHIH YPOK (NCKTPOMHHAMHILEY https://m.edsoo.ru/ff0c88be
KounTponbnas paborta no teme
66 «Qnekrpocratuka. [locTossHHBIN | bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
67 PesepBuriit ypok. KontponbHas pabota no | bubnunorexa [JOK
Teme "DIeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuii ypox 1o | bubnunoreka [JOK
temaM 10 xiacca https://m.edsoo.ru/ff0c8t6c
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




11 KVIACC

N Kosau4vecTBO yacoB DJIeKTPOHHBbIE
°
nugposbie
n/ Tema ypoka Beer | KoHTpOJIBH IpakTuyeck
o0pa3oBaTte/ibHbIE
n 0 ble padoThI He padboTsbl
pecypchl
ITocTosiHHBIE
MAarHUTBI U UX
B3aMMO/ICHCTBHE.
MaruauTHOE TI0JTE. bu6moreka [IOK
1 Bexkrop 1 https://m.edsoo.ru/ffOc
MarHUTHOM 9778
WHAYKIUU. JInHIM
MarHUTHOM
WHTYKITHHA
MarunuTtHoe 1oJie
MIPOBO/THHUKA C
TOKOM. OTIBIT bu6mmoreka [IOK
2 Opcrena. 1 https://m.edsoo.ru/ff0c
Bzaumoneticteue 98fe
MIPOBOTHUKOB C
TOKOM
JlabGopaTopHas
pabota
bu6mmoreka [IOK
«3yuenue
3 1 1 https://m.edsoo.ru/ffOc
MAarHUTHOTO TIOJISI
98fe
KaTYIIKHU C
TOKOM)
JeiicTBue
MAarHUTHOTO TIOJISI
Ha MMPOBOJTHHK C
tokoMm. Cuiia
Awmnepa.
bubmuoreka [JOK
JlaGopaTopHas
4 GoTa 1 1 https://m.edsoo.ru/ffOc
p 9ac0
«HccnenoBanue
JIEUCTBUSA
MOCTOSITHHOTO
MarHuTa Ha paMKy
C TOKOM»
JleticTBue bubmuoreka [JOK
5 MAarHUTHOTO TOJISt 1 https://m.edsoo.ru/ffOc
Ha ABUXKYLIYIOCS 9df4




3apSHKEHHYIO
yactuny. Cuna
Jlopenna. Pabora
cuiel JlopeHna

DneKTpoMarHuTHa
ST MHTYKIIHSL.
[Totok BekTOpa
MarHuTHOM
unaykuuu. 9/1C
WHIYKIHUU. 3aKOH
AIIEKTPOMArHUTHO
W MHAYKIIUU
®dapanes

JlaGoparopHas
pabota
«HccaenoBanue
SIBIICHUS
3JIEKTPOMAarHUTHO
W WHJTyKIIUW»

bu6moreka [IOK
https://m.edsoo.ru/ffOc
als50

NHAYKTUBHOCT.
SIBmenue
CaMOUWHTYKITHH.
2J1C
CaMOUWHTYKIIHH.
DHeprus
MAarHHUTHOTO ITOJIS
KaTYIIKHA C TOKOM.
DIEeKTPOMarHuTHO
€ IoJie

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
a600

Texnuueckue
YCTPOMCTBA U UX
[IPUMEHEHHE:
MIOCTOSIHHBIE
MarHuThl,
3JIEKTPOMArHUTHI,
AJIEKTPOABUTATENb
, YCKOPUTENH
2JIEMEHTapHBIX
YacTHIL,
MHIYKIIHOHHAs
neyb




10

Oo6o06maromuit
ypok «MarautHoe
ToJIE.
DneKTpoMarHuTHa
ST MH Ty KITHS

bubnuoreka [IOK
https://m.edsoo.ru/ffOc
ab&2

11

KontponsHas
paboTta 1o Teme
«MarnutHoe
oJe.
DneKTpoMarHuTHa
ST MH Ty KITHSD)

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc
ads58

12

CBoOoaHbIE
MEXaHUYECKUE
KoJieOaHusI.
l'apmonunueckue
KoJieOaHusI.
YpaBHeHue
TapMOHUYECKHX
KoJIeOaHUH.
[IpeBpamienue
SHEepPruu

bu6moreka [IOK
https://m.edsoo.ru/ffOc
af06

13

JlabGopaTopHas
pabota
«HccaenoBanue
3aBUCHUMOCTHU
MepHoJia MaJbIX
KoJieOaHu# Tpy3a
Ha HUTH OT JJIMHBI
HUTHU U MaCChI

rpy3a»

14

KonebarenpHbIH
KOHTYP.
CBoOoHbIE
AIEKTPOMAarHUTHBI
€ KoieOaHus B
HIeaIbHOM
KoebaTeIbHOM
KOHTYpE.
AHaJIOTHS MEXY
MeXaHNYECKUMH U
AIIEKTPOMATrHUTHBI
MH KOJIEOAHUSIMH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
b820




15

dopmyna
Tomcona. 3akoH
COXpaHCHUS
SHEpPruu B
HJICaIbHOM
K0J1e0aTeIbHOM
KOHTYype

bubnuoreka [IOK
https://m.edsoo.ru/ffOc
b9c4

16

[IpencraBnenue o
3aTyXaronmx
KOJICOaHHSIX.
Brinyxennsie
MEXaHUUECKHE
KOJIeOaHus.
Pe3onanc.
BriHyX1eHHBIE

OJICKTPOMAarHuTHBI

€ KoJieOauus

bubmmoreka [{OK
https://m.edsoo.ru/ffOc
bb86

17

[IepeMeHHBIN TOK.
CunycongaibHbIN

MEPEMEHHBIN TOK.
MommHOCTh
MIEPEMEHHOTO
TOKA.
AMIUTUTYIHOE U
JIEUCTBYIONIEE
3HAYEHHUE CHUIIBI
TOKAa U
HaIpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
bd34

18

Tpancdopmatop.
[IpousBoacTso,
nepenava u
norpebaeHue
3JIEKTPUUECKOHN
SHEPruu

19

YerpoiicTBo u
MPaKTUYECKOE
MIPUMEHEHHE
ANEKTPUUECKOTO
3BOHKA,
reHeparopa
MEPEMEHHOT0
TOKa, TUHUHU
3NeKTpornepeaad

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
c324




20

OKOJIOTUYECKHUE
PUCKH TIpH
MIPOU3BO/ICTBE
AJEKTPOIHEPTUHU.
Kynbrypa
HCIIOJIb30BAHUS
AJIEKTPOIHEPTHH B
MOBCETHEBHON
KU3HU

21

Mexanudeckue
BOJIHBI, YCIIOBUS
pacnpocTpaHeHusl.
[Iepuon.
CxopocTb
pacnpocTpaHeHus
U JUTMHA BOJIHBI.
[Tontepeunsie
MIPOJIOJIbHBIE
BOJIHBI

bubmmoreka [{OK
https://m.edsoo.ru/ffOc
cas4

22

3ByK. CKOpOCTh
3ByKa. ['pOMKOCTh
3ByKa. BeicoTa
toHa. TemOp

3ByKa

bu6moreka [IOK
https://m.edsoo.ru/ffOc
ccOc

23

DJIEKTPOMarHuTH
bl€ BOJIHBI, UX
CBOMCTBA U
ckopocTb. IlIkana
AJIEKTPOMArHUTHBI
X BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
cfe0

24

ITpuHIMITEL
paarocCBsI3U U
TEJCBUJICHHUS.
PazButue cpencts
CBSI3H.
Pagnonoxkamus

25

KoHnTtponpHas
pabota
«Konebanus n
BOJIHBD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
c6f8

26

IIpssmMonmHenHOE
pacIpoCTpaHeHHe
CBETA B

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
d350




OJHOPOJHOM
cpene. Toueunbliid
HCTOYHUK CBETA.
JIyu cBera

27

OTtpaxxeHue cBera.
3aKoHBI
OTpaKEHHsI CBETA.
ITocTpoenue
M300paXeHUH B
TUTOCKOM 3€pKaJie

bu6mmoreka [{OK
https://m.edsoo.ru/ffOc
d4e0

28

[Ipenomiienne
ceera. [lonHoe
BHYTpEHHEE
OTpa)XeHHUE.
[IpenenbHbIA yron
MIOJIHOTO
BHYTPEHHETO
OTpaXeHUs

bubmmoreka [{OK
https://m.edsoo.ru/ffOc
d716

29

JlaGoparopHas
pabota
«3mepenue
roKasareJst
MIPEIOMIICHHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc
d67a

30

JIun3ebL
[Toctpoenue
n300pakeHU B
nun3e. opmyna
TOHKOM JIMH3BI.
YBenuuenue
JIUH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
ddle

31

JlaGopaTopHas
pabota
«HccnenoBanue
CBOICTB
M300paxKeHuii B
TUH3aX»

32

JHucnepcus cBera.
CHnoXHBIN cOCTaB
Oenoro ceera.
IiBer.
JlaGopatopHas
pabota




«Habmronenue

AUCTICPCUHU CBCTa»

WuTepdepenmus
ceta. Judpaxus bubnuorexa [JOK
33 CBeTa. https://m.edsoo.ru/ffOc
JudpakimoHHast ed22
peméTka
[TonepeunocTs
bu6mmoreka [{OK
CBETOBBIX BOJIH.
34 https://m.edsoo.ru/ffOcf
[Honspuzanus
02e
cBeTa
Onruueckue
puoOOpHl U
CTpOMCTBA U
YCIIOBHUS UX
0e301macHOTO
MIPUMEHCHHUS
['pannisl
MIPUMEHHUMOCTH
KJIACCUYECKOH
bu6mmoreka [IOK
MEXaHUKH.
36 https://m.edsoo.ru/ffOcf
[Toctynatsr
- 862
CIeIUATLHON
TEOPHUH
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTD
OJIHOBPEMEHHOCTH
bu6mmoreka [JOK
. 3aMmemieHue
37 https://m.edsoo.ru/ffOcf
BPEMEHH U
ad2
COKpaIieHue
JUTHHBI
OHeprus u
HUMITYJIbC
PENATUBUCTCKOU bubnuoreka LIOK
38 yacTuilbl. CBsI3b https://m.edsoo.ru/ffOcf
MAaccChl C SHEprUeH c68
Y UMITYJTBCOM.
DHeprust NOKos
KoHnTtponpHas
paboTta «OnTuka. bubnuorexa [IOK
39 OCHOBBI https://m.edsoo.ru/ffOcf
crnernuaabHOM 610

TEOpUN




OTHOCUTCIBHOCTHU

»

DOTOHBI.
®opmyna [lnanka.

bubnuoreka [IOK

40 https://m.edsoo.ru/ffOcf
DHeprus u e16
UMITYJIBC (POTOHA T
OTkpbITHE U
HCCIICIOBAaHUE bu6mmoreka [{OK
41 ¢dororddekra. https://m.edsoo.ru/ffOcf
OmnbiTe! A. T fc4
CroneroBa
3aKOHEBI
dboTorddexra.
YpaBHeHue
. . bubnuotexa [JOK
OWHIITEeWHA T
42 https://m.edsoo.ru/ff0d
dhoTorddexra.
015e
«KpacHas
T'PaHUIIA»
dhoTorddekra
JlaBieHue cperta.
Omertel I1. H. bubnuorexa [JOK
43 JlebOenena. https://m.edsoo.ru/ff0d
XuMudueckoe 04a6
JIIEUCTBYE CBETA
Texuudeckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMCHECHHE:
44 (hoTOdNIEMEHT,
(dhoTomaTumK,
COJIHEYHAas
Oarapes,
CBETOINOI
Pemienne 3agay mo
bubmuoreka [JOK
TeMe «JIEMEHTHI
45 CBAHTOROI https://m.edsoo.ru/ff0d
0302
OTITUKH
Mogens aTomMa
Tomcona. OnbITEI bu6mmoreka [JOK
46 Pesepdopna o https://m.edsoo.ru/ff0d
091a

PaCCCAHUIO Q-
YaCTHII.




[Lnanerapnas
MOJIEJIb aTOMa

47

ITocrynater bopa

bubmuoreka [IOK
https://m.edsoo.ru/ff0d
Oafa

48

N3nyuenue u
MOTJIOIIECHHE
¢$boToHOB TIpH
nepexoie aToMa ¢
OJTHOTO YPOBHS
SHEPrUM Ha
npyroi. Buast
CIIEKTPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
Oafa

49

Bonmossre
CBOHWCTBA YaCTHIL.
Bonusr ge
bpowmns.
Kopmyckynsapro-
BOJIHOBOH
JyaJn3M.
CrionTanHoe u
BBIHYXJIEHHOE
U3JIy4YEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0d
Oca8

50

OTKkpbITHE

PaanOaKTUBHOCTH.

OnbIThI
Pezepdopna o
OTIpeIeNICHUIO
cocTaBa
PaanoaKTUBHOTO
W3ITy4eHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
0fd2

51

CporictBa anbda-,
Oera-, raMMa-
U3ITy4eHUs.
Bausinue
PaaMoOaKTUBHOCTH
Ha JKUBEIC
OpraHu3Mbl

52

OtkpsiTHE
IIPOTOHA U
HEUTpOHA.
W3oTonsl. Anbda-
pacnan.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d
1162




DNEKTPOHHBIW U
MIO3UTPOHHBIN
Oera-pacmaj.
l'amma-uzinyuenue

53

DHeprus CBs3u
HYKJIOHOB B SIIIpE.
Snepusie
peakuuu.
SAnepapin
peakrop.
[IpoGnemsl,
MEPCTIEKTUBBI,
JKOJIOTHYECKHE
ACIEKTHI SIAEPHOU
SHEPreTHKU

bu6mmoreka [{OK

https://m.edsoo.ru/ff0d

1356

54

DneMeHTapHbIe
YaCTHIIBI.
OTtkppiTHE
MO3UTPOHA.
MeTtoanl
HaOJIIOAEHUS U
peructparumn
3JIEMEHTapPHBIX
yactull. Kpyraeri
CTOJ
«DyH1aMEeHTaJIbH
ble
B3aUMO/ICUCTBUSI.
Emunucrtso
buzmIecKon’
KapTHUHBI MUPa»

bu6moreka [IOK

https://m.edsoo.ru/ff0d

0e38

55

Bun 3Be3nHoro
Heba. Co3Be3aus,
SIPKUE 3BE3/IBI,
IUIAHETHI, HX
BUJIMMOE
JIBIDKCHHE.
ConHeuHas
cucTeMa

56

Comnnue.
CoaHeuHas
AKTHUBHOCTb.
Hctounuk




sHepruu CoiiHla
U 3BE3]1

57

3BE3 B, HX
OCHOBHBIC
XapaKTePUCTHKH.
3BE3bI INIABHOH
IIOCJICI0BATEIILHO
ctu. BHyTpeHHee
CTPOCHUE 3BE3 .
CoBpeMeHHbIe
MIPEJICTABIICHHUS O
MIPOUCXOXKICHUH U
9BOJIIOLAH
CoJHIa u 3BE€31

58

Mneunsin [1yTs
— Hama
T'amaxTuka.
Ilonoxenue u
JBYKEHUE
CouHiia B
T'amakTuke.
TlamakTuku.
Yepubie apIphl B
A/Ipax TATAKTUK

59

Bcenennas.
Paz0eranune
rajaktuk. Teopus
Boubsmoro
B3phIBa.
PemukToBoe
W3IIy4YeHHE.
MertaranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMHUHU

61

KoHnTtponpHas
pabota
«DNEeMEHTBI
aCTPOHOMHHU U
acTpoUZUKI»

62

Oo6o06maromuit
ypok. Ponb
¢bu3uku u




aCTPOHOMUH B
9KOHOMHYECKOM,
TEXHOJIOTHYCCKOM,
COIIMAIBHOM U
THYECKOU cepax
JEATeIIbHOCTH
YyeJioBeKa

63

Oo6o06maromuit
ypok. Posnb n
MecTO (PU3MKHU U
aCTPOHOMHUH B
COBPEMEHHOU
Hay4HOU KapTHHE
Mupa

64

O6o0matromuii
ypok. Poiib
dbuzmdyeckoin
TEOPHH B
(dhopMupoBaHUU
MpEJICTaBICHUN O
dbuzmdeckoin
KapTUHE MHUpa

65

O6006maromuit
ypok. Mecto
dbuzndeckoi
KapTHUHBI MUDA B
obmmeM psgy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MIPEJICTaBICHUI O
pUpoie

66

PesepBHbIii ypok.
MarsuTHoOE noJje.
DJIEKTpOMarHuTHa

ST UHTyKITHSI

67

PesepBHBIN YPOK.
Ontuka. OCHOBEI
crnernuaibHOM
TEOpUHU
OTHOCHUTEJIBbHOCTH




68

Pesepnbslii ypok.

KBanToBas
¢du3uka.
ONEMEHTHI
aCTPOHOMUU U
acTpopHU3UKU

bubnuoreka [IOK
https://m.edsoo.ru/ff0d
1784

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68
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