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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusiXx Poccuiickon denepanun, pean3yIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (QopMUpOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTHUHBI Mupa oOydaromuxcs 11—-12 kiiaccoB npu 00yuyeHuun
ux Qu3rke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO - JESTEIbHOCTHOIO MOIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpeIMETHBIM pe3yjbTaTaM OOyUeHHMs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3MKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Heill onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JMYHOCTHBIE, MeETaIlpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

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

TOM YHCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «duszuka» mo rogam o0ydeHusI.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hHU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHCH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmonb3oBaHWE W AKTUBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B c(hepe SHEepreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCa,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydyenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4aromuxcsi, B (POpMHpOBaHHE YMEHUN MNPUMEHATh HAYYHBIH METOJ
MO3HAHUS [P BBINOJHEHUU UM YYE€OHBIX UCCIEA0BAHMM.

B ocHoBY Kypca ¢pu3uKu 11 YpOBHS CpeHEro o011ero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET 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 CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. BEE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
($u3HKYU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
1 HKOJIOTHYECKUMU ITpodIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS JJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CtepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEJHEro OOIIero
oOpa3oBaHus SBISOTCA (U3HUeckrue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIS ONMCAHUS €CTeCTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3MKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronuxcs.
Jl;1s1 6a30BOT0O YPOBHSI Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOrpPaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IMPAKTHUECKHUX padoT.
Boigenenne B yka3zaHHOM TiepeyHe Jab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEIbHOIO Tpolecca
UCXO/sl U3 OCOOCHHOCTEW IJIaHMPOBaHHUS U OCHaIleHHus kaOunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYarOUIMMUCA YMEHHMSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OITBITOB 10 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yensieTcs pelieHnIo pacu€éTHBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszfesia Kypca, TaK M HWHTErpUpPYS 3HAHUSA W3
pa3HbIX pasnesoB. i KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BblOOpa (U3NYECKOW MOJENnu sl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO Xapakrepa.



B cootBerctBu ¢ TpedoBanusmu @PI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa NpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme II0
($u3HKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe o0opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTM U  O00OECIEeUMBAaEeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaLMM Jis
UCCIICIOBAaHUS  HU3Y4YaeMbIX SIBIEHHMH M  IPOLECCOB, OMIHUPUYECKUX U
(yH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTHdecKue KOMIUICKTHI
nabopaTopHOro 000pYyIOBaHUSA JOJKHBI OBITh TMOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHUS OOYYaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE MX HHTEJUIEKTYallbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3YJIbTaTa U3YUCHUS OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHue yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(Gu3nYecKnX 3HaHUN U HAYUHBIX JIOKA3aTENIbCTB;

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

JlocTikeHne 3THX Leneld oOecreynBaeTcs pelieHHeM CIIeIyIoIUX 3a7ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHUKY, MOJIEKYJSIpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(YU3HKY;

e (¢dopMHpOBaHHWE YMEHUN MPUMEHITh TEOPETHYECKHE 3HAHUSA IS
OoOBbsicCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PELICHHUI B MMOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nuecko MoOJENblo, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
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 OBJAJICHHE METOJAMHU CAMOCTOSITENILHOTO IJAHUPOBAHMS U MPOBEACHHUS
($u3MUecKUX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTaluu HH(OpManuu,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro 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
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBaHHBIM, YYMUTENb JellaeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAadOT U OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
11 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®uszuka — Hayka o mpupone. HayuHeie MeTOIBI ITO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU JAECATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnHanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKCHMUSI.
Cucrtema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsSisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
CioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBHKeHne MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHHE.

TexHU4YecKkne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHECHUE: CIHIOMETD,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBYDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenwue Ten B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnrogenue nBwkeHusl Tena, OPOIIEHHOTO TOJA YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
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, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HploTOHA [1711 MaTepraibHbIX TOUYEK.

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. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[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 yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTepHUAbHBIX TOYEK.
NMnynbsC cuiabl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEprus yIpyro
nedopMUpoBaHHON NIPYKUHBL. [loTeHIIMAaNbHAS YHEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yueHne abCOIIOTHO HEYNPYroro ynaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanue cBsizM pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyasipHasi pU3MKa U1 TEPMOANHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUS YacCTHUI BeniecTBa. MOJEIH CTPOCHUSI Ta30B, >XKUJIKOCTEH H
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesiei. Macca u
pa3mepsl Mojiekyi. KonmnuectBo BemectBa. [loctosHHass ABorapo.

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



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJICKYJISIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH JlanbTroHa. M3omponeccsl B UICAIBHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

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

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

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

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
JHEprus  OOHOATOMHOIO  MAECAJbHOrO  Tra3a. Buael  Temionepenauw:
TEIUIONPOBOHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLeccoB B MPUPO/IE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nercTBus TerioBor MamwuHbL. [ukn KapHo m ero xosduIMEHT MOJIE3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Teia MpPU COBEPLIEHUU pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 0 a1MabaTHOMY PaCIIMPEHHIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOITIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbIW map. YaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. Kunkue kpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBineHune u
KpUCTaJuIM3alus. Y jenbHas TerioTa niaasineHus. Cyonumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XKEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Pazjnen 4. DiieKTpoAHHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AJIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hanpsk€HHOCTh — 3nekTpuueckoro mojs.  [Ipuniun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKH W AWAIAEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnekrpuyeckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE COMPOTUBIEHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruueckoil 1enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMrnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IpUMECHAas MIPOBOAUMOCTD
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3S.



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.

12 KJJACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTtosiHHbIE MarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMM MarHUTHBIX TOJIEH.
JlvaMyM MarHuTHOM WHAYKIUH. KapTMHAa JWMHUMA MArHUTHOM WHIYKIIMW I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHoe T0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUA
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzanmoeicTBue NpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenna.

SlBneHne 3JIEKTPOMAarHUTHOM HWHAYKOUU. [IOoTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIAA CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKUHUH B
MIPOBOJHHUKE, IBHKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.



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.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIEH CHUJIbI UHAYKLIUU 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.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoyeOaHMUs.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruintyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUH MAasiTHUK. Y PaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromUX KojieOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoJnebanus. Pezonanc. BeIHYK/I€HHbBIE 31IEKTPOMArHUTHBIE KOJIEOAHUS.

Ilepemennbiii  TOK. CuUHYcOHUIANbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NMOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS 3JIEKTPOIHEPIUU B TIOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA HIIH
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

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

Pe3onanc mnpu mocnenoBaTeIbHOM COCAWMHEHUU PE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

UccnenoBanue nepeMeHHOTO TOKA B IIEMH U3 MOCIIEI0BATEIEHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

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 TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HCTOYHHUK CBETA.

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

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI Yros MOJTHOTO
BHYTPEHHET0 OTPaKEHUS.

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

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaroux JuH3aX. @opMysia TOHKOU JIMH3BI. Y BEJIUYCHHUE, JaBAEMOE JIMH30M.

[Tpenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

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

[Tonsspuzanms ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

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

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB U300paKeHU B JTMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyueHue cnexTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGnronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs! CTEKIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTyiaTsl crienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKON YACTHIIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUILbI. 3Heprm{
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBsa3u sHEpruu (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI

doToaddexra. YpapHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuiia
dboTorddexra.

HaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoMCTBA W MPAKTUYECKOE TIpUMEHEHHe: (POTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TEepexojie aroMa C OJHOTO YPOBHS JSHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. 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.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUH. [IpuKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3BéznmHoro Heba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKECHHE.

CoJsHEUHAas cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKH. JlMarpamMma «CHEKTpaJbHBIA KJacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpOoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna 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. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOTO MOTYMIAPUS 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 YeJIOBeKa, POJib U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHUpPA, POJib (PU3NUECKON TEOPUH B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B 00OIIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumnores3a, (pusmyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKUMHU HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



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,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YPOBHE CpEIHEro OoOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh TOCTUIKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3YIbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTIBITa W OTBITA JEATEIHOCTH B MPOIIECCE pealiu3allii OCHOBHBIX HAMpPaBICHUMN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKAAHCKOM MO3UIIMN 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACH HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENLHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTONYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepam npodecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHN HAa TPOTSHKEHUU BCEH JKU3HU;

6) PK0JIOrM4eCKOro BOCIMTAHMS

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JECUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEI0BEUYECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJOTMYECKOW HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) IEeHHOCTH HAYYHOI'O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpoIiecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEIbHO  (OpMYNIMpOBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENN ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM  TPOTHUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SABICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEITbHOCTH;
KOOPJMHUPOBATH U BBIMIOJHATH Pa00Ty B YCIOBUSX PEaIbHOTO, BUPTYaTbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICUCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBare/ibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMU M METOJIaMH
bu3nUecKol HaAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JITIS TOKA3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICSITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTeH;

BBIJIBUraTh HOBbIE UJIEH, peJiaraTb OPUrMHAJIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU IOJyYEHUS MHPOpMALMKU (PU3MUECKOIO COJAEpKAaHUS M3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJIM3,
CUCTEMAaTU3alMI0 M HUHTEPIpETalni0o MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYCCKUX HOPM, HOpM HH(OpPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMuHbIX (opmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIESITEIILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIMKTHBIX CUTyalldd M CMSTr4aTh
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 METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOU 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;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKM W aCTPOHOMHH, BBISABISATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
CcOOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOIO MPEeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUIT;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIMA B 00IacTH
(bu3HUKHU, TOCTOSTHHO TMOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU IS OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pELICHUS;



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

MPUHUMATh MOTHBBI M apryMEHTBl APYTHX TMPH aHAIW3E 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 10CTHKEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTCIIJIEKT, TIPEIIOIar afoIuA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABICHUS Pa3BUTHUS COOCTBEHHOW AMOITMOHAILHON Cepsl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MECHCHHSIM U MPOSIBISATH THOKOCTD, OBITh OTKPBITBIM 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
IpYTuX, YYUTBIBaTh €ro NpPH OCYIIECTBICHUU OOUIEHUS, CIIOCOOHOCTh 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 11 kiacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUPa, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUHBIN
AIEKTPUUYECKUI 3aps]l IPU pEUICHUU (PU3HUECKUX 3a]1ay;

pacrio3HaBaTh (Qpu3HUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIleCTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJEHUCTBHE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
WCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXXHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECcCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATA, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI MCMOJB3yEMBIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BETUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CpeAHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHMYMH, UX
0o0O3HaueHUsI W CAWHMIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIOLINE JaHHYIO
(GU3MUECKYI0 BEJIMUYUHY C IPYTUMHU BETUYNHAM;

ONUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYEeCKUe BEIUYMHBI: AJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHECHUS MEXaHWUYECKOM DSHEPIrHHM, 3aKOH COXPAaHEHUsS HMITYJbCa,
MPUHIHUII CYNEPIO3UIUN CHJI, MPUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pasnuyarh CJIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTH4YECKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) TPUMEHUMOCTH;



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

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3HYECKUX 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 U KOCBEHHBIC U3MEPCHUS (U3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECKUE BEITMYUHBI M (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpOi Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzuvecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
y4eOHON ¥ HAYYHO-TIONMYJSAPHON WH(POPMAIMK, TOJMYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

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

MCITIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOM KU3HU TSI
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TPHOOpaMH M TEXHUUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 370POBBS M COOIIOECHUS HOPM IKOJIOTHIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpEe;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX pOJIEH,
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 koniy o6yuenus B 12 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX PoJib U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIIBHOCTH JIOAEH, LEIOCTHOCTh U E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTeH:
TOUCYHBIN AMEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHBIM HCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOIO SiApa MpH PEHIeHUH (PU3UYECKUX
3a/1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (MIPOLECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIHS, JEHCTBUE MArHUTHOTO TOJIA Ha
POBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS H
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuus, AudpakuyMs U MOJSpU3alUsi  CBETa, JUCIEPCUS CBETAa,
doToanekTpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE NaBlieHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
PaauO0aKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIE SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIHMST MarHUTHOro mojsi, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTYIIKW, SHEPrusi AJIEKTPUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepuoJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3aps]l U cuja TOKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (OKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HU3HUECKUI
CMBICIT HCIIOJNB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

OMKUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
du3nYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acTOTa CBETA, PHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIep, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DUUUYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHAJTM3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBl M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapaIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHYKIWH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OifHITelHa nns goTtorddexra,
3aKOH COXPAaHEHMSI PHEPrUH, 3aKOH COXPAHEHUS] HMIYJbCa, 3aKOH COXpPaHECHHS
ANEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs] MacCOBOIO 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAKECHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

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

BBIMIOJHATh OJKCHEPUMEHTHI 1O MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUI: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacy€THble 3aJaydl C SBHO 3aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKHE 3aKOHBI W MPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUUYUHBI U (POPMYIIBI,
HEOOXOUMbIE NJid €€ pEIICeHHs, MPOBOAUTh PAacu€Thl M OLEHHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BEITUUUHBL;



pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAy4YHO-MOMYJSIPHOM HMHPOpPMalUK, MOJIYYEHHOW U3 Ppa3InyHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

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

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpyNIie C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh pPAa0OTy TpYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JEATECIIBHOCTh B HECTAHNAPTHBIX CUTYaAlLUsAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuremarika . https:/m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIANHAMUKA
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 BELLIECTBA. 5 bubnuoreka LIOK

®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 2neKTpudYecKuid TOK. TOku B 1 bubnuorexa [JOK
' pas3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




12 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' HHIYKIHASL https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41¢97c
29 MexaHn4ecKHe U 3JIEKTPOMArHuTHHIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41¢97c
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bubnuoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHTHl KBAHTOBOW ONTUKH 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 DneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHUE 4 Et?ifiifsgsigglslelﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Nen/m | Tema ypoka Konrtpoabubie | IlpakTunueckue op
Bcero u3yueHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunrie MeT(})[I);I)I HO?I,)H:)HI/ISI 1 1 Henens bubmmorexa LOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKaroIlero Mupa
Ponb u Mecto pusuku B 1 Henens
) (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AEATEIbHOCTHU JIIOICH
Mexannueckoe OBYKEHHUE. 2 Henens
3 OTHOCHTENBHOCTh MEXaHUYSCKOTO | bubmuorexa [JOK
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
4 PaBHOMEpHOE NpSAMOJIMHENHOE 1 2 nepenst bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE | 3 nenenst bubnuoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBoOoiHOE MazieHue. Y cKkopeHue | 3 Hepenst bubnunorexa [JOK
CBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE. 4 uenens
. bubmuoreka [JOK
7 JIBM>KEHHME MaTepUaabHOU TOYKHU I10 1
https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH




IIpuHLIHII OTHOCUTENBHOCTH

4 nenens

Kunernueckas OHEPrusia

bubmuoreka [JOK
8 lNanunes. UHepiuanpHble CUCTEMBI
. https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun 5 Henens
9 Cyneprno3uiuu cuil. Bropou 3akox bubmmorexa [TOK
yrep ’ p 5 https://m.edsoo.ru/ff0c3be8
Hprorona miga maTtepuanbHOU TOYKH
10 Tperun 3akoH HeroToHa st 5 nenens bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma 6 Henens
bubmmoreka [{OK
11 TskecTu. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec 6 Henens bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent 7 Henens
13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBWKCHUHU Tela B )KUAKOCTH UM https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHO€ 1 BpalaTesibHOE 7 Henens
14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
tena. MoMeHT cuibl. [lnedo cuisl. https://m.edsoo.ru/ffOc41a6
VYcnoBust paBHOBECHUS TBEPAOIO Tesla
Nmnynbc MmaTeprallbHOM TOUKH, 8 Henens
15 CUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnnoreka [JOK
WMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE
16 Paborta 1 MOIIITHOCTH CHJIBL. 8 nenens bu6mmoreka [JOK

https://m.edsoo.ru/ff0c4502




MaTepualibHOIW Touku. Teopema 00
M3MEHEHHUH KHHETHUECKOM OHCPIHUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3eMITH

10 Henensa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnManpHbIE U
HEeNnoTeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHHEM MEXaHUYEeCKOW
SHEPTUH CUCTEMBI T€J. 3aKOH
COXPAaHEHHUS MEXaHUYECKOU IHEPTUU

10 menensa

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnenoBanue CBsI3U pabOTHI CHITBI
C I3MEHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTsHKEHHUS PE3UHOBOTO JKI'yTa»

11 menensa

20

KonTtponbHas padoTa o teme
«Kunemaruka. /InHamMmuka. 3aKOHbI
COXpaHEHUsS B MEXaHUKE)

11 menensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKEHHS
MOJ'IGKy.]'ISIpHO—KHHCTH‘ICCKOﬁ
TCOPHHU. EpOYHOBCKOC JABHMKCHUC.

Audpdysus

12 Henensa

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIL BEIIECTBA.
Moenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEl

12 uenensa




23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

13 Hepens

24

TermoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.
[IIkasa remneparyp Llenscus

13 wenensa

25

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

14 nenens

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpelHEH KUHETUYECKON YHEPTUU
JIBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

14 wenensa

bubmmoreka [{OK
https://m.edsoo.ru/ffO0c511e

27

3akoH JlanmpToHA. ["a30BbIe 3aKOHBI

15 wenensa

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

15 menens

29

W3omnporieccel B uaeabHOM rase u
uX rpaduueckoe npeacTaBlieHne

16 nenens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsia sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonnuecTBo TemoTe u padora.
BuyTpeHHsis sHEeprus 0JHOaTOMHOTO
HACaAJIbHOTO ra3a

16 nenens

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

17 nenensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

32

VY nensHasg TEIIOEMKOCTD BENECTBA.
KonnuecTBo TemnoTsl npu

17 nenensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Terutonepenave. AanadbaTHbIA

rporecc

3 [TepBbIii 3aKOH TEPMOIMHAMUKY U 19 nenenst bubnunorexa LIOK
€ro IIpUMEHEHUE K U30IIpoIeccaM https://m.edsoo.ru/ff0cSefc
HeoOGpatumocTs mpormeccoB B 20 menenst

. bubnuorexa [JOK
34 npupone. Bropoit 3akoH
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI

35 [Mpuniun geiicteus u KITJ] 20 menens bubmmorexa [JOK
TETUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KIT/] 21 menens

37 DKOJIOTHYECKHE MTPOOIEMbI 21 Henens
TETJIOHEPTETUKU
O6006marmui ypok 22 Henens

P bu6mmoreka [IOK
38 «Monexymnsipaas ¢puzrka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOANHAMUKI»
KonTtponbHas padoTa o teme 22 Henens
39 «MounekynspHas ¢uszuka. OCHOBBI bubmmorexa [TOK
yp ' https://m.edsoo.ru/ff0c6as50
TEPMOAMHAMUKI»

40 [TapooOpa3zoBanre U KOHICHCAIIHSL. 23 nenenst bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOIIOTHAS M OTHOCUTEIbHAS 23 nenend

. bubnuoreka [JOK
41 BJI&YKHOCTh BO3/lyXa. HackllieHHbIN
https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucrammueckue u 24 nenens
amop(dHbIe Terna. AHU30TPOIHS
. bubnmuoreka [JOK
42 CBOMCTB KpHuCTaLIOB. JKunkue

KpuCTaJlJIbl. COBpeMeHHLIe
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBneHue u KpucTauIM3aLus.

24 Henensa

bubmuoreka [JOK

43 VY aenbHas TEII0TAa MJaBJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnmumarust
25 nenend bubnuoreka IHOK
44 VYpaBHeHue TEIIoBoro danaxnca 1
https://m.edsoo.ru/ff0c6820
OnekTpu3alys Tel. DIEKTPUIECKUU 25 nenend
P P bubmmoreka [{OK
45 3apsj. [IBa Buaa 3neKTpUUeCcKux
https://m.edsoo.ru/ff0c6bcc
3apssIoB
ITpoBOAHUKH, TUDIIEKTPUKHU U 26 Hemens
P P bubmmoreka [{OK
46 TTOJTYTTPOBOTHUKH. 3aKOH
https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUIECKOTO 3apsiaa
B3aumonencTue 3aps10B. 3aKOH 26 uenens
. . bubmuorexa [JOK
47 Kynona. ToueyHsId 371€KTpUUECKUN
https://m.edsoo.ru/ffOc6ced
3apsij
Hanpsik€HHOCTB eKTPUYECKOro 27 wenens
43 noJia. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AIEKTpUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSKEHHOCTH
PaboTa cui 31eKTpoCTaTH4IeCcKOro 27 nenens
bu6mmoreka [JOK
49 noid. [lorenmuan. PasHocts
https://m.edsoo.ru/ff0c6f00
MOTCHIINAIOB
IIpoBOAHMKYN U TUANIEKTPUKU B 28 Hemens
POBOI A P bubnuoreka [JOK
50 3JIEKTPOCTATUYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckas NpOHUIIAEMOCTh
) 28 nenens bubanoreka [IOK
51 OnexrpoeéMkocTs. Konnencarop a

https://m.edsoo.ru/ff0c7126




52

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHEprus
3apsHDKEHHOTO KOH/IEHCATOpa

29 Henena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

29 uenensa

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHe EeKTPOIpruOOpOB

31 gHenens

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa LEenn

31 "Henensa

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIAaHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cMEeIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

32 Henens

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

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

32 Henens

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka Toka u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

0.5

33 Hemens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0




DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD

33 menmens

59 COINPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh
DNEeKTpUUYECKUU TOK B BaKyyMe. 34 nepens

60 CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHUKH, UX COOCTBEHHAS 34 uwenens

61 U NIpUMECHAas MPOBOJAUMOCTb. bubnnorexa [JOK
CaoucTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIEKTPUYECKUH TOK B PACTBOpaxX U 35 Hepens

2 pacruiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax. 35 nenens

63 CaMOCTOSITENIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA Pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DIeKTpUYeCKue MpruOOpHl U 36 Hemens

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromuit ypok 36 uenenst bubnuorexa [IOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposneHas paboTa o teme 37 Hepens

66 «Qnekrpocratuka. [1ocTOAHHBIM bubnuoreka [IOK

3NEKTpUUECKUi TOK. Toku B
PAa3IMYHBIX Cpeaax»

https://m.edsoo.ru/ff0c8a8a




Pe3epBHeiit ypok. KonTposibHas

37 Henens

67 pabota 1o Teme 1 bubmoreia OK
" " https://m.edsoo.ru/ff0c8c56
DNeKTpoguHAMHUKA
68 PesepBHbIii ypok. O600IIat0NIIHi 1 38 Henenst bubnunorexa LIOK
ypok o TemMam 10 kimacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME




12 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE

Ne Mara uupposbie

Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yueHusi | odOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcsl

[TocTostHHBIE MAarHUTHI B X

B3auMo/jieiicTBe. MaraurHoe 1oJie. bubmmoreka [IOK

1 . 1 1 Hemenst
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHAYKIIHH
MarsuTHO€E 1oJIe TPOBOIHUKA C 1 Henens

) TokoM. OmbIT Dpcrena. 1 bubmuotexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM
JlaboparopHas padota «/3yuenue 2 menens

bu6mmoreka [IOK
3 MAarHUTHOTO TOJISl KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHMTHOTO TOJISI HA 2 menens
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnuorexa [JOK
«HccaenoBanue nefcTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBME€ MarHUTHOTO OJIA HA 3 Hepernst

5 JBUKYILYIOCS 3apsDKEHHYIO | bubnnoreka [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

6 DNEeKTpOMarHuTHask MHYKIIHS. | 3 Henenst

[ToTok BekTOpa MarHUTHOM




unaykuu. DJ1C uaayKkuun. 3akoH
ANEKTPOMArHUTHON UHYKITUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUNW

4 uenens

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. SJC
CaMOMHJTyKIIUU. DHEPIHst
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

4 uenens

bubmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

5 Hemens

10

O6o0maromuii ypok «MarHutTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITAS

5 Hemens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KounTponbHas pabota no teme
«MarsuTHoe moJe.
DNeKTPOMarHUTHAS UHIYKIIHS»

6 Henmens

bubnuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0060IHbIE MEXaHUUECKUE
kosnebanus. 'apmMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun

6 Hemens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06




13

JIaboparopHas paboTa
«HccaenoBannue 3aBUCUMOCTH
MepHoJIa MaJTBIX KOJICOaHM rpy3a Ha
HUTHU OT JJIMHBI HUTH U MACChI

rpy3a»

7 Heneist

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UAEATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIOorus
MEX]Ty MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

7 Henens

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA SHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

8 Hemens

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

8 Henmens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEeHHbIW TOK. MOIIHOCTh
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOIIEEe 3HAUEHHE CUIIBI TOKA
Y HAIPSDKEHUS

10 Hepens

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedbieHue
AIEKTPUUYECKON SHEPIUU

10 Henensa

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO

11 venensa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

20

DKOJIOTUYECKHE PUCKU ITPU
IIPOU3BOJICTBE JIIEKTPOIHEPIUU.
Kynberypa ucnosipzoBanus
3JIEKTPOSHEPTUHU B IOBCETHEBHOU
KUZHU

11 menens

21

MexaHu4ecKre BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacpocTpaHEeHUs U
JutiHa BOJIHBL. [lonepeunbie u
MIPO/I0TBHBIE BOJHBI

12 nenens

bubmmoreka [{OK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. [ poMKOCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

12 mepens

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

23

DNeKTpOMarHUTHbIE BOJHBI, UX
CBOMCTBA U cCKOpOCTh. [IIkama
ANIEKTPOMArHUTHBIX BOJIH

13 mepens

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

24

[IpuHIUIIBEI paTHOCBS3U U
TeneBuieHus. Pa3Butue cpencts
cBsa3u. Paguomokarust

13 mepens

25

KontponbHas padota «Konebanus u
BOJIHBI»

14 menens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsimosmHENHOE pacpocTpaHEHHE
CBETa B OJTHOPOJIHOM cpere.
ToueuHbIl HICTOYHUK cBeTaA. JIyd
CBETa

14 nenensa

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBera. 3aKOHbI

15 Henens

bubmuoreka [JOK
27 oTpaxkeHus csera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienue cera. [TonHoe 15 nenmenst
)% BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIW yroJi MOJHOIO https://m.edsoo.ru/ff0cd7t6
BHYTPEHHETO OTPAKCHUS
29 JlabopatopHnast pabora «3mepenune 16 Hepenst bubmmoreka [IOK
II0Ka3aTelis IPEeIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne nzobpaxeHuii B 16 nenens
30 nuH3e. PopMysia TOHKOHW JTMH3BI. bubmorexa OK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
JlaGopaTtopnast pabota 17 nenens
31 «HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus ceeta. CIIOKHBIH COCTaB 17 wenens
0 oenoro cBera. lIpet. JlTabopaTopnast
pabota «HabmroaeHue aucnepceun
CBETa»
13 Hurepdepennus cpeta. Judpakius 19 menmens bu6mmoreka [JOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorepeyHOCTh CBETOBBIX BOJIH. 19 nenens bubnnoreka [JOK
Ilonsipuzanus ceera https://m.edsoo.ru/ffO0cf02e
OnTuueckue MpudOpPHI U YCTPOICTBa 20 uemenst
35 Y yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS
36 I'panuLpl MPUMEHUMOCTH 20 Henerst bubnuoreka [IOK

KJIaCCUYECKOW MEXaHUKH.

https://m.edsoo.ru/ff0cf862




ITocTynaTel cienuanibHOU TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTH 21 menmenst
bubmmoreka [{OK
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE
https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKpAIICHUE JJTUHBI
DHEeprus u UMIYJIbC 21 nenens
18 PENATUBUCTCKOH YacTullbl. CBsI3b bubmmoreka [{OK
MAaCCHI C SJHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponpHas padota «OnrTuka. 22 Henens
. bubmuorexa [JOK
39 OcCHOBBI cieMaNbHON TEOPUHU
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEITLHOCTHY
40 dotonbl. Dopmyrna [Tnanka. 22 uenenst bubnunoreka [IOK
DHeprus u UMIyiasc poTtoHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHNE 23 Hemens Eut 1OK
nOIMoTEKA
41 otodddexra. OnbiThl A. T
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrdhdekra. YpaBHeHHE 23 Henmens
- (11 P P bu6mmoreka [JOK
42 OwunmrerHa s hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne ceera. OnbiTel I1. H. 24 Henens
. bubnuoreka [JOK
43 JleOeneBa. XUMHUYECKOE JIEWCTBUE
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoiicTBa u 24 nenens
m MPAaKTUYECKOE MPUMEHEHHE:

(dhoTOdMEMEHT, HOTOAATUHK,
coJTHeuHas OaTapesi, CBETOIHO




Pemrenne 3aga4 mo reMe «I1eMEHTHI

25 Henensa

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcona. OnbITbI 25 Hepens
bubmmoreka [{OK
46 Pesepdopna o paccesiauio o-
https://m.edsoo.ru/ff0d091a
yactul. [InanerapHas moaens atoma
47 [Toctrynatel bopa 26 nezens bubmorexa HOK
https://m.edsoo.ru/ff0dOafa
W3nyuenue u noruomienre (GoTOHOB 26 nenens
43 IIpU IIEPEXOJE aTOMA € OJTHOTO bubnuorexa [JOK
YPOBHSI SJHEPTUH Ha APYroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBorcTBa yacTHIl. BoaHEBI 27 Henens
49 ne bpowis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXK/ICHHOE HU3JIy4CHHE
OTKphITHE PAIMOAKTUBHOCTH. 27 nenenst
50 Omnerter Pe3epdopaa mo bubnuoreka [IOK
OINPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3ITYy4EHUS
Csowuctsa anbda-, 6era-, ramma- 28 menens
51 u3nydeHus. Biusaue
PaaoOaKTUBHOCTH HA KUBbIE
OpraHU3Mbl
OTkpbITHE IPOTOHA U HEUTPOHA. 28 menens
50 N3oTonsl. Anbda-pacnaf. bu6nuoreka [IOK
DJEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['amma-usiyueHue
53 OHeprus cBA3U HyKJIOHOB B sIIpe. 29 nenens bubnuoreka [IOK

S nepnHpie peakuuu. AnepHbin

https://m.edsoo.ru/ff0d1356




peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTUYECKHE ACIIEKTHI SIICPHON
DHEPreTUKHU

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3JE€MEHTapHbIX
yactull. Kpyrmisiii cron
«DyHIaAMEHTAIbHBIC
B3aMMOJACUCTBUS. EAMHCTBO
(hbM3UYECKOU KapTUHBI MUPa»

29 uenensa

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUM. Buj
3BE3mHOTO Heba. Co3Be3aus, pKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nekeHne. CoJIHEUHAsI cucTeMa

31 "Henensa

56

Counnie. CotHeuHast aKTUBHOCTD.
Uctounuk sueprun CoJiHIa U 3BE3]T

31 Henmens

57

3BE3b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJEe10BaTENbHOCTU. BHyTpeHHEee
ctpoenue 3B€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

32 Henens

58

Mineunbin [Iyre — Hama [Manakruxa.

ITonoxenne n npmxenue CoyHLA B
lNanaktuke. 'anaktuku. YepHsle
JBIPBI B AJIpax rajJakTHK

32 Hemens




59

Bcenennas. Paz0beranue rajakTuk.
Teopus boibmoro B3peIBa.
PennkroBoe nznydenue.
MeraranakTuka

33 menmens

60

Hepemennsie mpo6iembl
aCTPOHOMHH

33 menens

61

KonTtponsHas padota «1eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

34 genens

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHON B
ATUYECKOH chepax nesTeTbHOCTH
YeJIoBEKa

34 genens

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKH ¥ ACTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

35 menens

64

O6o06maromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMuUpOBaHHHU TIPEACTABICHUN O
(bu3nvecKkoit KapTHHE MUPA

35 Henens

65

O6o6maromuit ypok. Mecto
(bu3HYECKON KapTHHBI MHpa B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeICTaBJICHHUI O PUPOJIE

36 Hemens

66

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHass NHIAYKLNS

36 Hemens




PesepBubiit ypok. Ontuka. OCHOBBI

67 CHelUaIbHON TEOpUHr 1 37 Henens
OTHOCHUTEIILHOCTH
Pesepnbriii ypok. KBantoBas ¢usuka.
bubmmoreka [{OK
68 DNIeMEeHTHI aCTPOHOMUU U 1 38 Hemenst
https://m.edsoo.ru/ff0d1784
acTpopHu3uKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 10485556620218183357344113440560018432977890955
Bnageney byaaHb Muxawn IMUTpuesund

OedcTevTened C17.05.2024 no 17.05.2025



http://www.tcpdf.org

		2025-01-14T12:03:28+0500




