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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 06a30BOro ypoBHs Ha YpPOBHE CPEIHEr0o OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3ysibTaTam
OCBOCHHSI OCHOBHOM 00pa3zoBaTeNbHON MNporpaMmmbl, npenacraBieHHbix B OI'OC
COO, a Ttaxxke c y4€toMm (QenepanbHOl paboueil MporpaMMbl BOCHUTAHUS U
KOHIENIMK TpenojgaBanust yuyeoHoro mpenmera «Pusnka» B 00pa3oBaTeNIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peann3yoInX OCHOBHBIE
0o0pa3oBaTebHbIE MPOTPAMMBI.

ConepxaHue mporpaMmbl 1o (U3MKE HaAMpaBiIeHO Ha (QOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa ooyyatomuxcs 10—11 kimaccoB npu 00yueHun
X Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO MOIXO0A.
[Iporpamma no pusuke coorBeTcTByeT TpedoBanusM @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METAapeIMETHBIM PE3YJIbTaTaM OOyUEHHUs, a TAKKe
YUYHUTHIBAET HEOOXOJIMMOCTh pealu3alryd MEXKIPEIMETHBIX CBS3eM (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4e€OHBIMU MIpeAMETaMu. B Hell onpenensitorcs OCHOBHbBIE
LEIU M3y4YeHus: PU3UKU HA YPOBHE CpEeIHEro oOIero oopazoBaHus, MJIaHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3HKHU: TUYHOCTHBIE, METAIIPEAMETHBIE, IPEAMETHBIE
(1a 6azoBoM ypoBHe). [Iporpamma no ¢pu3nke BKIIOYALT:

* IUJTAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKH Ha 0a30BOM YpPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIbTATHI M0 rojIaM 00yUYEHUS;

- coJepkaHue yuyebHoro npeamera « Pu3nka» Mo rogam o0ydeHHs..

du3zrka Kak Hayka O HamOojee oOUMX 3aKOHaxX MPUPOJIbI, BBICTyMHas B
KauyecTBe Y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHCTEMY
3HaHUi 00 okpyxatomeM mupe. LIIkonbHbIA Kype PU3HKN — CHCTEMOOOPa3yIOIINiA
JUISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOJIBKY (DU3NYECKUE 3aKOHBI
JiexaT B OCHOBE TMPOIIECCOB M SIBICHUM, M3y4aeMbIX XUMHEH, OHOJOTHEH,
dbu3ndeckord reorpaduei W actpoHomuel. lcmomp3oBaHME W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ONpenensieT XapakTep U pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHMSI KOCMOCa,
NOJIyYEHHS] HOBBIX MaTE€pHaJIOB C 3aJaHHBIMH CBOWCTBAMHU W JApyrux. M3ydeHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ] B (POPMHUPOBAHUE €CTECTBEHHOHAYYHOU KapTHUHBI
Mupa oOydaromuxcsi, B (pOpMHUpPOBAHHME YMEHUU NPUMEHSITh HAYYHBIA METO/
MO3HAHUS MIPHU BBIMOJHEHUU UMHU YU4E€OHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca (hu3uKHY [Jis YpOBHS CpPETHETO OOIIEro 00pa3oBaHus MOJI0KEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEH Kypc SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBEeTCTBHUM C Heill MmaTepuan Kypca (puU3UKU
o0ObemMHEH BOKPYr (u3MuUeckux Teopuil. Bemymmm B Kypce sBIsSeTCS
(dopMupoBaHUE MPEICTaBICHUA O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus mpearnoyiaraeT MCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIMana (pU3NYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npurxnaonoti nanpasnrennocmu. Kypc ¢husuku npesamnonaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX NPUIIOKEHUN H3yUEHHBIX
TEOpUIl U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHHUS DSJIEMEHTOB
coJiep KaHus, MOCBALIEHHBIX YKOJIOTMYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBl C Pa3BUTHEM TEXHUKM U TEXHOJOTHM, a Takxke 0O0CYXIEHUs MNpodiemM
paloOHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MaCHOCTH.

CrepHEBbIMU 3JIEMEHTaMU Kypca (U3HKM Ha YpPOBHE CpPEIHEro OoOLIEro
o0pa3oBaHusl SABIAIOTCS (Pu3nyeckue Teopuu ((POopMHUPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOEHUS (HPU3UUECKON TEOPUH, POIH (PYyH/IaMEHTAIBHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O IPUPOE, TPAHULIAX IPUMEHUMOCTH
TEOPUM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CurcTeMHO-eSTeIbHOCTHBIN TOJX0J] B Kypce (PU3UKU peallu3yeTcsl Mpexie
BCEro 3a CYET OpraHM3alii SKCHEPUMEHTAIIbHOM NEATEeIbHOCTH O0YyYaroIIUXCs.
Ji1st 6a30BOro ypoBHs Kypca (PU3UKU — 3TO UCHOJIb30BAHUE CUCTEMbI (DPOHTAIILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B MPOrpaMMe
no Qu3nuke O0bEAMHEHBbI B OOLIMH CHUCOK YYEHWYECKUX MPAKTHYECKUX padoT.
Boigenenre B yKa3aHHOM [E€pEYHE JIA0OPATOPHBIX padOT, MPOBOJMMBIX IS
KOHTPOJISL U OLICHKH, OCYIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTeIbHOrO IMpolecca
UCXOJI1 U3 OCOOEHHOCTEW TUIAaHMPOBAHUSI M OCHaIleHWs KaOuHeTa ¢usuku. [Ipu
3TOM OOEeCHeuMBaeTCs OBJIAZICHHE OOYydYaloIMMUCA YMEHHUSIMU MPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs], MCCIIEJOBAHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYMH U
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bbonbiioe BHUMaHuE yiensieTcs peuieHUIo pacuETHBIX U KaUeCTBEHHbIX 3a/1a4.
IIpu 5TOM U1 pacYETHBIX 3a71a4 HIPUOPUTETOM SIBIIAIOTCS 3a4a4U C SBHO 3aJaHHOU
(¢u3znyecKkol MOZENbl0, TMO3BOJISIIOIIME MPUMEHSITh M3yYEHHbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesia Kypca, TaK M WMHTErpupysl 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a]1a4 NPUOPUTETOM SBIISFOTCS 3a/laHUs HA
OOBsICHEHHE MPOTEeKaHUsA (PU3MUECKUX SIBICHUNH M MPOILECCOB B OKpY’Karoleh
KU3HM, TpeOyromue  BbIOOpa  (u3myeckod  Momenu IS CHUTyalluu
IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusimu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecrniedyeHnI0 y4eOHOro mpoliecca 0a30BbI YpOBEHb Kypca (M3HKU HA ypOBHE
CpeIHero oOIIero oOpa30BaHUS MOKEH H3y4yaTbCsid B YCIOBHUAX MPEIMETHOTO
kaOuHeTa (U3UKH WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYyYyHOro 1MKiIa. B kaOuHere (U3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpYyJIOBaHUE [IJIsl BBIMIOJIHEHMSI YKa3aHHBIX B MpOTrpaMMe IO
bu3HKe yUEHUUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYI0BaHUE.

JleMOHCTpallMOHHOE  000pyJIoBaHHE (OPMUPYETCSI B  COOTBETCTBHH C
OPUHIIMIIOM MUHUMAIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (U3MKE KIIOYEBBIX JIEMOHCTpAaIMid AJis
UCCIICIOBAaHMsI  M3Y4YaeMbIX SIBICHHM W  MPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHH.

JlabopatopHoe o0OOpyIOBaHHE JJISI YYEHUUECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHAEC TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B pacuére
OTHOTO KOMILJIEKTa Ha JBYyX oOydarommxcsa. Temarnyeckue KOMIUIEKTHI
71a00paTOpHOTO 00OPYAOBaHUSA JOJDKHBI OBITh IMOCTPOEHBI HAa KOMIUJIEKCHOM
WCIOJIb30BaHUN AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU 1IEJIIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

- (¢opMHUpOBaHHE HWHTEpeca M CTPEMJICHHS OOYJaroIMXCS K HAYYHOMY
U3YyYEHUIO TNPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

*  pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUS U (POPMHUpPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOLTUM SIBJICHUSIM;

- (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHHMSI KaK pe3ysIbTaTa U3yueHUs: OCHOB
CTpOECHHS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKHU;

« (¢dopMHupOBaHME YMEHHUW OOBICHATH SBIECHUS C HCIOJIH30BAHUEM
du3nYecKuX 3HAHWI U HAYYHBIX JI0Ka3aTeIbCTB;

+ (opMUpOBaHME MPEACTAaBICHUN O ponu (UMUMKW AJi Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne 3TUX Ieneil 00ecreunBaeTcs pelieHneM CIeIyIoNnX 3a1ad B

npoiiecce u3ydeHus Kypca GU3UKU Ha YPOBHE CpeTHEro o0IIero o0pa3oBaHus:

« TmpuoOpeTeHue CUCTEMBI 3HaHUH 00 001X (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKJIIOYAas MEXaHUKy, MOJCKYISIpHYI0 (Qu3uKy,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPHU3UKH;

- (¢opMHUpOBaHME YMEHMHA NPUMEHATh TEOPETHUYECKHUE 3HAHUS U
OOBsCHEHHS] (PU3UYECKUX SIBIICHUA B TIPUPOJAE U IS TPHHITHS
MPAKTUYECKUX PELICHUM B MOBCEIHEBHOW KU3HU;



+ OCBOEHHE CMOCOOOB peUIeHHs pa3IUYHbIX 3a7a4 C SBHO 3a/laHHOM
¢usznyeckol MOJENbIO, 3aJay, MOAPA3yMEBAIOUINX CaMOCTOSTEIbHOE
co3anue (PU3NYECKO MO, aIeKBaTHON YCIOBHIM 33/1a4H;

+ TOHUMaHWE (U3MYECKUX OCHOB M MPUHIUIIOB JACUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

+ OBJAJCHHE METOJAMHU CaMOCTOSTEIBHOIO IUIAHWPOBAaHUS U MPOBEICHUS
(Gu3MUEeCKUX SKCIEPUMEHTOB, aHalu3a W MHTEpHpeTalnudd HUHbOopMaIuu,
oTnpeeneHus JOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

 CO3[IaHUE YCIIOBHMI JJI Pa3BUTHS YMEHUN MPOEKTHO-HCCIIEI0BATENBCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otTBoautca 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B He/elN0), B
11 knacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipepyaraempiii B mporpamMme 1o (U3MKe MepedeHb JTabopaTOpHBIX U
MPAaKTUYECKUX pPAaOOT SBISETCS PEKOMEHJOBAHHBIM, YUYWUTENIb JEJIaeT BHIOOP
poBelieHUusT J1abOpaToOpHBIX pabdOT M OMNBITOB C YYETOM HHIWBHUIYATbHBIX
0COOEHHOCTEHN 00yUYaroImMXCH.

COAEPKXAHUE OBYUYEHUS

10 KUIACC

Pa3nen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUSA

®u3uka — Hayka o nmpupone. HayuHble MeTOpI MO3HAHUS OKPYIKAFOLIETO
Mupa. Poib 3KCIieprMEHTa U TEOPHUH B MPOLIECCE TTO3HAHUS TPUPOJIBI.
DOKCnepUMEHT B (PUBHKE.

MopenvupoBanue (QpU3MYECKUX SIBJICHUN U TpolieccoB. HaydHbie THUMOTE3HI.
duznueckre 3aKOHbI U TEOpUU. [ paHUIIBI MPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons u mecto gusuku B GOpMHUPOBAHWK COBPEMEHHON HAay4YHOW KapTHHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOACH.

Jlemoncmpayuu

AHaJIOTOBBIE W LUQPPOBBIE UBMEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKHU.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHUe. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHIKECHHS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelHsiE CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MAaTE€pUAIbHOW TOYKH, WX IPOEKIMU Ha OCH CHUCTEMbI KOOPAMHAT.
CrioxeHune nepeMenieHnui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEIHOE ABIKeHne. | padhuku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U
MEPEMEILICHNS] MATEPUAJIbHOM TOUKU OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO MaICHU.

Kpusonunennoe npuxenue. J[BUKEHHE MATEPUAIIBHOW TOUKH IO OKPYKHOCTH
C IOCTOSIHHOM 110 MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEMHAsA CKOPOCTb.
Ilepuon u yactoTta obpaieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JIBUKEHHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mopenp cuctembl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTHUK
JBU>KCHUSL.

[IpeoOpazoBanue IBUKEHUIN C UCITIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Ttena, OpOLIEHHOTO MOJA YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Hanpasnenue ckopoctu Ipu ABUKEHUH 110 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopnwle pabomuwl

N3ydyeHnne HEpaBHOMEPHOIO NIBWKEHUS C LEJBI0 ONPENEIICHUS] MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOMEHUS MEXAY ITyTSMH, IPOMICHHBIMH TEJIOM 3a
IIOCJIEIOBATEIBHBIEC PABHBIE TPOMEKYTKH BPEMEHH PU PABHOYCKOPEHHOM
JNBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenue aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Jlunamuka

[Ipuaiun  otHocutensHOCcTH  [amuies.  Ilepsbii 3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unnu cuil. Bropoii 3akon HetoToHa nist
MaTepuagbHOU TOUKU. Tpernit 3aKkoH HproTOHA 111 MaTEPUATIbHBIX TOYEK.



3akoH BcemupHoro Ttsarotenust. Cuna Tsxkectd. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (Mokosi, CKoJibkeHus1, kadueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJBLKEHUS U cuila TpeHus mokosi. Koaddunment tpenust.
Cuita conpOTUBIICHUS IPH IBUKEHUU TEJIA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TeEa.

MoOMEHT cuIbl OTHOCUTENBHO OCH BpameHus. Ilnedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TOAIIUITHUKY,
JIBH)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB. /[eMoncmpayuu

SIBneHNE UHEPLIUH.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTB CUJIBI YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBecus. Yuenuueckuti

IKCnepumMenm, 1abopamopuvle padbonul

N3yuenue aBmxKeHUs1 OpyCcKa 1Mo HAKJIOHHOW MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

HUccnenoBanne ycioBuil paBHOBECHsS TBEPAOrO Tela, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmmynsc MaTtepuanbHOM TOYKM (Tea), CUCTEMBl MAaTE€pUAIbHBIX TOYEK.
NmMnynbe CUIlbl 1 U3MEHEHHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOYKH. TeopemMa 00 HU3MEHEHHUH
KUHETUYECKOW YHEPTUH.

IToTenuunanpHast SHEPIHsl. [ToTeHunanbpHast DHEPTHS yIpyTo
nehopMUpPOBaHHOM NPy KUHBL. [loTeHITMaNbHAS SHEPTHUS Tella BOJIU3U MTOBEPXHOCTH
3eMIIn.

IToTeHMaabHbIE 51 HEIIOTEHINAIBLHBIE CHJIBI. CBs13b padoTHI

HETMOTEHIIMAIBHBIX CHUJI C UBMEHEHUEM MEXaHUYECKOW SHEPIUU CUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXaHUYECKON YHEPTUH.



Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCcTpoWCTBa M IIPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOMED,
IPYXUHHBII IUCTOJIET, IBUKECHNE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa NOTEHUIHATILHON S3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3yueHue aOCOJIFOTHO HEYyHNpYyroro yjaapa ¢ HOMOILBIO JABYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHWEM MEXaHWYECKOW SHEPrUU
TeJla Ha IIPUMEpe PaCTHKEHUs PE3UHOBOIO JKI'yTa.

Pasznen 3. MoJsiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE IOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKONM TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBHS YaCTUI[ BelecTBa. MoJenu CTpOeHus Tra3oB, >KHIKOCTEH U
TBEPABIX T€J U 0OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTtositHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ m3mepenue. lllkana temmneparyp
Lenbscus.

Mopens naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHOKUHETUIECKON
TEOpUM MJICATBHOTO Tra3a. AOCONIOTHAs TeMIeparypa Kak Mepa CcpeaHen
KMHETUYECKOW HEpruM TEIUIOBOIO JIBMKEHMs 4actull rasza. lllkanma temmnepatyp
KenbBuna. I'azoBble 3akoHbl. YpaBHeHne MenaeneeBa—Knanelpona. 3akoH
Hanbrona. M3omponeccsl B uaeanbHOM Ira3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmyeckoe mpencraBiaeHUe U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckre yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOLIME JUCKPETHOE CTPOCHHE BEIIeCTBA, (oTorpaduu
MOJIEKYJT OpraHUYECKUX COECTUHEHUN.

OmnbrTel 10 U Gy3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopgaens onbita [TepHa.

OneITsl, JOKa3bIBAIOIIHE CYILLIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOIEUCTBHUSL.

Mopaenb, nioCTpUpyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHUS HJACAJTBHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

OmnpeneneHne Macchl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXY MapamMeTpaMu COCTOSIHUSI pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHaMuueckass cucremMa. BHYTpeHHSIS SHEpPrusi TEPMOIUHAMHYECKON
CUCTEMBI U criocoObl €€ n3Menenus. KomuuectBo Temiotel u padbora. BHyTpeHHss
SHEpPrus  OJHOATOMHOIO  HJEaJpbHOrO  ra3a. Buuael  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3JIy4eHHUE. Y IeiabHasi TEIIOEMKOCTh BEILECTBA.
KonuyecTBO TEMmIoTH pH TEIIonepeaye.

[Tonsitue 006 amuabaTHOM mpouecce. I[lepBbid 3aKOH TEPMOJUHAMUKH.
[IpumeHeHre MepBOTO 3aKOHA TEPMOAMHAMHUKH K H3ompoiieccam. ['paduyeckas
UHTEpIpeTalus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh POo1IeCCOB B IPUPOJIE.

TennoBele  mammHbl.  [IpuHIUIBI ~ AEUCTBHS ~ TEIUIOBBIX  MAIUH.
[IpeoOpazoBanusi >HEpruuM B TEIUIOBBIX MaimuHax. KoadduimeHt moae3Horo
nevictBust terioBod mamuHbl. [ukn KapHo u ero kosd@uiuueHT mosie3Horo
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TETIOAHEPTETUKH.

TexHuyeckre yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

N3meHenue BHYTpEeHHEH SHEPrHHM Tejla MPH COBEPIICHUH DPAOOTHI: BBUIET
npoOku U3 OYTBUIKM MO/ JACHCTBHEM CKAaTOrO BO3/yxa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHnue BHYTpEeHHEN sHeprun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnbIT 0 aAMabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENS BHYTPEHHETO CrOpaHuUsl, PEaKTUBHOTO
JIBUTATEJI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHOoN TEIII0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u koHAeHcarus. Mcnapenne u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASA BJIAJKHOCTh BO3Ayxa. HacelmieHHbIM mnap. YaenbHas TeEIUIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPbl KUIICHHSI OT JaBICHHUSI.



Tsépnoe teno. Kpucramnuueckue u amopHbie Tena. AHU30TPOIHUS CBOICTB
kpuctamuioB. JKuakue kpuctaiuibl. CoBpemMeHHble MaTepuaibl. IlnaBnenue u
KpuCTaJIM3anus. Y ieibHas Tersora miasineHus. CyOaumarus.

VYpaBHeHHE TemoBoro OansaHca.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH IOJYYEHUsSI COBPEMEHHBIX MAaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX NAPOB.

Kunenue npu NoHMKEHHOM J1aBJICHUN.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGutoieHne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpanust KpUCTaJioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Paznen 4. daekrpoaunamuka Tema

1. dnekmpocmamuka

DIIeKTpU3aLUs TeN. DICKTPUUECKUAN 3aps. [IBa BUa 2IEKTPUIECKUX 3apsIA0B.
[IpoBogHUKM,  OUANAEKTPUKA W TOJYHNPOBOJAHUKHU. 3aKOH  COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apanoB. 3akoH Kynona. TodedyHBbI 3IE€KTpUUECKUI 3apsI.
OnekTpudeckoe mnoje. Hampsoxk€HHOCTh  3nekTpuyeckoro mnods.  IIpuHnun
CYyHEPHO3ULINK SJIEKTPUUECKUX TMoJie. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

Paborta cui snexkrpoctaTuueckoro nosis. [loreniuan. Pa3HOCTh MOTEHIIUATIOB.
[IpoBOOHUKM M AWRIIEKTPUKH B BJIEKTPOCTATUYECKOM Toie. [lusnekrpuueckas
POHUIIAEMOCTb.

DNeKTpoEMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTD TJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOTO KOHAEHCATOPA.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOIL,
ANEKTPOMETP, DJICKTPOCTATHYECKAs 3allliTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN armnapar, CTPyUHbBINA PUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHMKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTpOCTaTUYECKasl 3alIUTa.



JIM3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IIJIOCKOT0 KOHAEHCATOPa OT IJIOIIA/IN TUIACTHH,
PACCTOSHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuita Toka. [IocTOSIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y AEIBHOE COMNPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoimHOCTb
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIIAS CUJa U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKA.
3axoH Oma 115 OJTHOM (3aMKHYTOM) 3JIeKTpudYecKoi nenu. KopoTkoe 3aMbIKaHUeE.

DJIEKTpOHHAasT  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BaKyyMe. CBOMCTBA DJIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
oJIypoBOAHUKOB. CBoiicTBa p—N-niepexojia. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHI TOK B  pacTBOpax M  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKH TOK B Tra3ax. CaMOCTOSTENbHBIM M HECAMOCTOATEIbHBIN
pazpsa. Monunus. [1nazma.

TexHuueckrue YCTpPOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKH TOKAa, OJIJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, TEPMOMETP COTPOTUBIICHUS, BAKYyMHBIN TUO,
TEPMUCTOPHI U (OTOPE3UCTOPHI, TOTYIPOBOJTHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIPSIKECHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LUIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

CmemanHoe CoeIMHEHUE TPOBOAHUKOB.

[IpsiMmoe wu3mepeHue HAEKTpoABMXKYyHIEH cuiibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U NpOBOAUMOCTb BO3/1yXa.



OAHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomul VIzyuenue

CMEIIaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenne 31eKTPOABMKYIIEH CUIIbl UCTOYHUKA TOKA U €r0 BHYTPEHHEIrO
COMPOTHUBJICHUS.

Hab6nronenue amekTponmsa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYHIECTBISIETCS C
y4€TOM COJIEp)KaTEIbHBIX MEXIIPEAMETHBIX CBSI3€l C KypcamMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nouamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHWE, Hay4HbId (akT, Turnore3a, (puudeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SIKCIEPUMEHT, MOJIEINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellieHre CUCTEMb] YpaBHEHUH, TuHEWHas PyHKIUs, mapadora,
runepbona, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIMH: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU Ha OCH KOOPJINHAT, CJI0’KEHUE BEKTOPOB.

buonocus: mexanmyeckoe IBIKEHHE B XKUBOU mpupoje, auddysus, ocmoc,
TEIUIO0OOMEH >KMBBIX OPTaHM3MOB (BHIBI TEIUIONEPEIauH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TeJl, )KUIKOCTEN U ra3os,
AJIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  OJCKTPOJIUTHYECKAs  JAUCCOIHAIINS,
raJbBaHuUKA.

l'eocpagus: BnaxXHOCTh BO3/yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeoOpa3zoBaHUE IBIKEHUIH C HCIOJIBb30BAaHUEM MEXaHU3MOB,
y4€T TpeHHs B TEXHUKE, MOJIUINIHHUKHU, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOAOMET W Jpyrue), IBUTATEIh BHYTPEHHETO
CTOpaHus, MapoBasi TypOuHa, OBITOBON XONOIMIBHUK, KOHIUIIMOHEP, TEXHOIOTHU
MOJIYYCHHS] COBPEMEHHBIX MAaTe€pUajoB, B TOM 4YHCJIE HAHOMATEepUAJIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHHE B3JIEKTPOIpHOOpOB,
KCEpOKC, CTpYUHBIN IPUHTED, AIEKTPOHATPEBATEIHHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, TAIbBAHUKA.

11 KUIIACC



Pa3zneun 4. JinekTpoanHamMuka

Tema 3. Macnummnoe noe. In1eKmpomMazHUmMHAA UHOYKYUS

[ToctostHHBIE MAarHUTHI. B3anMoneCTBUE TOCTOSHHBIX MArHUTOB. MaruuTHoe
nosie. BekTop MarHuTHOM MHAYKIMU. [[puHINN Cyniepno3uuy MarHUTHEIX MOJIEH.
JIuHnn MarHuTHOW WHAYKUMU. KapThHa JIMHUMM MAarHATHOW WHAYKIUU IOJIS
MOCTOSIHHBIX MarHUTOB.

MarHutHoe 1oOjJ€ NPOBOJAHMKA € TOKOM. KapTuHa JWMHUN WHAYKIUU
MAarHUTHOTO TIOJIS JUIMHHOTO MPSMOTO MNPOBOAHWMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOAHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzauMmoelicTBue npoBOJHUKOB €
TOKOM.

Cuiia Amrniepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ MOayJIb U HanpaBJICHUE. [[BUKEHHUE 3apsSy)KEHHON YaCTHUIIbI
B OZJHOPOJIHOM MarHUTHOM mnoJje. Pabota cunsl JIopeHna.

SIBiieHue BnEeKTpOMarHMTHOW MHAYKUMHU. [loTOK BekTOpa MAarHUTHOU
UHIYKUUHU. OJIEKTPOJBHXKYILAs CUJIAa HWHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHOW
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moje. ONEKTPOABWKYLIAs CUjla HHAYKIUHA B
IIPOBOJHHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NuaykTUBHOCTB.  SIBlIeHME CaMOMHAYKIMU. OJIEKTPOABMXKYILAS  CHUJA
CaMOUHAYKIIUU.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: ITOCTOSHHBIE
MArHUThI, 3JICKTPOMArHUTHI, AJICKTPOJABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

IIpasuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOABUKYIIECH CUJIbl MHAYKIMUA OT CKOPOCTHU W3MEHEHHS
MAarHUTHOT'O MOTOKA.

SIBrieHNE CAaMOMHIYKIIUH.



Vuenuueckuii sxcnepumenm, nabopamopusie pabomul U3yuenue

MAarHUTHOTO I1OJISl KaTYIIKU C TOKOM.

HccnenoBanne neWcTBUA IOCTOSHHOIO MArHMTa HAa pPaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKIWU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHble KO1€0AHUA

KonebGarenbnas  cuctema.  CBoOomHbIE  MeXaHMYECKHE  KojeOaHUs.
['apmonnueckue konebanus. [lepuon, vactora, ammuutyna u (asa kojgeOaHUM.
[IpyXuHHBI MasATHUK. MaTeMaTH4eCKUl MAasATHUK. Y PaBHEHHE TapMOHUYECKHUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOAHUSX.

Koneb6arenbupiit  koHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIE KoJieOaHUsI B
UJCATBHOM KOJICOATEIbHOM KOHTYpEe. AHAJIOTUS MEXKIYy MEXaHHMYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoyieOaHussMH. Popmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUHU B UJICATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyXxamIMX KojieOaHUsX. BhIHYK/IEHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennpii  Tok. CHHYCOMTANBHBIA NEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYJTHOE M JEHCTBYIOUIEE 3HAUEHUE CHJIbI TOKA U
HaMpsHKEHUS.

Tpancdopmarop. [Ipon3BoacTBo, mepenada U NOTpeOICHUE DIIEKTPUUECKON
SHEPruu. DKOJOTUYECKUE PUCKH NPHU MPOU3BOJCTBE JJIEKTpo3HEepruu. KynbTypa
HCTIOJIb30BaHUS AJICKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: JJIEKTPUUYECKUI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KojeOaTeIbHONH CHCTEMBI (MPY>XKUHHBIA WA
MaTeMaTUYECKUI MasTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HANPSHKEHUS OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocieqoBaTEIbHOM COEIMHEHMHM PE3UCTOpa, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3JIeKTponepe1ayn.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnegoBanue 3aBUCMMOCTH MEPUOJIA MANbIX KOJEOaHW rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnegoBanue NepeMEHHOIO TOKa B MU U3 MOCIEI0BATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHnuueckue BOJHBI, yciaoBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHEHUs U JJIMHA BOJIHBIL. [lonepeynblie ¥ Mpoa0IbHbIE BOJIHBI.
Nurepdepenius u audppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anektpomarauTHoi BosHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHUE, MOJIsSpU3auus, AUPpaKuus,
unTeppepeHius. CKopoCcTh JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre yCTpPONCTBA W NPAKTHUUECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, YJIbTPA3BYKOBasi JIMAarHOCTHKA B TEXHHUKE WU MEAUIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakeHus: M NPEeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiinii MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnrogeHnue cBsi3M T'POMKOCTM 3ByKa W BBICOTHI TOHA C aMIUIMTYIO0M U
4acTOTOM KOJeOaHMUIA.

HccnenoBanune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, PEIIOMIICHUE,
noJisipu3anus, IMPpaxkuus, THTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. IIpsgIMOIMHENHOE pacnpoCTpaHEHUE CBETa B
omHOpoaHOM cpexne. JIyu cBera. ToueuHbli HICTOUHUK CBETA.

OTtpakenne cBeta. 3aKOoHBI OoTpaxkeHHUs: cBeTa. [locTpoeHue m300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKOHbBI MTPEIOMIIEHUS CBEeTa. AOCOIOTHBIN MTOKA3aTellb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yrod nojaHoro
BHYTPEHHETO OTPAKEHHUSI.



Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro ceera. LBer.

Cobuparomiue U paccenBaIINE  JINH3BIL. Tonkas JIMH3A.
DOKYCHOE pACCTOSTHUE U ONTUYECKAs CUJIa TOHKOM JuH3bL. [locTpoeHune
M300paKECHHUI B COOMPAIONINX U PACCEHBAIOIINX JIMH3aX. DOpMyia TOHKOW JTMH3HI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

Bonnosas ontuka. UaTepdepenius cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOAEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus ceeta. udpaknronnas pemérka. Y ciioBue HaOIIOACHUS
[JIABHBIX ~ MaKCUMYyMOB Ipyd MaJCHUHM  MOHOXPOMATHYECKOIO  CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHUE: OUKH, JIyTa,
(oToamnmapat, NpOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsAMonMHEHOE pacpOCTPaHEHUE, OTPAKEHUE U ITPETIOMIIEHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TonHoe BHyTpeHHEE OoTpaxkeHre. Mojiellb CBETOBOJA.

HccnenoBanue cBOMCTB NM300paXkeHU B JIMH3AX.

Mopenn MUKpOCKoOMa, TEIECKOIA.

Habmronenune natepdhepeHnm cBera.

Habmronenue nudpakuuu ceera. Habmronenue

JUCIIEPCHH CBETA.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIHOHHON PEIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenue nmokazarens NpeOMIICHHS CTEKIIA.

WccnenoBanue cBOMCTB N300payKeHU B TMH3AX.

Habmronenue nucnepcuu cBeTa.

Pa3nen 6. OCHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH
I'paHuLIbl TPUMEHMMOCTH KIIACCUYECKON MeXaHUKU. [1ocTynaTel cienuaibsHON
TEOPUU OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETAa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpAILCHUE
JUTMHBI.



DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13p Macchbl C 3HEPrUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIBl. DHEPrUs
IIOKOSI.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. opmyina [ImaHka cBA3U 3HEPTUH POTOHA C €r0 YaCTOTON. DHEPIUs
Y UMITYJIbC POTOHA.

OtkpeiTre u uccnegoanue poroddpdexra. OnbiTel A. I'. Cronerosa. 3akoHbI
doroaddexra. YpaBHenue DinmmrerHa s hoTtodddexra. «Kpachas rpanuiar
doTordexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHAMHUYECKOE JEUCTBUE CBETA.

Texnuuecknue yCTpOWCTBA W MPAKTHUECKOE NPUMEHEHHE: (POTORIEMEHT,
dboTomaTUMK, COTHEUHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHEIHETO (poTodddekTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -YacCTHII.
[lnmanerapuas monens aroma. Iloctymatel bopa. U3nydenume u morionieHue
(GOTOHOB MpU TEpexoAe aToMa C OJHOTO YPOBHS SHEPrUM Ha JApyrou. Buabl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonHoBreie cBoricTBa yactun. Bomubl e bpoiisa. KopryckynsipHO-BOJIHOBOU
Ty aJIN3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HaGmoienne muHeRvaThIX CeKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHeRyaToro crekTpa.



Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpOeHHsS sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITh Pezepdopia mo ornpeesenno coctaBa paguoakTUBHOTO
n3nmydenns. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
BinsHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpbeiTHE TpoTOHA W HeWTpoHa. Hykmonuas monens snapa I'eiizeHOepra—
NBanenko. 3apsna sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anbda-pacnaz. DIEeKTPOHHBIN u MO3UTPOHHBIN OeTa-pacma.
I"'amMan3nydeHnue. 3aKoH paJlMOAaKTUBHOTO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sifipe. SnepHblie cuibl. JlegekT Macchl sipa.

SAnepnsbie peakuuu. [lenenue u CUHTE3 AIEp.

Anepnsiii peaktop. TepmosimepHsii cuHTe3. [IpobiieMbl U TEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUU 3JI€MEHTAPHBIX YaCTHULL.

dyHaaMeHTalbHbIE B3auMOoAeicTBU. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

TexHuyeckre yCTpOMCTBA M NMPAKTUYECKOE NIPUMEHEHHE: TO3UMETP, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOIINX YaCTHUL.

Vuenuueckuii sxkcnepumenm, nabopamopusie pabomul Uccnenopanue

TPEKOB YacTHI (110 TOTOBBIM oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Orarbl pa3BUTHSA aCTPOHOMHUH. [IpHUKnagHOE 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. CosBes3nusi, sipkue 3BE3NBI, TUIAHETBhI, UX BUIUMOE
JBUKEHHE.

ConHeuHas cuctema.

Connne. ComHeuHasi akTUBHOCTh. Mcrounuk sHeprur ConHIA W 3BE3I.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. Jlparpamma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTb». 3BE3AbI TJIABHOM IOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3J TJIABHOW MOCJIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE
3BE31. COBpEMEHHBIE NPEJICTABIECHUS O NMPOUCXOXKIECHUN U 3Bomonnu CosHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ['anaktuka. Ilonoxkenue u asmxenue CoJiHia B
lNanaktuke. Tunsl ranaktuk. PaguoranakTuky U kBaszapbl. UEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa06sa. Pazberanve rajiakTuk.



Teopus bonpmoro B3psiBa. PenmkroBoe nsnyuyeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH JJI ONpe/ieNIeHUs MOJ0KEeHUS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usa CEeBEpHOIo MOMYyIIApUs U IPKUE 3BE3BI.

Habmronenus B reneckon Jlynsl, muranet, Mieunoro I1ytu.

O6o0maroniee NOBTOPEHUE

Ponr ¢u3umkn u acTpOHOMHM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHON M TUYECKOU chepax NesTeTbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU U
ACTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTHHE MHUpPA, POJIb (U3NUECKOU TEOPUU B
dbopMHUpOBaHUY MPECTABICHUN O PU3NYECKON KapTHHE MUpPA, MECTO (PU3NUECKOMN
KapTUHBI MUPA B 0011IEM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABIICHUN
O IpUpOLE.

MeknpeaMeTHbIE CBSI3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MaTE€MaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nousmus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4YHBbIH (akT, runoresa, (u3nyeckass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMBl YpPABHEHUW, TPUTOHOMETPUUECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U UX MPOCKIMU HA OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, TPU3HAKK TMOJ00US TPEYroJIbHUKOB,
OTpeIeNICHHUE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonoecusa: snexTpuueckue SBIEHUS B JKUBOM MpHUpOJE, KoJjeOaTelbHbIe
JIBUXEHHUS B )KUBOU IIPUPOJE, ONITUUYECKUE SIBJIECHUS B )KUBOU NPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAJIH3.

l'eoepagusa: MarHuTHBIE TOJIOCa 3€MJIM, 3aJIeKW MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHNUE 3EMIICTPSICEHUI.

Texunonocus: JTVMHUM DIIEKTPOIIEpENAd, TEHEPATOp IEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENIb, WHAYKIIMOHHAS M€Yb, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MPOCKIMOHHBINA aImapar, BOJOKOHHAS OIITHKA,
coJIHeuHas OaTapes.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

[lmanupyemble  pe3ynbTaTbl OMNUPAKOTCA HA BEAYIIME LEJIEBBIE YCTAHOBKH,
OTpaXkarol[Me OCHOBHOW, CYILIECTBECHHBIM BKJIAJ H3y4acMOW IIPOIPAMMBI B DPa3BUTHE
JUYHOCTU OOYYaIOIIUXCS, UX CIIOCOOHOCTEN C MCMOJIb30BaHMEM OOOPYIOBaHUS IIEHTpa
«Touxa pocray.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ybTaThl OCBOEHUSI yueOHOTO npeaMera «Dusuka» JOIKHBI
OTpaxkaTb TOTOBHOCTb UM CHOCOOHOCTh OOyYaroUIuXxcsi PYKOBOJICTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW NO3UIMEN JMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAllUH, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJIULUOHHBIM LEHHOCTAM POCCHUMCKOrOo OOIIECTBA, pacCHIUPEHHE >KU3HEHHOIO
ONbITa U ONbITA JEATEIBHOCTH B MPOLIECCE Peau3al[ii OCHOBHBIX HaIlpaBJICHUI
BOCITUTATEIbHOU JIEATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:kaaHcKoro BocnuTaHusi: cOPMUPOBAHHOCTh IPAKIAHCKON MO3UITUU

oOyuaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WJIE€HAa POCCHUWCKOr0 OOUIECTBA; MPHUHATUE TPATULHUOHHBIX
OOIIEYEIOBEYECKMX  T'YMAaHUCTUYECKUX M JEMOKPAaTHYECKHMX  LIEHHOCTEH;
TOTOBHOCTB BECTH COBMECTHYIO AESTEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOmiecTBa, y4acTBOBaTh B CaMOYIPAaBJIEHUH B 0Opa30BaTEIbHOW OpraHu3alluy;

YMEHHE B3aHMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIUSMH U HA3HAUYE€HHEM; TOTOBHOCTh K TYMaHUTApHOMU U

BOJIOHTEPCKOU JICATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHUE K rOCYJaPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM
POCCUICKHMX YUEHBIX B 001aCTH (DU3UKU M TEXHUKH; 3)

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c()OPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, ATHUYECKOTO MOBEACHUS;
CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE pEUICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTHU, B TOM YHUCIE B
JEeSATEIBbHOCTH YUYE€HOI0; OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUYMBOIO
Oynyiiero; 4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIOUas 3CTETUKY HAy4YHOIO0 TBOPYECTBA,

npucyuiero pu3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHHUSI:



MHTEpEC K pasiIuuHbIM cdepaM NpodhecCHOHATBHOU NEATEIBHOCTH, B TOM
YHCIIC CBA3aHHBIM C (PU3UKON U TEXHUKOH, yMEHUE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymerd mpodeccu H peann30BBIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTh ¥ CITOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIaCTH
(U3UKK Ha MPOTSHKCHUU BCEH YKHU3HU; 6)

IKOJIOTUYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH IKOJOTHUECKON KYJIBTYpPbI, 0OCO3HAHHE III00ATEHOTO
XapaKkTepa IKOJOTHYECKUX MPpoOIieM; MIIaHUPOBAHUE U OCYIIECTBICHHUE IEHCTBUI B

OKpY Xalolllel cpejie Ha OCHOBE
3HAHUS 1€ YCTOMYMBOIO pa3BUTUS YEIIOBEUECTBA;  PACIIMPEHUE OIbITA

JEeATEIbHOCTH 3KOJOTMYECKON HAIIPaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHM 10 pusuke; 7)

LHEHHOCTH HAYYHOTI'0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS (U3NYECKOM HAayKW; OCO3HAHHWE LEHHOCTM Hay4YHOU
JESTeIbBHOCTH, TOTOBHOCTb B TPOIECCE M3YyUYEHUS (PU3UKU OCYIIECTBISAThH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUueOHbIe AeiicTBUs ba3oBbie
JoruyeckKue JelcTBHA:

CaMOCTOSITENIbHO  (OpMYJUpPOBAaTH M aKTyaJIU3UpOBaTh  MIpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPEHECTATh LEJIU ACATEIbHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUHU UX
JTOCTUKECHUSA; BBISBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS] B PACCMATPUBAEMBIX
(¢u3nuecKuX SABICHUSX; pa3padaTbiBaTh IUJIaH pELIEHUs MPOOJEeMbI € y4ETOM
aHaJIM3a UMEIOIIUXCS
MaTepuadbHbIX M HEMAaTepUAIBHBIX PECYpPCOB; BHOCHUTh KOPPEKTHUBHI B

JEeSITeIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBAaTh PHUCKW TOCJIEIACTBUM JAEATEIBHOCTH;,  KOOPAMHHUPOBATH U

BBITIOJTHATH Pa0bOTY B YCIOBHUAX PEATBLHOTO,

BUPTYaJIbHOTO W  KOMOWHUPOBAaHHOTO  B3aWMOJICHCTBUSA, pa3BUBATH

KPEAaTUBHOE MBIIUICHHUE TIPU PEIICHUH JKU3HEHHBIX TTPOOJIEM.
ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

BJIaJICTh HAYYHON TEPMUHOJIOTHUEN, KIIFOUYEBBIMU MOHSITUSIMUA U METOJIAMH
(du3nuecKoil HayKu;



BJIa/IETh HABBIKAMH y4€OHO-HCCIIEI0OBATEILCKON U IPOEKTHOM AESITENHHOCTH B
o0jacTu (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEIICHUs 3a1ad (PU3NYECKOTO COJEp)KaHus, MPUMEHEHUIO Pa3TUYHbBIX
METOJIOB MTO3HAHUS; BIAJETh BUIAMU JIEATEIHHOCTH IO TOTYYEHUIO HOBOTO 3HAHMUS,
€ro MHTEpHpeTalny, NMPeoOpa3OoBaHUI0 W MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTYallMsIX, B TOM YHUCJE MPHU CO3JaHUM Y4E€OHBIX MPOEKTOB B 001acTH (PU3MKH;
BBISIBIISITh IPUYMHHO-CIIC/ICTBEHHBIE CBSI3U M aKTyaJIU3UpPOBATh 3ajady, BbIJIBUTATh
runore3y e€ pelieHus, HAaXOAWTh AapryMEHThl IS JIOKa3aTelibcTBa CBOMX
YTBEP)KJICHUM, 3a7aBaTh IMapaMeTpbl U KPUTEPUU PEUICHUS; aHAIU3UPOBAThH
MOJIYYCHHBIE B XOJI€ PEIEHHUs 3a/ladyd pe3yJbTaThl, KPUTUUECKH OIEHUBATH HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJIOBHSIX; CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIIbHOM
JeSITeILHOCTH, B TOM YUCJIE TIPU U3YYCHUH (DU3UKU; TaBATh OLIEHKY HOBBIM

CUTYaIIMsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHWsA 1O (HU3MKE B MPAKTUYECKYI0 0OIacTh
KU3HENIEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJacTeli; BBABUTATh HOBBIE HJICH, MPEIaraTh OPUTHHAIBHBIE TTIOAXO0/IbI

Y PEIICHHS; CTaBUTh MPOOIEMBI U 33/1a4H, JOIMYCKAIOIINE

aJbTEPHATUBHBIC PEIICHMUS.

Padora ¢ wuHdopManumeil: BIAJETh HABBIKAMU TOJYyYEHHsS HHPOpMaLUU
¢u3ngecKoro coaep)KaHus W3 HUCTOYHUKOB PA3HBIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISITh MOWCK, aHAJIN3, CUCTEMATH3AIMI0 U UHTEPIPETAINI0 WH(OPMAITUU
pa3IMYHBIX BHUAOB U (GOpM TMPEACTABICHUS; OICHUBATh JOCTOBEPHOCTH
uH(popmanuu;

UCIIOJIb30BaTh  CpencTBa  MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOJII0ICHUEM TPeOOBAHUI SPrOHOMUKU, TEXHUKH O0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M AITHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0€30MacHOCTH; CO3/1aBaTh TEKCTHl (PU3UUYECKOTO COJAEP)KAHUS B PA3THMUHBIX
dopmaTax ¢ y4€ToM HazHaueHHMS WH(OPMALMK U ILETEBOW ayIUTOpPUHU, BHIOUpAS
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YyaTU3AIIUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUS:
OCYIIECTBIISATH OOIICHNE Ha YpOKax (PU3UKU U BO BHE-YPOUHOI 1€ TEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd W CMsI4ath

KOH(MJIUKTBI; pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pEHUA C
UCIIOJIb30BaHUEM

A3BIKOBBIX CPEACTB; IOHMMAaTb M HCIIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW H
VHIUBUAYaJIbHON



paboThI; BHIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIINX

MHTEPECOB M BO3MOXKHOCTEH Ka)JIOTO YiIeHa KOJUIEKTHBA; MPUHUMATh LEIH

COBMECTHOH AESTEIbHOCTH, OPTaHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS MO €&

JIOCTIKEHHUIO: COCTABIIATH IJIaH JCMCTBUM, paclpenesiTh PO ¢ y4€TOM MHEHHA

YYaCTHHUKOB, 00CYKJaTh Pe3yJbTaThl COBMECTHON pabOThI; OLEHHBATh Ka4eCTBO

CBOETO BKJIa/Ia M K&KIOT0 YJ4aCTHUKA KOMaHIbl B

oOMii pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM; MpeJiaraTb HOBBIE MPOEKTHI,
OLIEHUBATh UCH C MIO3UIIUN HOBU3HHI,

OPUTHHAIBHOCTH, TMPAKTHYECKOW 3HAYMMOCTH;,  OCYLIECTBIATH TO3UTHBHOE
CTpaTEernyecKoe MOBEJCHHUE B Pa3IMUHbIX

CUTYyaIUSX, IPOSBIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBepcaJbHbIe yueOHbIe aeiicTBua CamMoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO AESITEIBHOCTh B 00JIACTH
GU3MKK U aCTPOHOMHHM, BBISBJISTH NPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3aJla4uM; CAMOCTOSTEIbHO COCTaBJATh IUIAH PELICHUS PAacYETHBIX U
KayeCTBEHHBIX 3a/la4, IUIaH BBIIOJHEHHUs] MPAKTUYECKOM paboThl C yd€ToMm
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEW W MPEANOYTEHUH; J1aBaTh
OLICHKY HOBBIM CHUTYyalUsIM; PAacIIUPATH paMKU y4eOHOTrO MpeaMeTa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; 1eJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTbD 3a PEILIECHUE; OLICHUBATh

PUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIUU B 00JIaCTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJLJIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JACSITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIbHOM  pedeKkcud KaKk  OCO3HAHUA
COBEpPLIAEMBIX JEHCTBUM W MBICIUTENBHBIX IPOLECCOB, HMX pPE3yJbTATOB U
OCHOBAaHUIA;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUU JIJIsl OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
pELIeHUs; yMETh OLICHUBATh PUCKU M CBOEBPEMEHHO NMPUHUMATD PEIICHUS O UX
CHIKEHHIO; MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIU3E PE3YJIHTATOB
NEeATENbHOCTH; MPUHUMATh Ce0sl, MOHMMash CBOM HEJOCTaTKW M JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX NPU aHAJIM3€ PE3yIbTaTOB
NEeATENbHOCTH; MPU3HABATh CBOE MPABO M IPABO APYTHUX HA

OIIIHUOKH.



B npouiecce Ao0CTHXEHNSI TUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS IPOrPAMMBI T10
¢usznke JUIsI  ypoBHSA CpeaHero obmiero o0pa3oBaHUS Yy  0OydaromuXxcs
COBEPIICHCTBYETCS HMOIIMOHANIBHBIHI WHTEJJIEKT, MpeIoiararoun
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHU$, BKIIOYAOIIET0 CIOCOOHOCTh MTOHUMATh CBOE MOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAMPABJICHUS PAa3BUTUSI COOCTBEHHOW SMOIIMOHAIBLHON Cepsl,
ObITh YBEPEHHBIM B ce0e; CaMOpEryJIUpOBaHHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb,
YyMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEACHHUE, CIIOCOOHOCTD
aJIalTHPOBATBCA K SMOIMOHAJIBHBIM M3MEHEHHSIM U MPOSIBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIlMH, BKIIOYAIOUICH CTpEMJICHHE K
JOCTUKEHHIO IIEJIM U yCIeXy, ONTHUMH3M, HHUIIMATUBHOCTh, YMEHUE JIEWCTBOBATH
UCXO/s U3 CBOUX BO3MOKHOCTEW; 3MIIaTUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HMOLIMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €r0 IPU OCYIIECTBICHUH OOIIEHMUS,
CHOCOOHOCTh K COUYBCTBUIO M  COINEPEKHUBAHHUIO; COLMAIBHBIX HAaBBIKOB,
BKJIFOYAIOLIUX CIIOCOOHOCTh BBICTPAaBaTh OTHOLLIEHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOHOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonity o0yuenus B 10 kiacce nmpeamMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU HU
TEXHOJIOTUM, B MPAKTUYECKON JEATEIBHOCTA JIOJIEW; YUYWUTHIBATh TPAHULIBI
MPUMEHEHUSI U3YYEHHbIX (UBMYECKHX  MOJEJel: MarepualibHas  TOYKa,
MHEpLUHAJIbHAs CHUCTEMa OTCcu€ra, a0COJIOTHO TBEPAOE TEJO0, HACAIbHBIN ras,
MOJIEJIM CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN DJICKTPUUCCKUN
3apsiji pU pelieHrnn (PU3NUecKux 3a1ay;

pacno3HaBath (U3MUECKHUE SBIEHUS (IIPOIIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJAPHO-KUHETUYECKON TEOPHM CTPOCHMS BEIIECTBA U
3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKECHHUE,
CBOOO/HOE MaJICHUE TeJl, ABUIKECHUE O OKPY>KHOCTH, WHEPLHUSI, B3aUMOJICUCTBUE
ten, auddys3us, OpoyHOBCKOE ABMIKEHHE, CTPOCHUE JKUAKOCTEH M TBEPABIX Te,
U3MEHEeHHEe Oo0bEMa Tel MPH HarpeBaHWM (OXJIAXIEHHU), TEIUIOBOE PaBHOBECHE,
UCTIapeHue, KOHJCHCAIMs, IUIABJICHUE, KPUCTAJUIM3AIMUSA, KUIICHHUE, BJIAXHOCTH
BO3/yXa, MOBBIIICHUE JABJIEHUs Ta3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXAY IMMapaMeTpaMu COCTOSIHHS ra3a B M30MPOLECCAX, JICKTPU3ALUS TE,
B3aUMOJICMCTBUE 3apsIOB; OMNMCHIBATH MEXAHUYECKOE JBUKEHHE, HCIOIb3Ys
¢du3nueckre BEITMYUHBI: KOOPAWHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejia, CHJIa, UMITYJIbC TeIa, KHHETUYECKAsk SHEPIrus, IOTCHUNAJIbHAS SHEPTHS,



MexaHu4yeckas paboTa, MeXaHHMYeCKas MOIIHOCTb, MPH OMNHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3UYECKHUI CMBICI HCHOJB3YEMBIX BEIMYMH, MX OOO3HAUCHUS U
€IMHULIbI, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOLINE JAAHHYIO (PU3HUECKYIO BETUUHUHY C
JIPYTUMU BEJIMYWHAMH; ONUCHIBATh N3Y4YEHHbBIE TEIUIOBBIE CBOMCTBA TEJ U TEILJIOBBIE
SBJICHUS, UICTIOJIb3YS (PM3HUECKUE BETUYUHBL: IaBJICHUE ra3a, TeMIepaTypa, CpeaHsis
KHHETUYECKAsT YHEPTUSI XAaO0TUYECKOTO ABUIKECHHSI MOJIEKYJI, CPEIHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsS JHEprus, padbora rasa,
KO3 (DUIIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOrO JBUTATENsl; TPU ONUCAHUU
NpaBUWIBHO TPaKTOBaTh (DU3UUYECKUNA CMBICH HCIHOJNB3YEMbIX BEIUYHMH, HUX
0003HAaUeHUs U E€IUHUIbI, HAXOAUTH (QPOPMYJbI, CBA3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIWYMHY C JPYTUMHU BEJIWYMHAM; OIUCHIBAaTh H3YYCHHbBIC
AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUYECKHE SBIEHUS (IIPOIECCHI),
WCTIONB3YS (PU3UYECKUE BEIMYMHBI: JICKTPUUECKUN 3apsij, dJIEKTPUUECKOE TOJIe,
HaIpsOKEHHOCTh  TOJIA, MOTEHLHAJ, Pa3HOCTh IOTEHUHWAJIOB; IPU ONUCAHUU
MpPaBUJIbHO TPAKTOBAaTh (PU3UYECKUN CMBICH HCHONb3YEMBIX BEIUYHMH, HX
0003HAaUEHUA W CIWHUIIBI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOLIUME JAHHYIO
(¢u3nyecKy0 BEIMYUHY C APYTMMU BEIMYMHAMU; aHAIM3UPOBATh (U3NYECKUE
IOpOLECCHl M SIBJICHUS, HUCHOJb3ys (PU3MUECKHE 3aKOHbI W TPUHIUIBL 3aKOH
BcemupHoro Ttarorenusi, [, II wm III 3akoHsl HprOTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW 3HEpPruH, 3aKOH COXPAHEHUs HMITYJbCa, MPUHLHII CYNEPHO3ULUN
CWJI, NPUHUUII PABHOMNPABUS HWHEPLHAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-
KHMHETHUYECKYI0 TEOPHIO CTPOCHMS BEILECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CpeIHEH
KMHETUYECKOM HHEPruM TEIJIOBOTO JIBMXKEHHMSI MOJIEKYJ C  aOCOJIIOTHOM
TEMIIEpaTypoil,  MEepBbIA  3aKOH  TEPMOJWHAMHKH, 3aKOH  COXPaHEHHS
ANEKTPUUECKOro 3apsna, 3akoH Kynona, mpu 53ToM pas3inyaTh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpaXXEHHE U YCIIOBUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH; OOBSCHATH OCHOBHBIC TPHUHIUIIBI JIEUCTBUS MAIIIHH,
npuOOpOB M TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBUS HX O€30MacHOro
UCIIOJIb30BAaHUSI B IIOBCEJIHEBHOW JKW3HHW;  BBIIOJHATH 3KCIEPUMEHTHI I10
UCCIIEJIOBAaHUIO (PU3NYECKUX SBJIEHUH M MPOLIECCOB C UCIOIb30BAHUEM IMPSAMBIX U
KOCBEHHBIX U3MEPEHUM, IPU 3TOM (HOpMYIUpOBaTh MpodiemMy/3aady U THUIOTE3Y
y4eOHOTO IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIIOAKEHHOT0 000py0BaHUS,
POBOJUTH OMBIT U (POPMYITUPOBATH BBIBOJIbI; OCYILIECTBIIATH NMPSAMbIE U KOCBEHHbIE
U3MepeHus (U3MYECKUX BEJIMYMH, MPU 3TOM BBIOMpaTh ONTHUMAIbHBIA CHOCOO
U3MEpPEHHUS U UCTI0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEUTHOCTEN H3MEPEHU;
HCCIIEIOBATh 3aBUCUMOCTU MEXIY (PU3MUECKUMHU BEIMUYMHAMU C UCIOJIb30BAaHUEM
NpSMBIX HW3MEpPEHUN, TMPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIIMYUH B BUJE TAOIUIl H
rpaduKoB, JeNaTh BBIBOABI MO pe3yjbTaTaM HCCIIEIOBAaHUS, COOMIOAATh MpaBHIia



0e3omacHOro TpyJda TMpU TPOBEACHHWU HCCIEAOBAaHUNH B paMKax Yy4eOHOTO
AKCIIEPUMEHTa, Yy4e€OHO-HCCIIEOBATENbCKOM M NPOEKTHOM JAESTENbHOCTH C
HCIOJIb30BaHUEM HU3MEPHUTENbHBIX YCTPOWCTB U JaOOpaTOpHOro 00OpYAOBAHUS;
pemath pacu€THBIC 3aJa4d C SBHO 33JaHHON (U3NYECKON MOAEINBIO, UCIOIB3YS
(du3nyueckre 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4il BHIOUPAThH
(bu3HUECKyI0 MOJIEIb, BHIICIATH (PU3NUECKUE BEIMUUHBI U (DOPMYJIbI, HEOOXOJUMBbIE
U1l €€ pEelIeHUs, NPOBOJIUTH PACUYETHI U OLIEHUBATH PEATBHOCTH MOJYYEHHOTO
3HauYeHUs (PU3UYECKON BEIMYMHBI; PEIlaTh KaueCTBEHHbIC 3aJayM: BBICTPAUBATH
JIOTUYECKNA HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYKAEHUN C OMOPOMl HAa M3yYECHHBIE
3aKOHbBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHMUS;

MCIIOJIb30BAaTh MPH PEIICHUHN YUeOHBIX 33/1a4 COBPEMEHHbIE HH(OPMAaLMOHHbBIE
TE€XHOJIOTUU [IJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPHPETALUU U MPEICTABICHUS
y4eOHOM UM Hay4YHO-TIONMYJSIpHOW WHMOpMAIUU, TMOJYYEHHOW U3 Pa3InYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBAThH MOJIydaeMyt0 WH(POpMAIKIO; TPUBOIUTH
IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
0O0BSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTH;
MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HM IS
oOecrieyeHuss 0O€30MaCHOCTU TpH OOpalleHHuH C OpuOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHUS 310POBbSl U COOMIOAEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpYKalolel cpesie; paboTaTh B IPYIIE C BHIIOJIHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATh PAOOTy TPYMIbl, PAllMOHAIBHO PACHIPEEIATh
00S3aHHOCTH U TUIAHUPOBATH JEATEILHOCTh B HECTAHIAPTHBIX CHUTYAIMSX,
aJIeKBaTHO OLICHMBATh BKJIAJl KaXXJOrO0 M3 YYaCTHHUKOB TPYIIBI B PEUICHUE
paccMaTpuBaeMOU MPOOIIEMBI.

K xonity o0yuenus B 11 kiacce nmpeaMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PAa3BUTUM COBPEMEHHOW TEXHUKHU HU
TEXHOJIOTUM, B IPAKTUUYECKOM JESITEIbHOCTH JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
bu3uYecKo KapTUHBI MHUpPA; YYUTBIBATH TPaHUIBl MPUMEHEHHUS HW3YYEHHBIX
(u3NUEeCKMX MOJENICH: TOYEUHBIN 3JEKTPUUYECKUN 3apsl, JIyd CBETA, TOUYECUYHBIN
UCTOYHUK CBETA, SIAEpPHAs MOJAENb ATOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SiApa MpHU
penieHun (PU3MUECKUX 3a/1ay; pacrio3HaBaTh (PU3MUECKUE SIBJIEHUS (IIPOIECCHI) U
OOBSACHATHL MX Ha OCHOBE 3aKOHOB DJIEKTPOJMHAMUKH M KBAaHTOBOW (DU3MKHU:
ANEKTPUYECKass MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XWMHYECKOE, MarHUTHOE
NEUCTBUSL TOKAa, B3aUMOJEHCTBUE MATHHUTOB, JJICKTPOMArHUTHAs WHIYKIHUS,
NEWCTBUE MArHUTHOTO TOJISI HAa MPOBOJHHUK C TOKOM U JIBIXKYILIMWCS 3apsii,
AJIEKTPOMArHUTHBIE KOJIEOaHUsI U BOJIHBI, IPSMOJIMHENHOE paclpOCTPaHEHUE CBETA,
OTpaXeHUe, MperoMieHue, UHTephepeHuns, AMPpakuus W MNOJIspU3alMsl CBETa,



aucnepcus cBera, poroanextpuueckuit 3hdext (poroaddexr), cCBETOBOE NaBICHHE,
BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aromMa BOAOPOJA, €CTECTBEHHas H
MCKYCCTBEHHAs] PaJUOAKTHUBHOCTH; OMHCHIBATH H3YUYCHHBIE CBOICTBA BEIIECTBA
(omexTpuuecKue, MarHuTHbIE, ONTHYECKHE, DJIEKTPUUYECKYI0 IMPOBOAUMOCTH
pa3aMuYHBIX CpEel) U OJIEKTPOMArHUTHbIE SIBJIEHMS (MPOLIECCHI), HCIIONIb3YS
(u3nyeckue BETUYMHBL: JJIEKTPUUYECKUN 3apsl, CWIa TOKa, DSJIEKTPUYECKOE
HalpsOKEHUE,  AJIEKTPUYECKOE  CONPOTUBIEHHE,  PA3HOCTh  MOTEHIUAJIOB,
AJIEKTPOJBHIKYILAs CUIIa, pabOTa TOKa, UHIYKIUSI MAarHUTHOTO I0JIs, CHila AMnepa,
cwia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPTUS FIEKTPUUYECKOTO U MAarHUTHOTO
noJiel, IepUoA 1 YacToTa KojaeOaHni B Kojae0aTeIbHOM KOHTYPE, 3apsil U CHJIa TOKA
B IIPOIIECCE TAPMOHUYECKHX 3JICKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE pacCTOSIHUE
Y ONTHUYECKasl CWJIa JUH3bI, MPU ONKCAHUU TPABUIBHO TPAKTOBATh (PU3NUCCKUI
CMBICTT HCHOJB3YEMBIX BEJIWYMH, HMX OOO3HAYEHHS M EIUHUIIBI, YKa3bIBaTh
(bopMyITBI, CBA3BIBAIOIINE JAHHYIO PU3NIECKYIO BEIHUMHY C JPYTUMH BEIMYUHAMU;
ONUCHIBATh M3yYEHHbIE KBAHTOBBIE SIBJICHUS U TPOILECCH], MCIONb3Ys
(u3nyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, [UIMHA BOJHBI U
4acTOTa CBETA, SHEPIHs U UMITYJIbC (DOTOHA, IEPUOJ MOTYpacCIiaa, SHEPTUs CBSA3H
aTOMHBIX sJIep, TPU OMNHCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT
WCIIONIb3YEMBIX BEJIIMYMH, WX OOO3HAYCHHs] W EAWHUIIBI, yKa3bIBaThb (POPMYIIH,
CBSI3BIBAIONIME JIAaHHYIO (DM3MUECKYI0 BEIMYMHY C JPYTHMH BEIMYUHAMH,
BBIUHCTIATh 3HAUEHUE (DU3MUECKON BETUYMHBI; aHAIM3UPOBATh (PHU3UUECKHE
IPOLECCHl U SBJICHUS, UCTOb3Yys (GU3NUECKHE 3aKOHBI U MPUHLHUIIBL: 3aKOoH OMa,
3aKOHBI IOCJIEIOBATEIBLHOTO U MapajyIeIbHOIO COEAMHEHUS IMPOBOJHUKOB, 3aKOH
JIxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKLIHWH, 3aKOH NPSMOJMHEHHOIO
pacnpoCTpaHEHHs] CBETa, 3aKOHbl OTPA)KEHUSI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa,
ypaBHeHHe OuHIITeHA a1 HoTodPderTa, 3aKOH COXPAHEHHs] DHEPTHH, 3aKOH
COXpaHEHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DSJIEKTPUYECKOro 3apsiia, 3aKoH
COXpaHEHUsl MacCOBOIr'0 YMCIIA, MOCTyNaThl bopa, 3akOH paJuoakTUBHOIO pacraja,
Py 3TOM pPa3auyaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHA, €0 MaTEeMaTUYECKOe
BBIDA)KEHUE W YCIOBUSA (TpaHULbl, 00JIaCTH) NPUMEHUMOCTH; OINpPENesaTh
HaIpaBlIeHUE BEKTOPa MHAYKIIUYA MAarHUTHOTO TIOJISI IPOBOTHUKA
C TOKOM, CUJIbI AMIiepa U cuiibl JIopeH1a; CTpOUTh U ONTUCHIBATH U300paxKeHHe,
CO371aBaeMO€ TUIOCKUM 3€pKajioM,
TOHKOW JIMH30M; BBIMIOJHATh SKCIEPUMEHTHl IO HCCIENOBAHUIO (PU3NUECKUX
SBJICHUN U MIPOLIECCOB C MCIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: MpHU
3ToM (opMyIupoBaTh MpoOJeMy/3a7ady M THIOTE3y Y4eOHOTO DSKCIIEPUMEHTA,
coOuparh YCTaHOBKY M3 MPEAJIOKEHHOrO0 O0OpYyIOBaHMS, MPOBOIUTH OMNBIT U
(opMyIUpOBaTh BBIBOJBI; OCYLIECTBIATH MPSMBIE W KOCBEHHBIE HW3MEpPEHUS
(u3HUEeCKUX BEJIMYUH, MPU ATOM BBIOUPATh ONTUMAJBHBIN CIOCOO U3MEPEHHS U



HCIIOJIb30BaTh H3BECTHBIE METObI OLIEHKH OTPELTHOCTEN N3MEPEHUI; UCCIIEN0BATh
3aBHCHUMOCTH (PU3NYECKUX BEIMYUH C MCIIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: MPU
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pe3yibTaThl MOJYYCHHON
3aBHCHUMOCTH (PU3MUECKHUX BEJIMYUH B BUJIE TaOIHUIl ¥ TPpapUKOB, AETaTh BHIBOABI 110
pe3yibTaTaM HCCIENOBaHus; CcOOM0aTh TMpaBuja O€30MacHOro Tpynaa MpH
IPOBEJICHUHU HCCIEAOBaHUM B paMKax Y4YeOHOro SKCHEpPUMEHTa, Y4eOHO-
UCCJIEIOBATENILCKOM M TMPOEKTHOM  JIEATENbHOCTH €  MCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U J1a00OpPaTOPHOTrO 000PYI0BaHUS; PEIIaTh pACUETHBIC
3a/layy ¢ ABHO 33JaHHON (PU3NYECKON MOJEINbIO, UCTIONIB3Ys (PU3UUYECKUE 3aKOHBI U
MPUHIIUIIBI, HA OCHOBE aHaju3a YCJIOBHS 3aJlayd BHIOMPATh (PU3MUECKYIO MOJIETb,
BBIICTISATh (DPM3MUYECKUE BEIUYMHBI M (POpPMYJIbl, HEOOXOaUMBIEC ISl €€ pelIeHus,
MIPOBOJIUTH PACUETHI U OLIEHUBATH PEAIIBHOCTD OJIYYEHHOTO 3HAYE€HUS (PU3NUECKON
BEJIMYMHBI, pellaTb  KAayeCTBEHHbIE  3aJauyd:  BBICTpAUBAaTh  JIOTUYECKU
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKJIECHUU C OMOpPOM Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIOJIb30BaTh [IPH PELLIEHUH YUE€OHBIX 3a/1a4 COBPEMEHHbIE HTH(POPMALIMOHHBIE
TE€XHOJIOTUU [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPHPETALUA U MPEICTABICHUS
y4eOHOM W HAy4YHO-TIOMYJISIPHOW HMHQOpPMAlUU, MOJYYEHHOW W3 Pa3IMYHBIX
MCTOYHHMKOB, KPUTUUYECKN aHAJTU3UPOBAThH MOIYYaeMyr0 MH(OpMaLunio; OObIACHSThH
MPUHIUIBI JEHCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, pas3iinyaTh
yCIOBHSI MX O€30MacHOr0 MCIOJIb30BaHUS B IOBCEIHEBHOW >KW3HU; MPUBOAHUTH
IpUMEpPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHHE MPOIIECCOB OKPY>KAIOILIET0 MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTUH;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS TO (U3UKE B MOBCEJHEBHOW XU3HU IS
oOecrieueHrss 0€30MAaCHOCTH TIpU OOpalleHUuH C TpubopamMu M TEXHUUYECKUMHU
yCTpOMCTBAMHU, JUJIsI COXPAHEHHUS 370POBbsl U COOJIOJEHHUSI HOPM SKOJIOTHYECKOIr0
MOBEJIEHUS B OKpYKalolel cpesie; paboTaTh B IpyMIe C BHINOJIHEHUEM Pa3IMYHbIX
COLIMAJIBHBIX POJIEH, MIaHUPOBATh PAOOTy TPYMIIbl, PALIMOHATBHO PACIPEECIAThH
003aHHOCTH W IUIAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CHUTYaLHUsX,
aJIeKBAaTHO OLEHMBATHh BKJIAJ KaXJIOr0 M3 YYAaCTHUKOB TPYIIbI B pELICHUE
paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (un¢pposbre)
2 NPOrpaMMbI Beero Kontposbubie | Ipakruueckne | 00pasoBaTelbHble
pPadoThI padoThI pecypcerl
Pa3znen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSL
5 bubmuorexa [JOK
11 @u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS https://m.edso0.ru/7fA1bf72
Wroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Jlunamika ! https://m.edsoo0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.eds0o.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubmuorexa [JOK
31 TEOpUHU 9 1 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKH 10 1

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




AFpGI‘ ATHBIC COCTOAHUA BCIICCTBA.

bubmuoreka [JOK

3.3 @da30BbIE IIEPEXOABI 5 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOANHAMUKA
bubmuorexa [JOK
4.1 dnexTpocTaTHKa 10 https://m.edsoo0.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubnunoreka [JOK
4.2 Pa3IMYHBIX cpesax 12 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PesepBHOe Bpemst 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM (ungposnie)
2 IPOrpaMMbI Beero Kontpoabusie | Ilpaktnueckne | 00Pa3oBaTeibHbie
padoThI padoThI pecypcenl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHOe nojue. I1eKTPOMAarHUTHAs bubnnoreka [JOK
11 WHIYKIUSA 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
MexaHu4yecKkue U 3J1€KTPOMArHUTHBIE bub6nuoreka [IOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHnYeCcKUEe U 3E€KTPOMATHUTHBIE BOJIHbI bub6nuoreka [IOK
2.2 5 1 https://m.edsoo0.ru/7f41c97c
23 o 10 3 bu6mmoreka [IOK
' frThka https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OcCHOBBI crielIUaIbHOM TEOPUH bubnmoreka [JOK
31 OTHOCUTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Hroro no pasgeny 4




Paszgen 4. KBAHTOBAS ®PU3UKA

. bubnunorexka [HOK
4.1 DJIeMEHTHI KBAHTOBOM OIITHUKHA 6 https://m.edso0.ru/7f41c97¢
4.2 Ctpoenue atoma 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢c
43 5 bu6mmoreka [IOK
: ATOMHOE 57pO https://m.edsoo.ru/7f41c97¢c
Htoro no paznemny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKHU

5.1 DeMeHTBl aCTPOHOMHUU U aCTPOPHU3IUKU 7 E;Ig;;;féigrouﬁf 41c97¢c
Htoro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
6.1 OGoburatomee nosTOpeHne 4 https://m.eds00.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







ITIOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne T Nlata uudposbie
. €Ma ypoka Beero Kourpoabusie | Tpakruueckue | usyuenns o0pa3oBaTe/ibHbIE
r
padoThI padoThI pecypent

®usuka — Hayka o npupozae. Hayunsie

1 METO/Ibl HO3HAHUS OKPYKAIOIIETO 1 Brbmmorexa LIOK
Mupa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B

5 (OopMHUPOBAHUN COBPEMEHHOM HAay4YHOU L Bu6muorexa [JOK
KapTHHBI MDA, B TPAKTHYECKOH https://m.edsoo.ru/ff0c33e6
NEeATeILHOCTH JIFOAeH
MexaHnueckoe ABUKEHUE.
OTHOCUTENBHOCTh MEXAHUUYECKOTO Bu6uorexa [JOK

3 nerkenns. Ilepemenienne, CKOpocTs, . https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMepHOE NpsAMoONMHENHOE bubnnoreka [JOK

4 JBUKECHUE 1 https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE bubnuorexa [JOK

S JBHOKCHHE 1 https://m.edsoo.ru/ff0c372e
CBoOoiHOe majieHne. Y CKopeHue bubnmnoreka [JOK

6 CBOOOIHOTO MaAECHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonunerinoe npmxenue. /[prmxenue

7 MaTepuanbHOI TOYKHU MO OKPYKHOCTH 1 brbnmorexa IOK

https://m.edsoo.ru/ffOc3ada




[Tpuniun otHocuTenpHOCTH ["anues.

bu6mmoreka [IOK

HNuepuunanbHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HbroToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bu6mmoreka [IOK

9 cynepno3uiuu cuil. Bropoii 3akoH
HbI0TOHA U151 MATEPUATLHOMN TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HeroTona 1uis bubnnorexa [HOK

10 MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKkoH BceMupHoro tsaroreHus. Cuna

11 TskectH. [lepsas KocMuYecKast bubmorexa [IOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cuna ynpyroctu. 3akoH I'yka. Bec bu6nuoreka [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapduuueHt TpeHus.

13 CwJla CONPOTHUBJIEHUS TIPU IBUKEHHUH brbsmorexa LIOK
Tella B KHIKOCTH MM Ia3e https://m.edso0.ru/ff0c3f76
[ToctynaTenbHoe 1 BpamaTreabHOe

14 JBHYKEHHE a0COIFOTHO TBEPJOTO TEIA. Bu6snmorexa LIOK
MowmenT cunsl. [1nedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. Bu6snmorexa LIOK

Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMnyibca. PeakTuBHOE JBUKEHHE

https://m.edsoo.ru/ff0c43d6




16

Pabota u MOLIHOCTD CHIIBI.
Kunerndeckas sHeprust MaTepuanbHON
ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

HOTeHHI/IaHBHaﬂ OHEPIus.

bu6mmoreka [IOK

[MoreHuunanbHas SHEPTHUsl YIIPYTo
neOpMHUPOBAHHON MPY>KUHBIL.
[MoreHumanpHas HEPrHsl TeJa BOJIU3U
MOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[ToreHnnmansHble ¥ HENOTEHIIMATIBHBIC
cuibl. CBsA3b pabOThI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI C
N3MCHCHUECM MGX&HI/I‘IGCKOﬁ BHCpFI/II/I
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOTO KIyTa»

20

KonTpomnpHas pabota mo Teme
«Kunemaruka. /[nHamuka. 3aKOHbI
COXpAHEHUS B MEXaHUKE»

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

21

OCHOBHBIE TIOJOKEHHUS
MOJICKYISIPHOKUHETUYECKON TEOpUH.
BpoynoBckoe nemxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?




22

Xapakrep JBUKEHUS U
B3aUMOJICVCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. Konuuectso
BemectBa. [locTtostnHas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
u e€ uzMmepenue. lllkana remneparyp

Ienascus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

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

26

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPTUr
JBUKEHUS MOJIEKYJI. Y paBHEHUE
Menneneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH MEXKITY
napamMeTpaMH COCTOSTHUS
Pa3pe)EHHOTO ra3a

29

I/I3OHpOI_ICCCBI B UACAJIBHOM ra3€ 1 ux
rpa(pnqecxoe MMpEaACTaBJICHUC

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




BuyTpenHsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco6bl e€ n3menenus. Konruectro

bubmuoreka [JOK

30 TEIIOTH! 1 paboTa. Bayrpenmss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICATBHOTO
raza
bubmuorexa [JOK
31 Buper Teruionepenasm https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
32 KonuuecTBo TemioTel npu bubnnorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauadaTHIi mpouecc
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnoreka [JOK
33 IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ff0c5efc
34 Heob6patumocTs mporieccoB B bubnuotexa [JOK
npupoze. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
[Mpunnun nevictus u KI1J TrermoBoit bubnuorexa [JOK
35 MalllMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIIJ{
DKOJOTHYecKHe MPoOIeMbl
37 TEIUIOPHEPTETHKU
38 O6o06matomuii ypok «MonexynspHas bubnuorexa [JOK

¢uzrka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938




KonTponbhas pabota no teme

39 «Monekynsipaas ¢pusnka. OCHOBBI brbmmorexa LIOK
TePMOIMHAMHKIY https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBaHre U KOHIEHCAITUSA. bubmuorexa [JOK

40 Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOMOTHAS M OTHOCHTENbHAS

41 BI@KHOCTH BO3/yXa. HackleHHbIi bubmorexa LIOK
rap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u

1 aMOP(bHBIe Tena. AHU30TpONUs Bu6morexa IIOK
CBOHCTB KpHCTaiIoB. XKupkue https://m.edsoo.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbIE MaTepHAaIbI
[InaBneHue u KpucTaIM3aIMSL.

43 VenpHas TENiI0Ta MJIaBICHUS. bubnnorera LIOK
Cy6umars https://m.edsoo.ru/ff0c6708

a4 bu6mmoreka [IOK
YpasHeHuE TeMI0B0ro bananca https://m.edsoo.ru/ff0c6820
DneKkTpu3zanus Tei. JNeKTPUIECKU bubnunoreka [JOK

45 3apsn. [IBa BUa DIEKTPUIECKUX https://m.edsoo.ru/ffOc6bcc
3aps0B
[IpoBOgHMKH, TUITEKTPUKH U

46 TIOJYIIPOBOJHKUKH. 3aKOH COXPAHEHUSI Brbmorexa LIOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ff0c6bcc




B3aumoneiictBue 3apsiioB. 3aKOH

47 Kynona. ToyeuHblii SIeKTpHIECKHUii Bubnmorexa IOK
3apsi https://m.edsoo.ru/ffOc6ce4
Hanps>k€HHOCTB IEKTPUYECKOTO

18 nois. [IpuHnun cynepno3unuu Bu6miorexa IIOK
JNEKTPUIECKUX Tosiel. Jlunnu https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
Pabora cui anekTpocTaTHueCcKOro

49 nons. Ilotenmman. PasHocts brbmiorexa [IOK
[IOTCHIHANIOB https://m.edso0.ru/ff0c6f00
[TpoBOHUKY U JUITEKTPUKHU B

50 3JIEKTPOCTATHYECKOM TIOJIE. brbmorera [IOK
JIMBeKTpHYEcKas TIPOHHIIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubnmnorexa [JOK

51 OnextpoéMkocTs. Konnencarop https://m.edso0.ru/ff0c7126
ONEeKTPOEMKOCTbH MIOCKOTO

52 KOHJIEHCATOpa. DHEPIHs 3aPSHKEHHOTO brbmorera [IOK
KOHJIeHCaTopa https://m.edsoo.ru/ff0c72c0
JlaGopatopHas pabota "M3mepenue

53 IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHLMI [EeNCTBUS U IPUMEHEHHE

e KOHJIEHCATOPOB, KOMTUPOBAILHOT'O

amnmapara, CTpyMHOr0 IpHHTEpa.
DneKTpocTaTHUecKast 3allinTa.

3azeMIIeHHE SIEKTPOIPUOOPOB




55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuia Toka. Hamnpsixenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[TocnenoBarenvHOE, MapaiesibHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

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

57

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

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

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHS

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

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METAJUIOB. 3aBUCHMOCTh
COHpOTI/IBJ'IeHI/Iﬂ METAJIJIOB OT
temnepaTypbl. CBEpXITPOBOAUMOCTh

60

DIIEKTPUYECKUI TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomyrpoBoAHUKH, UX COOCTBEHHAs U
pUMecHas MpoBoIUMOCTh. CBOHCTBA
p—n-niepexoza. [lomynpoBogHUKOBBIE
npubOopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUUYECKUI TOK B paCTBOpaxX U
paciuiaBax 3JeKTPOJIUTOB.

bu6mmoreka [IOK

62 DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. 1 https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTEIIbHBIN U Bu6nmorexa LIOK

63 HECAMOCTOSTENbHBIN pa3pan. MonaHus. 1 https://m.edsoo.ru/ff0c84ae
[Lmazma
DneKkTpuuecKue Npudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE Butmoreka [IOK

64 npumeHeHnue. I1papuna TexHukn 1 https://m.edsoo.ru/ffOc86fc
0e301acHOCTH
O06o0maromuii ypok bu6mmoreka [IOK

65 «INEKTPOTUHAMHUKAY 1 https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [locTosHHBIN L Bu6muorexa [JOK
dNIEKTpUYECKuit TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cperax»
Pesepsuslit ypok. KontponbHas pabota bubnnoreka [JOK

67 1o Teme "DeKTpoAuHaMuKa" 1 https://m.edsoo.ru/ff0c8c56
PesepBHeIil ypok. O600a0mui ypok bubnmoreka [JOK

68 o temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6¢c
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[NPOT'PAMME




11 KJIACC

KoauyecTBO 9acoB DJIeKTPOHHbIE
Ne " Jlarta uudposbie
/i €Ma ypoka Beero KonrTpoabubie | IlpakTuuyeckue W3yueHusI 00pa3oBaTeJbHbIC
paﬁOTbI paﬁOTbI pecypcebl
[TocTossHHBIE MArHUTHI U KX
B3auMojieiicTBre. MarHuTHoOE 1oJie. Bu6amnoreka LIOK

1 BekTop MarHuTHON HHAYKIMH. JIHHAN 1 https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MaruuTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. L Bu6mmoreka LIOK
B3anmopeiicTBre mpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yueHue bubmuoreka [IOK

3 MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

A JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«ccrnenoBanue IeMCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA

. JBUKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 Bbubnmorexa [LIOK
Cuna Jlopennia. PaGoTa cuiibr https://m.edsoo.ru/ff0c9df4
Jlopenua




OnexTpoMaruuTHas nHAyKuus. [lotTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHON

naaykiuu Gapanes

Jlaboparopnas padota «VccienoBanue
SABJICHU S BHGKTpOMaFHHTHOﬁ
WHIYKITUW

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIIEHUE
camonHaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, 3JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
VMHIYKIMOHHAs I1€Yb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHIYKITHS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas pabota mo Teme
«Mar"gurtHoe 1ojJe.
SHGKTPOMaFHI/ITHaSI I/IH)IYKIII/IH»

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58




12

CB0OOOTIHBIC MEXaHHUECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopuas padota «Vccienoanue

3aBUCUMOCTH MIEPUOJA MaJIbIX
KoJieOaHUM Tpy3a HA HUTHU OT JIJTUHBI
HHUTH U MacChl Ipy3a»

14

Konebarenbublii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

OJICKTPOMArHMTHBLIC KOJeOaHus B
nacajibHOM KoJIeOaTeIIbHOM KOHTYpC.
Amnagnorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAroHuTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
MeXaHHYeCcKHue Koyebanus. Pe3oHanc.
BBIHY)K}IGHHBIG 3J'ICKTpOMaFHI/ITHBIe
KoJIeOaHHs

but6mmorexa [IOK
https://m.edsoo.ru/ff0cbb86




17

Ilepemennsblii Tok. CUHYCOUJAJIbHBII
MEpEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JICHCTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
neperaya u norpedaeHue
JIEKTPUYECKON YJHEPTUU

19

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeEMEeHHOr0 TOKA, JTMHHUI
JJEKTpoIepesad

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPO3HEPTUU B MOBCEIHEBHOMN
KU3HU

21

MexaHndecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocTh
pacupocTpaHeHUs U JJINHA BOJIHBI.
HonepeqHHe " IPOJ0JIbHBIC BOJTHEBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKkopocTh 3ByKa. I poMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBoiicTBa U ckopocTh. [IIkama
SJICKTPOMArHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0




[TpuHIIMIIBI paIKOCBS3U U

24 TeneBuAeHus. Pa3BuTne cpeacts
cBs3u. Paguonokanus
Kontponbnas padota «Konebanus u bubmuorexa [{OK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacIpOCTpaHEHHE
CBETa B OJTHOPOIHOM CpeJIE. Bubmmoreka [JOK

26 Toueunslil HICTOYHUK cBeTa. JIyd cBeTta https://m.edso0.ru/ff0cd350
OTtpaxkeHune cBeTa. 3aKOHBI OTPAKEHUS

27 ceera. [locTpoeHue U300paxeHuii B bubsmorexa LIOK
TIOCKOM 3epKate https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. [Tonnoe

- BHyTpeHHee oTpakeHue. [IpenenbHbrit Bu6uoreka IIOK
YT'OJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
JlabopaTtopHas pabota «3mepenue bubmuoreka [JOK

29 ITOKa3aTelsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunzel. [TocTpoeHne n300paKeHM B bubmmoreka [JOK

nuH3e. opmyiia TOHKOM JIMH3BL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX»




Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. Ler. JlaboparopHas

32 pabora «Habmoienue nucrepcun
CBETa»
Wutepdepennus cera. Audpaxius Bu6muoteka [JOK

33 cBeta. [ludpakinuonnas pemeérka https://m.edsoo.ru/ffOced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK

34 [Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOPsI U YCTPOUCTBA U

35 yCIIOBHS UX 0€30MacHOT0 MPUMEHEHUS
['paHHIIBI TPUMEHUMOCTH

36 KJlaccu4eckor MexaHuku. [loctynarel Bu6imotexa [IOK
CHCINAJIbHON TCOPHUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.

37 3amMe/yIeHre BPEMEHH U COKpAIlCHIE bubmmorexa LIOK
JUTHHBI https://m.edsoo.ru/ffOcfad2
DOHeprust 1 UMITYJIbC PENSITUBUCTCKON

38 vactuipsl. CBA3b MACCHI C SHEPTHEH U bubmmorexa LIOK
MMITYJIBCOM. DHEPIHUS TOKOS https://m.edsoo.ru/ff0cfc68
Kontponbras padota «OnrTuka.

39 OCHOBBI CIIENUATLHON TEOPHUH bubnmoreka [IOK
OTHOCHTENBHOCTHY https://m.edsoo.ru/ffOcf6f0

10 ®oronsl. opmyna [1nanka. Jneprus bu6muotexa [JOK

Y UMITYJIbC )OTOHA

https://m.edsoo.ru/ffOcfel6




OTKpbITHE U HCCIIEI0BAHUE

bubnunorexa LIOK

41 dororddekra. OnwiTer A. T
CTONIeToRA https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE

42 Ditrmreitna 11 hoTodrhdekTa. BH@HOTeKa LHOK
«Kpachas rpasnma» horosddexra https://m.edsoo.ru/ff0d015e
Jasnenue ceera. Onbitsl [1. H.

43 JlebeneBa. XMMUUECKOE IEHCTBUE Bubsmorexa [IOK
CRETA. https://m.edsoo.ru/ff0d04a6
TexHnuyeckue ycTpoiicTBa u
MPaKTHYECKOE MPUMEHCHHUE:

44 (dhoToseMeHT, GOTOIaATUHK,
CONHEeYHas OaTapesi, CBETOUOT
Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK

45 KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens aroMa ToMcoHa. OnbITHI

46 Pesepdopa 1o paccesHuIo o-4acTHII. bubmorexa IIOK
TInaHeTapHas MOENb aTOMa https://m.edsoo.ru/ff0d091a

but6mmorexa [IOK

47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u normiomenue GoToHOB

48 IPU [IEPEXOJIE ATOMA C OJHOIO YPOBHSI bubmiorexa TIOK
SHepruu Ha APyroii. Bu/bl CIIEKTPOB https://m.edsoo.ru/ff0dOafa
BoimoBble cBoMicTBa YacTHIL. BoTHEBI

49 ne Bpoiisst. KopryckyisipHOBOIHOBOI Bubnmoreka [IOK

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JTYUCHUC

50

OTtkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3TyUYCHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-,
ramMMausiydeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEKTPOHHBIM U TO3UTPOHHBIN
Oerapacnan. ['amma-uznydenue

bubnuoreka [{OK
https://m.edso0.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B S7pE.
SnepHble peakuuu. SnepHelil peakTop.
[Tpobnemsbl, epcreKTUBHL,
JKOJIOTUYECKUE ACIIEKTBI A1EPHOMI
JHEPIeTUKU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pErUCTpalvK JIEMEHTAPHBIX YACTULL.
Kpyrisiii cron «®yHaameHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bu3MUECKOI KapTUHBI MUPAY

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0ro HeGa. Co3Be3nus,
SlpKI/Ie 3Bé3)II)I, IIJIAHETBI, UX BUANMOCE
nekeHue. ColHeuHast CucTeMa




56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Nctounuk sHeprun CosiHia v 3BE311

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOU
MOCIEN0BAaTENbHOCTH. BHyTpeHHEE
ctpoenue 38€31. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. ['amaktuku. YEpHbIE NBIPHI
B s/Ipax rajJakTUK

59

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bonbpmoro B3peIBa.
PennkroBoe usnyudenue.
MertaranakTuka

60

Hepemennsie npobieMbl aCTpOHOMUHT

61

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢puzuku u
aACTPOHOMHUHU B YKOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YelioBeKa




63

O6o0maromuii ypok. Poibs u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa

64

O6o0maromuii ypok. Poib
(buzuveckoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

O6o6maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM
psly COBPEMEHHBIX
€CTECTBCHHOHAYYHBIX TIPECTABICHUIN
0 TIPUPOJIC

66

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLUS

67

PesepsHblit ypok. OnTrka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTENIbHOCTH

68

Pezepuslit ypok. KBanroBas ¢usuka.
DneMEHTHl aCTPOHOMUU U
acTpo(U3UKH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHN



HUHTEPHET






