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IMNOACHHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPEOOBAHMI K pe3ysbTaram
OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHON Mporpammsbl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yuérom denepanbHOl padodeil mporpaMMbl BOCHUTAHUS U
KOHLEMIUU TpernojiaBanust yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yrommux OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Copepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kimaccoB npu 00yueHuun
ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usnke coorBercTByeT TpedoBanusaM GI'OC COO k muaHupyeMbiM
JUYHOCTHBIM, MPEMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyYCHHsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliid MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUeOHBIMH NpeaMeTaMu. B Heill onpenenstoTcs OCHOBHBIE
1EeNIN U3y4eHus (PU3UKHU Ha YPOBHE CpPEAHEro oOIero oopa3zoBaHus, JIaHUPYEMbIE
pe3ynbTaThl  OCBOGHHMS Kypca (HU3UKU: JMYHOCTHBIE, METalpeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no u3suke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npenmMera «Pusnka» mo rojgam o0yueHusl.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAaX MPHUPOJbI, BHICTYIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpy:karomiem mupe. LIkoabHBIN Kypc PU3NKU — cucTeMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBICHWH, H3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
dbusnueckoit reorpadueld U actpoHoMmuein. Hcmomb3oBaHWEe W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeseNsieT  XapakTep U pa3BUTHE
pa3zHo00pa3HbIX TEXHOJOTUM B chepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
NOJIYYEHHs] HOBBIX MATEPHANIOB C 33JaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
($u3MK1 BHOCUT OCHOBHO# BKJIaJl B (HOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydaronuxcsi, B (OPMUPOBAHHE YMEHHH NPUMEHSATHh HAYYHBIM METO/
MO3HAHUS MPU BHINOJHEHUU UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku A1 ypoBHS CpeHEro 001ero o0pa3oBaHus OJI0XKEH
pPSA UIIEH, KOTOPBIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBIISIETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3fesioB (DU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoesa cenepanuszayuu. B cOOTBETCTBUU C HeW Marepuan Kypca (U3HKA
00beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILECTBE U
oJIe.

Hoes eymanumapuzayuu. E€ peanuzauus OpeArnojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKONM HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUYECKIMU, HPABCTBEHHBIMU
Y 9KOJIOTMYECKUMU TTpoOIeMamu.

Hoes npuknaonoii nanpasnennocmu. Kype pu3uku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKHX MPUIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peanusyercsd TOCPEACTBOM BBEACHHUS HIIEMEHTOB
COJIEP)KaHMS, TMOCBAIIEHHBIX HKOJIOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUA M TEXHOJIOTHM, a TakkKe OO0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOIONIONIb30BAHMS U HKOJIOTMYECKOM 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (DU3MKHM Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SABIAIOTCS (U3nUeckue Teopuu (GopMHUpPOBAHUE TNPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX ITPEACTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOAX0A B Kypce (PU3MKU peaqu3yeTcs Mpex]ie
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHOU AESITEIbHOCTH 00YyYaroluXCsl.
Jl1st 6a30BOr0 ypoBHA Kypca PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX 9KCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPbIE B IpOrpaMme
no (usuke 0ObEeTUHEHBI B OOMIMUN CHUCOK YYEHWYECKUX MPAKTHUYECKUX PadoT.
Bbiienenne B yKka3aHHOM I€pedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISl U OLICHKH, OCYIIECTBIISIETCS] YYACTHUKAMH 00pa30oBaTEIBLHOrO Mpolecca
UCXOJl U3 OCOOEHHOCTEW IJIAHMPOBAHUS M OCHalleHHsl kKaOuHeta (usuku. [lpu
3TOM O00€CleyuBaeTcsl OBJIAJCHUE OOYyYaIOIIMMHUCA YMEHHUSIMU TPOBOJIUTH
KOCBEHHbIE M3MEPEHHUS, MCCIEN0BAaHUS 3aBUCUMOCTEH (PU3UUECKUX BEJIWYUH U
MIOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonpoe BHUMaHuE yAEISIeTCS PELIEHUIO pAaCUETHBIX M KaYECTBEHHBIX 3a7a4.
IIpu 3TOM 11 pacU€THBIX 3a1a4 IPUOPUTETOM SBJISIOTCS 3aa4d C BHO 3aJaHHOU
¢u3znyeckoil MOMAENbIO, TO3BOJSAIONIME TMPUMEHATh HM3YyUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, TaKk W MHTETPUPYs 3HAHUSA U3
pa3HbIX pa3nenoB. sl KaYeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIAOTCA 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKHX SIBJIEHUM M MPOIECCOB B OKPYKAIOIIECH
KU3HU, TpeOyromme BbIOOpa (PU3NYECKOW MOJENIH A CHUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa.



B cootBerctBHE ¢ TpeboBanusimu ®I'OC COO k maTepuanibHO-TEXHUUYECKOMY
oOecreyeHuIo y4eObHoro mpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH M3y4daTbCAd B YCIOBUSAX IMPEIMETHOrO
KaOuHeTa (PU3MKK WIM B YCIOBUAX HHTEIPUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO LuKiIa. B xabuHere ¢u3nku AOKHO OBITH HEOOXOIHUMOE
ngabopaTtopHoe 00OpyIOBaHME JJs BBHINOJIHEHHUS YKa3aHHBIX B IMpOrpamMme IO
bu3MKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHUE.

JleMoHcTpalluoHHOE 00Opy0oBaHHe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAaHOBKY
NEPEeYUCIIEHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JEMOHCTpalMid s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOILECCOB, AMIUPHUUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHHMUYECKHUX TMPAKTUUYECKUX paboT
(bopmupyeTcss B BUAE TEMAaTHYECKHUX KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyere
OJTHOTO KOMIUIEKTa Ha JBYX OOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITh TMOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JabOpaTOpuil.

OCHOBHBIMM LIEJIAIMH U3y4€HUs PU3UKHU B 001IEM 00pPAa30BAHUHU SABIISIFOTCS:

e (dopMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIUXCS K Hay4dHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/E NMO3HAaHUA U (POPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yjIbTaTa U3yueHUs] OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMeHUW OOBACHATH SABJICHHUS C MCHOJb30BAaHUEM
($U3HYECKUX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKU AT Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI.

JocTixkeHue 3TuX 1elield obecreunBaeTcsl peleHueM CIeAyIOMUX 3a1ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CPETHEro O0IIero o0pa3oBaHus:

e MpUOOpETEHNE CUCTEMBI 3HAaHUI 00 OOUINX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI acTPO(DU3UKY;

e (opmMupoBaHue yMEHHUN TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3NYECKUX SBICHUHW B NPUPOAE U Uil TNPUHATUA
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;



e OCBOCHHE CIIOCOOOB pEIICHUS PAa3IMYHBIX 3aJad C SBHO 3aJlaHHOMN
bu3nyeckoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHHOE
co3aaHue GU3NIECKONW MOJCIH, aJICKBATHON yCIIOBUSM 3a/1a4H;

e TMOHWMaHWE (U3UYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(GU3NYEeCKUX SKCICPUMEHTOB, aHAIM3a W HHTEPIPETAIMU HMH(POPMAIIHH,
OTIpEAETICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHM JUISl PA3BUTUS YMEHUU MPOECKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOM JIeATETLHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJETIO).

[Ipennmaraemeiii B mporpamMme 1o (U3MKE TMepedeHb JIaOOpaTOPHBIX W
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BHIOOP
MPOBEACHUS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYaTbHBIX
0COOCHHOCTEH 00yJarOUXC.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka M1 MeTOAbI HAYYHOT O O3HAHUSA

@dusnka — Hayka o mpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
Mupa. Poib 3kcrieprMenTa v TEOpUHU B POLECCE TO3HAHUS IPUPOIBL. DKCIIEPUMEHT
B (husuke.

MoaenupoBanue (pu3nYecKuX SBICHUW M mporieccoB. HayuHble THIIOTE3BI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb 1 mMecTto Qu3nku B (OPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBvkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHIKCHUA.
Cucrema otcuéra. TpaekTopus.

[lepemenienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpPEHUE MaTepHalbHOW TOYKH, MX MPOECKIIMM HA OCHU CHUCTEMbl KOOpJUHAT.
Ciio)keHue epeMEeNICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHHE. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, MNYTH W NEPEMEIICHUSA
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CkopeHrue CBOOOIHOTO MaeHUsI.

KpuBonmHeitHOE NBUKEHUE. [[BUKEHUE MATEPUAIIBHOM TOUKH 110 OKPY’KHOCTH
C MOCTOSHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEWHASI CKOPOCTD.
[lepuon u wacrota obpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuueckre YCTpOWCTBA H TMPAKTUUECKOE TPHUMEHEHHE: CIIUJIOMETD,
JIBUKEHUE CHAPSJIOB, IIETTHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenp cucTteMbl OTCUETA, WLIKOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenvie ABWMKEHHSI Teia, OPOIIEHHOrO MOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHust CBOOOIHOTO ITaICHHMS.

Hamnpagiienne CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO JBHKEHHUS C LIEJBIO ONPENEIICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY NYTSAMH, ITPOMACHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE pPAaBHBIE MPOMEXKYTKHM BpPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBuKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammmnesa. IlepBwii  3akoH  HeroroHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca rena. Cuia. [puniun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (okosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuna TpeHUsl CKOMBKEHUS U cuiia TpeHus nmokosa. KoaddurmenT tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUXKEHUU TEJIA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHO€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENA.

MOMEHT cuIbl OTHOCHUTENBHO OCH BpameHus. llnedo cunel. YcnoBus
paBHOBeCUS TBEPIOIO TEIIA.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHUE: MOIIUITHUKY,
JBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepUUH.

CpaBHeHUE MacC B3aMMOICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MMAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3yueHne nBuxeHus OpycKa Mo HaKJIOHHOM IIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOWIMX B NPYKUHE U
pe3rHOBOM 00pasiie, OT UX JAehopMallHH.

HccnemoBanne yclOBUMM PaBHOBECHUS TBEPAOrO TeENA, HMMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3axonvl cOXpaneHusn 6 MexaHuKe

NMnynbc MarepuanbHOW TOYKM (Tesa), CUCTEMbl MaTE€pUaJbHBIX TOYEK.
NMnynbCc cuiibl U U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOW TOYKH. TeopeMa 00 HU3MEHEHHUH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanpHas SHEPIHUs YIpyro
nedopMUpoBaHHOM NPYyKUHBL. [loTeHIManbHasE YHEPTHS TeJla BOJIU3HU MOBEPXHOCTU
3emin.

[loTeHnumanpHple W HEMOTEGHIUANbHBIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckre yCTpOMCTBA M NPAKTHUYECKOE INPHUMEHEHUE: BOJAOMET, KONED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHHUE.

[lepexoa mMOTeHIIMATBEHOM YHEPTUU B KHHETUYECKYIO i 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yyenue abCOMIOTHO HEYNMPYTOro yaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKON SHEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosexky/sipuast Gu3nka 1 TePMOJAMHAMUKA
Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHbIE TOJIOKEHUSI MOJEKYISPHO-KUHETUYECKOW TEOPUH U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenHue. [duddysus. Xapakrep ABUKEHUS W
B3aMMOJICHCTBUSl YaCTHUI[ BellecTBa. MoJenu CTPOCHHUS Ta30B, XUIAKOCTEH U
TBEPABIX TEJ U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeel. Macca u
pa3mepsl Mosieky. KonndecTBo BemiectBa. [locTositnHas ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopgens  ungeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETHUYECKOW TEOpUHM HACaIbHOro rasza. AOCONIIOTHas TeMmIiiepaTypa Kak Mepa
CpellHEell KWHETUYECKOM SHEpPruM TEIUIOBOro JBIXKEeHMs dvacTul] rasza. lllkana
temneparyp KensBuna. I'azoBbeie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lamprona. M30mponeccesl B UI€AIBbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mnpencTaBlieHWE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHu4yeckre yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BemlecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECTMHEHUIA.

OnpiThl 10 1M PYy3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogenb onbita lTepHa.

OnbITHI, JIOKa3bIBAOIIIHE CYyILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJEUCTBUSL.

Monens, HILTIOCTpUpPYIOLIAs IPUPOLY AABICHHS ra3a Ha CTEHKH COCyAa.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJEaIbHOrO rasa,
U30ITPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHMI
0o0bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTU MEXY IMapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaMuKU

TepmoanHaMuueckass cucremMa. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U criocoObl €€ n3mMeHeHus. KonnuectBo temnorsl U padota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJ€aJbHOrO0  rasa. Buasl  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIUS, U3Iy4YeHHUE. Y IeTbHAsl TEIUIOEMKOCTh BELIECTBA.
KonudecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonstue 00 anuabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K u3omporeccam. ['papuueckas
UMHTEepIpeTanus paboThl rasa.

Bropoii 3akon TepmMoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TenmoBele  MamwuHbL.  [IpuHUOMNOBI  ACHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruv B TEIJIOBbIX MamuHax. KoadduiuueHt mnose3Horo
nericTBusl TerutoBord MamuHbl. [lukin KapHo m ero xo3duumeHT mosie3Horo
JENUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW SHEPrUM Teja MPU COBEPILICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOro BO3MyXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOACMOHCTPAITHS).

M3MeHeHrne BHYTPEHHEN SHEPruu (TEMIIEpaTyphbl) TEIa IPHU TEIUIONEpeIaye.

OnpIT N0 a1nabaTHOMY PAaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, JBUTATENS BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOIO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenue yaenbHOi TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHneHcarus. Mcnapenue u kunenue. AOCOMIOTHAS U
OTHOCUTEJIbHAsA BJIAXHOCTh BO3ayxa. HacelmeHHbld mnap. YpaenbHas TeIUioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONMS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMeHHblE MaTepuaibl. [lnaBrmenue wu
KpUCTaJIM3anus. Y aeiabHas TemioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHu4yeckre yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTEpHasOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HAaCBIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JIaBJIICHUHU.

Croco0Obl U3MEpPEHUS BIAXKHOCTH.

HaOmnroienrie HarpeBaHus U IUIaBJICHUS! KPUCTAINTMYECKOTO BEIlleCTBRA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3zneua 4. JaekTpoanHamMuka
Tema 1. dnekmpocmamuka
DJIeKTpU3aLus Te. DIEKTPUUECKUN 3apsl. [[Ba BUa dSIEKTPUUECKUX 3apsI/IOB.
[IpoBOHUKM,  JHUDJIEKTPUKA W TOJYNPOBOJHUKW. 3aKOH  COXPAaHEHUSA
AIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbli 3IeKTpUYECKUil 3apsia.
Onektpuueckoe Tnone. Hampsok€HHOCTh  snekTpudeckoro mnoss.  [Ipunuun



CYyHEpHO3ULIUNA DNEKTPUUYECKUX Tosiell. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabota cun anekTpocraruueckoro nosis. [loreniuman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOAHUKN U JUAJEKTPUKUA B BJEKTpOCTaTUUecKoM moiie. Jlurnexktpuueckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEIL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJICKTPOEMKOCTU ILJIOCKOTO KOHJIEHCATOpa OT IUIOIIAAH
MJIACTUH, PACCTOSHUS MEXIY HUMU U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomol

N3mepenne 371eKTpoEMKOCTH KOHJIEHCAaTOopa.

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

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAaHUS 3JIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa [ yyacTKa Lemu.

DNEKTPUYECKOE COMPOTUBIEHUE. YJEIbHOE COMNPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGota onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBIXKYINIAasi CHJIa M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTOM) 3iieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

DNIeKTpOHHAasT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CoOcTBeHHas u puMecHast IPOBOIUMOCTh
noynpoBoHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPUOOPHL.

DOneKTpuuecKuid TOK B  pacTBOpax M  paciulaBaX  3JIEKTPOJHUTOB.
DNeKTpoauTHYECKas: AUCCOLMALUS. DIEKTPOIH3.



DnekTpuueckuii TOK B Ta3zaxX. CamMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJIEKTPOHATrPEBATENIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIIN THO], TaThBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaIMpsHDKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA I TTOTIEPEYHOT0 CEUCHHS U MaTepuana.

CMenaHHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe dIEKTPOJABIXKYIIEeH cuiibl. KOpoTKoe 3ambIKaHHE
rajJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTH COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OIHOCTOPOHHSISI TPOBOJIUMOCTD JTUOIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne cMEemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUIbl UCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONPOTHUBJICHUS.

HaGmronenue amexrposusa.

MexnpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 6a30Boro ypoBHsa B 10 kitacce OCyIIECTBISETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMH MaTE€MAaTHKH,
000U, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (HakT, rumore3a, (puanyeckas BEIUUYMHA, 3aKOH,
TEeOopusi, HAOII0JIEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas (QyHKINS,
napaboJia, runepOona, ux rpadvkd U CBOWCTBA, TPUTOHOMETpUUECKUE (PYHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJIMHAT, CJI0KECHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KHBOUW mpupoze, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHW3MOB (BHBI TEIIONEPEayH, TEIUIOBOE PAaBHOBECHE),
ANIEKTPUUYECKUE SIBJICHUSI B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  AJIEKTPOJIMTHYECKAs  JHUCCOLMAIIMS,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBIKEHUN C HCIOJIH30BAaHHEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOJIIUIHUKY, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIy4YEeHUs] COBPEMEHHBIX MATEpHUaJIOB, B TOM YKCJIE HaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPOIpPUOOpPOB,
KCEpOKC, CTPYUHBI IPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOOpHI,
AIIEKTPOOCBETUTEIBHBIEC TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Pa3znen 4. DiaekTpoauHaMHUKA

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3anmMoaeicTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [I[pUHIMI Cynepno3uui MarHUTHBIX MOJIEH.
JluHun marHuTHOW WHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIAYKIWHA TIOJIS
MMOCTOSHHBIX MAarHUTOB.

MarauTHOE TION€ TPOBOJHHMKA € TOKOM. KapTuHa JnWHUH WHIYKUWAH
MAarHUTHOT'O TOJIS JJIMHHOTO IPSIMOIO IMPOBOJHHUKA M 3aMKHYTOTO KOJBLIEBOIO
MIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoneicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moaysb U HanpaBiieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM moJjie. Pabota cumsl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKIMU. [lOTOK BekTOpa MarHUTHON
MHAYKIWAHU. OJIEKTPOABIKYINAS CWIAa HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu dapanes.

BuxpeBoe »3yekTpuyeckoe moJie. IJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
MIPOBOJHUKE, JBHKYILEMCS TOCTYNATENbHO B OTHOPOJHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBJ€HHME CAMOMHIYKIMU. OJEKTPOABIKYILAS  CHIIA
CaMOUHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, JJEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKUWHA MAarHATHOTO TTOJIS.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE ANEKTPOMATrHUTHON UHIYKIIUU.

[IpaBuito Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiieHUE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomeol

N3ydyeHrne MarHuTHOTO MOJISL KATyIIKH C TOKOM.

HccnenoBanne neiiCTBUSA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sSBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbIE KOJ1€0AHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXaHWYECKHE  KOJEOaHHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, amminryga u (asza KoneOaHUM.
[Ipy>XMHHBIN MasATHUK. MareMaTU4ecKuii MasTHUK. Y PABHEHHE T'apMOHMYECKHX
kosebanwmii. [IpeBparenne sHepruu Npyu rapMOHUYECKUX KOJICOAHMSIX.

KonebatenbHpiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUS B
UJCIbHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXIy MEXaHUYECKUMU U
ANEKTPOMarHuTHEIMU KoneOanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBiieHne 0O 3aTyxaroUUMX KoJieOaHUsX. BBIHYKIE€HHbIE MEXaHUUYECKHE
kosiebanus. Pesonanc. BeiHyX/1€HHbIE 3JI€eKTPOMarHUTHbIE KOJIEOaHuUS.

[lepemennsblii TOK. CHHYCOMAQJIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAUEHUE CHUIIBI TOKA U
HaIpsKECHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUICCKOM
DHEPrur. DKOJOTHUYECKHE PUCKH IPU IPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yecknue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NTEPEMEHHOI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoseOaTeabHOM cUCTeMbl (MPY>KUHHBIA WM
MaTE€MaTUYECKUN MASTHHK).



HabGmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuiorpaMmbl (3aBUCMMOCTU CUJIBI TOKA U HAMPSXKEHUST OT BPEMEHU) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHc mpu mMOCIENOBATEIbHOM COECAWMHEHUU PpE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenps TUHUM 3J€KTponepeIadHn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH MEepUOa MajbIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U Macchl rpy3a.

HccnenoBanue mepeMEeHHOTO TOKA B LIEMH U3 OCIIEI0OBATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE GOJIHbL

MexaHnueckue BOJHBIL, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JjiMHa BoJIHBL. [lomepeuHble MW TPOJOJBHBIE BOJIHEI.
HNuTeppepeHius u nuppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B, V B anekTpomarauTHoi BosiHe. CBOKCTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaKECHHE, MPEIOMIICHUE, MoJsapu3anus, Audpakius,
untepdepeniusi. CKOpocTh 3MEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHUe 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagUOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paCIPOCTPAHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaOmnroienrie oTpakeHust 1 IpesIoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronienrie CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJON U
4aCTOTOHN KOJIeOaHMiA.



HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IIPEIOMIICHHE,
noJispu3anus, 1upakius, THTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETa B
oHOpoHOMU cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHusi cBeTa. [locTpoenue n3obOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MIPEIOMIIEHUS CBETA. AOCOJIIOTHBIN MMOKA3aTeNb
npenoviieHus. llomHoe BHyTpeHHee oTpaxeHue. IIpenensHbI yrosn MOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cseta. LIBer.

Cobuparomue 1 paccerBaroiye TuH3bl. ToHkas muH3a. DokycHoe paccTosiHIEe
U oNnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3oOpaxeHuil B cOOMparomux 1
paccenBaronX JuH3ax. PopMysa TOHKOU JIMH3bL. Y BETUYCHHE, 1aBAEMOE JTUH301.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHble HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHUMYMOB B HHTEpQEpeHIIMOHHON
KapTHUHE OT JIBYX CUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: OYKH, JyIa,
doToamnmapaT, NPOSKIMOHHBINA amnmapaTr, MHKPOCKOIM, TEJIECKOI, BOJOKOHHAS
OTTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pPaACHpPOCTPAHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue nprudOpBkI.

[TonHOE BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanre CBONCTB M300paKCHUH B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

HaGnronenune natepdepeHinm crera.

HaOmronenue nudpakiuu ceera.

Habnronenue aucrepcuu cBeTa.

[TonyueHne cuekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOIIBLI0 TUPPAKIIMOHHONU PEIIETKH.

Habmronenue noiasipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHnue nokazaresns npeaoMiIeHUs CTEKIIa.



HccnenoBanne cBOWCTB M300pakeHUH B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

['panuLBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crieruanbHOU
TEOPUHU OTHOCHUTEJIBHOCTU: UWHBAPUAHTHOCTh MOJYJII CKOPOCTU CBETA B BaKyyMe,
MIPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHH U COKpAILCHUE
JUTVHBL.

DHeprus 1 UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBsI3b MACCBI C SHEPTUEN U UMITYJIBCOM PEIISITUBUCTCKON YacCTHUIIbl. DHEPIrus
MOKOSI.

Pasnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®ortonsl. ®opmyna [Inanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Goroaddexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotordpdexra. YpaBuenue DuHmTeitHa s doTtoddpdexra. «KpacHas rpanuna»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(PpdeKT Ha YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

CseTonuo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbeiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[ImanerapHas Mmogmenbs aroMma. lloctynater bopa. W3nyduenue u mnorjomieHue
(GOTOHOB MpU Mepexo/ie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bumisl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOJA.

BonnoBsie cBoiicTBa yactull. Bosusl ne bpoiins. KopnycKyisipHO-BOITHOBOM
JTyau3M.

CHNOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHUE.

TexHudyeckre YCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopna.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HabGnronenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HabGmronenue nuHeiyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paaroakTuBHOCTH. OnBITHI Pe3epdopaa 1o onpeneneHnto coctaBa paguoakTUBHOTO
u3nyuyenus.  CpoiictBa  anmbda-, Oera-, ramma-uzinydeHus.  Buusnue
PagMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsag sapa. Maccosoe uncio sapa. M30Torsl.

Anbpa-pacnaa. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4YeHHE. 3aKOH PaIMOaKTUBHOIO paclaja.

DOHeprus cBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JledekT maccl spa.

SnepHble peakuuu. JleneHue U CUHTE3 s1ep.

Anepusiii peaktop. Tepmosinepusiii cuntTe3. [IpoOnembl U NEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKTHI SIACPHOU SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtob! HaOIOIEHUS U pErUCTPAIK 3JIEMEHTAPHBIX YaCTHII.

®dyHIaMeHTaJdbHbIe B3aUMOACHCTBUA. EAMHCTBO PU3NUYecKOi KapTUHBI MUPA.

TexHu4yeckue yCTpOWCTBAa U MPAKTUYECKOE NPUMEHEHHE: NTO3UMETP, KaMepa
Bunbcona, siiepHbIil peakTop, aToOMHast 0omoa.

Jlemoncmpayuu

CuéTuMK MOHU3NPYIOLINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanue TpeKOB YacTUIl (M0 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DinemMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Dtanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro neba. Co3Be3ausi, SpKue 3BE3BI, INIAHETHI, WX BHJIAMOC
JIBHKCHHE.

ConHeuHnast cucTeMa.

Connne. ConHeunasi akTUBHOCTh. Mcrtounuk sHeprum ConHI@ U 3BE3.
3BE371bI, MX OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHeKTpadbHBIM KjIacc —
CBETHMMOCTB». 3BE3JIbI TJIABHOM IIOCJIEAOBATCIILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsI 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpeHHee CTpoeHHE



3B€31. COBpEMEHHBIE NPEICTABICHUS O MPOUCXOXKACHUM U 3Boatounu CosHIa U
3BE3/. DTalbl )KU3HU 3BE3]I.

Mneunsiii I[lyte — nHama [Nanaktuka. Ilonoxxenne n nBuxenue CosHua B
["amaktuke. Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE IBIPBI B sApax
TaJaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ia. Pazoeranue ramakTuk.
Teopus bonpiioro B3peiBa. PemukTOBOE M3IyUYEeHHUE.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo0iemMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

Habmronenuss HeBOOPYKEHHBIM TJ1a30M C UCHOJIb30BAaHUEM KOMIBbIOTEPHBIX
IPUIIOKEHUN J1JIs1 OTIpeIeNICHUS TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpPHOro MOJylIapus U IpKHeE 3BE3/bI.

HabGmronenus B Teneckon JlyHsl, mnanet, Mueunoro Ilyru.

O6o0maroiee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax eaTeTbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U
aACTPOHOMHH B COBPEMEHHOW HayYHOH KapTHHE MHUPA, poib (PU3UUYECKON TEOpUU B
(opMHpOBaHUHU MPEACTABICHUHN O (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B O0IIeM Py COBPEMEHHBIX  €CTECTBEHHO-HAyUHBIX
IIPENCTABICHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuyenue kypca ¢usznku 0a30Boro ypoBHd B 11 kimacce ocylecTBIsE€TCS C
Y4ETOM COZAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
OunoJ0THN, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUA: SIBJIEHUE, HAy4HbId (akT, runoresa, (u3Myeckas BEIUMYMHA, 3aKOH,
TeopHsl, HaAOMIOEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIeHHE CUCTEMBbl YPAaBHEHUH, TPUTOHOMETPHUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKIMH HA OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTApPHBIX (DPYHKIMH, NPU3HAKK MOJ00US TPEYroJbHUKOB,
onpeieNieHue IONaau TUIOCKUX GUryp u oobEmMa Ter.

buonocusa: »>nekTpuyeckue SBICHHS B JKMBOW MPUPOJE, KOJIEOATEIbHBIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IMPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00PAa30BaHMSI KPUCTAIITNYECKON PEIIETKH, CTIEKTPAIbHBIN aHATIU3.



leoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX DY,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEJCKA3aHUE 3EMJIICTPSICCHUIA.

Texnonocusa: JHWHUUA DIIEKTPOIEpENAdY, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€Yb, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIMOHHBIN ammapaTr, BOJOKOHHAS OITHKA,
coJtHeYHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA INPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenMera «®Pusmka» Ha YPOBHE CpEIHEro OOIIEeTo
oOpa3zoBaHus (6a30BbIi YPOBEHB) JOJIAKHO OOECIEUUTh JOCTUKEHUE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE pe3yJbTAaThl OCBOCHUSI yUeOHOTro npeamMera «Du3nKka» T0KHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YaroOlUXCs PYKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPEHHEH TO3WIMEH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMH, TO3WTHUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITAa U OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUHN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOM MO3UIMK 00YYaIoIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIIECYETOBEYECKUX T'YMAaHUCTUUECKUX U
JIEMOKPAaTHYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEpPECAX TI'PAXIAHCKOIO
oO11ecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTeIbHON OpPraHU3aIINH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA HHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOMN TPaKTaHCKOW UEHTUYHOCTH, TAaTPUOTU3MA,

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIE B
JEeSTEIIbHOCTU YYEHOT0;

OCO3HAHKE JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAsS ICTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pUu3nYeckoi Hayke;

5) Tpy10BOT0 BOCIIUTAHUSI:



WHTEPEC K pa3IuyHbIM cdepaM NpodecCHOHAIBHON IESTEIBHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oyyuieit mpodeccruu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIacTH
(bU3UKHN Ha TPOTSHKEHUU BCEU KU3HU;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa dKOJOTHUYECKUX MpobIieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIECTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYNBOTO PA3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHUE OIbITa JEATETbHOCTH HKOJOTHYECKON HaINpaBICHHOCTH Ha
OCHOBE MUMEIOIINXCA 3HAaHUM 10 (PU3UKe;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
M3YyUYeHUs] PUBHKU OCYIIECTBIISATh IPOCKTHYIO U UCCIE0BATEIBCKYIO AESTEILHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA
ba3oBble JJoruyeckue JaeicTBHUA:
CaMOCTOSITETLHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNISITh eI JEATCIBbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPHUU HX
JIOCTIDKCHHUS
BBISIBISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MaTEpPUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEAIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEAaTUBHOE MBIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIeM.
ba3oBbie uccienoBare/bCKue JAelCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIIOUYEBBIMU MOHATHUSMH M METOJAAMHU
(bu3HYECKON HAyKU;



BJIa/IETh HaBbIKaMH y4eOHO-HMCCIIEI0BATENbCKOW U MPOEKTHON JESTebHOCTH
B 00yiacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IMOUCKY
METOJIOB peuieHus 3ajay (U3MYECKOro CoJepKaHUs, NPUMEHEHHUIO pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIAJECTh BHJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKACHUMN, 3a7]aBaTh MMapaMeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJE pEIICHUs 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00Opa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUH (PU3HUKY;

JTaBaTh OIICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUsA N0 (U3UKE B TNPAKTUUYECKYIO 001acTb
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHBIE TOAXO0IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTyCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJYyYE€HUS HMH(pOpMauu (U3HUECKOTO COAEpPKaHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH MOWCK, aHajH3,
CUCTEMAaTU3alMI0 M WHTEPIpEeTalni0 MHPOPMAlMU pa3IMYHbIX BHJIOB U (Popm
IPECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALIUH;

UCTIONB30BaTh  CpEeACTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIIMOHHBIX
3a/1a4 C COOTIO/IEHUEM TPEOOBaHUM IPTOHOMHUKH, TEXHUKH 0€301MaCHOCTH, TUTUEHBI,
pecypcocOepekeHurs, MPaBOBBIX U ATHYECKUX HOPM, HOPM HH(OOPMAIMOHHOU
0e30IacHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEBON ayAUTOPUHU, BHIOHPAs ONTUMAIIbHYIO
(bopMy npeacTaBICHUS U BU3YyaTU3allUu.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUueOHbIe 1eliCTBUA:
OCYILECTBIISAThH O0IIEHUE HAa YpOKaX (PU3UKH U BO BHE-YPOUHOU JI€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4ath
KOH(DIIUKTHI;



pa3BEPHYTO U JIOTUYHO H3J1ararb CBOXO TOYKY 3PEHHUS C HUCHOJIb30BAHUEM
S3BIKOBBIX CPEICTB;

IIOHUMATh U MUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIAWBUIYUIBHOU
paboThI;

BEIOWPATh TEMATHKy M METOJBI COBMECTHBIX MEUCTBHA C Y4ETOM OOIMUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0T0 YJICHA KOJUIEKTUBA;

IIPUHUMATh  L€JM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTMKEHHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacrpenensaTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJI0T0 yYaCTHUKA KOMaH/Ibl B OOIIHiA
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npemiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJAEU C TMO3UIMUH HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE MOBEACHUE B Pa3IUUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIFHO OCYILECTBJIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHH, BBISIBIATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJaUH;

CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHHUS PACYETHBIX M KayeCTBEHHBIX
3aJ1a4, IJIaH BBIOJIHEHUS IPAKTUYECKONW paboThl ¢ y4ETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUH;

JTaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpsATh paMKH Y4EOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JieNiaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO 3PYIMLHAM B 001acTH
($U3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHOM  peJeKCUd KaK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKU CUTYallluH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OILIEHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHUKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NPU aHaJIu3e pe3yJbTaToB
NEeSATENbHOCTH;

IPUHUMATh Ce0sl, IOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpU aHaIW3€ pe3yJbTaToB
NEATEIIbHOCTH;

NPU3HABATH CBOE MPaBO U MPABO APYrUX HA OMIHUOKH.

B nponecce nOCTHKEHNS INYHOCTHBIX PE3YJIbTATOB OCBOCHMS IIPOTPAMMBI 10
busuke g ypoBHS cpeaHero oOmero o0pasoBaHHMs Y O0OyYaroniuxcs
COBEPIIEHCTBYETCA AMOLMOHAJIbHBIN UHTEJUIEKT, MPEANOIAraro i
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUAETh HANPABIEHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIILHON CEPHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUs, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE IPUHHMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJECHHME, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIICHUE K JTOCTHKECHUIO LIEJIA U
yCIexy, ONTUMH3M, WHUIHMATUBHOCTb, YMEHHUE JEHCTBOBATh MCXOJs U3 CBOUX
BO3MOKHOCTECH;

HMIATUH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHHE
JIpYruX, YYUTBIBaTh €ro IMpH OCYIIECTBIECHUU OOUIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJIbMU, 3a00TUTHCS, POSIBIIATH UHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HPEJIMETHBIE PE3YJIBTATHBI

K koniry o0yuenus B 10 kiaacce npeMETHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOUN JAEATEIBHOCTH JTIO/ICH;

YUYUTBHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJCNCH:
MaTepHallbHasl TOYKa, MHEPIUAIbHAs CHCTeMa OTCUéTa, aOCOMIOTHO TBEPIOE TEIO,
WJICATbHBIN Ta3, MOJICIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJN, TOUCUHBIN
ANIEKTPUYECKUH 3aps]i IPU pelIeHUU PU3NUECKUX 3a/1ay;

pacro3HaBaTh (QpU3MUECKUE SIBIACHUS (MPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUM CTPOCHUSI BEUIECTBA U



AIIEKTPOAVMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE NAJCHUE TEJl, JBUKEHHME IO OKPYKHOCTH, UHEpLUs, B3aUMOJICHCTBUE
ten, nud@y3usi, OpOyHOBCKOE JBUKEHHUE, CTPOEHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEHHE O0bEMa Tel MpU HarpeBaHUM (OXJaXIECHHWH), TEIUIOBOE PaBHOBECHE,
WCIIApEHHUE, KOHJCHCALMS, IUIABJICHUE, KPUCTAIIM3Aalus, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, IIOBBIIICHUE JABJICHMS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBSI3b MEXIY IapaMeTpaMU COCTOSIHUSA ra3a B M30MPOLECCAX, dJIEKTpU3ALMS Tel,
B3aUMO/JICCTBUE 3aPsI0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Yys (PU3MUECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tela, CHIIA,
UMITYJIBC T€JIa, KHHETHYECKasl DHEpPrus, NOTCHIMAIBbHAS SHEPIrus, MEXaHU4ecKas
paboTta, MexaHMUYecKas MOIIHOCTb, IpPH OMNHCAHWU THPABUIBHO TPAKTOBATH
(Gu3HUEeCKUIl CMBICT MCHOJb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHS] M €IUHULIBI,
HaXOJUTh (POPMYJIbl, CBSA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIIOBBIE SIBICHMS,
UCTIONIb3Yysl (PU3MYECKUE BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOrO0 JIBHM)KEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(pGUIUMEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTelss; IpU OINHUCAHUU
IOPaBWIBHO TPAKTOBAaTh (U3UYECKUH CMBICI MCHOJb3YEMBIX BEIMYMH, WX
00O3HAaYeHUsT W EAMHMIIBL, HaXOAuTh (GOPMYJbl, CBA3BIBAIOLIME JAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYMHAM;

ONMCBHIBATh U3yYEHHBIE JIEKTPUUECKHUE CBOKCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIOIB3Ysl (PU3NUYECKUE BEIUUYMHBL: DJIEKTPUUECKUN 3apsil,
IIEKTPUYECKOE I0JIE, HANPSKEHHOCTD 10U, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJb3YyEMBIX
BEJIMYMH, MX OOO3HAYEHHUS M E€JIMHHUILIBI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOLINE
JaHHYI0 (PU3MYECKYIO BETUUNUHY C IPYTMMH BETUYHMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, UCHONB3YS (U3NUYECKUE
3aKOHBI Y IIPUHIUIIBL: 3aKOH BCeMUpPHOTO TaArorenus, I, II u 11l 3akonsr HeroTOHa,
3aKOH COXPaHEHHs MEXAaHWYECKOM DHEpPruU, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLHAN CYNEPNO3ULINNA CWI, NPHUHIMUII PABHONPABUSA HHEPLHUAIBHBIX CHUCTEM
OTCY€Ta, MOJEKYJIAPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEILECTBA, TIAa30BbIE
3aKOHBI, CBA3b CPEJHEN KMHETUYECKOU 3HEPIrUM TEIUIOBOTO JBUKEHHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMUS
DIIEKTPUYECKOTO 3apsiaa, 3akoH KylloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCJIOBHUS (TpaHUIIb,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MIPUHIIMITBI IEUCTBHS MAIIIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS MX 0€30MaCHOT0 MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJTHATh JKCIEPUMEHTHI [0 MCCIEAOBAHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmMyIIHpoBaTh MPOOIEMy/3a/1ady U THIIOTE3Y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH OIBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIE
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHII;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (QPU3WYECKUMH  BEJIMYMHAMH  C
UCIIOJIB30BaHUEM TIPSMBIX H3MEPECHHH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3YyJAbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIUUMH B BUJIE
Ta0yuIl U TPAPUKOB, JACNIaTh BHIBOJBI M0 PE3yJbTaTaM UCCIICIOBAHMUS;

coOroaTh MpaBuiia 0€30MacHOro Tpyda MpHU MPOBEACHUHN HCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Y4eOHO-HUCCIIEIOBATEILCKON W TMPOEKTHOM
JIEATEIbHOCTU C UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THbIE 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIN3a YCIOBHS 3aJla4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMbIE I €€ PEIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEATbHOCTh
MOJIYYCHHOTO 3HAYCHUS (PU3HMUECKOU BEIIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMNOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

WCIIOJIb30BaTh P PELICHUH YUE€OHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAITMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYpUPOBAHMS, UHTEPIPETAMUA U MPEJICTABICHUS
y4eOHON ¥ HAy4YHO-TIOMYJISIpHOM HWHGOPMAIMK, TOJIYYEHHOM W3 Ppa3InyHBIX
HMCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH MMOJyHaeMyto HHPOpMaITUIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TTOBCETHEBHOM KU3HU TS
obOecrieueHus: 0€30MACHOCTH TpPH OOpallleHUuH ¢ TpUObOopaMu W TEXHUYECKUMHU
YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOTO
MOBEACHNUS B OKPYKAIOILIEH CpeJIE;



paboTath B TpyIIE C BBHINOJHEHWEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAUMOHAIBHO pacHpelnessTh OO0sI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATh
BKJIaJ] K&KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTPUBAEMOMN MPOOIEMBI.

K xoniy o6yuenus B 11 kiaacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIMA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHON KAapTUHbI MHUpPa, B Pa3sBUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTU JIOAECH, LEIOCTHOCTh U €IUHCTBO
(bu3HUeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJIeei:
TOYEUHBIA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUEYHbII UCTOUYHHUK CBETA, SiAEpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sipa MpH PElIeHUH (PU3NYECKUX
3az1adg;

pacro3HaBath (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aHMMOJEHUCTBUE
MarHuTOB, >JIEKTPOMAarHUTHAasT WHAYKOUS, JCHCTBUE MATrHUTHOIO TIOJdS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsl, AJIEKTPOMarHUTHbIE KojieOaHUs M
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TMOJsApU3alUsg CBETa, JUCIEpPCUs CBETa,
dbotoanexTpudeckuit 3pdext (pororddekT), cBeToBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYyCCTBEHHAs
PaauOaKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  PA3UYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), UCHONB3Yysd (U3UYECKUE BEIUYUHBI:
DIEKTPUYECKUIN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSHKEHUE, DJICKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJIEKTPOJABHKYIIAs cuila, paboTa TOKa,
WHIYKIUST MAarHUTHOroO mojs, cuwia Awmmepa, cuina JlopeHna, WHIYKTUBHOCTH
KAaTyIIKW, HEPrusl 3JEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEepHoJ U 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CHUjla TOKa B IpOIECCe
FapMOHUYECKHX JJIEKTPOMATHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHUE U
ONTHYECKAs] CWJIa JIMH3BI, MPU ONHCAHWH TPABUIBLHO TPAKTOBATh (HU3UYCCKUIN
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OOO3HA4YCHHS M CAUHUIIBI, YKa3bIBaTh
(b opMyJIbl, CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BETUUYHUHY C IPYTUMHU BEJIMUUHAMY;

OMKCHIBATh H3YUYEHHbIE KBAaHTOBBIE SIBICHHUS M MPOLECCHl, HCHOJIb3YS
¢usnyecKkue BENIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, AJUHA BOJHBI U
4acToTa CBETa, YHEPTUS ¥ UMITYJIbC (DOTOHA, IEPHO/T MOTypacaga, YHEPTUS CBA3U



aTOMHBIX Si7Iep, MPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUS W E€JIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSA3BIBAIOUIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIMHBL

aHATM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBJICHUS, UCIONB3YS (U3NUECKUE
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jlxoymns—JIeHia, 3aKoH 3JIEKTPOMArHUTHOMN
WHAYKIIUW, 3aKOH MPSMOJUHEHHOTO pacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETA, ypaBHEHUE OUHIUTEHHa ansa pororddekra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXPAaHEHUS HUMIIYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOT0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOTO 4YMCIa, MOCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAXXEHHE M YyCJIOBHUS (TpaHUIbI, O0O0JACTH)
IPUMEHUMOCTH;

OTIPEJICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCIENOBAHUIO (PH3UYECKUX SBICHUN U
IPOLIECCOB C HCMOJb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl: MpU 3TOM
dbopmyIHpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OTBIT U OPMYITUPOBATH
BEIBOJIBL;

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIC U3MEPECHUSI (PU3NUECKUX BEIHYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCIIEJIOBATh 3aBUCIMOCTH (PU3NYECKUX BEITUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH pPE3YyJIbTAaThl
MOJIYYCHHOUW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAC TAOMUIl U TpaduKoB,
JIeaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHUS;

coOr01aTh npaBuiia 0€30MacHOro TpyJa MpHU MPOBEACHUU HCCIEIOBaHUMN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOU
JESATENBHOCTH C MCIOJIB30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000Opy10BaHUS;

pemath pacuéTHBIE 3a7a4dl C SBHO 3aJIaHHOW (U3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PM3MUECKHe 3aKOHBI U MTPUHIIUITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHWBATH PEATbHOCTD
MOJIYYEeHHOTO 3HAYCHUS (PU3HUECKOM BEIMYUHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PACCYKICHHUM C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznYecKue sIBJICHUS,

UCII0JIb30BaTh MPHY PELICHUH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAUA U TPEACTaBICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJISIPHON HWH(POPMAIMKA, TOJYYCHHOW W3 Pa3IUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATHh TPUHLMUIBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3auyaTh yCJIOBHUS UX 0€30MacCHOTO HCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IMPOIIECCOB OKPY’KAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1O (M3UKE B OBCEAHEBHOM KU3HU IS
oOecrieueHus OE30MAaCHOCTH TMPU OOpalieHuu C TpuOOpaMu W TEXHUYECKUMH
YCTPONCTBAMHU, JIJISi COXPAHEHHUS 370POBbS M COOJIOEHUS HOPM JKOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpYyMNIE C BBINOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJICH,
MJIAHUPOBaTh palbOTy TPYIIbl, pPalMOHATILHO pacHpeicisaTh O00S3aHHOCTU U
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CHUTYalIMSIX, aJ€KBATHO OIICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBaeMO TPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

KosanuyectBo 4yacos
HanmeHoBaHMe pa3/ie/ioB U TeM

Ne ni/m Konrpoabnbsie IIpakTuyeckue
NPOrpaMMbl Bcero
padoTbl padoThI
Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA
1.1 ®u3nka ¥ METOJIbl HAYYHOT'O TO3HAHUS 2
Htoro no pazaeny 2
Pa3nean 2. MEXAHUKA
2.1 Kunemaruka )
2.2 Junamuka 7
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1
Hroro mo pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHIECKOM 9 1
TEOpHUH
3.2 OCHOBBI TEPMOIMHAMUKH 10 1
33 ArperatHble COCTOSIHUS BEIECTBA. 5

@da30BbIE IEPEXOABI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

Pazgen 4. JIEKTPOJANHAMUKA
4.1 OnexTpocTaTHKa

42 [TocTosHHBIM 51eKTpUYECKUil TOK. TOKH B
' pa3IMYHBIX cpeaax

Hroro no pazneny

Pe3epBHOE Bpems

OBILEE KOJIMYECTBO YACOB 110
[TPOIT'PAMME

24

10

12

22

68

bu6mmorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

KosmnuecTBo yacos
HanmenoBanue pa3jieiioB 4 TeM

Ne ni/m KoHnTpoJbHbIe
MPOrpaMMsbl Bcero
padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHiuTHas 1 1
UHAYKIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKre 1 AIeKTPOMarHuTHbIE 9
' KoseGanus
99 MexaHn4yecKkue 1 3J1eKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 OnTHka 10
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEUATIBHOM TEOpUH

3.1 4 1
OTHOCHUTEIIEHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DneMeHTbl KBAHTOBOW ONTHKHU 6

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6morexa [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.2 CrpoeHune aToMa 4
4.3 ATOMHOE AP0 5
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DJeMEeHTBI aCTPOHOMUU M aCTPOPHU3UKU 7

Hroro no paszneny 7

Pasznen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O06o06maroiiee TOBTOPEHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

®dusuka — HayKa O IpUPO/IE.
HaquLIe MCTOABI ITIO3HAHUA
OKPY’KaIOIIEro Mupa

Ponpb u mecTo pusuku B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B
MPaKTUYECKON JESTETHLHOCTH JIF0IeH
MexaHndeckoe TBUKEHHE.
OTHOCUTENBHOCTh MEXAaHUUYECKOTO
neuxkenus. [lepemenienue,
CKOPOCTbh, YCKOpPEHUE

PaBHOMEpHOE NIPSMOJIMHEITHOE
JBUKECHHE

PaBHOYCKOpEHHOE MPAMOJIUHEITHOE
JBUKECHHE

CBobOoaHOe mageHue. Y CKopeHue
CBOOOJTHOTO TIAZICHUS
KpuBonuHeitHoe 1BUXKEHHE.

JIBr>keHMe MaTepuaibHOM TOUKH I10
OKPYKHOCTH

KoanuyecTBO 4acoB

Bcero

KoHTpoJabHbIe
padoThl

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nuoreka [HOK
https://m.edsoo.ru/ff0c32e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0c33e6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3508

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

[TpyHLIAII OTHOCUTEIBHOCTH
[Nanunes. MHepuuanbHble CUCTEMBI
orcuera. [lepBbiit 3akoH HproTOHA

Macca tena. Cuna. [Ipunuun
CyIepro3uiuu cuil. Bropoit 3aKoH
HproroHa 1151 MaTepraibHON TOUKH

Tperuii 3akoH HproTOHA 115
MaTepHaIbHBIX TOUEK

3aKkoH BCeMUPHOTO TaroteHus. Cuia
TsokectH. [lepBast kocMuueckas
CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapdumnmeHnt
TpeHus. Cuiia COnpOTUBIEHUS ITPU
JIBV)KEHUH TeJa B )KUIKOCTH U
rase

[TocTynarenbHOe U BpalaTelibHOE
JBIKEHHUE a0COIFOTHO TBEPIOTO
tena. MomenT cuibl. [1nedo cumsl.
VYcnoBust paBHOBECHs TBEPIOTO TeIa

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
WNmnynbe cubl. 3aKOH COXpaHEHUs
uMIyJbca. PeaktuBHOE NBHKCHME

Pabora 1 MOIIIHOCTE CHJIBL.
Kunernueckas sHeprus

but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bubnuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc3be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c3e18

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubnunoreka [JOK
https://m.edsoo.ru/ff0c41a6

bubnunoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

MaTtepuaibHOW Touku. Teopema 00
U3MEHCHUN KHHETUYECKOW SHEPTUHU

[TorenumansHas 3HEprus.
[ToTenuuanbHas 3Heprus ynpyro
ne(OpPMUPOBAHHO MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

ITorennuanbpHBIC U
HEIOTEHIHAJILHBIE CHIIBL. CBA3b
paboTHl HEMMOTEHITUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOM SHEPrUuun

JlaGopaTtopHnast pabota
«VccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHHEM MEXaHHYECKOMH
SHEPTHH TeJla Ha IPUMEPE
PaCTSKEHUS PE3UHOBOTO KIyTa)

KonTponbHas pabora o teme
«Kunemaruka. /lnnamuka. 3aKOHbI
COXPAHEHHUs B MEXaHUKE)

OCHOBHBIE TTOJIOKEHMUS
MOJICKYJISIPHO-KUHETHUECKOM
TeOpuHu. BpoyHOBCKOE ABMKCHUE.

Hudbdysus

Xapakrep JBUKEHHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra30B, JKUAKOCTEN
1 TBEPJBIX TET

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

24

25

26

27

28

29

30

31

32

Macca mounekyin. KonndectBo
BemlecTBa. [locrosHnas ABoraapo

TennoBoe paBHOBecue. TeMmieparypa
u e€ uzMmepenue. lllkana remneparyp
Ienscus

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KUHETUYECKON dHEPIUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
Menneneesa-Knaneiipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabota
«HccnegoBanue 3aBUCUMOCTH
MEXTy TTapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3a»

N3ompoueccel B nacalbHOM rasze u
uX rpaduueckoe MpeiCcTaBICHNE

BHyTpeHHSsIs SHEpPIUs
TEPMOJINHAMHYCCKOM CHCTEMBI 1
croco0slI €€ m3mMeHenns. KonmaecTso
TEIUIOTHI U paboTta. BHyTpeHHss
SHEPrust 0OTHOATOMHOTO HUCATHLHOTO
rasa

Buae! rerionepenaun

VY nenpHas TEI0EMKOCTD BEIIECTBA.
KommuecTBo TemoTe! npu

but6mmoreka [{OK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [{OK
https://m.edsoo.ru/ffOc511e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

Teronepenaye. AnuadaTHbIi
pouecc

IIepBblil 3aKOH TEPMOAMHAMUKY U
€ro NpUMEHEHHUe K U30Iporeccam

HeoGpatumocTs nporeccoB B
npupoze. Bropoi 3akoH
TEPMOJUHAMUKHU

[Tpunnun gevicteus u KI1/
TEIUIOBOM MalllMHBI

ukn Kapno u ero KIIJ]

DKosorudyeckue npoodaeMbl
TETIOIHEPTETUKH

O6o0maromuii ypok
«MomnekynsipHas ¢puzuka. OCHOBBI
TEPMOTUHAMUKI

KontponbHas padota o teme
«Monexynsipaas ¢puznka. OCHOBBI
TEPMOIAUHAMUKN>

[TapooOpazoBaHue 1 KOHICHCAIIHS.
Hcnapenue n kunenue

AOCom0oTHAs M OTHOCUTEIbHAS
BJIAJKHOCTH BO311yxa. HachleHHb1i
nap

Teépnoe Teno. Kpucrannuueckue u
amop(HbIe Tera. AHU30TPOIHS
CBOMCTB KpUCTAJUIOB. JKuakue
Kkpuctayisl. CoBpeMEHHbIE
MaTepHuabl

bu6nuoreka [HOK
https://m.edsoo.ru/ff0c5efc

but6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c600a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bubnunoreka [JOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

but6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

43

44

45

46

47

48

49

50

51

[InaBieHre U KPUCTAITH3ALIHSL.
V nenbHast TEIJIOTA TUIABJICHHS.
Cyb6numarnus

YPaBHeHI/Ie TEII0BOro OajgaHca

OnexTpuzanus Tei. DIeKTpUIecKuil
3apsan. JlBa Buaa 3JIEKTPUUECKUX
3apsAI0B

[IpoBOHMKH, AUBIIEKTPUKHU U
MOJIYTIPOBOJTHUKH. 3aKOH
COXpaHEHHUS TEKTPUUYECKOTO0 3apsiia

B3aumoneiicTBue 3apsi10B. 3aKOH
Kysnona. Toyeunslii 21eKTpUYECKUN
3apsn

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
ANEKTPUUECKHUX Tonel. JInnun
HANPSHKEHHOCTH

PaboTa cuit a1eKTpoCcTaTHuecKoro
noia. ITorenman. PasHoctb
OTEHIINAIOB

[TpoBOTHUKY M TUAJIEKTPUKH B
ANEKTPOCTATUYECKOM TIOJIE.
JusnexkTpudeckasi IPOHULIAEMOCTh

OnexrpoéMkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

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

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbbcc

bubnunoreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bubnmoreka [IOK
https://m.edsoo.ru/ff0c6f00

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

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



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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DNEKTPOEMKOCTH MIIIOCKOTO
KOHJIeHCAaTOpa. DHeprus
3apsKEHHOT0 KOHZIEHCAaTopa

JlaGopaTtopHnas pabota "H3mepenne
AEKTPOEMKOCTH KOHeHcaTopa"

[IpuHIMI NElcTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
amnrmnapara, CTpyHHOT0 IpUHTEpA.
DIeKTpOoCTaTUYECKas 3aIIHTa.
3a3eMIIeHHe AIEKTPONpuOOpOB

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotunenue. 3akoH Oma 11t
ydacTKa Lenu

[MocnenoBarensHOE, MapauIeabHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOJIHUKOB. JIaboparopHas
paborta «M3yueHnne cMemanHoTo
COCIIMHEHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH IEKTPUIECKOTO
Toka. 3akoH J[xoyns-Jlenna

3axon OMa A1 OTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C uctounuka Toka u
€Tr0 BHYTPEHHETO COIIPOTHBIICHUS

DIIEeKTpOHHAs TPOBOJIUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTD

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubmorexa [JOK
https://m.edsoo.ru/ffOc74f0

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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62

63

64

65

66

67

COIPOTUBIICHUS] METAIIJIOB OT
Temmeparypbl. CBEpXIPOBOAMMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBoAHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IPOBOJAUMOCTb.
CaoiicTBa p—N-nepexo/ia.
[TosnynpoBoaHUKOBBIE TPUOOPHI
DNEKTPUUYECKUN TOK B pacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
ONEKTPOIUTHUYECKAs JUCCOLUALHS.
DIIEeKTPOIHN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENBLHBIN U
HECaMOCTOSITEJIbHBIN pa3psil.
Moanus. I1na3zma

DjekTpudecKre IprudOphI U
YCTPONCTBA M UX MPAKTHIECKOE
npuMeHeHue. [IpaBuiia TeXHUKH
0€e30IacHOCTH

O6o0maromuii ypok
«INEeKTPOAUHAMUKA»

KonTtponsHas pabota o teme
«Inekrpocraruka. [locTosHHBIN
3neKTpudeckuil Tok. Toku B
Pa3IMYHBIX Cpeax»

PesepsHblil ypok. KonTponbHast
pabora no Teme "DnexkTpoauHamMuKa'

but6mmoreka [{OK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [{OK
https://m.edsoo.ru/ff0c82ba

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

bubnunoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHblit ypok. O60061maromuit bubnmoreka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68
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https://m.edsoo.ru/ff0c8f6c

11 KUIACC

Tema ypoka

ITocTOsIHHBIE MAarHUTHL U UX

B3aHMMOJEHCTBHE. MarHuTHOE HoJIe.

BexTop MarHuTHOW MHAYKUWH.
JIMHUM MarHUTHOW MHAYKUIUH

MarsuTHO€ 10Je NPOBOJHUKA C
ToKOM. OnbIT DpcTeaa.
B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

JlaGopartopHnast padota «M3yuenue
MarHUTHOTO TOJISl KaTYIIKU C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

MPOBOJHUK ¢ TokOM. Cuita Amriepa.

JlaGoparopnas pabota
«HccnegoBanue OeMCTBUS
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM

JlelicTBMEe MAarHUTHOTO IIOJIS Ha
JBIKYIIYIOCS 3apSyKEHHYIO
yactuily. Cuna Jlopenna. Pabota
cuiibl JIopeHna

DneKTpoMarHuTHasi MHAYKIUS.
IToTok BEKTOpa MArHUTHOMN

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

JlaTa
IIpakTHYecKue
HU3y4eHUs!
padoTsbI
1
1

JJIeKTPOHHBbIE
uupposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

nHaykiuu. DJ1C nHaykiuu. 3akoH
ANIEKTPOMArHUTHON MHAYKITUU
Qapanes

JlaGoparopHnast pabota
«Uccnenosanue sBiIeHUA
AJIIEKTPOMATrHUTHON MHIYKITUN

NunykTuBHOCTD. SIBIICHUE
camouuaykiuu. 3/C
CaMOMHIYKITUU. DHEPTHs
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM.
DIEeKTPOMArHuTHOE TOJIe

TexHuueckue yCcTponucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEIN
AJIEMEHTApHbIX YaCTHII,
MHAYKIMOHHAs TeYb

O6o6maromuii ypok «MaraurHoe
noJje. DJIEeKTpOMarHuTHast
UHTYKITHS»

Konrponbnas padora o Teme
«MarnuTtHoe nosie.
DneKTpoMarHuTHAsE UHTYKINS

CB00OOTHBIC MEXAHUYECKUE
Kosiebanus. ['apMoHMUYecKue
KoseOaHus. YpaBHEHUE
TApPMOHHYECKHUX KOJICOaHHH.
[IpeBpatienue sHepruu

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cab82

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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16

17

18

19

Jlaboparopnast pabota
«HccnenoBanue 3aBHCUMOCTH
nepuoaa MajbIX KoJleOaHuii rpy3a Ha
HUTH OT JAJTUHBI HUTH U MacCChI
rpy3a»

KonebaTenbHbIl KOHTYD.
CB00OOIHBIE AIIEKTPOMATHUTHBIE
Kosie0aHus B UACaTLHOM
KoJ1e0aTeIbHOM KOHTYpE. AHATOTH
MEXy MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMU KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUH B UACAITBHOM
KoJIe0aTeIbHOM KOHTYpE

IIpeacrasnenue o 3aTyxarmux
Kosie0aHusAX. BbIHyX1eHHbIE
MeXaHUYeCKue KojaeOaHHs.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMArHUTHbIE KOJIeOaHHs

IIepeMeHHBIN TOK.
CunyconaJIbHBIN IEPEMEHHBIN TOK.
MOoIHOCTh IEPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HaYEHHUE CUJIbI TOKA U HAIPSHKEHUS

Tpancdopmarop. [IpousBoactso,
nepenavya u norpedieHue
AIIEKTPUYECKON SHEPTUN

Y CTpoiCTBO U MPAKTUYECKOE
MIPUMEHEHHUE AIIEKTPUIECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cbhd34

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

20

21

22

23

24

25

26

3BOHKA, TeHEpPaTopa MepPEMEHHOTO
TOKa, JIMHUH 3JIEKTporepenaq

OKOJIOTUYECKUE PUCKHU IIPU
IPOU3BOJICTBE MIEKTPOIHEPTUH.
Kynbrypa ncrons3oBaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM
KU3HU

MexaHnueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHeHHs U
JuiHa BosiHbL. [lonepeunsie u
MIPOJIOTIEHBIE BOJTHBI

3Byk. CKopocCTb 3ByKa. [ poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

DJIeKTPOMAarHUTHBIE BOJHBI, UX
CBOICTBa U cKOpocTh. [IIkana
SJICKTPOMArHuTHBIX BOJTH

HpI/IHHI/IHH paauoCBA3U U
TeaeBuaeHus. Pa3Butue CpCACTB
cBs3U. Paguomnoxarus

Kontponbnas padota «Konebanus n
BOJTHBD)

[IpamonnHENHOE PacpOCTPaHEHUE
CBETa B OJHOPOIHOM Cpee.
ToueuHslit CTOUHUK cBeTa. JIyd
CBETa

Bbu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27
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29

30

31

32

33

34

35

36

OtpaxkeHue cBeTa. 3aKOHBI
oTtpaxkenus ceera. [loctpoenue
M300paXeHH B IIIOCKOM 3epKalie

IIpenomnenne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Jlaboparopuas pabota «3mepenue
MOKAa3aTess MPEJTOMIICHHS CTEKIIa»

JIunssl. [TocTpoenue nu3obpaxeHuit
B 1uH3€e. PopMysa TOHKOU JINH3BIL.
VYBennueHue JIMH3bI

JlaGoparopnas pabota
«HccnenoBannue cCBOMCTB
M300paXeHUI B TUH3AX)

Hucniepcus ceera. CiioKHBIA COCTaB
oenoro ceera. L{Ber. JlabopaTopHas
pabora «HabmroaeHue aucrnepcun
CBETa»

Wnrepdepennus creta. dudpaxius
cBerta. JludpakuronHas peneéTka
[ToriepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

OnTuyeckue mpuOOpsI U yCTPOHCTBA
U YCJIOBUS UX 0€301acHOro
pUMEHEHHUS

['paHu1bl TPUMEHUMOCTH
KITACCUYECKON MEXaHUKH.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

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

bu6mmoreka [{OK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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39

40

41

42

43

44

[ToctynaTel cienraIbHON TEOPUH
OTHOCUTEIIbHOCTH

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAICHUE JITTHHBI

DHeprus U UMILYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
MAacchl ¢ JHEPIUEN U UMITYJILCOM.
DHeprus MoKos

Konrponbnas padora «OnTHka.
OcHOBBI crIEIIMAJIBHON TEOPUH
OTHOCUTEIIbHOCTH»

®dotonbl. Dopmyina [lnanka.
DHeprus ¥ UMNyIsc GOoTOHA
OTKpBITHE U UCCITIETOBAHUE
dotoaddexra. OnbiTer A. T
CroneroBa

3akonbl porodddekra. YpaBHEHHE

DitamreitHa st porodaddexra.

«Kpachnas rpanuna» ¢portosddexra

Jlasnenue ceera. OnwitTel I1. H.
JleOeneBa. XuMuueckoe ACHCTBUE
cBETa

TexHuueckue ycTponucTaa u
MPaKTUYECKOE TPUMEHEHHUE:
¢doTorIeMeHT, POTONATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T

Bbub6moreka [JOK
https://m.edsoo.ru/ff0cfad42

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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51

52

53

Pemnrenue 3amad mo reMe «DJI€MEHTBI
KBAHTOBOU OITHKU»

Mopens atroma Tomcona. OmBITE
Peszepdopna no paccesnuro a-
yactull. [Imanerapnast moaens atoma

ITocTtynater bopa

W3nydyenue u noriomeHue GoToHOB
IIPU [IEPEXO0/I€ ATOMA C OJTHOTO
YPOBHS 3HEPTrUM Ha Apyroil. Bubl
CIEKTPOB

BosmoBsle cBoiicTBa yacTuIl. BoTHEI
ne bpoiust. KopnyckynsipHo-
BOJIHOBOU Jyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITyYCHHE

OTKpBITHE PATHOAKTUBHOCTH.
OmnsiThl Pesepdopra mo
OIIPE/ICJICHAIO COCTaBa
pPaarOaKTUBHOI'O U3TYUYCHUS

CoiicTBa anb(a-, 6era-, ramma-
u3lly4eHus. BiousHue
PaINOAKTUBHOCTHU HA KUBBIC
OpraHU3MBI

OTkppITHE IPOTOHA U HEMTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-n3inydeHue

DHeprus CBA3U HYKJIOHOB B sIJIpe.
SlnepHble peakuuu. A nepHsii

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

Bbub6moreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

57
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59

peakTop. [Ipobnemsbl, nepcrneKkTuBHI,
HKOJIOTMYECKUE aCTEeKThI SIEPHOI
SHEPreTUKHU

DneMeHTapHble YacTullbl. OTKPBITHE
mo3uTpoHa. MeTopl HaOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyH1aMEHTaJIbHbIE
B3auMOJEUCTBUS. ENMHCTBO
(bu3nUeCcKoil KApTUHBI MUPa»

Bun 3sé3nnoro neba. Co3Be3nus,
SIpKHE 3BE3bI, TUIAHETHI, UX
BunuMoe asmkenne. ConHeuanas
cucreMa

Comune. CotHeuHast akTUBHOCTD.
Uctounuk sHeprun CosHIa U 3BE31

3BE3bI, NX OCHOBHEBIE
XapaKTePUCTHKU. 3BE3]IbI TITABHON
MOCJIeI0BAaTEILHOCTH. BHYTpeHHEE
crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABJICHHS O MPOUCXOXKICHUH H
sposmroniii CoTHIIA U 3BE3]

Muineunsiit [lyTe — Hamma
I'amaxTuka. IlooxxeHue U OBUKEHUE
Connna B ['amakTuke. ['anmakTuky.
UEpHsbie AbIPBI B IApax rajlaKTUK

Bcenennas. Pa3zberanue rajmakTuk.
Teopust bosbiioro B3peiBa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0e38

60

61

62

63

64

65

66

PennkroBoe u3nyudeHue.
MeraranakTuka

Hepeuennsle mpoGieMbl
aCTPOHOMUU

KonrpomnbHas pabora «D1eMeHThI
ACTPOHOMMH U aCTPOUZUKI

O6o6matomuii ypok. Ponbs puzuku
Y aCTPOHOMHUH B IKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATHYECKOH cepax NesaTeTbHOCTH
YyeJIOBEeKa

O6o06matomuii ypok. Pois u mecto
(U3UKH U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MuUpa

O6o06matommuii ypok. Poss
(U3UYECKON TEOPUH B
(hOopMHUPOBAHHUH MPECTABICHUHN O
buznYeCcKoil KapTUHE MHpa

O6o6matromuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE
Pe3epBHbIil ypok. MarHuTHOE 10JIE.
DJIEKTpOMAarHuTHask MHIYKIUS



PezepBHblii ypok. Ontuka. OCHOBBI

67 CIIeLIUAJILHON TEOpUHU 1
OTHOCHUTEIBLHOCTH
Pesepnrlii ypok. KBanrosas dusuka.
68 3J‘I€I\I/I)€HTI>I};I::T OHOMHUHU U ! 1 Bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKH

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 08 4 !


https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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