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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMI K pe3ylibTaram
OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Takxke c yuérom denepaabHOl paboyeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIMM TperogaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccurickon denepauuu, pean3yIoImmux OCHOBHBI€
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conmepxanue mnporpamMmbl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxca 10-11 kmaccoB mpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESITEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpebdoBanusim OGPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOy4eHMs, a TAKXKE YUYHUTHIBAET HEOOXOAMMOCTh PEATU3ALMH MEXKIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAYYHbIMU Y4Ye€OHBIMHM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTro
00pa30BaHUsl, MIIAHUPYEMBIE PE3YIbTaThl OCBOCHUSI Kypca (DU3UKHU: JTUUHOCTHBIE,
MeTanpeIMeTHbIE, TpeaIMeTHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE PE3ybTaThl OCBOEHUS Kypca (U3UKHN Ha 6a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YyIbTAThI MO roJjaM 00yUYEHUS;

e cozepxaHue yueOHOro npeamera «Pu3nkay mno rogam oOydeHusl.

du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHaX MPUPOJbI, BHICTyMHAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHu’ 00 okpykatoieM mupe. LIkompHBIH Kypce GU3UKN — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IPOLECCOB M SBJICHUM, H3y4aeMbIX XHMMHEH, OHOJIOTHEH,
busmueckord reorpadueld M acTpoHoMmHei. lcmonb3oBaHWE U AKTHMBHOE
OpUMEeHEeHHEe (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHsI HOBBIX MAaTEpPHAJIOB C 3aJaHHBIMH CBOWCTBAMM U JIPYTHX.
N3ydyenne Qu3MKu BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHUHBI MHpa OOydaromuxcsa, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAy4YHbIN METO] TO3HAHUS [IPU BHIMOJHEHUN UMHU YYE€OHBIX UCCIEAOBAHUI.

B ocHOBy Kypca (u3uku a1 YpOBHS CpeAHEro oOLero ooOpa3oBaHUsA
NOJIOKEH PSAN HMAEH, KOTOpblE MOXKHO pPAacCMAaTpUBaTh KaK MPUHLUIIBI €ro
IIOCTPOCHHMS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuaj U3 BCEX Pa3lenoB (PU3MKH, BKIKOYAET Kak
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM ¢ HeW MaTepuan Kypca (Qu3MKu
00benMHEH BOKPYr (¢u3MyYecKux Teopuil. Bemymmum B Kypce sBIsieTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJe.

Hoesn cymanumapusayuu. EE peanuzanus npearnosnaraeT HCIONIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3NYECKON HayKd, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3nku Cc pa3BuTMEeM OOLIECTBA, a TakKXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU TIPOOIeMaMH.

Hoesa  npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku mpennosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKUX MPUIOKEHUN
VU3yYEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TMOCPEACTBOM BBEIEHUS DJIEMEHTOB
COJepKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PAa3BUTUEM TEXHHKU U TEXHOJOTUH, a TaKkKe OOCYKICHHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKONW O€30MaCHOCTH.

Crep:KHEBBIMHU DJIEMEHTaAMH Kypca (U3MKU Ha YPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SABJIAIOTCS (pusmueckue teopun (popmupoBaHHE NPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPHUpPOJAE, TIpaHULIAX
NPUMEHUMOCTH TEOpHM, i1 OINHCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHHMH U
IIPOIIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (PM3HMKHU peau3yeTcs Mpexe
BCEro 3a CU€T OpPraHu3alyy 3KCIEPUMEHTAIBHOU NIEITeIbHOCTH 00YyYaroluXCsl.
st Ga3oBoro ypoBHSI Kypca (GU3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(pOHTAIbHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padorT,
KOTOpbI€ B mporpamme 1o (usuke oObEIUHEHBI B OOIIUN CIHMCOK YUCHHUUECKUX
NpakTUYeCKUX paldoT. BelieneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
IPOBOAMMBIX JJISI KOHTPOJSL M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeIbHOr0 MpoOLEcca HCXOAd W3 OCOOCHHOCTEW IUIAHMPOBAaHUSA U
ocHalleHus kabunera ¢usuku. Ilpu 3TOM oOOecmeunBaercss OBIaJEHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbIE H3MEPEHUs, HCCIIEIOBAHMS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE yOENsAETCA PEUIEHUI0 PACUETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM N1 pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/1aud C SIBHO
3aJlaHHON (pU3MUECKON MOJIENbIO, TO3BOJISIONINE IPUMEHSTh U3yYEHHbIE 3aKOHbBI U
3aKOHOMEPHOCTH KaK M3 OAHOr0 pa3lena Kypca, TaK U UHTErpUpysl 3HaHUS W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a/7a4 IPUOPUTETOM SBIISIOTCS 3a/laHUs Ha



OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJenu sl CUTYallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTICUeHHIO Yy4eOHOro Tiporiecca 0a30BbI ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOro KaOuHeTa (PU3UKU WM B YCJIOBHSX HMHTEIPUPOBAHHOTO KaOWHeTa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IHMKiIa. B xabunere U3MKM OHKHO OBITH
HEoOXoMMMoe JabopaTOpHOE OOOpYIOBAaHHWE [JisS BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JlemoHCcTpanimonHoe oOopyaoBaHue (HOpPMUPYETCS B COOTBETCTBHUH C
NPUHIIMIIOM MHHUMAJIbHOM JOCTAaTOYHOCTH W  OOECIEYHBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3NKE KIFOYEBBIX JEMOHCTPAIMA s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUHM M  TPOILIECCOB, OMIUPUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHUI.

JlabopatopHoe 00OpymOBaHWE MU YYEHWYECKHX MPAKTHUYECKUX padboT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX oOOydJamomuxca. TemMaTHYecKhe KOMILIEKThI
1ab0paTopHOTO O00O0PY/IOBAaHUS JODKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIC ITM(PPOBBIX JabopaTOpuid.

OCHOBHBIMHU LENIAMH U3yUeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHME HMHTEpeca U CTpEeMJICHHA OOYdYaloIIUXCS K HAy4YHOMY
W3YYCHHUIO TPHUPOJBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABJICHUIA O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
MCCJIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pPE3yJbTara H3YYCHHSI
OCHOB CTPOCHHMSI MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHue ymMeHUW OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O poiu (PUUKHM IS Pa3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHnne ATuX 1eneld obecreunBaeTcsl peluieHueM CIIEAYIOMUX 3a1ad B

npolecce U3ydeHust Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero oopa3oBaHus:

e mpuodOpeTeHue CHUCTEMBI 3HAHUU 00 001X bu3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, DJIEKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AIIEMEHTHI aCTPODU3HKH;



e (opmupoBaHue yMEHHUU TPUMEHATH TEOPETUYECKUE 3HAHUA IS
OoObsACHEHUsT (PU3NUECKUX SBICHUM B TPUPOJAEC U JJIs MPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN KU3HU;

e OCBOEHHE CIOCOOOB pEHICHUS PAa3IMYHbIX 33Ja4 C SBHO 3aJaHHOM
buznueckoil MONENbI0, 3a/ad, MOAPa3yMEBAIONIUX CAMOCTOSTEIIBHOE
co3/laHue PU3NYECKON MOJIEIH, aJIeKBATHON YCIOBUAM 3aJa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB WU MPHUHIMIOB JEUCTBHUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS WM IMPOBEACHUS
(bu3MUeCKUX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIIpeTaluu HUHQPOpPMAIINH,
OIpEeNIETICHUs] TOCTOBEPHOCTHU MOJIYYEHHOT O PE3YJIbTATA;

e CO3JIaHME YCJIOBHM ISl PA3BUTUS YMEHUUM IMPOEKTHO-UCCIIEIOBATENBCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CpPEIHEro oOIIero
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 gacoB (2 yaca B HEJEINIO), B
11 xnmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemeiii B mporpamMme no (Qu3MKe IMepedeHb JTa0OpaTOPHBIX M
NPAKTUYECKUX pabOT SABISIETCS PEKOMEHJOBAaHHBIM, YYMTENIb JENIaeT BHIOOD
NIPOBENICHUS J1TA0OpAaTOPHBIX PAOOT M OMBITOB C YyYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEN 00yYaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KIJACC

Pasznesn 1. ®u3uka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o mnpuponae. HayuHbie mMeTonbl IO3HAHUSA OKPYKAIOLIErO
mupa. Poib JKCnepuMeHTa W TEOpUM B MPOLECCE IO3HAHUSA IPUPOJBL.
DKCNepUMEHT B QU3HKE.

MonenupoBanue (HU3MYECKUX SBICHUNA W TpolieccoB. HaydHbie THUIIOTE3HI.
duzuuecKkre 3aKOHbI U TEOpHUH. [ paHHIBI MPUMEHUMOCTH (PUBNIECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (GOpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.

Jemoncmpayuu

AHanorople M LUPPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paspnes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOrO JBIKCHMUS.
Cucrema orcuéra. Tpaekropus.

ITepemernienne, CKoOpocTh (CpemHsiE CKOPOCTh, MIHOBEHHAsi CKOPOCTb) H
YCKOpPEHHE MaTepUaIbHOM TOYKH, UX MPOEKIMU Ha OCU CHUCTEMbI KOOpIUHAT.
CiioxeHune nepeMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE NpsSIMOJIMHENHHOEe IBIKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U [epeMelleHus
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBoOogHOE najzieHue. Y CKopeHre CBOOOTHOTO MaJICHHUS.

KpuBonuneiiHoe  nBukeHue. J[BMKEHHE  MaTepuagbHOW TOYKH IO
OKPYKHOCTH C IIOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JITUHEUHAS
ckopoctk. [lepnon n yacrora odpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

TexHudyeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JNBWKEHHUE CHAPSAIO0B, LEIHBIE U PEMEHHBIE MTEpeaavu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUsl KUHEMATUUECKUX XapaKTEPUCTUK
JIBIDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOntonenue aBwkeHUs Tena, OpPOLIEHHOIO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUU 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO OMPEAEICHUS MIHOBEHHOMN
CKOpOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY IYTSAMHU, HPOWIECHHBIMU TEIOM 32
MOCJICOBATENBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yueHne nBMKEHUS [IapUKa B BSI3KOU KHIKOCTH.

N3yuyenue nBmxeHus Tena, OpOoIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocurenbHOcTM  [anmunes.  IlepBwlii  3akoH  HbroTOHA.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepno3uuuu cui. Bropoii 3akoH HbroToHa
JUI MaTEpUaIbHON TOUKU. Tpernit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtsiroreHusa. Cuna Tspkectu. IlepBas kocMmuveckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUS U cujia TpeHus nokos. KoadgduimeHnt Tpenus.
Cuita conpoTHUBIIEHUS NPU IBU>KEHUU TEJa B dKUJAKOCTH WUJIU Tas3e.

[TocTymarensHOE U BpamaTeabHOE JIBIKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHIBI OTHOCUTEIIBHO OCH BpaumieHus. llnedo cunbl. YcnoBusd
paBHOBECHS TBEPAOIO TENA.

TexHu4yeckre yCTpOWCTBA M NPAKTUUYECKOE TPUMEHEHHE: MOAIINIHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu

SIBneHne nHepuuu.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIIMNX TEI.

Bropoii 3axkon HerotoHna.

N3mepenune cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIii.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U MAJCHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHUs TBEPIOro Tena. Buasl paBHOBECHS.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yuyenue nBmxeHUs: OpycKa 1o HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT UX AePOpMAIIHH.

HUccnepoBanne ycinoBUM paBHOBECHUS TBEPAOrO TeENIA, HMEIOLIETO OCh
BpAILICHUSL.

Tema 3. 3axonvl cOXpaneHusn 6 Mexanuke



Nmnynec MarepuanbHOW TOYKU (Tena), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynec CHbl M M3MEHEHHME HMMITYJIbCA TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUKEHME.

PabGora cribl. MOIIIHOCTH CHJIBI.

Kunernueckass »Heprusi MaTepuaibHONW TOUYKH. Teopema 00 HW3MEHEHUH
KUHETUYECKOW SHEPTHMU.

[ToreHunanbHas DHEPIHUsl. [ToreHunanbHas DHEPIus yIpYyro
nebopMHUpoOBaHHON  TpykuHbl.  [loTeHImanbpHas  dSHeprust Tena  BONM3U
HNOBEPXHOCTH 3E€MJIN.

[loreHunanbHpie W HEMOTEHUUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAJIbHBIX CUJI C HM3MEHEHUEM MEXAaHMYECKON SHEPrUM CHCTEMBI TEll.
3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpoWCTBA W MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOIED,
NPYKUHHBIN NUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon noTeHLIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanue cBsi3u pabOThl CHIBI ¢ U3BMEHEHHEM MEXAHUYECKON SHEPTrUu
T€Jla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJsiekyasipHast QU3MKa U TEPMOJAMHAMHMKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddys3usa. Xapaktep ABUKEHUS WU
B3aHMOJICMCTBUSL YaCTHUI| BelleCcTBA. MoAEnu CTPOEHHUs Ta30B, XUIKOCTEU H
TBEPBIX TEN U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KonnuecTBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
[enbcus.

Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpelIHEN KUHETUYECKON HSHEpPruu TEIUIOBOrO ABWKEHMS dactull raza. [llkana
temrieparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenneneeBa—Knanernpona.
3akon JlanbroHa. M3ompolecchl B UACATIBHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenecTBa. ['paduueckoe mpencTaBieHUE H3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.



TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIINE JMCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUI.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Monenb GpOyHOBCKOTO ABUKEHUSI.

Mogenp onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mopenb, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHUS HJACAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogebl mepmoouHaMuKu

TepMmoauHamuueckass cucrema. BHYTpEHHsASI 3HEPrUsi TEPMOJUHAMUYECKOU
CUCTEMBI U coco0bl €€ n3meHenus. KonnuecTBo TemnoTsl U paborta. BHyTpeHHss
SHEPrus  OJAHOATOMHOTO  HWJeajlbHOro  raza. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3y4YCHHE. Y IeIbHasA TEIJIOEMKOCTh BEIIECTBA.
KonuuecTBo TEI10Th NpH TeIionepeaaye.

[lonsitue 00 aauabatHoM mpouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTaIus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh Mpo1ieccoB B MPUPO/IE.

TermoBble  MamuHbl.  [IpUHIUNBL ~ JEHCTBUA  TEIUIOBBIX  MAlIUH.
[IpeobpazoBanusi ’HEpruM B TEIUIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBus TteroBoi mammHbl. [ukn KapHo u ero xodd¢duIMEHT MOJIE3HOTO
JENCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHudyeckre YCTPONCTBA U MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOIUIBHUK, KOHJIULIUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH HSHEpPrud Tena MPH COBEPIICHUH PAaOOTHI: BBUIET
npoOKu M3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe ImyTéM TpeHHUsl (BUACOAECMOHCTpAITHS ).

N3meHenune BHyTpEeHHEH SHEpruu (TeMIiepaTyphl) Tela Mpy Terionepeaaye.

OmeIT 1O anuabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).



Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3mepeHune yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHneHcarusi. Mcnapenue u kuneHue. AOCONOTHAS U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YAenbHas TeIioTa
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEpATyphbl KUMIEHUS OT 1aBJICHHUS.

Teépnoe Tteno. Kpucrammuueckue u amopgHbie Tena. AHU30TPOINs CBOWCTB
kpuctamioB. Kungkue kpuctamwibl. CoBpemMeHHble MaTepuaibl. [lnaBnenune u
KpUcCTa/u3anus. Y nenpHas Tersiora miasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHE: THIPOMETP H
NICUXPOMETP, KAJTOPUMETP, TEXHOJOTUH IMOIYYEHUSI COBPEMEHHBIX MAaTEpUasIoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX TAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUU.

CniocoObl u3MepeHus BIaXKHOCTH.

HaOntonenue HarpeBaHus U IJIaBJIEHUS KPUCTAUIMYECKOTIO BEIIECTBA.

JleMoHCTpanys KpUCTalIOB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.

Pasznea 4. DaekrpoauHamMuka

Tema 1. dnexkmpocmamuxa

OneKkTpu3anmsi Tela. OJIEKTPUYECKMM 3apan. J[Ba Buaa 3IIEKTPUYECKUX
3apsiaoB. [IpOBOOHMKM, IOUANEKTPUKU M TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsaaoB. 3akod Kynona. ToueuHblil aneKTpuYecKuil 3aps.
Onektpuueckoe mnone. Hanpspk€HHoOCcTh  dnexkrtpuueckoro  mois.  [IpuHiun
CYHEPHO3ULIAN DNEKTPUYECKUX MOoJel. JIMHUM HanpsyKEHHOCTH AIEKTPUYECKOTO
OJIAL.

Pabora cunm  amekTpoctatuueckoro  mojsg.  [lorenmuan.  Pa3HocTh
NOoTeHUMAaNoB. [IpOBOMHMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlupnexTpuyeckast MpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOI0 KOHAEHCATopa.

TexHu4yeckrue YCTpPOMCTBA M IPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIBHBIN amIiapar, CTPYWHbIN IPUHTED.



Jlemoncmpayuu

Y CTpONCTBO ¥ IPUHLINI IEUCTBUSA DIEKTPOMETPA.

B3aumopelicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOI0 KOHJAEHCaTopa OT IUIOLIAIH
IUTACTHH, PACCTOSHUS MEXKIY HUMH U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna toka. I1ocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.

DNIEKTPUUECKOE COMPOTUBICHUE. Y EIbHOE CONPOTHUBJICHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIENbHOE, CMEIIAHHOE COCIUHEHUE TTPOBOIHUKOB.

Pabora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTb
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIASI CHJIA M BHYTPEHHEE CONPOTUBICHUE HCTOYHHKA TOKA.
3axon Oma /71 OJIHOM (3aMKHYTOM) 3ieKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

OJIEKTPOHHAsT ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u MpUMeCHas MPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHOOPHI.

DNEeKTpUYECKUd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIHUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALNS. DJIEKTPOJIU3.

DIIEKTpUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsaa. Monnus. [1nazma.

TexHuueckne YCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEepMETP,
BOJILTMETP, pEOCTaT, HUCTOYHUKH TOKA, JJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH AUO/,
TEPMHUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIA TNO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HANPSIAKEHHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT [IJIMHBI,
IUIOLIAAH IIOIIEPEYHOr0 CEYEHMS U MaTepHUaa.

CMmenmaHHOe COEAMHEHUE MTPOBOTHUKOB.



[IpssMmoe wW3MepeHHe BIEeKTPOABMXKYIIEW cuibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psl U MpOBOJIUMOCTh BO31yXa.

OIHOCTOPOHHSAS TPOBOJIUMOCTD UOJA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydenne cMenmaHHOro COeAMHEHNS PE3UCTOPOB.

N3mepenune 3JIeKTpOABMXKYIIEN CHIIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHErO
CONPOTHBIIEHUS.

HaGntonenue snekrponusa.

MexknpeaMeTHbie CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C
YUYETOM COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMH MAaTEMaTHUKH,
OMOJI0THH, XUMHH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvle nonsamus, CBSI3aHHBIE C HW3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJECIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosa, rurnepoosna, ux rpaduKu ¥ CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITHH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUIECKOE TOKAECTBO,
BEKTOPBI U UX MIPOEKIIMU HA OCH KOOPIMHAT, CJIOKEHUE BEKTOPOB.

buonocusa: mexanuueckoe IBIKEHHE B KHBOU mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIaqr, TEIIOBOE PABHOBECHE),
BJIEKTPUYECKUE SABJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSIpPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJEKTPUYECKUE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs JTHUCCOLMAIMS,
rajbBaHUKA.

T'eoepaghus: BMaxxHOCTh BO3/yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4ET TPEHHUS] B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHHE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHUKE (pakeTra, BOJOMET M JpYyrue), JBUTATellb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
MOJIyYEHUSI COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIE€ HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, 3JEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIILHBIE puoOpHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KJIACC



Pasznen 4. JinekTrpoauHaMuKa

Tema 3. Macnummnoe none. IneKkmpomazHuUmMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3aumoneicTBME€  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM HWHAYKUMM. [IpuHUMIO Cyneprno3unuu
MAarHUTHBIX MOJeW. JInHMM mMarHuTHOM WHAYKUMW. KapTuHa JIMHWKA MarHUTHOU
VHJYKIIMHU T10JI1 NOCTOSTHHBIX MArHUTOB.

MarauTHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHHUI WHIYKIUU
MAarHUTHOTO MOJISI JJIMHHOIO MPSAMOTO HPOBOAHUKA U 3aMKHYTOIO KOJIBLEBOI'O
IPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayJIb U HampaBiieHUE. [[BrkeHne 3apsiKEHHOM YacTHUIIbI
B OJHOPOJHOM MarHuTHOM Moje. Pabora cuiasl Jlopenna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIUU. IlOoTOK BEKkTOpa MarHUTHOMU
WHIYKIMUA. OJIEKTPOABIKYIIAS CWIA HWHIAYKIUHU. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe Tmoyie. ONEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, IBUKYIIEMCS TOCTYIATEIBHO B OAHOPOJIHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NunykTuBHOCTh.  SIBJIGHHE CaMOMHIYKLUMH. OJIEKTPOABIKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: TMOCTOSHHbBIE
MAarHMWThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO MyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHOW UHIYKIIVH.

[Ipasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBIKYIIECH CHUIIBI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMuTHOTO MOTOKA.

SIBJIeHUE CAaMOMHYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa HA PaMKy C TOKOM.



I/ICCJ'ICI[OBaHI/Ie SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHH.

Pa3gea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KonebarenprHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KojeOaHUA.
[Napmonnyeckue konebanus. [lepuon, vacrora, ammiuryaa u asza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MaremMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX
konebanuit. [IpeBpailieHre sHeprur Mpy rapMOHUYECKUX KOJIeOaHUIX.

Konebarenpubiit kKoHTYp. CBOOOAHBIE DJIEKTPOMArHUTHBIC KOJEOAHUS B
UJCaIbHOM KOJeOaTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH W
ANEKTPOMarHuTHEIMU KoneOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UJEaTbHOM KoJie0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyxaroux kKojieoaHusX. BeIHYKIeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHy)eHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsiii TOK. CUHYCOMAQIbHBIM TNEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ U JIEUCTBYIOIEE 3HAYCHUE CHJIbI TOKa U
HAIPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U MOTPEOIICHUE AINEKTPUUECKOM
SHEPIruM. JKOJOTMYECKUE PUCKHU TMPHU MPOU3BOJICTBE IEKTpodHeprun. KynbTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOHMCTBAa M IMPAKTUUYECKOE MPUMEHEHHUE: BJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOr0 TOKA, JJUHUU AJIEKTponepeaay.

Jemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjieOATENbHOW CHUCTEMBI (TPYKUHHBIN WU
MaTEeMaTUYECKUN MASITHHK ).

HabGmronenue 3aTyxaromux KoixeOaHui.

HccnenoBanue CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Habmronenue pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUsI.

OcumnorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSXKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mociieoBaTeIbHOM COENWHEHWU PE3UCTOpPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

Mopenpb JTMHUYU 3JEKTPOoNEPEAAYN.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

WccnenoBanue 3aBUCUMOCTH MepUoAa MajblX KoJeOaHWM rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanre mnepeMEeHHOro TOKa B ILENM W3  MOCJIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL



MexaHnuueckue BOJIHBI, ycioBHsl pacnpoctpanenus. Ilepuon. CkopocTb
pacnpoCcTpaHeHuss W JJMHA BOJHBL. [lomepeuHble W  MOpPOTOIBHBIE BOJHBI.
HNurepdepennus u nudpaxiyus MexaHU4ECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DJIEKTPOMATHUTHBIE BOJHBI. Y CIOBUSL U3JYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuenranus BektopoB E, B, V B anekrpomarautHoii BoiaHe. CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpEeIoMIICHUE, MOIsSpu3anus, AUQpakius,
unTepdepenius. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[ITkama 31eKTpOMarHuTHBIX BOJH. [[pruMeHEHHE 3E€KTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI pagnuOCBs3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpeibl.

TexHuuyeckre yCTpPOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3ByKOBas JMAarHOCTMKa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U PacpOCTPAHEHUE MOMEPEYHBIX M TIPOIOJIbHBIX BOJIH.

Kone6mtomeecst Teo kak ICTOYHUK 3BYKA.

HaGntonenue orpakeHus: M NpeIOMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepennnm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOU PE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOW H
YaCTOTOM KOJICOaHUH.

UccnenoBanne CBOICTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
pesIoMIIEHUE, MoNsipu3anus, U pakuus, UHTepPepeHIIus.

Tema 3. Onmuxa

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHoU cpexne. JIyd cBera. ToyeuHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbI oTpaxkeHusi cBeta. [locTpoeHne n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomieHus. llonmHoe BHyTpeHHee oTpaxenue. lIpenenbHblii yroa mNOIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi coctaB Oenoro ceera. L[Ber.

CobOuparomue W pacceuBarome JUH3BL. ToHKas mauH3a. DOKycHOE
paccTosiHMEe W ONTHYeCKass CWia TOHKOW JHUH3BL. [locTpoeHue u3o00pakeHHil B
coOMparouX U pacceuBarolux JuH3axX. PopMysia TOHKON JIUH3BI. Y BEIUYEHUE,
JABAEMOE JINH3O0M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.



BonnoBas ontuka. HWurepdepenims cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBus HaOMOAEHUST MAaKCUMyMOB M MHHUMYMOB B HMHTEp(EpPEHIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

Hudpakus cBera. JudpaknuoHHas pemérka. YcCIoBUE HAOIIOSHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOr0 CBE€Ta Ha
TU(PaKUIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOSKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsaMonuHeliHOE pacHpOCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTtuyeckue mprudopkI.

[TonHoe BHYyTpeHHEE OoTpaxkeHue. Mojiesib CBETOBO/IA.

WccnenoBanne cBOMCTB N300paxeHu B IMH3AX.

Mopenu MUKpOCKoIa, TeJlecKomna.

Habmonenne naTepdepeHIny CBeTa.

Habmonenue nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

[Tonyuenue ciekTpa ¢ MOMOIMIbIO MPU3MBI.

[TomyyeHue ciekTpa ¢ NOMOIIbIO AU(PAKLIMOHHON PEIIETKH.

Habmronenue nonspusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomoi

N3MepeHnue nokazaresns npeaomMiIeHUs CTeKIa.

HccnenoBanue cBOMCTB N300paKeHUI B JIMH3AX.

Habmonenue nucnepcuu cBera.

Pasznes 6. OcHOBBI ClIeHAJIBLHON TEOPUU OTHOCUTEJIBHOCTH

I'panuubl  mpUMEHHMMOCTM — KJIaccuyeckon — mexaHuku.  [loctynarel
CIIEMAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: HMHBAPUAHTHOCTH MOAYJSA CKOpPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsI3p MacCChl C SHEPTUEH U UMITYJILCOM PEIITUBUCTCKON YaCTHUIbl. DHEPTHS
MIOKOSI.

Paszpnen 7. KBanToBas gusuka
Tema 1. Inemenmuvl KBAHMOBOU ONMUKU
®otonsl. ®opmyna [1nanka cBsi3u 3HEprUN HOTOHA C €r0 YACTOTON. JHEPTHUS
U UMIyJbC (POTOHA.



OtkpeiTue u uccnenoBanue Gororddexra. Onpitel A. I'. CroneroBa. 3akoHBI

dororpdexra. YpaBHenue ODuHmTeiHa A1 Gorodrddexra. «KpacHas rpaHunar»
dbotoaddekra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.
XHUMHUYECKOE JEUCTBUE CBETA.
TexHuyeckre yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
doTongaTumk, coaHeyHas 6arapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotorddHeKT Ha YCTAaHOBKE ¢ IMHKOBOW IJIACTHHOM.
HccnenoBanue 3akoHOB BHEHIHEro (poTodddekra.
CBeToauon.
Conneunas Oartapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pezepdopnia mo paccesHuro o -4acTHIL.
[Inanerapnas mopenbs aroma. [loctynatel bopa. M3nydeHune W MOIUIOLIEHHE
(GOTOHOB TpHU TMepexojie aToMa C OJHOTO YPOBHS SHEPTHHM Ha JpYyro. Bumsl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPOA.
BonnoBsie cBoiicTBa yactuul. Bomusl e bpoitis. KopryckynsipHO-BOJIHOBOM
TyaJIA3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3J1y4YCHHE.
TexHu4eckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGntonenue nuHelyaThIX CIIEKTPOB U3ITYUYECHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi
Habmronenue iMHeH4aToro crnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJIOKHOCTh CTpPOEHHS sifapa. OTKpbITHE
pagunoaktTuBHOCTH.  OmbITel  Pesepdopma  mo  ompeneineHuro  cocTaBa
paauoakTUBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramMma-u3JIy4dCHHUS.
Bisinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeITHE TIpOTOHA M HeWTpoHa. Hykionnas monens sigpa [eizenOepra—
NBanenko. 3apsn siapa. MaccoBoe unciio sigpa. M30Tomnsl.
Anbda-pacnaa. DneKTpOHHBIM M TO3UTPOHHBIA Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuoakTUBHOIO pacraja.
DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [ledekt maccol siapa.
Anepnsie peakuun. /leneHue u CUHTE3 AAED.



SAnepueiit peaktop. TepmosiaepHbiii cuHTe3. IIpoOiieMbl M MEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI IAEPHOU SJHEPTETUKHU.

DJIeMEHTapHbIC YacTUlbl. OTKPBITHE MO3UTPOHA.

Mertobl HAOIIOACHUS U PETUCTPAIIUN AJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3auMOeHCTBUS. EMUHCTBO u3nueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMmepa
Buiibcona, siiepHbliil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TunK HOHU3BUPYIOIIHUX YaCTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHvle padbomoi

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH M aCTPOPU3NMKH

Otanbl pa3BUTHs acTpoHoMUU. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3ausi, sipKkuMe 3BE3JBI, IUIAHETHI, UX BHUJIUMOE
JBUKCHHUE.

Conneynas cucrema.

Comnune. ComHeuHass akTUBHOCThb. McTounuk sHeprum CoyHIA@ U 3BE3.
3BE3M1BI, UX OCHOBHBIE XapaKTEPUCTUKHU. [[narpamMmma «CHEKTpallbHBIM KJlacC —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM IIOCIEAOBATEILHOCTA. BHYTpeHHEe CTpoeHue
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUH U 3Bononmu CoJHIa U
3BE31. DTaImbl >KM3HH 3BE3I.

Muneunbiii I[Iyte — nHama I'anaktuka. Ilonoxkenue u nBwkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B SApax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

Macmrabnas ctpykTypa Beenennoi. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Vuenuueckue nabnooenus

HaGntonenuss HeBOOpYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITbIOTEPHBIX
NPWIOKCHHUH JIJIsT OTPEIeIICHUS TTOJIOKEHHSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOro MOMyIIapUs U SIPKUE 3BE3/BL.

Habmonenus B Teneckon Jlynsl, uianet, Mueunoro [lytu.

O0o01maroiee NOBTOpeHne

Ponpr ¢u3uku W acTpOHOMHUM B SKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM chepax AesTeIbHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOM KapTUHE MHUpPA, POb (PU3NUECKON TEOpHUH
B (GOpPMHpPOBAHMM TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHpPA, MECTO



(bU3UYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O PUPOJIE.

MexnpeaMeTHble CBA3M

N3yuenne kypca ¢usuku 06a30BOro ypoBHs B 11 kiacce OCyIIECTBISCTCS C
y4ETOM COJIEpPKATENIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTE€MAaTHKH,
OMOJI0rMU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvie nousamusi, CBS3aHHBIE C W3YYE€HHEM METOJIOB HAay4YHOTO
MO3HAHMS: SIBJIEHHE, HAyYHbIH (hakT, TUIoTe3a, (u3MdecKas BEIMYHMHA, 3aKOH,
Teopusi, HAOJIIOJIeHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHUEe CUCTEMbl YpPaBHEHHH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXECTBO, BEKTOPbl M MX IMPOEKIMU HAa OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB,
IIPOM3BOJIHBIC DJJICMCHTAPHBIX (YHKIHH, NpU3HAKH IOA00HMS TPEyTrOJbHUKOB,
ornpeJieNieHne IoNaau TOoCKUX GUryp u oobema Ter.

buonocus: >nekTpudeckue SIBJIEHUS B JKUBOW TMpUpOJiE, KoJjieOaTelbHbIC
JIBUKCHUS B )KUBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOW IPUPOJIC, JCUCTBUE
paauaIuy Ha )KMBbIE OPraHU3MBl.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTATUYECKAsi CTPYKTypa TBEPIBIX
TeJI, MEXaHM3Mbl OOpa3OBaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPabHbBIN
aHaIIM3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX PV,
dboTochEMKA 3eMHOM MOBEPXHOCTH, MPEJACKA3aHUE 3EMJIICTPSICCHMUIA.

Texnonocus: NWHUWA DJIEKTPOIIEpENad, TEHEpaTop IEPEMEHHOro TOKa,
AJEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pajiap, PaJUONPUEMHHK, TEIEBU3OP,
anteHHa, tenedon, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAsI OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenne yueOHoOro mpenMera «®dusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTh JTIOCTHUKEHUE CIEAYIOUTUX
JMYHOCTHBIX, METAMIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTAThl OCBOCHUS Y4eOHOTO mnpeameTra «DU3uKay JOJKHBI
OTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCA PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH MO3ULIUEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpMEHTAIlU{, TO3UTHUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHICKOTO O0OIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITAa U OMNbBITA JIEITEILHOCTH B MPOLIECCE PEaTM3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIbHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKIaHCKOro BOCIMTAHUA:

c(hOpMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00YUaIOMIEr0ocs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUICKOro OOIIECTBA;

NPUHSATUE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKpPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JIESATEIIBHOCTh B MHTEpPECAX TIPaXTAHCKOIO
o011ecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJIEVCTBOBATh C COLMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIIUSIMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENbHOCTH;

2) NIaTPHOTHUYECKOT0 BOCTIMTAHMUS:

c(hOpMHPOBAHHOCTh pOCCUICKOIN IpaK1aHCKOMN UJEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
pPOCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATENbHOCTH YYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TIOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero GuU3n4ecKoil Hayke;



5) TpyA0BOr0 BOCTIMTAHUSI:

UHTEpEC K pa3IMyHbIM cdepaM MNpoPecCHOHAIBHONU AESTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOMN, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOD
Oynymie mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKM3HEHHbIEC IIJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JIaCTH
(Gbu3KMKU Ha TPOTSKEHUHU BCEU KU3HH,

6) 3K0JIOrM4ecKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTb JKOJOTMUYECKOM KYJIBTYpPbl, OCO3HaHUE TJIOOATHLHOTO
XapakTepa PKOJIOTHUECKUX MpodieM;

IJIAHUPOBAHUE U OCYILECTBIEHHUE JCUCTBUM B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS LEJIeH YCTOWUYNBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuidpeHue OombITa JEATeTbHOCTH HKOJOTMUECKON HaNpaBiIEHHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HaHUH 1o (PU3uKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS PU3NUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHON [EATEIbHOCTH, T'OTOBHOCTh B IPOLIECCE
U3ydeHus: (U3MKH  OCYIICCTBISATH  NPOEKTHYIO U HUCCIENOBATEIHCKYIO
NEeATebHOCTh UHANBUIYAIIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEJU JIeITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTH)KEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTUBOPEYMSI B  PaccMaTpUBAEMbIX
(bU3HIECKUX SIBIICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHUs] TPOOJEeMbl C y4ETOM aHajlu3a MMEIOLIUXCS
MaTepHUaJbHbIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJSIM, OIIEHUBATh PUCKH MOCIEACTBUMN NESITENbHOCTH;
KOOPJMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOIIEM.
basoBble ucciaenoBare/ibCKHe AeHCTBHSA
BJIQJIETh HAYYHOU TEPMHUHOJIOTHUEH, KIFOYEBHIMU MOHATHUAMH M METOIaMHU
bu3znuecKon HAyKU;



BJIAJICTh HaBBIKAMHU Y4EOHO-UCCIIEA0BATEIIBCKOW U MTPOCKTHOM JIEATEILHOCTH
B oOyactu (pU3MKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY ITOUCKY
METOJIOB pelIeHUs 3ajad (U3UUECKOTO COJIepKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHWSI,;

BJIQJCTh BHJAMH JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpPIpETAlli, NPeoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3/IaHNN YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyallM3MpPOBATh 3aj1ady,
BBIJIBUTATh THUIIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHI IS JIOKa3aTelIbCTBa
CBOUX YTBEP)KIICHH, 3a/1aBaTh TapAMETPhl U KPUTEPUHU PEILICHHUS;

AHAM3UPOBATh TIONYYCHHBIC B XOJE PEIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpPMYJIHPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHHOU
TESTENHHOCTH, B TOM YHCIIC TIPH U3yUYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHBATh IPHUOOPETEHHBIN OTIBIT;

yMeTh TICPEHOCHTHh 3HaHUS MO (U3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHENEATEITbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEJIaraTh OPUTHHAIBHBIC TTOIXOBI ¥ PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHSI.

PabGora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMU TOJydeHUs WH(pOpMaIuu (U3HIEeCKOro COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh TIOWCK, aHAJIW3,
CUCTEMAaTH3alMI0 ¥ WHTEPIPETANNI0 WHPOPMAIUU PAa3INYHBIX BHIOB U (POpM
IPEICTaBIICHNS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAITUH;

UCIIONIb30BaTh  CpeACTBA HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PENICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a1a9 ¢ CcOOMIoJieHHeM TpeOOBaHUN HProHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTHCHBI, PECypcOCOCpEeKCHHsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COACpXKAHUS B pa3jMYHBIX (dopMarax ¢
y4€TOM Ha3Ha4YCHHS WH()OPMAIIUU | TIEJIEBOM ayTUTOPHUH, BBIOUpAsi ONTUMATIBLHYIO
dbopMy TIpeICTaBICHUS U BU3yaJTU3AITHH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHA:
OCYUIECTBJISTh OOIIEHHME Ha Yypokax (U3MKKM W BO BHE-YpOUHOU
NEeSATENbHOCTH;



pacro3HaBaTh MPEANOCHUIIKM  KOH(GIUKTHBIX CUTyallud HW  CMsT4arh
KOH(DJIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUsI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/CTB;

MOHMMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUAYaJIbHOU
paboTHI;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBUH C Y4ETOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN Ka)JOr0 YJICHA KOJJIEKTUBA;

NpUHUMATh I[€1M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUSA 110 €€ JIOCTUKCHHUIO: COCTaBJISATh IUIAH JICHCTBUH,
pacrpenensaTh pojid C YYETOM MHEHUM YYacCTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICEHUBATh KA4e€CTBO CBOEro BKJIaJa M KaXKIOr0 y4YaCTHMKA KOMAaHIbI B
o0IIMiA pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

peyiaraTb HOBBIE MPOEKTHI, OLEHWBATh HJAECU C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIMSIX, TPOSABIIATH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUITUATUBHBIM.

PerysiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE TeiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIIATh MO3HABATENBHYIO ACSITENLHOCTh B 001acTH
GU3MKH W aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITENTFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aj1ad, TJIaH BBIMOJHEHUS MMPAKTUIECKON paboThl ¢ yUETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JTMUHBIX MPEINOUTEHU;

JieNlaTh  OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULHUA B 00JacTH
($U3MKH, TOCTOSTHHO MOBBIIIATH CBOW 00pPa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHATbHBIN HHTE/UIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JESITEIBHOCTD,
OLIEHWBATh COOTBETCTBUE PE3YNIbTATOB IIEIISIM;

BJaJeTh  HABBIKAMU  TIO3HABaTeNIbHOM  pedrexkcun Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HX pE3YylbTaTOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPUEMBI pe(IIeKCUH ISl OLIEHKH CUTYaIlMH, BHIOOpAa BEPHOTO
pEIlICHHUS;

YMETh OIICHUBAaTh PUCKHM W CBOECBPEMEHHO IPUHUMATH PEHIEHUS IO HX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBI JPYIHMX TIPU aHAJM3Ee pPEe3yIbTaTOB
NeSITeNbHOCTH;

NPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apTyMEHTBI JPYIHMX TIPU aHAW3e pPe3yIbTaTOB
NESATENHHOCTH;

NpU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporecce qocTmwkeHUs TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI
no ¢u3uKe i1 YPOBHA CpeaHero oOimiero oOpa3oBaHUs Yy OO0ydYaroIIuXCs
COBEPIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEJIEKT, Ipe/oiararoun
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CTIOCOOHOCTh TTOHUMATh CBOE AMOIMOHATBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOM cephl,
OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEICHHE, CIIOCOOHOCTh aManmTUPOBAThCS K
AMOIMOHAIILHBIM U3MEHECHHSIM | TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO eI U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOIIMOHATIBLHOE COCTOSTHUE
JIPYrUX, YYUTBIBATh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemaTh KOH(IUKTHL.

INPE/IMETHBIE PE3YJIBTATBI

K xonmy obyuenuss B 10 kJjacce mNpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y OO YJAOITUXCS YMCHHM:

JEMOHCTPHUPOBATh Ha IpUMEpax poib M MeCTO (pu3uku B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHbI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKU WU
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTBIBATh TPAHMUIBI TPHUMEHECHHS M3YYCHHBIX (U3UYCCKUX MOJICIICH:
MaTtepualabHasi TOUKa, HHEpIMadbHas CUCTEMa OTCU€Ta, aOCOMOTHO TBEPIOE TEIIO,
UJICAUTbHBIN Ta3, MOJAEIU CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUYECKUH 3apsii PU peIieHnH PU3NUECKUX 3aj1ay;



pacro3HaBaTh (pU3MYECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHHETUYECKON TEOpUU CTPOCHHS BEIIECTBA U
ANEKTPOJUHAMUKHN:  PaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JBIDKEHUE, CBOOOTHOE TaJeHUE TeJ, ABWKEHUE 110 OKPYKHOCTH, WHEPITHS,
B3auMojieicTBHUE Tel, Tuddy3us, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPABIX TeIl, U3MEHEHUE 00bEMA TEJ MIPHU HarpeBaHUH (OXJIAXKICHUH), TETIOBOE
paBHOBecHe, UCHApeHHE, KOHJCHCAIMS, IUIABJICHWEe, KPUCTAUIA3AINS, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, MTOBBIIICHUE TABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKPHITOM
COoCyJlle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSI Ta3a B H30MpOIeccax,
ANIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKCHHE, WCIIONB3Ys (DU3UUYECKHE BEIUYUHBI:
KOOpJMHaTa, MyTh, MEpEeMElIEeHUuEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cua,
UMITYJIbC TeJa, KUHETUYECKasl PHEeprusi, NOTCHIMANIbHAS SHEPIusi, MeXxaHu4ecKas
pabora, MexaHWuYecKash MOIIHOCTh; TPH ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gbu3HUeCKNii CMBICT MCIOIB3YyEeMbIX BEIMYWH, WX OOO3HAYCHHS W €IUHUIIBI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEIUYMHAMMU;

ONKCHIBATh M3yUCHHBIE TEIUIOBBIE CBONCTBA TEl M TEIJIOBBIC SIBICHHUS,
UCTIONB3Ys (U3WYECKUE BEIWYWHBI: JJTAaBICHHWE Tas3a, TeMIeparypa, CpEIHSs
KMHETUYECKAasl SHEPTHsI XaOTHYECKOT'0 JABMKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, padbora rasa,
KO3 OUIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTaTels; MpPU OMHCAaHUU
NPAaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCIONB3YEMBIX BEIUYHH, WX
0o0O3HAUeHUs W EAWHMIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIONIME JaHHYIO
(bu3MUYECKyI0 BEIMUMHY C IPYTUMU BeJIMYNHAM;

OTHCHIBATHh U3YYCHHBIC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUICCKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEITUYHMHBI: DJICKTPUUSCKHUA 3aps,
ANEKTPUUECKOE T0JIe, HAMPSOKEHHOCTD IOJIS, MMOTEHIINAJ, pa3HOCTh MOTCHIINAJIOB;
Opy ONUCAHUM TPABWIBHO TPaKTOBaTh (PUIMYECKUNA CMBICH HCIHOJIb3yEeMbIX
BEIWYHMH, WX OOO3HAUCHHWS W €IUHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIHYHUHY C IPYTUMH BEIIMYNHAMU;

aHAIM3UPOBATH (PU3UYECKHUE TMPOILECCHl U SIBJICHUS, UCIONB3Ys (pu3nyeckue
3aKOHBI M MIPUHIIMIIBL: 3aKOH BecemupHoro tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DJHEPruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
NPUHIAI CYTEPIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHUCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHMS BEIECTBA, Ta30BbIE
3aKOHBI, CBSA3b CPEHEW KMHETHUECKOW SHEPTHH TEIUIOBOTO JBMKEHUS MOJIEKYT C
aOCOJTIIOTHOM TeMIlepaTypou, MEePBbIN 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CJIOBECHYIO



(GOpMyIHpPOBKY 3aKOHa, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIOBUS (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIMIBI JEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3ivyaTh YCIOBHUA X O€30MACHOI0 MCIOJb30BaHUS B
TIOBCEIHEBHOU KU3HU;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN, MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady U TUINOTE3y Y4eOHOro DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYJIOBaHUsS, MPOBOJIUTH OMNBIT U
(dbopMyIHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIHYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIIA CHOCOO HM3MEPEHUS M HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY  (PU3NYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHI, MPU ATOM KOHCTPYUPOBATh YCTAHOBKY,
(uKCcHpOBaTh PE3YNbTATHl IMOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B
BUJIE TaOIUI U TpaUKOB, A€TaTh BHIBOBI IO pe3yjIbTaTaM UCCIIEI0BAHNUS;

coOJII01aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HUCCIEIOBAHUMN B
paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JESATENbHOCTA C HCIOIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOIO
000opy1I0BaHUS;

pemaTth pacuéTHbIE 3a7a4¥l C SBHO 3aJJaHHOW (DU3UYECKONM MOJIETBIO,
UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3a/1a4u
BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HeoOXo/IUMbIe NIl €€ pEeIleHHUs, MPOBOJUTh PACUEThl U OIEHUBATH PEATbHOCTH
MOJTyYEHHOT'0 3HAYCHUS (PU3NUECKON BETUINHBL

peniaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMIPOTUBOPECUUBYIO
LENOYKY PpacCyXICHHIl ¢ ONOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
buznueckue sIBICHUS;

UCIOJIb30BaTh ~ MpPU  PEIIEHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINU
U TpeJCTaBlieHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMalUY, MOIYYSeHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECKH aHATTM3UPOBATH MOIy4aeMyr0 HH(GOPMAIIHIO;

IPUBOJIUTH MMPUMEPHI BKIIAJIa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLECCOB OKPYXAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMS IO (PU3MKE B MOBCEAHEBHOM >KU3HU
i obecriedeHust 0€30MacHOCTU MPHU OOpaIleHnH ¢ MpUOOpaMu U TEXHUYECKUMU



YCTPOUCTBAMH, JJISI COXPAHEHUS 3JI0POBbS U COOIOJICHUSI HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEN CpEAE;

paboTaTh B TpYIIEe C BBHIIOJHEHUEM Pa3IUYHBIX COLUAILHBIX POJIEH,
IUIAaHUPOBATh palbOTy TPYNIbl, pPalMOHAIBHO pPACHOpPEAeNsTh OOSI3aHHOCTH U
IJIAHUPOBATH JICSITEIHLHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJ€KBATHO OICHUBATh
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM IPOOIJIEMBI.

K konmy obyuenuss B 11 kJjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCS YMEHHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax poyib U MeCTO (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHUHbI MHUpPaA, B PA3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU AEATEIIbHOCTU JIOAEH, LEIOCTHOCTh U €IMHCTBO
($u3nYecKol KapTUHBI MUPA;

YUUTBIBATh TPAHUIBl TNPUMEHEHUS H3YyYEHHBIX (U3MYECKUX MOJIETeH:
TOYEUHBINA AIEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHHUK CBETA, JIEpHAs
MOJIETTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO SApa TPH PEIICHUH (PU3UIECKUX
3a7ad4;

pacno3HaBaTh (PU3NYECKHE SABJICHHS (TPOIECCHI) U OOBICHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DU3UKHU: DIIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICUCTBUE
MAarHuTOB, DJIGKTPOMArHUTHAasT WHAYKIHUSA, JCHUCTBUE MAarHUTHOIO TIOJsS Ha
IPOBOJHUK C TOKOM U JBIKYIIMICS 3apsll, SJIEKTPOMAarHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHENHOE PACHPOCTPAHEHHE CBETA, OTPa)XKE€HUE, MPEIOMIICHUE,
unTtepdepeHuus, audppakiuuss ¢ [OJsSpU3alus CBeTa, JUCIEpPCHUsl CBETA,
dotoanexkTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBieHUE, BOSBHUKHOBEHUE
JUHENYATOrO0 CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMUCHIBATh W3YYCHHbIC CBOMCTBA BEIHIECCTBA (IEKTPUUECKUE, MATHUTHBIC,
ONTHUYECKUE,  DJIEKTPUYECKYI0  MPOBOJUMOCTb  pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJb3Yys (U3UYECKHE BEIUYUHBIL:
AIEKTPUYECKUN 3apsijl, CUJa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DICKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIAs CHJia, paboTa TOKa,
WHAYKLIHAST MarHUTHOrO mojs, cwia Ammepa, cwia JlopeHna, MHIYKTHBHOCTb
KATYIIKW, SHEPrusl 3JIEKTPUYECKOr0 M MArHUTHOIO IMOJEH, MEepHOoJ M YacToTa
KojeOaHuid B KojeOaTenbHOM KOHTYpe, 3apsji W CWiIa TOKa B IIpoIecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHWil, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CHUjla JIMH3bI, NMPU ONHCAHUM MPABUIBLHO TPAKTOBATh (PU3HUECKHI
CMBICIT HCIIOJIb3YEMBIX BEIUYMH, MX OO0O3HA4YEeHHs] W EIUHHIIBI, YKa3bIBaTh
dbopMyInBl, CBSA3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMH
BEIIMYHNHAMU;



OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOIECCHI, HCIONb3Ys
¢busznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]I MOTypaciajga, SHEPTHs CBI3U
ATOMHBIX SiJIep, MpPU OIMUCAHWM MPABWIBHO TPAKTOBAaTh (DU3MUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIWYUH, MX OO0O3HAYEHUS U E€IUHHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (U3MUECKYI0 BEIWYMHY C JIPYTUMHU BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHNUE (DU3NIECKON BEITMYUHBI;

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECChl U SIBJICHUS, UCIOIB3YsS (PU3UUYECKUE
3aKOHBI W MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCEA0BATENBHOIO U MapajuieIbHOTO
COCIMHEHUSI IPOBOJHUKOB, 3aKOH Jlxkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH TMPSMOJIMHENHOI0 pACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHbI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITeHHa ansi gororddekra,
3aKOH COXPAaHEHUs SHEPrUHU, 3aKOH COXPAaHEHHsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOr0 3apsifa, 3aKOH COXPAHEHUsI MAacCOBOI'0 4uCia, MocTynaTel bopa,
3aKOH paJIMOAaKTUBHOTO pacmaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, O00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HANIPABICHUE BEKTOPA UHAYKIUH MAarHUTHOIO TOJISI IPOBOIHHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOMTh M OIHCHIBATh H300paXEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKaioM,
TOHKOM JIMH30M;

BBITIONTHATh DKCIEPUMEHTHI 10 HCCIENOBAHUI0 (U3UYECKUX SIBICHUU H
MPOILIECCOB C HCIOJb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath mpoOJeMy/3agady U TUMNOTE3y Y4eOHOro HIKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOT0 00O0pYIOBaHHUS, MPOBOAMUTH OIBIT U
(dbopMynHpOBaTH BHIBOBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PHU3NUECKUX BEIHYUH, TIPH
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOIb30BaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN H3MEPEHNUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKHX BEIUYMH C HCIOJIh30BAHUEM
OpSMBIX HW3MEPEHUN: TpPU OSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUE TAOIUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEIOBAHMUS;

co0oaTh mpaBuiia 0€30MaCHOTO TpyJa MpH MPOBEACHUH HCCIEIOBAHUNA B
paMKax y4eOHOro OHKCIIEPUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOEKTHOU
JESITENBHOCTA C MCIOIB30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCIOJIBb3Ysl (PU3HUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHAIW3a YCIOBHS 3a/1a4u



BbIOMpATh (PU3UYECKYI0 MOJENb, BBIACNIATh (PU3NUYECKHE BEIUYUHBI U (POPMYIIbI,
HEOOXOoAUMBIE JUIsl €€ pelleHusi, MPOBOAUTh PACUEThl U OLEHUBATh PEAIbHOCTD
HOJIYYEHHOr0 3HaUeHUs! GPU3NYECKOIN BETMUNHBI;

pelIaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBaTh JIOTUYECKU HEIIPOTUBOPEUUBYIO
L[EIIOYKY PACCYXXJIEHUU C ONOPOW HAa HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
(bU3UYECKHE SIBJICHNUS,

UICIIOJIb30BATh IIpU  peLICHUU yuyeOHbIX  3ajad COBpPEMECHHBIE
UH(GOPMAIIMOHHbIE TEXHOJOTUH JJIs MIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUN
U TpEJCTaBlIeHUs Y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(OpMALUHY, MOIYYEeHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJU3UPOBATH MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA WX OE30MACHOIO KCIOIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOAUTH MPUMEPHI BKJIaJJa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHM;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHUS MO0 (PU3MKE B IOBCEIHEBHOM XKU3HU
i obecriedeHusi 0€30MacHOCTU MPHU OOpalleHUH ¢ MpUOOpaMyu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBbs M COOIIOJEHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYXKAIOIIEU CPELE;

paboTaTb B TIpyHIe€ C BBINOJIHEHUEM pA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBAaTh pabOTy TPYyHIbl, PALMOHAIBHO PpacHpeleisTh OO0sI3aHHOCTU U
IJJAHUPOBATh JCATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUAX, aJI€KBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE PACCMATPUBAEMOI POOJIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kosn4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB u TeM uugpoBbie
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa ¥ METOJIbl HAYYHOTO TTO3HAHUSA 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEpMOAHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEIIECTBA. 5 bu6nunorexa LIOK

@Da30BbIe NEPEXOIBI

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 pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMAarHuTHbBIE 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHue aToMa 4 bubnuorexa LIOK



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

4.3 AToMHOE SpO 5

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 15

Pasnea S. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPU3UKU 7

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

but6mmoreka [IOK
6.1 Obobuaiousee noropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PezepBHOoe Bpemsi 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosn4vecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | IIpakTnueckue A op
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®usuka — HayKa O PUPOJE.
1 Hayunrbie MeTZK bl HOEHapHI/ISI 1 bubamorera LOK
i g https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEeT0 MUpa
Ponb 1 mecTo dusuku B
5 (dhopMUPOBaHUN COBPEMEHHOM 1 bubnnorexa [IOK
Hay4HOHM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JAESITETFHOCTH JTIOICH
MexaHn4ecKoe ABMKEHHE.
OTHOCHTEIHFHOCTh MEXaHHYECKOTO bubnuoreka [IOK
3 1
nBwxenus. [lepemenienne, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpHOE TIpsIMOSTMHEHHOE 1 bubnmoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnuorexa [IOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOogHOE masieHne. Y CKopeHue 1 bubmuorexa [IOK
¢BOOOIHOIO MMalEHUSA https://m.edsoo.ru/ff0c39cc
KpusosmHeliHOE nBUKEHUE.
7 JIBr>keHrne MaTepuaabHON TOUKH T10 1 bubmorexa LOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHOCTH ["anmuies. 1 bubmuoteka [IOK



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

HuepupnanbHble CUCTEMBI OTCYETA.
Ilepssr1it 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. [Ipunuun

9 CyIepIo3uLMK CUil. BTropoi 3akoH brbmorexa LIOK
. https://m.edsoo.ru/ffOc3be8
Herorona st MatepuanbHOM TOYKH

10 Tpetnii 3akon HerotoHa aiis bubnunorexa LIOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsokecTH. [lepBast kocMuueckas bubamorera LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [IOK
TeJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koagdumuent tpenus.

13 Cuia znpOTHBnefnqs)I npu nB;fKeHHH bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tema B )KUJIKOCTH WU Ta3e
[ToctynarensHoe U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bu6mmorexka [IOK
MowmenTt cuiibl. [Tnedo cumnel. YemoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeJIA
NMiynec MaTepuanbHOU TOYKH,

15 CHUCTEMbI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
Nmnynbe cunbl. 3aKOH COXpAHEHUS https://m.edsoo.ru/ff0c43d6
umnyibca. PeakTiuBHOE ABMKEHUE
PaboTa 1 MOIIHOCTB CHJTBI.

16 Kunernueckas s3neprust MarepuaibHOW bu6muoteka LIOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHUHETUYECKOW SHEPTUH

17 [ToreHuunanbHast SHEPTUS. bubnnorexa [IOK



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

[ToTeHnManbHAast SHEPTHS YIPYTO
ne(GopMUPOBAHHOM MPYKUHBI.
[NoTennmansHas 3HEprust Tena BOIU3U
MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ffOc461a

18

[ToTeHnManbHBIC U HETIOTCHIIUAIBHBIC
cuibl. CBSI3b pabOTHI
HCIIOTCHIHUAJIBHBIX CHUJI C UBMECHCHHUEM
MeXaHU4eCKOU SHECPTHUU CUCTEMBI TCII.
3aK0H COXpaHEHUS] MEXaHUYECKOI
SHEPTHH

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

19

20

JlabopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUu
TeJa Ha IPUMEPE PACTIKCHHSI
PE3UHOBOTO KIyTa»

KoHnTponbHast paborta 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXPaHECHHS B MEXAHHUKE)

bubnuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-
KMHETUYECKON TeOprH. bpoyHOBCKOE
newkenue. uddysus

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

22

XapakTep JBUKEHUS U
B3aMMOJICHCTBHS YaCcTHUI] BEIESCTBA.
Mopenu cTpoeHus ra3oB, )KUAKOCTEH
Y TBEPIBIX TEN

23

Macca monexyin. KonngyectBo
BeniecTBa. [locrosHHas ABoraapo

24

TemnoBoe paBHoBecue. TemnepaTypa
u e€ uzmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomtoTHas TemrepaTypa Kak Mepa
26 cpeaHell KUHeTUYECKOW YHEPTUH bubnmoreka [JOK
JIBKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota
)8 «HccnenoBanre 3aBUCUMOCTH MEKIY
napamMeTpamu COCTOSTHUS
pa3peKEHHOTO Tra3a
29 N3onporieccrl B uaeaaibHOM ra3e u ux bubmuorexa [IOK
rpaduyecKoe IpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpeHnHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoOsI € n3meneHus. Komuuectso bubnuotexa [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrus OTHOATOMHOTO UJI€ATbHOTO
rasa
31 Buasl Tenonepenaun bubmorexa LHOK
https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMIOEMKOCTh BEILIECTRA.
but6mmoreka [JOK
32 KonudaecTBo TEIIoThl pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauabaTHbIN mpoiece
33 IlepBblil 3aKOH TEPMOAVMHAMUKHU U €TI0 bubnnoreka [IOK
NPUMEHEHUE K U30IPOIIECCam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mipoiieccoB B but6mmoreka [IOK



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
https://m.edsoo.ru/ff0c5efc

npupojae. Bropoii 3akoH
TEPMOJTUHAMUKH

https://m.edsoo.ru/ff0c6230

IIpunmun gevicreus u KII TermoBoi

bu6numoreka [IOK

35
MaIlHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapuo u ero KITJI

37 DKoJornyecKkue npooaemMsl
TETUIOHEPTETHKU

38 O6o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabora o teme

39 «MonexynsipHas ¢puznka. OCHOBBI bubmmorexa LOK

YIp ' https://m.edso0.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnmoreka [JOK
Hcnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI 1 OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3Ayxa. HackllieHHbIH bubamorera LOK

AY%a. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u

42 aMopdHbIe Tena. AHU30TPOIUS bubnnoreka [JOK
CBOMCTB KpuctaiuioB. Kuakue https://m.edso0.ru/ff0c65f0
Kpuctayyibl. COBpeMEHHbBIE MaTepUAIIbI
[InaBneHue M KpUCTaIIA3ALIHSL.

43 VY aenbHas TEIUOTAa IJIaBICHUS bubamorexa [IOK

' https://m.edsoo.ru/ff0c6708
CyOnmumarust
bu6nuorexa LIOK

44
YpaBHeHHE TEIIOBOTO OanaHca httos://m.edsoo.ru/F0c6820

45 Onekrpu3anus Tei. JNEKTPUIECKUN bubnmnoreka [JOK

3aps. JlBa BHaA 3JIEKTPUUYECKHUX

https://m.edsoo.ru/ffOc6bcc



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
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsa10B

[IpoBOHMKH, TUBIIEKTPUKHU U

46 [IOJIYIIPOBOTHUKH. 3aKOH COXPaHEHUS bubmuorexa [JOK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
BzaumoneiicTBue 3apsaoB. 3aKoH
47 Kynona. TodeuHEIN diIeKTpUYECKUN bubmorexa [OK
Y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTB 27IEKTPUYECKOTO
48 nons. [IpuHiun cynepnoszunuun bubmmorexa [IOK
3JIEKTPUYECKHX Tosel. JInnuu https://m.edsoo.ru/ffOc6df2
HANPSIKEHHOCTH
Pabota cui 3neKTpoCTaTHUeCKOro
49 rons. ITorenmman. Pa3HocTs bubmorexa [OK
' HHaL. https://m.edsoo.ru/ff0c6f00
[IOTE€HLINATIOB
[IpOBOIHUKHN U OUDIIEKTPUKU B
50 3J1peKT 0CTATUYECKOM Holee bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6nmoreka [IOK
51 DnexrpoéMrocTh. KoHneHcaro
P A P https://m.edsoo.ru/ff0c7126
DNIEeKTPOEMKOCTH TUIOCKOTO
52 KOHJIEHCATOpa. DHEPT U 3apKEHHOTO bubmmorexa [OK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 Jlaboparopnas pabora "M3mepeHue
AIEKTPOEMKOCTH KOHIeHCaTopa'
[IpuHIIMI AEHCTBUS U IPUMEHEHUE
54 KOH/ICHCATOPOB, KOMTMPOBAILHOTO

arrapara, CTpyHHOTO TIpUHTEpa.
DJIEKTPOCTATUYECKAs 3alUTa.



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
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHe AJIEKTPOIpUOOPOB

55

DNEeKTpUUECKUH TOK, YCIOBUS €r0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusienue. 3akoH Oma a1
ydacTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
npoBoJHHUKOB. JJabopaTopHas paboTa
«M3ydyeHne cMenaHHOro COeUHEHNs
PE3UCTOPOB»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLITHOCTB NEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa AJis MOJTHOM (3aMKHYTO)
anexTpudeckor nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/IC ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUSI

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

59

DJIeKTpPOHHAs IPOBOIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COHpOTI/IBJIeHI/IH METAJIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

61

[TonynipoBogHuKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoAUMOCTh. CBOMCTBA
p—n-niepexona. [TonynpoBoAHUKOBBIE
IPUOOPHI

bubmmoreka [IOK
https://m.edsoo.ru/ff0Oc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DIIEKTPUYECKUI TOK B pacTBOpPaX U

pacIuiaBax 3JIEeKTPOIUTOB. bub6mmoreka LIOK

62 1
DIIEKTPOAUTHYECKAS JUCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTpUYECKUl TOK B raszax.

63 CaMOCTOSITeITbHBINA U 1 bubmuorexa [IOK
HECaMOCTOSTEIIbHBIN pa3psia. MosHus. https://m.edsoo.ru/ff0c84ae
[Inazma
OnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnmoreka [JOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O06o0mmaromuii ypok 1 bubnmoreka [JOK
«OIIEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«9nexrpocraruka. [locTossHHBIN bubnnoreka [JOK

66 . 1
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Pesepshbiii ypok. KonTponsHas 1 bubnmoreka [JOK
paboTa no Teme "neKkTpoauHaMHuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHelil ypok. Q000NN yPOK 1 bubmuoteka [IOK
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypchbl
[TocTosTHHBIE MAarHUTHI K UX

1 B3auMoJieiicTBHe. MarHutHoe 1ojJie. 1 bubmuorexa [JOK
Bexrop MmaruutHOM uHAYKUMA. JInHUM https://m.edso0.ru/ff0c9778
MAarHuTHON UHAYKIIMH
MarsuTHO€ 1noJje IPOBOJHUKA C
TokoM. OnbIT Dpcrena. but6mmoreka [IOK

2 . 1
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 bu6muorexa LIOK
MAarHUTHOTO ITOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuiia AMmriepa.

4 JIaGopatopHas pabota 1 1 bubmmorexa [LIOK
«HccnenoBanne neiicTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 bu6mmoreka [JOK
Cuna Jlopenma. PaGoTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarHuTHas uHAyKIus. [lotok

6 BEKTOpa MarHuTHOU uHAykuuu. I1C 1

WHIYKIMU. 3aKOH 3JIEKTPOMAarHuTHON



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

unaykiuu Gapanes

JlaGopaTopHas pabota
«HccnenoBanue sBICHUS
ANEKTPOMATHUTHOW WHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIICHHE
camouHaykiuu. DJ1C caMOMHIYKITUH.
DHeprusi MarHUuTHOTO TIOJIsI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE 110JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHMTBHI, JIEKTPOJBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHLI,
MHIYKIUOHHAs N1eYb

10

O606maromuit ypok «MarautHoe
moJie. DJICKTPOMarHUTHAS WHIYKIIHS)

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonTponbHas padbora 1o teme
«MarHuTtHoe noiie.
DNIEeKTpOMarHuTHasi MHAYKIUS»

CB0OOIHBIE MEXAHUYECKIE
koseOaHus. 'apmoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHNX KOIeOaHuM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«HccnenoBannue 3aBUCUMOCTH
nepro/ia MaJlblx KojaeOaHuii rpy3a Ha
HUTH OT AJTUHBI HUTH U MACCHI TPy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHuTHBIC KoJieOaHMs B
nacaaibHOM K0JIEOATEIIEHOM KOHTYPC.
Ananorus MCKAY MCXaHUYCCKHUMHU U
SJICKTPOMArHUTHBIMHA KOJIEOaHUSIMU

15

®opmyna TomcoHa. 3akoH
COXPAHEHHS DHEPTUU B UJI€ATTBHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KonebaHusx. BoiHyX/1eHHbIE
MeXaHu4eckue kKoyebanus. Pe3onaHc.
BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHsIil TOKk. CHHYCOUIAJIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUJIbI TOKA U
HaNpsHKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoactao,
nepenayda v norpedieHne
JJEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHUE JIEKTPUYECKOr0 3BOHKA,
re’eparopa epeMeHHOTro TOKa,
JMHUHN 3JIeKTponepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnosnab3oBaHust
ANIEKTPOIHEPTUH B IOBCETHEBHOM
KU3HH



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

MexaHuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTtb

bubmuorexa [JOK

21
pacnpoCTpaHEHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tomepeyunplie 1 MPOOIBLHBIE BOTHBI
29 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubmmorexa [LIOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIEKTPOMarHUTHBIC BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [llkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMATHUTHBIX BOJH
[IpuHIMIIBI pagUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBsi3u. Paguonokanus
o5 Konrtponsnas padorta «Konebanus u bu6muoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssmonHENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpELE. bu6muoreka [IOK
ToueuHslii UICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHne cBeTa. 3aKOHbI OTPAKECHUS
27 ceta. [locTpoenue nzodpakeHuit B bubamorexa [OK
) P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonnoe
08 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bu6nmoreka [IOK
YI0JI MOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEHUS
29 JIaGopatopHas pabota «/3mepeHue bubmmoreka [IOK
TOKAa3aTes MPEIOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne n300pakeHMIA B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmylia TOHKOM JIMH3BI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas paboTa

31 «HccnenoBanue CBOKMCTB
M300paKeHUI B TUH3AX»
Hucnepcust cBera. ClioXHBIA COCTaB
39 6emnoro cseta. Lper. JlaboparopHas
pabora «Habmroienue aucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxims bu6nmoreka [IOK
cBeta. JludpakuronHas peneéTka https://m.edsoo.ru/ffOced22
34 IlonepedyHOCTh CBETOBBIX BOJIH. bu6nmorexa [IOK
[Tonspusauusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
YCJIOBHS MX 0€30MacCHOT0 MPUMEHEHUS
I'paHuIIBI TPUMEHUMOCTH
36 KJIaCCUYECKOM MeXaHUKHU. IlocTymnarsl bu6morexa [LIOK
CIielIMaJIbHON TEOpUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHHU U COKPAIICHUE bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHUHBI
DHEPrus U UMITYJIbC PEIATUBUCTCKON
38 gacTUIBEL. CBI3b MacChl C DHEPTUEH U bubmmorexa [OK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUSI TIOKOS
Konrtponsnas padora «OnTuka.
. but6mmoreka [IOK
39 OCHOBBI CTICTIHATBHONU TEOPHH

OTHOCHUTCIBHOCTHM))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. Popmyina [lnanka. Dueprus

bu6mmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIIEI0BAHUE Eu6 [TOK
HOJINOTEKA
4l porospexta. Onbrrr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBuenue
42 SﬁHMTeqﬁ)Ha J(Ils)l(b(bOTOB(bg)eKTa bubmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» hotorddexra
Jasnenue ceeta. OnbiThl [1. H.
43 JlebeneBa. XuMuueckoe qelcTBHE bubmorexa LHOK
ACBA. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe MPUMEHEHHE:!
44
¢dboTosrnement, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3agaq mo reme «1EMEHTHI bubmuorexa [JOK
KBAaHTOBOM ONTHKHN) https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE
46 Pezepdopna mo paccestHuIO 0-4acTH bubmmorexa LOK
pOpAATOP t https://m.eds00.ru/ff0d091a
[Inanerapnast MoJiesIb aTOMa
bub6moreka [IOK
47 I1 b
OCTyaTHl bopa https://m.edsoo.ru/ff0d0Oafa
Wznyuenwne n ornomnienne GpoToHOB
48 Il I/I}ll'Iqe exole aTOMEIlH co Hc?;o OBHS bubmmorexa [JOK
P pexol o 8 P https://m.edsoo.ru/ff0d0Oafa
SHEPTUU HA PYToi. Bumbl cieKTpoB
Bonnosrle cBoricTBa yacTull. BoiHbI
. . bubmuorexa [JOK
49 ne bpoits. KopmyckynspHo-BoTHOBO#M

nyanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3TTYUYCHUC

50

OTkphITHE paTuOaKTUBHOCTU. OTBITHI

Pesepdopaa mo onpezneneHuio cocrasa

PaaAUOAaKTUBHOI'O U3JTYUCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ffod0fd?2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKphITHE TPOTOHA M HEHUTPOHA.
N3oronsl. Anbha-pacmna.
DEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. I'amma-usnydeHue

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sIJIpe€.
SnepHblie peakiuu. AnepHslid
peaktop. [Ipobiiembl, IEPCTIEKTUBHI,
AKOJIOTMUECKHUE aCTIEKThI SICPHOU
SHEPIreTUKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pETUCTPALIK JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaameHTanbHbIE
B3auMoAeucTBUI. EnMHCTBO
(hU3UIECKOM KApTUHBI MUPAY

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

55

Bun 3Bé3gnoro Heba. Co3Besausi,
flpKI/Ie 3Bé3)II)I, IIJIaHETHI, UX BUIUMOC
JBUXKCHUC. COJ’IHG‘IHaH cucreMma

56

Comnnaue. CoiHeUYHast aKTUBHOCTb.
Hctounuk sueprun CosnHIa U 3BE3]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE31IbI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/BI TJIABHON
MocJjen0BaTeIbHOCTH. BHyTpeHHee
ctpoenue 38€31. COBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKACHUU U
spororiu CoTHIIA U 3BE3]

58

Muneunsii [Tyt — nama ["anakruka.
Ilonoxenne u npuxenue CosHIa B
lNanmakruke. I'anaktuku. YEpHbIE IBIPHI
B IIpax TaJaKTUK

59

Bcenennas. PasOeranue rajakTHK.
Teopus bosbmoro B3peIBa.
PennkroBoe nsnyuyenue.
MeTtaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbhas padota «271€MEeHTHI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIbHOM 1
ATUYECKOM chepax eaTeIbHOCTH
yesjoBeKa

63

O6o006matromuii ypok. Pois 1 mecto
(hbU3UKH U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O606maromuii ypok. Pomb
¢buznueckoit Teopun B GOpMHUPOBAHUH
MpeACTaBiIeHUH 0 Pu3nUecKon
KapTUHE MHUpaA




O6o06maromuii ypok. Mecto
(u3nyecKoi KapTUHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTaBICHUN O IPUPOAE

66 PesepBHbIil ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHast MHAYKIUS
Peseprubiit ypok. OnTrka. OCHOBBI

67 CHeHaTbHON TeOpHH 1
OTHOCHUTEJILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.

68 DNeMEHTHI aCTPOHOMUH U 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uku
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumies I'.41., Byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuieHue»

» ®usuka, 11 knacc/ Mskumes I'.J1., byxoBues b.b., Hapyrun B.M. noa
penakmueit [lapdentreBoit H.A., AkninonepHoe odmiectBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Coopnuk 3amau no pusuke. 10-11 xnaccel. ba3zoBsriit yposens. [log penakmueit
H. A. ITappenTreBoii.

2. ®usuka. CaMoCTOSITENIbHBIE U KOHTPOJIbHBIE U padboThl. 10 knacc. EproTkun
E.C., Eptotkuna C.I'.

3. ®usuka. Terpaas ana nabopatopubix pador. 10 kiace. [TappentreBa H.A.

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
1. https://m.edsoo.ru/7f41c97c

2. https://multiurok.ru/all-goto/?url=http://www.spin.nw.ru/thermo/index.html
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