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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOT0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMmsl, npeactaBieHHbIX B OPI'OC
COO, a Ttakxe ¢ yuéroM (enepanbHOW paboyedl NporpaMMmbl BOCIUTAHUSA U
KOHIIEMIIMK TpenofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpraHu3auax Poccutickon Oenepanuy, peanu3yrommx OCHOBHBIE
o0OpazoBarebHbIe MPOTPAMMBI.

ConepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xmaccoB mpu
oOydyeHnn ux ¢usnke Ha 0a30BOM ypPOBHE HAa OCHOBE CHCTEMHO-JACSITEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MHPEAMETHBIM M METAlpPEeIMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKXke€ YUYUThIBAET HEOOXOAMUMOCTb pPeaU3alUU MEXKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH Yy4YE€OHbIMU mpeaMeramMu. B Hel
OTIPE/ICIISAIOTCA OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha YpOBHE CPEAHEr0 OOIIEero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (U3HUKHU: JIUYHOCTHBIE,
MeTanpeIMeTHbIC, MPeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YyJIbTAThI [0 roj1aM 00yUEHUSs;

» cojepkaHue yueoHoro npeamera «Dusuka» mo rogam o0yyeHusI.

®du3nka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMNas B
KayecTBe y4eOHOIo IMpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU 00 okpyskaroreM mupe. [IIKompHbIN Kypc GU3HKK — CHCTEMOOOpa3yomui
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (pU3nYecKrue 3aKOHbBI
JeXaT B OCHOBE IMPOIIECCOB M SIBJIICHUW, H3y4aeMbIX XHUMHEH, OMOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenensieT XapakTep H  pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHMS
KOCMOCA, MOJIyYEHHsSI HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa OOydaromuxcsd, B (OPMUPOBAHHE YMEHUN NPUMEHSTH
HAYYHBI METO]I TO3HAHMSI IPU BBHIIOJIHEHUH UMH Y4EOHBIX UCCIICTOBAHHIA.

B ocHOBYy Kypca ¢u3MKu I ypOBHS CpEAHEro OOIIero oOpa3oBaHMS
MOJIOKEH pAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
OCTPOECHHUSI.



Hoess yenocmnocmu. B COOTBETCTBUU € HEM Kypc SBIISIETCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COACPKHUT MaTepHal U3 BCEX pa3lieloB (DM3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (HU3HKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dopMupOBaHUE TPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIESCTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuzanus MNpEANoaraeT HCIOJIb30BAHKE
TYMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOTIEMaMH.

Hoess npuxnaownoii  nmanpasnennocmu. Kypc ¢dusuku mpeamnosaraert
3HaKOMCTBO C IIMPOKHUM KPYrOM TEXHHUYECKHUX M TEXHOJOTMYECKHX MPHIOKEHUN
U3YyYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TMOCPEIACTBOM BBEICHUS DJIEMEHTOB
CONIEp)KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a TakXke 0O0CYXKICHUs
po6JieM palOHAIBHOTO MPUPOIOTIONb30BAHMS U SKOJIOTMUYECKOI 0€30MacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIEro
oOpazoBaHus SBIAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKType TOCTpoeHus: (U3NIECKOil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX TMPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPUH, JMJIA OINUCAHUA €CTECTBEHHO-HAyYHBIX SIBIICHUH U
MIPOIIECCOB).

CucteMHO-IeSTEIEHOCTHBIN TOAX0A B Kypce (U3WKH pean3yeTcsl Mpexe
BCEro 3a CYET OpPraHM3alUU SKCICPUMEHTAIBHON AESITeNTbHOCTH O0YyYarOUIUXCS.
Jnst  6a3oBoro ypoBHS Kypca (U3MKM — OTO HCIOJIH30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B IporpamMme mno (pu3uke oObeIWHEHbI B OOLIMH CIHUCOK YUYEHHYECKHX
NpaKTHYECKUX padoT. BrigeneHne B yka3aHHOM TepedHe J1abopaTOpHBIX padorT,
OPOBOAMMBIX [ KOHTPOJSL U OICHKH, OCYIIECTBISICTCS yYaCTHUKAMU
o0pa30BaTeNpHOrO TMpoliecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHMS U
ocHamieHuss kabunera Qusuku. Ilpu »>TOM oObOecmieunBaeTCsi  OBJIAJICHUE
00ydJaromUMHUCsT YMEHUSMU TPOBOAWTH KOCBEHHBIE W3MEpPEHUs, HCCIEIOBaHUS
3aBUCUMOCTEH (HU3MYECKMX BEIUYMH U T[OCTAHOBKY OIBITOB IO MPOBEPKE
NPEIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHME YAENSETCS PELICHUI0 PACYETHBIX M KAaueCTBEHHBIX
3anay. [lpu sTOoM JUIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/ladyd C SBHO



3a/laHHON (PU3NYECKON MOJIEIIbIO, TTO3BOJISIFOIINE TPUMEHSTh U3YyUEHHbIE 3aKOHbI U
3aKOHOMEPHOCTH KakK M3 OJHOTO paslieia Kypca, TaK W MHTETpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. J[Jis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJIAIOTCA 3aJaHusl Ha
00OBsCHEHHE TPOTEeKaHUsI (U3MYECKUX SBJICHUA W TIPOIECCOB B OKpPYXKaIoIIeh
KU3HU, TpeOytonue BbhIOOpa (U3MYECKON MOJENH Ui CUTyallud MPaKTHKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUEeHUI0 Y4YeOHOro rmpolnecca 0a30BbIii ypOBEHb Kypca
(Gbu3HKK HA YPOBHE CpeHEro 00111ero 00pa3oBaHus IOJDKEH U3yYaThCs B YCIOBHUSAX
pPEeIMETHOrO0 KaOuWHeTa (U3HKK WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOIo IuKia. B kaOuHere (U3UMKU JOJDKHO OBIThH
HEeoOXxouMoe J1abopaTopHoe O0OOpyJOBaHUE [Jig BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKe YYCHHMUECKUX MPAKTHUYECKUX padOT W JIEMOHCTPAIMOHHOE
0o6opyi0BaHUE.

JemoHcTpaninonHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIUIIOM MHUHHUMAJIBHON JIOCTATOYHOCTH H OO€CHeuYrBaeT TMOCTaHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (DU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCIIEIOBAHUSI  M3y4YaeMbIX SBJIEHUW W  MPOILIECCOB, HSMIUPUYECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 000pylOBaHHE JJI YYEHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydaromuxcsa. TeMaTH4ecKue KOMIUIEKThI
Ja00paTOpHOTO OOOPYIOBAHHUS JOKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B B IIU(POBBIX J1a0OPATOPUIA.

OCHOBHBIMU LEJISIMU U3y4YE€HHS (PU3HKHU B 001IEM 0OpAa30BAHUM SIBIISIIOTCSA:

e (dopMHpOBaHHE HWHTEpPECa U CTPEMIJICHHsS] OOYYaIOMUXCS K HAyYHOMY
U3YYEHUIO TPUPOJbI, PA3BUTHE HX HMHTEIJICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE NPEACTaBICHUN O HAYYHOM METOJE MO3HaHUS U (HOPMUPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3y4YCHUS
OCHOB CTPOCHHS MaTepUH U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHue YMEHUN OOBSICHATH SBJICHUS C HCIOJb30BaHUEM
(bU3UYECKNX 3HAHUM U HAYUYHBIX JI0OKA3aTElIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O PO (DU3UKH JJISI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH.



JlocTkeHHe ATHX Ieei 00ecrednBaeTCsl pelIeHHeM CIIeIyIONNX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

npUOOpEeTeHNE  CHCTEMBbl  3HaHWMK 00  o0mmX  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPO(PU3UKH;

dbopMHpOBaHWE YMEHUH MNPUMEHSTh TEOPETHUUYECKUE 3HAHUSA I
0oOBbsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPHHITHS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEIIeHUs] PAa3IMYHBIX 3a/Jad C SBHO 3aJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3gaHue pU3NUECKON MOJENH, aIEKBaTHOW YCIOBHSIM 3a/]auH;
NOHUMaHHEe (PU3NYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HA OKPYKAIOLIYIO
cpeay,

OBJIAJICHHE METOJAMH CaMOCTOSITENBHOTO IJAHUPOBAHUS M IMPOBEACHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH()OpMAaIHH,
ONpeaeIeHUs] JOCTOBEPHOCTH IOIYYEHHOTO PE3YJIbTATa;

CO3[ITaHHUE YCIIOBUM JI Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEN0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusyuenune ¢usuku (06a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZIel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraembrii B mporpamMMe 10 (U3HKE IMEpeYeHb JIa0OpaTOPHBIX W
NPAaKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YYHUTEIh JEaeT BBIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUA

®usuka — Hayka o npupojae. HayuHbie MeTOIbl MO3HAHHUS OKPYKAIOIIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IO3HAHUSA IPUPOJBI.
DKCIEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MyYecKux ABJICHHM M TpoleccoB. HayuHble THNOTE3BI.
dusnyeckne 3aKOHBI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u Mecro ¢uszuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MHpPA, B TPAKTUYECKOMN JAEATEIHLHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W IU(POBBIE HU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBUXEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemernienue, CKOpPOCTh (CpeHSs CKOPOCTh, MTHOBEHHAasi CKOPOCTH) M
YCKOPEHUE MaTepuaibHOW TOUYKH, UX MPOEKIMH HA OCHU CUCTEMbl KOOPJIUHAT.
CioxxeHue nepemMeiieHui u cIoKeHNe CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBmxeHue. ['paduku
3aBUCUMOCTH  KOOPJAWHAT, CKOPOCTH, YCKOpPEHHUs, IYyTU U TepeMelieHus
MaTepuagIbHON TOYKU OT BPEMEHH.

CBoOoHOE TIajieHne. Y CKOpeHHe CBOOOHOTO A eHHS.

KpuBonuneniHoe  aBw>keHWe. [IBM)KEHHWE  MATepUAIIbHOW  TOYKH IO
OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEIHAS
ckopocTh. [lepuoa u yactora obpatieHust. [leHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBMKEHUE CHAPSJIOB, IICTTHBIC U PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Mojenb cucTemMbl OTCUETA, WIUTIOCTpAls KMHEMATUYECKUX XapaKTEPUCTUK
JIBMOKCHUS.

[IpeobpazoBanye NIBUAKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3peKEHHOM MPOCTPAHCTBE.



HaGnronenue nBuxkeHusi Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3Mmepenue yckopeHusi CBOOOIHOTO NaJeHUs.

Hanpagnenune ckopocTu ipu ABUKEHUH IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHne HEPaBHOMEPHOTO JBUKEHHS C IEIBIO OMPEACICHNUS MTHOBEHHOM
CKOpOCTH.

HccnegoBanue COOTHOLICHUST MEXAY IYyTAMHU, IMPOWIECHHBIMHA TEIOM 3a
IIOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBUKEHUS 1IapUKa B BA3KOU KUIKOCTH.

N3ydenue aBuxkeHus Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocurensHOCcTH  [anmunes. llepBwlii  3akoH  Herotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunuun cynepno3uiuu cuil. Bropoi 3akon HeroToHa
JUIs. MaTepUabHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperue. Cuna TpeHUsI CKOMBKEHUS U cuiia Tperus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIICHUS IPY IBUKEHUU TEJA B )KUJIKOCTH WIIH rase.

[TocTynarenbHOE U BpalaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaiieHus. I[lmedo cumel. YciaoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MOIIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHeEpUUH.

CpaBHeHME Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

Croxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AeOpMalluu.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U TAJICHUH.

CpaBHEHUE CHUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeCHS.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka 1no HakJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJI yIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pPE3UHOBOM 00pa3iie, OT uX JedopMaruu.

HccnenoBanue ycinoBUM pPABHOBECUS TBEPAOrO TeENa, HMEIOLIErO0 OCh
BpALLCHUS.

Tema 3. 3akonvl coxpanenus é mexanuke

NMnynsc MarepuansbHOM TOYKM (T€na), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynsC cuiibl U U3MEHEHHME HMITyJIbCa TENA. 3aKOH COXPAaHEHUS HUMITYJIbCA.
PeakTuBHOE NBMXKEHHUE.

Pabota cuiibl. MOITHOCTD CHUJTBI.

Kunetnueckass sHeprus MarepuanbHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTrennmanbHas DHEPTHUSL. [ToTennmansHas SHEPTHUs yIpyro
nepopMuUpOBaHHON  mpyXuHbl. [loTeHnuManbHas dSHeprus Tena  BOJIU3HU
MOBEPXHOCTH 3€MIIH.

[loTeHumanbHple M HENOTEHIMalbHble  cWibl.  CBs3b  pabOTHI
HEIOTEHIMAIBHBIX CUJI C W3MEHEHHEM MEXAaHMYECKOM JHEPIUM CHUCTEMBI TEll
3aKOH COXPAHEHUS MEXAHUYECKOW dSHEPIHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOJAOMET, KONED,
IPYKUHHBII NUCTOJET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIMATILHON YHEPTUU B KHHETUYECKYIO U OOPaTHO.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYyroro yjaapa ¢ MOMOIIbIO JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C U3MEHEHUEM MEXAHMYECKOW HHEpruu
TeJIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MosekyJsipHast Gu3nka 1 TEePMOJAMHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKEHUS U
B3aMMOJICUCTBUS YaCTUIl BeUIeCTBA. MOJENN CTPOCHHs Ta30B, KUAKOCTEH U



TBEPABIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3Mepsl Mosieky. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. Illkama Ttemmneparyp
Llenbcus.

Mopens  wupeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpEIHEW KWHETMYECKOM SHEPrHM TEIUIOBOrO JBMXKEHHS dacTull rasa. [llkama
temneparyp KensBuna. ['azoBbie 3akoHbI. YpaBHeHue Menaeneea—Kianenpona.
3akoH [lanpToHa. M30mponecchl B UACANBHOM Ta3e C INOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckrue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeElIecTBa, ¢oTorpapuu
MOJIEKYJT OpraHUYECKUX COECTUHEHUN.

OnpiTel 10 AU Py3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHKCHHS.

Mopgaens onbita ITepHa.

OnbITHI, JOKa3bIBAIOIINE CYILIECTBOBaHHE MEKMOJIEKYJIIPHOTO
B3aUMOJCHCTBHUS.

Mopaenb, WUTIOCTpUpyroLias IpUpPOay AaBICHHUS I'a3a Ha CTEHKU COCY/a.

OneITl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHMS MJICAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATypPbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEX]y ITapaMETPAMM COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl €€ n3meHeHus. KonuuecTBo TemnoTsl U paboTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3ITydeHHE. Y IeJIbHas TEIUIOEMKOCTh BEIECTBA.
KonuyecTBo TEmnoTsl MpH Temjionepeaaye.

[lonsiTue 00 aauabatHOoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.
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Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TermnoBble  mamuHbl.  [IpuHOUMNBI ~ OEHCTBHUS ~ TEIUIOBBIX  MAIHWH.
[IpeoOpazoBanusi sHEpruM B TEIUIOBBIX MaimuHax. Ko3dduiueHT mnoie3Horo
nericTBusl TerutoBor MamuHbl. [lukin KapHo um ero ko3pduumMeHT IoIe3HOro
NENCTBUA. DKOJIIOTHUECKUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHudeckre yCTpOMCTBA U TMPAKTUYECKOEC MPUMEHEHUE: JBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Llemoncmpayuu

N3menenne BHYTpeHHEH HSHEPrud Tella IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3JlyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTypsl) Tea Mpu Terionepeaaye.

OmeIT 1o ananabaTHOMY pACHIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpHOM TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazoevie nepexoovl

[Tapoobpa3oBanue u koHjaeHcaius. Vcmapenne u kureHue. AOCOTOTHAS U
OTHOCHUTEJIbHAA BIIAXKHOCTh BO3ayxa. HacelmeHHbI map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHS OT JaBICHUS.

Tépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kuakue kpuctaiibel. CoBpeMmeHHble Marepuanbl. [liaBieHue u
KpUCTaJIM3aIus. Y aeiabHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEMIOBOTO OanaHca.

TexHnueckne YCTpPOWCTBA W IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
IICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU MOJYYECHHUSI COBPEMEHHBIX MAaTepHUaloB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOICTBa HACBILICHHBIX TTAPOB.

Kurnenue npu noHMKEHHOM JaBJICHUU.

CniocoObl U3MepeHUs BIaKHOCTH.

Habnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO3/1yXa.
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Pa3znen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Ten. OJNEKTpUYecKud 3apsan. JIBa BuAa 3IEKTPUUYECKHUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W MOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil aeKTpUYeCcKuil 3apsi.
Onekrpuueckoe mnoae. Hanpspk€HHOCTe  dnekTpuueckoro mois.  [IpuHnun
CyNEPHO3ULNM IJIEKTPUYECKUX IOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
0JIAL.

PaGora cun  anekrpocratudeckoro  moisa.  [lorenunman.  Pa3zHocTh
NOTEHUNANOB. [IpOBOOHMKM M AMDIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlupnexTpryeckast MpOHUIIAEMOCTb.

OnektpoémkocTs. KoHeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DSIIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3alllUTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJICHCATOP, KONMMPOBAJIBHBIN aNnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MMPUHIHAII IEUCTBUS AJIEKTPOMETPA.

BzanmopencTBre HA3NEKTPU30BAHHBIX TEII.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TE.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH ILIOCKOrO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUIECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne 3meKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKAa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 y4acTKa LeTnu.

DJIEKTPUYECKOE COIMPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, MApaIENIBHOE, CMEIIAHHOE COETMHEHUE ITPOBOHUKOB.

Pabora oanektpuueckoro Toka. 3akoH JDxoyms—Jlennma. MoiHOCTB
IIEKTPUYECKOTO TOKA.
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ONEeKTpOABMKYIAs CUla M BHYTPEHHEE CONPOTUBIIECHHE HCTOYHHMKA TOKA.
3axon Oma a1 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3ambIkaHue.

DONeKTpoHHasT  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUS METAIIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

ONEeKTpUYECKUNA TOK B BaKkyyMme. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBOIHUKH. CobcTBeHHas u IpUMeECHast IIPOBOANUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [1onynpoBogHUKOBBIE TPUOOPBHI.

ONeKTpuYecKuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEKTPOIINTHYECKAS] TUCCOLUALUSA. DIIEKTPOIIH3.

OnexkTpuyeckuid TOK B raszax. CamMoCTOATENbHBIM M HECAMOCTOSATENIbHBIN
pa3psan. Monuus. [Lnazma.

TexHu4yecknue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE. aMIEPMETD,
BOJITMETP, PEOCTaT, MCTOUYHHUKH TOKa, DJIEKTPOHArpeBaTejbHble MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OJITYIPOBOIHUKOBBII MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HaPSKEHUS.

3aBUCUMOCTb COITPOTHUBJIICHHSI LUJIUMHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUTOLIAJH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelIaHHoe COEIMHEHUE MPOBOIHUKOB.

[Ipsamoe wu3MepeHHe DSIIEKTPOABHXKYIIEW cwibl. KopoTkoe 3aMblkaHue
raJbBaHUYECKOTO 3JIEMEHTA M OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOIUTOB.

HckpoBoU paspsa U MPOBOJAUMOCTD BO3yXa.

OnHOCTOPOHHSSA TPOBOAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3ydenune cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYINEH CHJIBI MCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

HaOnronenue sexrposusa.

MexknpeaMeTHbie CBS3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMHM MaTeMaTUKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qusmueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJEIIUPOBAHHE, MOJIEb, U3MEPEHUE.
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Mamemamuka: pelieHUe CUCTEMbl ypaBHEHMM, JMHEWHas (QyHKIUA,
napabona, runepbosia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMXEHHE B KUBOHM mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PaBHOBECHE),
ANEKTPUUECKHUE SIBJICHUS B dKUBOW NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSpHAas Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEH WU
ra3oB, JJEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIMTHYECKAs IHCCOLIMALNA,
raJibBaHUKA.

l'eocpagusa: BnaxXxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBMKEHUN C HCIHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, IOJIIMIIHUKMA, HCIOJB30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYyIHe), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUU
NOJIYYEHHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE HAHOMATEepUajoB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYMHBI IIPUHTED, ANEKTPOHArpPEBATEIbHbBIC puoOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoaMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHAA UHOYKUUA

[ToctostHHble  MarHuThl.  B3anMoAEHCTBUME  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HHAYKUMHU. lIpuHoun cyneprnosuuuu
MAarHuTHBIX MOJed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JIWHWUKA MarHUTHOM
VHIYKIWH MOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHoe T10JIe TIPOBOJHMKA C TOKOM. KapTwHa JHMHUW WHIYKIUU
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHMKA, KaTyHIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuna Amriepa, e€ MOJyJIb U HaIlpaBJICHUE.

Cuina Jlopenua, €€ Moly/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenria.
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SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMU. IlOTOK BeEkTOpa MAarHUTHOM
WHIYKIUAHA. OJIEKTPOABIKYIAS CWJIA HWHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnekTpuueckoe Tmosie. OIEKTPOJBIXKYILNAS Cula HHIYKIUU B
IPOBOJHUKE, JBHXKYILIEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM TOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHL, UHIYKIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE INEKTPOHHOT'O ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

Hencrue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PEKTPOMArHUTHON UHIYKIIUH.

IIpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJIBUKYILIECH CHIJIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHuTHOIO MOTOKa.

SIBrieHUE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH ¢ TOKOM.

HccnenoBanue nercTBrs HIOCTOSHHOIO MArHUTA HA PaAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbBIE KOJ1€DAHUSA

KonebarensHass  cucrtema. CBoOOgHBIE  MEXaHWYECKHE  KOJIEOAHUS.
INapmonnyeckue konedanus. [lepumoa, wactora, ammumryga v (aza KoseOaHUM.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPAaBHEHUE TAPMOHUYECKUX
kosneb6anwuii. [IpeBpareHue sHepruu NIpu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiit koHTYp. CBOOOJHBIE 3JIEKTPOMATrHUTHBIE KoJieOaHUs B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHWYECKUMU U
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AJIEKTPOMAarHuTHeIMU KosieOaHusiMu. Popmyna TomcoHa. 3akOH COXpaHEHUs
SHEPTUHU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojaeOaHusx. BeIHy /I€HHbIE MEXaHUYECKHE
kosiebanus. Pezonanc. BeiHykA€HHbIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

Ilepemennpiii  TOK. CUHYCOMAQIbHBI NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA W
HaIPsDKEHUS.

Tpanchopmarop. IlponsBoacTBo, nepegada u MOTpeOICHUE AIEKTPUIECKON
JHEPruu. DKOJOTHYECKHE PUCKH NPU IIPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VICII0JI30BAHUS IEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JIMHUU AJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoseOaTeNbHON CHCTEMbI (MPY>KUHHBIA WM
MaTeMaTHYECKUN MasiTHUK).

Habnronenue 3aryxarommx KojieOaHHil.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmonenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPsKEHUS] OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUM.

Pe3onanc mnpum 1mocienoBaTeNbHOM COEAUHEHHWHM PE3UCTOpa, KATYIIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopeinb TUHUY JIEKTPOIIEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIEOAHUM rpy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccrnenoBanne nepeMEHHOr0 TOKa B LENM W3 IIOCIEA0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbIE 6OJIHbL

MexaHnuueckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. CkopocTh
pacnpocTpaHeHuss M JIMHA BOJHBL [lomepedHble W MPOMOJNBHBIE BOJIHBI.
WNuTtepdepenus u nudpakius MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIYYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBa
3JIEKTPOMATHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOoJsipu3anus, Iudpakuus,
uHTephepeHuyst. CKOpocTh 31EKTPOMArHUTHBIX BOJIH.
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[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuoCBsI3K U TeneBUuAcHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaIoIIei Cpeibl.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasg IMArHOCTMKAa B TEXHUKE W MEAUIUHE, pajaap,
pamuonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tesegod, CBYU-neys.

Llemoncmpayuu

OO6pazoBaHue U pacpPOCTPAHCHUE MOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebumomeecs Teno kak HICTOYHUK 3BYKa.

Habnronenue otpaskeHus U MPETOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

Hccnenosanue CBOWCTB DJICKTPOMArHUTHBIX  BOJIH: OTpakeHUe,
peIOMJICHUE, TTOISpHU3aIvs, UG paKius, UHTephepeHITHSI.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacHpoCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyd cBera. TOYECUHBINM UCTOUHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBeta. [locTpoeHune n3o0paxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTelhb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Ler.

CobOuparormie ¥ pacceuBaroniue JnuH3bL. ToHkas muH3a. DokycHoe
paccTosiTHUE W ONTHYECKas cuia TOHKOW nuH3blL. [locTpoeHnue uzobOpaxeHuil B
coOuparolux U paccerBarolux JuH3ax. Dopmylia TOHKOW JUH3BI. YBeJIUYEHUE,
JlaBaeMOe€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBuss HabOmOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.
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TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pacIpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
Onrtuueckue npudopsl.

[TonHoe BHYyTpeHHEE OTpakeHue. Mojiesb CBETOBO/IA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mogenu MUKpOCKoMa, TEJIECKOIa.

Habmronenue natepdepeHinm cpera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[Tonydenue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITUOHHON PEIIETKY.

HaGntonenue nosnsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbomul

N3Mmepenue nokazaresisi NpeioMJIEHUS CTEKJIA.

UccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

HaGnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIEUAJIBHON TEOPHH OTHOCHUTEJILHOCTH

['pannubpl  NpUMEHMMOCTHM  KJIIACCMYECKOM ~ MexaHuku.  lloctynaTel
CIIEIMAIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJI CKOPOCTHU
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEILHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C SHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTU
MOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmol KBAHMOBOU ONMUKU

®oronsl. ®opmyna [Inanka cBsi3u 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccienoanue Gporodddexra. OnbiTel A. I'. CroneroBa. 3akOHbI
dbotodddexra. YpapHenue DiHmTerHa 111 Gortodrddekra. «KpacHas rpanuiia»
dboTorddexra.

JlaBnenne cBera. OnpiTel I1. H. JIeGenena.
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XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHue: (HOTODIEMEHT,
¢doTomatumnk, coaHeuHas 6arapesi, CBETOAHO/.

Jlemoncmpayuu

®otor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Nccnenosanue 3akoHOB BHeLHEro GpoToaddekra.

Cseroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuIO 0 -4acTHIL.
[Lmanerapnas moxens aroma. Iloctynmarel bopa. M3nmyuenue wu mornomeHue
(GOTOHOB MpU MEPexo/e aToMa C OJHOIO YPOBHS 3HEPrUM Ha Jpyroil. Buubl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTHH aToOMa BOAOPO/Ia.

BonHoBreie cBoiicTBa yactuil. Bosnbl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
yaJu3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3Jy4YECHHUE.

TexHu4yeckrue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTEP.

Jlemoncmpayuu

Mognens onbita Pezepdopna.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

Habnronenue TMHENYaThIX CIIEKTPOB U3ITyUYEHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

Habmnronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JI0KA3bIBAIONIUE CJOKHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTuBHOrO u3inydeHusi. CoiictBa anbda-, Oera-, ramMma-u3Iy4deHHs.
BrnusiHne paguoakTUBHOCTH HA KMBBIC OPTaHU3MBI.

OtkpeiTHE  TIpOTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnag. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIy4yeHue. 3aKOH PaJuoaKkTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHblie cuibl. JledexT macchl sapa.

SAnepusie peakuun. /lenenue u CUHTE3 AI€P.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.
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OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTtoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dynaamenTanbHble B3auMOAeCcTBI. EQMHCTBO (hr3nueckoil KapTUHBI MHpA.

TexHruecKre yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, siiepHblil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TYnK MOHU3UPYIOUIUX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB yacTuil (110 ToTOBBIM (hoTorpadusm).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, WX BHUAUMOE
JIBUKEHHUE.

ConuneuHas cuctema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM IOCIENOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIs1 3BE3] TJIABHOW MOCJIEAOBATEIBLHOCTH. BHYTpEeHHEE CTpOEHHE
3B&3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOKIACHUU U 3BoJoIuU ColHIa U
3BE3/1. DTaIlbl )KU3HH 3BE3].

Muieunsiii [TyTte — Hama T'anmaktuka. [lonmoxenune u aBwxkeHue CoyHIA B
INanaxktuke. Tunel ranakTuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa006ma. Pazberanve rajgakTHK.
Teopus bonbiioro B3peiBa. PEeTMKTOBOE M3IydEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpeIeNIeHuUs MOJIOXKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s CeBEpHOIro MOTYIIAPUS U IPKUE 3BE3BI.

Habnronenus B teneckon JlyHsl, mianet, Mieunoro [1yTu.

O06o0maroniee NOBTOPEHUE

Ponp ¢Qusukn u acTpoHOMHM B IKOHOMHYECKOM, TEXHOJOTHYECKOM,
COILIMAJIBHON M 3TUYECKOM cepax IedaTebHOCTH YeJI0BeKa, poJib U MECTO (U3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOM KapTUHE MUPA, poib (PU3UUECKON Teopuun
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B (OpPMHUPOBAaHMM MPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
(du3nuecKoil KapTHUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MPUPOJIE.

MexknpeaMeTHblie CBSI3H

N3ydenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIsIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemnvle nowsmus, CBA3aHHBIE C U3YYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runoresa, (Qumueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M MX IIPOEKLIMM HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTApPHBIX (QYHKIUH, NPU3HAKKM NOJ00US TPEYroJbHUKOB,
olpezeseHue IIOMAAN IIIOCKUX (QUTYp U 00bEMA TEll.

buonocusa: >nekTpuueckue SBICHUS B JKMBOM MNpUpoJe, KoseOaTeabHbIe
JBWKCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SABJICHUS B )KUBOU INPUPOJE, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIINYECKAsI CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIIETKH, CHEKTpalIbHBIN
aHaIu3.

l'eocpagpus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y/,
(poTochEMKa 3€MHOM MOBEPXHOCTHU, MPEJCKA3AHNUE 3EMIICTPICEHUH.

Texnonocus: JMHUAW DIEKTpOIlepeaad, TIEHEPATOpP MEPEMEHHOIO TOKa,
AJEKTPOABUTATENb, WHAYKUHWOHHAS II€4b, pajap, PaauONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
coJIHEeUHas OaTapes.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenune ydeOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpeIHEro OOIlero
oOpasoBanusi (0a30BbIN YPOBEHB) JIOJDKHO OOECHIEYUTH OCTHIKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOEHUS y4eOHOTro npeaMera « OU3nKa» AOJIKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACHIMPEHUE KUZHEHHOTO
ONbITAa U OMNbITA JIESITEIBHOCTH B MPOLECCE Pealn3alli OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHIICKOT0 OOLIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEYETOBEUYECKMX T'YMAaHHCTHUYECKUX U
JNEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JAESATEIBHOCTh B MHTEpPECAX TPaXJaHCKOIrO
oO1ecTBa, yuacTBOBAaTh B CAMOYIIPaBiIE€HUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHUE B3aUMOAEHUCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSMU U HAa3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OLEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOT'O BKJIaJa B TOCTPOEHUE YCTOMYMBOTO Oy IyILIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYas ICTETUKY HAyYHOIO TBOPYECTBA,
npucyiero pu3n4eckoi Hayke;

5) Tpy10BOro BOCIMTAHMS:

UHTEPEC K pa3IuyHbIM cdepaMm mpodhecCHOHATBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccruu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHNUN BCEH KU3HU,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh JKOJIOTHUECKOW KYJIbTYphI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa SKOJOTHYECKUX MpobiieM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH Cpelle HAa OCHOBE
3HAHMS LEJIeW YCTOMYMBOrO Pa3BUTHSI YEIIOBEYECTBA;

paclIMpeHre OMbITa JEATEIBHOCTH HKOJOTMYECKONW HampaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (DU3UIECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAy4YHOU JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
u3yuyeHus: (U3UKH  OCYIIECTBJISTH  MPOCKTHYKD W HCCIEI0BATEIIbCKYIO
NeATEeIbHOCTh UHANBUIYATIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS
Ba3oBble Jijoruyeckue AeicTBHA:
CaMOCTOSITeNTbHO  (popMyiupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENCNATh 1EIH AEATEIbHOCTH, 3a/aBaTh IMapaMETPbl W KPUTEPUH UX
JIOCTHKCHMUS;
BBISBJISATH 3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabaThiBaTh IJIAaH PEIICHUS MPOOJIEMBbI C YUETOM aHaIM3a UMEIOIINXCS
MaTEPUATBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;
KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B YCIOBUSX  PEAbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
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pa3BUBATh KPEATUBHOE MBIILJIEHUE TTPU PELUICHUU )KM3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBareJbcKue 1eHCTBUSA:

BJa/IeTh HAyYHOH TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMU
¢dbu3nUecKo HayKu;

BJIAJICTh HABBIKAMU y4e€OHO-MCCIIEIOBATEIBCKON U MPOSKTHOMN EATeIbHOCTH
B 00slacT (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (PU3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUJAAMU JIEATEIBHOCTU 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETalliy, MNpPeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3IMYHBIX Yy4eOHBIX
CUTYaIMsIX, B TOM YKCJIE TIPU CO3/aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISIT IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajauy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOIAUTh apTYMEHTHl NJis JO0Ka3aTelIbhCTBA
CBOUX YTBEPKJICHHM, 3a1aBaTh NapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJIYYEHHBbIE B XOJ€ PEIICHUS 3aJladyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
NESITETLHOCTH, B TOM YHCIIE TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJICH, NIPEIaraTh OpUruHAIbHBIC MOAXObI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJydeHUsS WH(POpMaAIuu (HU3MIECKOTO COICPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEMATHU3ALMI0 U WHTEPHNpPETAlri0 MH(OpMAIMU pa3IMyHBIX BUAOB U (QopM
IPEICTABJICHNUS;

OLICHHBAThH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh  CpelACTBa WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a7a4 ¢ COOJIOJICHHEM TpeOOBaHUNM HSProOHOMHMKHU, TEXHUKH OE€30MacHOCTH,
TUTUEHBI, PECypcOCOEpexeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOM 0€30MaCHOCTH;
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CO3/1aBaTh TEKCThl (PU3MUECKOIO COJEp)KaHUs B pa3lIMyHbIX (popmarax c
y4€TOM Ha3HAYeHUS! UHPOpPMALUU U LENEBON ayIUTOPHUH, BEIOMpAs ONTUMAIIbHYIO
(dbopMy mpeacTaBICHUS U BU3yaTu3alliu.

KoMMyHMKATHBHbBIE YHMBeEpPCAJIbHbIE YueOHbIe JeiiCTBHA:

OCYLUECTBJIATH OOLIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOU JAEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCBUIKM  KOH(IMKTHBIX CHUTyallMii H  CMsT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPEJ/ICTB;

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIBHON
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

OpUHUMATh L€JIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenenarTh poJid C y4€TOM MHEHHMH Yy4YaCTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEro BKJIaJa M KaXJIOro yYaCTHMKAa KOMaH[bl B
o0 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLICHUBAaTh MJIEU C MO3ULIHH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYALUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NeHCTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIJIAH PEIICHUS PAacUYETHBIX M KAade€CTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKOW pabOThI ¢ yUETOM UMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKU y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MIPEANOUYTEHUH;

JieNlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATDH MPHUOOPETEHHBIN OTIBIT;
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croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO DJPYAUIMHA B 00IacTH

(U3HKH, TTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsiM, BHOCUTh KOPPEKTHUBHI B JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IEIISIM;

BJaJeTh  HABBIKAMH  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUs
COBEpIIAeMbIX JIEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHUIA;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IS OLICHKU CUTYallluH, BEIOOpa BEPHOTO
pEIICHNUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO INPUHHUMATHh PEIICHUS TIO0 WX
CHUKECHUIO;

NpPUHUMATh MOTHUBBI W apTyMEHTBHI JPYTHUX TIPU aHAIW3E pe3yIbTaTOB
NEeSITENHHOCTH;

NPUHUMATH CeOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIW3E pe3yIbTaTOB
JeSITeIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOydarOUIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, MpenoararoIni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSTHUE, BUJICTh HAIIPABICHUS PA3BUTHS COOCTBEHHOM AMOLIMOHAIBLHOU chepshl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
HYMOIMOHATLHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTUMHU3M, WHUIMATUBHOCTH, YMEHHE IEHCTBOBATH HMCXOJS HM3 CBOHMX
BO3MO>KHOCTEH;

IMIMATHUHU, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE
IPYTUX, YYUTBIBAaTh €ro TIPH OCYIIECTBICHUH OOIICHMS, CIOCOOHOCTh K
COUYYBCTBHIO U COMIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOIbMH, 3a00TUTHCSA, TIPOSIBIISITH MHTEPEC U pa3pemiaTh KOHPIUKTHI.
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HPEIMETHBIE PE3YJIBTATDBI

K konmy obyuenus B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIbHOCTH JIIOIEU;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHasl cucTeMa OTcu€ra, abCOMIOTHO TBEPOE TEIIO,
WJICAIIBHBIN Ta3, MOJIEIIM CTPOCHHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPY PelIeHNH (PU3NUECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
3JIEKTPOJMHAMHUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
JBI)KEHUE, CBOOOJHOE TMAJICHUE TeJ, JIBUKEHUE IO OKPYXHOCTH, WHEpLHUS,
B3auMoJielicTBUe Tell, Tuddy3us, OPOYHOBCKOE JIBMKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tell MPU HAarpeBaHUU (OXJIaKIEHUN), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALMs, IJIABJICHUE, KPUCTAILIA3ALMS, KUIICHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIIEHNUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZle, CBSI3b MEXAY MapaMeTpaMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALUS TEJI, B3AUMOIACHUCTBUE 3aPAIOB;

OMHCHIBATh MEXAHUYECKOE JIBMXKEHHE, MCIOJb3ys (PU3NYECKHE BEIMYMHBIL:
KOOpAWHATa, NyTh, NEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
MMITYJIbC T€Jla, KNHETUYECKAasd SHEPTUsl, MOTCHIMAIbHAS SHEPTHS, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TpPH OIKWCAHUU TPABUIBLHO TPAKTOBATH
(bu3HUecKuil CMBICT HCIOJB3YEMbIX BEIHYMH, WX O0O3HAYCHUS U €IUHMIIBI,
HaXOJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJIMYMHAMM;

ONKMCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCTIONIb3YsT (DU3MYECKUE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETUYECKAs] SHEPrUs XaOTHYECKOrO JBIKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora rasa,
KO3(PPUIIMEHT TMOJEe3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATENs; NpPU ONKHCAaHUU
NPABWIHBHO TPAKTOBAaTh (U3WYECKUH CMBICT HWCHOIB3YEMBIX BEIWYWH, WX
0003HaueHUA W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3HUECKYIO BEIMUUHY C IPYTUMH BEIMYMHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEMIECTBA U JJICKTPUUECKUE
sIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEITUYUHBIL: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs1, HOTEHIHAN, PA3HOCTh NMOTCHIMAJIOB;
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IpU OINKCAHWM TIPAaBWJIBHO TPAKTOBAaTh (U3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUEHUS] M EIUHUIIBI; YKa3biBaTh (HDOPMYJIbI, CBSI3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYMHAMU;

aHaJU3UPOBaTh (PU3UUYSCKHUE TPOILECCHI U SBJICHUS, HCIIOIB3YS (PHU3HUUYCCKUE
3aKOHBI ¥ TIPUHIKIBL: 3aKOH BceMHUpHOTO TsiroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPaHCHHMS MEXaHWUYECKOW OJHEPTHM, 3aKOH COXpPaHEHHs HMITYJIbCa,
MPUHITMI CYTEPIIO3UIIMA CHJI, TPUHIIUIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW PHEPrur TEIUIOBOTO JIBUKEHHS MOJICKYJI C
a0COJIFOTHOHM TeMmIepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
AJIEKTPUUYECKOrOo 3apsiga, 3akoH KyioHa, mpw »TOM pas3inyarh CJIOBECHYIO
GbOopMyIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKEHHUE U YCIOBUS (TPaHULIbI,
00J71aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI  JEWCTBUS  MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; paszinyarh yCJIOBHUS UX 0€30MacHOTO HCIIOJIh30BaHUS B
IOBCEIHEBHOM KU3HH;

BBITIOJTHATH JKCIIEPUMEHTHI TI0 WCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIECCOB C HCIOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBarh mpobjeMy/3agady ¢ THUIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOupaTh yCTAaHOBKY M3 MPEIJIONKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OIBIT U
bopMyIHpOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMBbIC U KOCBEHHBIE M3MEPEHUST (GU3MUECKUX BEITUYHMH, IPU
TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPECHHS W HCIIOJIb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEITHOCTEH N3MEPECHHUIA;

UCCIIE/IOBATh  3aBUCUMOCTU  MEXAy  (U3MYECKUMHU  BEJIMYMHAMU  C
UCIIOJb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTATHl MOJYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIe TaOIUIl U TPaUKOB, JI€JIaTh BHIBOABI 110 PE3yIbTaTaM MCCIICIOBAHUS;

cobnoaaTh npaBuiaa 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIICIOBAHUI B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKON W MPOEKTHOU
NESTENHPHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS,

pemiaTh pacuéTHpIC 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIONB3Ys (GU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOMMbIE JJisI €€ pEelIeHUs], IPOBOJUTh PACUYEThl U OLICHUBATH PEaTbHOCTH
MOJTYYE€HHOT'0 3HaYeHUS (PU3UIECKON BEIMUHHBIL;
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pelmaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKN HEMPOTUBOPEUHUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCTOJb30BaTh  MpPH  pPEIIEHUH  yuyeOHBIX  3aJa4  COBpPEMEHHbIE
uH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAIUU
U TPE/CTaBIICHUs YYEOHOW M HAay4YHO-MOMYJSPHON MH(POPMAILINU, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OpMaLuIO;

MPUBOIUTH MPUMEPHI BKIIaJIa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
Ul o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaIEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJIsl COXPAaHEHHUs 3J0POBbsl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MIOBEJICHUS B OKPYKAIOUIEH CpeEE;

paboTath B TpYyIINE C BBHIIOJHEHUEM pPA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPyNIbl, PalMOHAIBHO pACHpEAeNiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TTPOOIEMBI.

K konmy obyuenus B 11 KJjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKON JEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoi KapTUHBI MUDA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3Yy4YCHHBIX (U3UYECKUX MOJCINCH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsij, Jy4Y CBETa, TOUEUHbII UCTOYHUK CBETA, sI€pHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sfpa TMPHU pelieHUU (PU3NUECKHX
3ajad;

pacno3HaBaTh (PU3NYECKHE SIBJICHUS (MPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DU3UKHU: AJNEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHMMOJECHCTBHE
MarHuTOB, DJICKTPOMarHuTHasE WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSl Ha
IIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJApU3alMs CBETa, JHUCIEpPCUs CBETa,
dotosnexrpuaeckuit 3¢dext (hotodddekrt), CBeTOBOE NaBiieHNne, BOZHUKHOBEHHUE
JMHENYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas M HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;
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ONMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
ANIEKTPOMATHUTHBIC SBJICHHs (TIPOIIECCHI), HWCIMOJIB3Yys (PU3NYECKUe BETUYHHBL:
AIEKTPUYECKUI 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYILKW, SHEPrus AJIEKTPUYECKOTO M MArHUTHOTO TMOJEeH, MEPHOoJl U YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpE, 3apsifi W CHJa TOoKa B TIpolecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUI
CMBICTT HCIIOJB3YEMbIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
(bu3nyuecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI TIOJTypaciiazia, YHEPTUsl CBI3U
ATOMHBIX SIJIep, TPHU OINHUCAHWM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWsS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYUHAMU,
BBIYUCIIATH 3HaUeHUE (PU3NUECKON BEITUUNHBI,

aHaTM3UPOBaTh (PU3NYECKUE TPOILIECCHl U SIBJICHUS, UCTONB3Ys (U3UUYECKUE
3aKOHBI W MPUHLUINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U HNapaJIEIbHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIHMH, 3aKOH MPSMOJUHEUMHOTO PacipOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHHA it doTtorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHCHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsI MAacCOBOr0 4ucia, nmoctyiaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipyu 3TOM Pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OO0JacTH)
MIPUMEHUMOCTH;

ONpEIEIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI POBOJHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenua;

CTPOUTh W OMNKCHIBATh M300paKEHUE, CO3/1aBAEMOE€ IIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIECNIOBAHUI0 (DU3UYECKUX SIBICHUN W
MPOILIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmyupoBarh mpobieMy/3agady ¢ THUIOTE3y YyYeOHOro JKCIIEPUMEHTA,
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coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
bopMyIMpPOBATH BHIBOJIHI,

OCYIIECTBIISITH MPSMBIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEITUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HUCHOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH MOTPEIIHOCTENH U3MEPEHHUI;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUMH C HCIOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: TPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHUPOBATH
pe3yNbTaThl MOIYYECHHONW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUAC TAOIHIl U
rpaduKoB, JeaTh BBIBO/IBI [0 pe3yJIbTaTaM UCCIIEJOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOro TPyJa MPU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIENIOBATEIbCKOM W MPOEKTHOU
JESATENBHOCTH C MCHOJB30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS,

pemarh pacu€THblEe 3aJa4dl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMBbIE ISl €€ pelIeHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJy4YE€HHOT0 3HaueHUs (PU3MUECKON BEIIUYUHBL;

penaTh KaueCTBEHHbIE 3a/1aUd: BHICTPAUBATH JIOTUYECKH HETIPOTHUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue sIBJICHNUS,

UCTIONb30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJa4y  COBpPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TPE/ICTaBIICHUsS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMAILINH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAIIUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIllUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOTrO MCMOIb30BaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJb30BaTh TEOPETUUECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHM, NIl COXPAHEHUS 3J0POBbsSI U COOJIO/IEHUS HOPM SKOJOTUYECKOTO
MOBE/ICHUS B OKPYKAIOLIEH CpeJIE;

paboTaThb B TpyHme C BBHIIOJHEHHEM pAa3JIHYHBIX COLHUAIBHBIX pPOJIEH,
IUIAaHUPOBaTh pabOTy TIpPyNIbl, PALUOHAIBHO paCHpenesaTh OO0S3aHHOCTH U
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IIJIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, a€KBATHO OLIEHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHHE pacCMaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
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10 KUIIACC
HaunMeHnoBanue KosmuectBo yacos
Ne duekTpoHHbIE (LM pPOBbBIE)
pa3aesioB M TeM Konrpoabnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NPOrpamMMbl paéoThI padoThI
Pazgen 1. PU3UKA U METO/AbI HAYYHOI'O IO3HAHMUSA
®u3nka U METOJIbI
1.1 2 https://m.edso0.ru/U9ATWIKSE
HAYYHOTO MO3HAHUS
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7I3K
2.2 Jmaamuka https://m.eds00.ru/O8D5SO0P60O
3
2.3 AKOHB] COXPAHCHIL B 6 1 1 https://m.edsoo.ru/N7L605UOR
MEXaHUKE
Hroro no pazneny 18

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

OCHOBEI

3.1 MOJIEKYJISIPHO- 9 1 https://m.edsoo.ru/N5O7Q8C1J
KMHETHUYECKOU TEOPUU
OCHOBEI

3.2 10 1 https://m.edsoo.ru/Y3X3B8HIR
TEPMOJIMHAMUKHU
ArperarHsie

3.3 P 5 https://m.edsoo.ru/H5Y0Y6UON
COCTOSIHUS BEIIECTBA.



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
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®da30BbIe IEPEXOBI

Nroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
4.1 DJIeKTpOCTaTUKa 10 https://m.edso0.ru/L6V2T3W4D
[TocTosHHBII
4.2 STCKTPHACCIHN TOK. 12 https://m.eds00.ru/D1POD5SNOV
Toxu B pa3nu4HbIX
cpenax
Hroro no pasaeny 22
Pe3epBHOE Bpems 2 https://m.eds00.ru/POC60OSE6S
OBUIEE KOJIMYECTBO 63

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V
https://m.edsoo.ru/P0C6O5E6S
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11 KIIACC
Kouun4yecTBo 4acos
Ne HaumenoBanue pa3uesion JaexkTpoHHbIe (U(poBbHIE)
Kontpoasbnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
padoThI padoThI
Pazpnen 1. JIEKTPOIUHAMUKA
MaruauTHOe 1noJie.
1.1 DJIEKTpOMarHuTHast 11 1 3 https://m.edsoo.ru/L8V7X2HG6F
WUHIYKIUS
Hroro no pasaeny 11
Paspen 2. KOJIEBAHUA U BOJIHBI
Mexanuueckue u
2.1 3JIEKTPOMATrHUTHBIE 9 1 https://m.edsoo.ru/POC100X1V
KoJieOaHus
M
2.2 CXAHIHACCRIE 5 1 https://m.edsoo.ru/O8F2M8K6Y
AJIEKTPOMATHUTHBIE BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/RSL.9SONSW
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIIELIHATBHOM

3.1 4 1 https://m.eds00.ru/Q3T7Z8RIR
TEOPHUH OTHOCUTEIHHOCTH
Hroro no pazaeny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
4.1 D1eMEHTEHI KBAHTOBOU 6 https://m.edsoo.ru/P4G8V5U4Z



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
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ONTUKU

4.2 Ctpoenue aToma 4 https://m.edsoo.ru/X1G1M9Q3I

4.3 ATOMHOE PO 5 https://m.edsoo.ru/D8Y6E8T4W
Uroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1

acTpou3uku

OeMEHTHI ACTPOHOMHUU U

7

1

https://m.edsoo.ru/W2W3W2Y5C

Hroro no pazneny

7

Pa3nea 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 O6o01matoriee MOBTOPEHHE 4 https://m.eds00.ru/G4V7A6T4L
Htoro no pazneny 4
PesepBHOE Bpemst 3 https://m.edsoo.ru/A1Y1X0T3P
OBILEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W
https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P
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ITOYPOYHOE IINTAHUPOBAHUE
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10 KUIIACC
KosmuecTBo yacos
Ne Hara JyieKTpOHHbIE HH(POBHIE
Tema ypoka Kontpoubnsie | IIpakTnueckue
n/n Bcero H3y4eHusi | o0pa3oBaTeJbHbIC PeCypChI
padoThI padoThI
®dusuka — HayKa O IPUPOJE.
1 HayuHnble MeTO1BI TO3HAHUSA 1 https://m.edsoo.ru/E217J5M0Q
OKpY aroIlero Mupa
Ponb u mecTo husuku B
(dbopMUPOBAHUN COBPEMEHHOM
2 Hay4HOU KapTHUHBI MUPA, B 1 https://m.eds00.ru/M9G2U7G3Y
IIPaKTUYECKOU JEeATEIBbHOCTH
Jojen
MexaHnnyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
3 MEXaHUYECKOI'0 JABHKCHUSL. 1 https://m.edso0.ru/P6K2M1J8Y
[Iepemenmenue, CKOpOCTS,
yCKOpEeHue
4 PasHOMEpHOE NPAMOHHCHHOC 1 https://m.edsoo.ru/T1IK7L.3W6W
JBUYKEHUE
5 PaBHoyCKop?HHoe 1 https://m.edsoo.ru/P1K4R5T8E
MPSIMOJIMHEMHOE JIBUKEHUE
CBoboHOE TazieHue.
6 YckopeHue cBOOOTHOTO 1 https://m.eds00.ru/D8Y0Q3J8C

maacHUuA



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
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KpuBonnHeliHOE qBUXKEHUE.

7 JBrm>keHre MaTepuaabHON https://m.edsoo0.ru/L200X7X5R
TOYKH IO OKPYKHOCTH
[IpuHUKIT OTHOCUTENBHOCTH

8 Pamues. Mnepupanpiivie . https://m.edsoo.ru/E2T5A6R2R
cucreMsl orcuera. [lepBsiii
3akoH HeroToHa
Macca tena. Cuna. [Ipunuun

9 CyneprosHiiit cuil. Bropon https://m.eds00.ru/C6Y314T90
3akoH HeroToHa s
MaTepHUaTbHOW TOUKH

jo | [Tpermisaxon Herorona aus hitps:/m.edso0.r/F3L2EINSO
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOTO TATOTEHHUS.

11 Cuna tsoxectu. [lepBas https://m.edsoo.ru/Y7V6A9I0U
KOCMHYECKasi CKOPOCTh

12 Cua ynpyrocti. 3aon I'yka. https://m.eds00.ru/S107Y 624Q
Bec tena
Cuna tpenus. Koapdumnment

13 Tpermsl. Crta conpoTuBIeHia https://m.eds00.ru/O713Z705R
MIpU JBUKCHUU TEJa B
JKMAKOCTH UJIN ras3e
[TocrynarensHoe n
BpallaTeIbHOE JBUKEHUE

14 a0COJIIOTHO TBEPOTO TEa. https://m.edsoo.ru/F7P3NOX1K

MowmeHT cuibl. [1neqo cumsl.
VYcnoBus paBHOBECHS TBEPAOTO



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
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TCI1a

15

Nmnynbc MmaTepuaabHON TOYKH,
CHUCTEMBbI MaTEPHUAIIbHBIX TOYEK.
Nmnynbc cunbl. 3aKkoH
COXpaHEHHUS UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

https://m.edsoo.ru/HSD7TOB4E

16

PaboTta 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprus
MaTepualbHOU TOYKH. Teopema
00 M3MEHEHUN KMHETUIECKON
SHEPTUU

https://m.edsoo.ru/P1V3IK5SWI1P

17

[TorennmanpHas 3HEprUs.
[ToTreHManbHas SHEPrust
yInpyro n1eopMUpOBaHHOU
npykuHsbl. [loTeHnmanbHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/W8A7F7M5D

18

ITorennmaabHBIE U
HETIOTEHITHATbHBIC CHITBI. CBSI3b
paboThl HEMTOTEHIIUATIBHBIX CHJT
C M3MEHEHHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHCHHS MEXaHHUICCKON
SHEPrUu

https://m.eds00.ru/Z607T1YOW

19

JlabopaTtopHnast pabota
«MccnenoBanue cBsizu pabOThI
CHWJIBI C U3MEHEHHEM

https://m.edsoo.ru/USKS5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
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MEXaHUYECKON SHEPTUU TENa HA
IIPUMEPE PACTKEHUS
PE3UHOBOTO KI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka.

20 https://m.edsoo.ru/T7K9U6POU
3aKOHBI COXpaHEHUS B
MEXaHUKE»
OCHOBHBIE TIOJIOKEHUS

21 MOJICKYIIPHO-KHHETHHCCKOU ht‘_ﬁ[zS ://m.eds00.ru/WI9Y88G6N2B
Teopun. bpoyHoBCckoe
nskenue. Auddyzus
Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]

22 BelecTBa. Moaenu CTpoeHus https://m.edso0.ru/B9Z2W7H6V
ra3oB, KUIKOCTEH U TBEPABIX
TeN
Macca monekyn. KonuuecTBo

23 BenlectBa. IlocTossHHas https://m.eds00.1ru/X6P9D004R
ABoraapo
TeroBoe paBHOBECHE.

24 Temnepatypa u e€ U3MepeHueE. https://m.eds00.ru/SOH7NOCIG
IIIxana remneparyp Llenscus

25 reanbipii ras 8 MKT. https://m.eds00.ru/P8Z7G8W1B
OcnoBHoe ypaBHeHue MKT
AOGcomoTHas TemrepaTtypa Kak

26 Mepa cpellHeld KHHETHYECKOM https://m.edsoo.ru/TID8S6I0W

SHEPTHUU ABHUKCHUA MOJICKYII.



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
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YpaBHenue Menzeneena-
Knaneiipona

3akoH /lanbToHa. ['a30BbIe

27 https://m.edsoo.ru/O2B9U2D3K
3aKOHBI
JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCHMOCTH

28 https://m.edsoo.ru/I2K2B2K9B
MEXy MapaMeTpaMu COCTOSHHS
pa3pexKEHHOT0 ra3a
H3omporiecchl B uaeaqbHOM Ta3e

29 U uX rpaduyeckoe https://m.edsoo.ru/K6V3INSR4H
IIPE/ICTABJICHHE
BnyTtpeHnHss sHeprus
TEPMOJTMHAMHYCCKOU CHCTEMBI

30 M CNIOCOORI EC H3MCHCHHS. https://m.edsoo.ru/VIF1CIN4Z
KonmdgectBo Temnots! u paboTa.
BryTtpeHnHss sHeprus
OJIHOATOMHOTO HICAJIBHOTO ra3za

31 Bunae! renionepenaun https://m.edsoo.ru/X3N2UOB8H
VY nenpHast TEMI0EMKOCTh

32 BEIECTBA. KOMMMECTBO TerIOTH! https://m.edsoo.ru/B6M9Z6E6Z
IIpH TeIUIoNepeaaye.
AntnabaTHBIN mporecc
[IepBblii 3aKOH TEPMOJUHAMUKHI

33 U €ro MPUMEHEHUE K https://m.edsoo.ru/C2W0OB8NIB
M30IpoIeccam

34 Heobparimocts npoucccos B https://m.edsoo.ru/Y219P2D8R

npupoze. Bropoi 3akoH



https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
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TCPMOANHAMHKHU

[Mpunmun aevicteust u KIT/]

35 . https://m.edsoo0.ru/M5V2V8Q3K
TEIUIOBOM MAaIlIWHBI

36 Hwuxn Kapno u ero KIT https://m.edsoo.ru/POB5SH2R70

37 JKONOTHHECKHE POGICMbI https://m.edso0.rt/MILIK2T2D
TEIUIODHEPTeTHUKHU
O6o0maromuii ypok

38 «MomnekynspHas GpU3MKa. https://m.edsoo.ru/J3POM3M8U
OCHOBBI TEPMOAMHAMUKID)
KonTponbnas pabora no teme

39 «MonekynsipHas Gpu3HKa. https://m.edsoo.ru/TSD8B2HSP
OCHOBBI TEPMOAMHAMUKID)
[TapoobpazoBanue u

40 KoHJeHcanus. Ucnapenue u https://m.edsoo.ru/L6P7VOVSK
KHUIICHUE
AOCONIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTH BO3/yXa. https://m.eds00.ru/O0Z1Y4T7V
Hacepiennsiit nap
Tsepnoe teno.
Kpucranmmaeckue u amopdabie

4p | TCNa AHUSOTPOIILA CBOICTS https://m.edsoo.ru/Y 110X402N
Kpuctayios. XKuakue
Kpuctasibl. CoBpeMEHHbIE
MaTepuabl

43 [IaBieHne u KpUCTAIUTH3ALIHS. https://m.edsoo.ru/I2D111B7Z

Y,HGJ'IBHaH TCIIJIOTA ITJIaBJICHUA.



https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
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CybOnumarnus

44

YPaBHeHI/Ie TEMI0BOro OajgaHca

https://m.edsoo.ru/Z1E3H5NI9R

45

DneKTpu3anus Tel.
Dnekrpudeckuu 3apsia. [Ba
BUJIA YJICKTPUUYCCKUX 3aPsI0B

https://m.edsoo.ru/F605V4G7T

46

[IpoBoHUKY, TUITIEKTPUKU U
HOJYTIPOBOTHUKH. 3aKOH
COXPAaHEHHUS AIEKTPUIECKOTO
3apsja

https://m.eds00.r/Y3C60902E

47

BsanMopencTBue 3apsioB.
3akon Kynona. Toueunbin
AIIEKTPUUYCCKUH 3apsi/l

https://m.edsoo.rt/C7L3D2A3E

48

Harmpsx€HHoCTh
JIEKTPUYECKOTO MOJISL.
[IpuHnun cynepno3sunuu
ANEKTPUUECKUX ToJIeH. JInHUM
HaIPSHKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

PaboTa cun
3JIEKTPOCTATHYECKOTO TOJISI.
IMorenuuan. Pa3zHocts
MOTEHIIHAJIOB

https://m.eds00.ru/Y3S7V905E

50

HpOBOI[HI/IKI/I N JUDJICKTPHUKU B
IEKTPOCTATUYECKOM I0JIE.
HusnexkTpudeckast
MPOHUIIAEMOCTh

https://m.eds00.ru/V6BIBIC2F

51

OnexrpoeMkocTs. Konnencatop

https://m.eds00.ru/T9S4S0D9Z



https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z

44

52

DNEKTPOEMKOCTH INIOCKOTO
KOHJIEHCaTopa. DHeprus
3apsHKEHHOTO KOHJIEHCAaTopa

https://m.edsoo.ru/UI1P2A6M4T

53

JlaGopaTopHnas pabota
"U3mepeHue 3eKTpOEMKOCTH
KOHJeHcaTopa"

https://m.edsoo.ru/USASVS5TON

54

[Tpuniun nercTBus u
NpUMEHEHNE KOHJICHCATOPOB,
KOMMPOBAJIBLHOI'O alapara,
CTpYHWHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3eMIIeHHE HIIEKTPONPUOOPOB

https://m.edso00.ru/Q4G7F3C8X

55

DIIEKTPUYECKHUI TOK, YCIOBHS
€ro CyIIeCTBOBAHHUSI.
ITocTostaubIN TOK. CHla TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJid yyacTka Lenu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnemoBarenpHOE,
napajuIelbHOEe, CMEIIaHHOE
COE/IMHEHHUE MTPOBOHUKOB.
JlaGopatopHas paboTa
«M3y4yeHne cMenaHHoro
COCZIMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6EM2W7W7S

57

Pabora u MoIHOCTH
3JICKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

https://m.edsoo.ru/FOP117R3B

58

3akox OMa U1 HOJIHOM

0.5

https://m.edsoo.ru/A3SWIHOE7R



https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R

45

(3aMKHYTOMI) 2JIEKTPUYECKON
uenu. KopoTtkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C nucrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTPOTUBIICHUS

59

PesepsHbIii ypok. KonTpoiabpHas

pabora 1o Teme

n n
DnekrpoauHamuka' /

Bcepocculickas mpoBepoyHas

pabora

https://m.edsoo.ru/COP3M7K 1P

60

Ob6o06maromuit ypok
«DNEKTpOAUHAMUKAY /
Bcepocculickast mpoBepoyHas
pabora

https://m.edsoo.ru/C110M213L

61

DNEeKTpOHHAs MPOBOJIUMOCTb
TBEPJIBIX METAJIIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIIEPaTypHI.
CBepXIIpoBOAMMOCTD

https://m.edsoo.ru/H7X1W5B7N

62

DJIEKTPUYECKUHU TOK B BaKyyMe.
CBOHCTBA AJIEKTPOHHBIX MTyYKOB

https://m.edso0.u/M7X2N2F9U

63

[ToxynpoBoaHuKH, UX
coOCTBEHHas ¥ IpUMeCcHast
poBOAUMOCTh. CBOUCTBA p—N-
nepexona.
[TonynpoBoIHUKOBBIE TPUOOPEI

https://m.edsoo.ru/N7T4N7L6C



https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
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64

DJEeKTPUYEeCKUH TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DIEeKTPOTUTHYECKAS
JUccoLranus. JIeKTPOIIn3

https://m.edsoo.ru/Z4G7R 716D

65

DJIEKTPUYECKHH TOK B Ta3ax.
CaMOCTOSITEILHBIN U
HECaMOCTOSITEIIHBIN pa3psijl.
Monnus. I1nazma

https://m.edsoo.ru/Z8P8F7F4P

66

DnexTpuueckue mpruoopsl U
YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHeHue. [IpaBuia TeXHUKN
0€e301IacHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

KonTponbHas padota no teme
«Inekrpocraruka. [locTosHHBIN
3NEeKTpUYeCcKuil ToK. Toku B
pa3IMYHBIX CPEeaax»

https://m.edsoo.ru/Q3H41 9K6L

68

PesepBHBIH ypOK.
O6o0maromuit ypok no Temam
10 xnacca

https://m.edsoo.ru/C3XINON1U

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U
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11 KIIACC
KouunyecTBo yacos
Ne Hara JJeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Kontpoapupie | Mpaxruyeckue U3ydYeHHusi | 00pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[TocTosiHHBIE MATrHUTHI U UX
B3auMoJielicTBUE. MarHuTHOE
1 nojsie. Bextop MaruuTHOM 1 https://m.edsoo.ru/HOU4E7X4E
MHIYKIUU. JIMHUM MarHUTHOM
WHIYKITUU
MarnuTHO€e noJjie IpOBOJHUKA
2 © TOKOM. C?,HHT dperena. 1 https://m.edsoo.r/V1Z3R3J2]
B3aumoneiicTBre MpoBOIHUKOB
C TOKOM
JlaGopaTopHnas pabota
3 «3y4eHne MarauTHOTO 1OJIs 1 1 https://m.edsoo.ru/H8C7R2HSW
KATYLIKA C TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
MPOBOJHUK C TOKOM. Cuita
4 AMrepa. HaGopaTo?Haﬂ padora 1 1 https://m.edsoo.rt/EOLOJ1L8U
«HccnenoBanue AeHCTBUS
MOCTOSIHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
5 AABIDIYTYIOCH SapIDRCHIYIO0 1 https://m.edsoo.rw/TSHIA1ATM

yactuily. Cuna JlopeHia.
Pa6ora cunsl Jlopenia



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

48

DneKTpOMarHuTHas HHIYKIMSL.
[ToTok BEKTOpa MarHUTHOM
uHaykiuu. 3/1C uHIyKImm.
3aKOH 3JIEKTPOMarHuTHOM
uHaykuun Papanest

https://m.edsoo.ru/T1T5A0DIN

JlabopaTtopHnast pabota
«HccnenoBanue sIBICHUS
ANIEKTPOMArHUTHOW WHTYKITHFD

https://m.edsoo.ru/IIM7Q5N2H

NupykTuBHOCTSB. SBNEHUE
camounaykuuu. 3J1C
CaMOMHIYKIUHU. DHEPrusi
MarHUTHOTO TIOJISI KQTYIITKU C
TOKOM. DJIEKTPOMArHuTHOE
nojne

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckue yCTporucTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE
MarHuThbl, JIEKTPOMATrHUTHI,
JJEKTPOABUIaTENb,
YCKOPHUTENH JIEMEHTaPHbIX
YaCTHLI, UHAYKIIMOHHAS 11eYb

https://m.edsoo.ru/U2F2B202R

10

O06o06marmuii ypok
«Mar="uTtHoe 110J1€E.
aﬂeKTpOMaFHI/ITHaH I/IH)IYKI_[I/ISI))

https://m.edsoo.ru/I0BOD4U1D

11

KontponsHas pabora o teme
«MaruaurtHoe 1noue.
DJEeKTpOMarHUTHAs! HHIYKIIWSD)

https://m.edsoo.rt/QIHSNIVET

12

CBO6OI[HI>IG MCXaHHNYCCKHEC

https://m.edsoo.ru/N2A1A5ST60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

49

Kosiebanus. ['apMoHnYeckue
KoyieOaHus1. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

13

JlaboparopHas paboTa
«HccnenoBaHue 3aBUCUMOCTH
nepuo/ia MajbIX KojJeOaHui
rpy3a Ha HUTH OT JTHHBI HUTH
U Macchl Tpy3a»

https://m.edsoo.rw/K107Y3K9U

14

KonebareabHBIH KOHTYD.
CB00OOIHBIE
DJIEKTPOMATHUTHBIC KOJICOaHUS
B UCaJIbHOM K0JIeOaTeIEHOM
KOHTYpE. AHAJIOTUSI MEXTY
MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU
KOJIEOAHUSIMHU

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna ToMmcona. 3akoH
COXpaHeHI/IfI BHCpFI/II/I B
AAeILHOM K0j1e0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/H1V3C8NSE

16

[IpencraBnenue o 3aTyxarwIux
KosieOaHusX. BeHy K 1eHHbIE
MeXaHUUeCKHE KoJieOanus.
Pe3onanc. BeinyxneHnbie
3JICKTPOMArHUTHBIE KOJICOAHMS

https://m.edsoo.ru/F174T178V

17

[lepeMeHHBIN TOK.

https://m.edsoo.ru/C2I5V5L6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

50

CuHycoUIaIbHBIA
HepeMEeHHbBIH TOK. MOIHOCTh
NIEPEMEHHOT'O TOKA.

AMIUTUTYTHOE M AEUCTBYIOIIEE

3HA4YECHHUE CUJIbI TOKA U
HaIPsKEHUs

18

Tpancdopmarop.
[IpousBocTBO, epenaya u
noTpedIeHUE dTIEKTPHUUSCKOM
SHEPTUU

https://m.edso0.ru/P8TIP3FSI

19

Y CTpoicTBO U MPAKTUYECKOE
MIPUMEHEHUE AIEKTPUIECKOTO
3BOHKA, T€HEepaTopa
IIEPEMEHHOTO TOKA, JIMHUI
aJIeKTpornepeaay

https://m.edsoo.ru/J3L8B2K 1M

20

DKOIOrn4eckre pucku npu
HPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCTIOJIb30BaHUS
AIIEKTPOIHEPTUH B
HIOBCETHEBHOM KH3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaandecKkre BOJHEI,
YCIJIOBUS PACIIPOCTPAHEHMS.
ITepuon. CxopocThb
pacrnpoCTpaHEHUs U JUIMHA
BOJHBL [lonepeunsie u
IPOJOJIbHBIE BOJHbI

https://m.eds00.ru/Q1U3Z7T0S



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
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3Byk. CKOpOCTb 3BYKa.

22 I'pomkocTs 3ByKa. BeicoTa https://m.edsoo.ru/E3S3D6L6]
ToHa. TemOp 3ByKa
DIIEeKTPOMAarHUTHBIE BOJIHBI, UX

23 CBOMCTBA M CKOpocTh. [1Ikana https://m.edso0.ru/S3VOL6F1G
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMITBI pagnoOCBA3U U

24 TeneBuaeHusd. Passutue https://m.edso00.ru/O6J11.778Z7
cpeacts cBs3u. Paanonokanus

25 KontponsHas padora https://m.edso0.ru/BSW7Z4K9G
«KonebaHust 1 BOJTHBI
[IpssMonuHenHoe

26 paCHpOCTpaf{ CHue Cheta B . https://m.edsoo0.ru/Z7WS5T8ATB
OAHOpPOHOM cpene. ToueuHslid
MCTOYHUK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI

27 OTpANCHIA CB,eTa' Hocrpoetiite https://m.edso0.rw/V5F9T1B2S
M300paXKeHUH B IJIOCKOM
3epKaie
[Ipenomnenue ceta. [loaHoe

28 BHYTPEHHEE ?Tpa)KeHHe' https://m.edsoo.ru/R7B9T3Q3U
[IpenenbHbIN yTOa MOTHOTO
BHYTPEHHETO OTPAKEHUs
JlaGopaTtopHnast pabota

29 «3mepenue nokaszarens https://m.edsoo.ru/AAMIR4ABY
IIPEJIOMIICHUS CTEKIIa»

30 JIunssl. [locTpoenue https://m.edsoo.r/F7Y9J1Q0T



https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
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U300paXCHUI B TUH3E.
®opmysia TOHKON JTUH3BI.
YBenuyeHue JuH3bI

JlaGopatopHas paboTa

31 «HccnenoBanue CBOKMCTB https://m.edsoo.ru/B21.4Q4U8]
U300paXCHHUI B TUH3AX)
Hucnepcus cBeta. CoXHBIN
cocTaB Oenoro cBera. L[BerT.

32 JlaGopatopHas paboTa https://m.edsoo.ru/X4W6F 1 E4N
«Habnronenue qucnepcun
CBETa»
HnTepdepenmus cera.

33 Hudpaxkius ceera. https://m.edsoo.ru/R1C4V3BOE
HudpakimonHas pemeérka
[Toniepe4HOCTh CBETOBBIX BOJIH.

34 https://m.eds00.ru/S2Q5G8P1U
[Tonsipu3zanus cBeTa
OnTrueckue npudopsl U

35 YCTPOMCTBA U YCIIOBHS UX https://m.edso0.ri/Q1Q1LOB4N
0€30MMacHOr0 NPUMEHEHUS
['paHuIBl MPUMEHUMOCTH

36 flacereckon MexaHHKHL https://m.edsoo.ru/C7L.8VOE2H
[Toctynatel cienuaibHOU
TEOPUHU OTHOCUTEITHFHOCTHU
OTHOCUTENHHOCTH
OJIHOBPEMEHHOCTH.

37 https://m.edsoo.ru/W8ROE3X8Y

BaMe,I[J'IeHI/Ie BPCMCHHU U
COKpalICHUC NJINHbI



https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
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OHeprus U UMILYJIbC
PEISITUBUCTCKOH YaCTHIIBL.

38 . https://m.edsoo.ru/V3K7A4NSI
CBs13b Macchl ¢ SHEPTHEH U
HUMITYJILCOM. DHEPTHUs MOKOS
KoHnTponbHas pabora «OnrTuka.

39 OCHOBBI cienanbHON TEOPUHU https://m.edsoo.ru/N2A2H6D3B
OTHOCHUTEIBLHOCTH
®otonsl. opmyna [1nanka.

40 https://m.edsoo.ru/L3FOP3L.4T
DHeprust U UMITyJIbC (GOTOHA
OTKpbITHE U HCCIEA0BAHNE

41 doroaddekra. OnbiTer A. T https://m.eds00.ru/C9ASTIQ2D
CroneroBa
3akoHsb! porodddexra.
YpaBHeHHEe DUHIITEHHA JIJIS

42 https://m.edsoo.ru/G7KOG7WOP
dororddexra. «Kpachas
rpanuna» Gorosdppexra
Jasnenne ceera. OnbiTol I1. H.

43 JlebGenneBa. Xumudeckoe https://m.edsoo0.ru/P3W4S6727
JIEMCTBUE CBETA
TexHuueckue ycTponucTea u

44 FIPARTIAECHOE NPHMEHEIHE: https://m.edsoo.ru/JSSODSE3E
¢doTornieMeHT, POoToIaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
Pemenue 3agau no reme

45 «DNeMeHThI KBAaHTOBOM https://m.edsoo.rt/M7V6N4H1X
OTITHKH

46 Mopgaens aroma ToMcoHa. https://m.edsoo.r/YSU3F2127



https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
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OmnsiThl Pesepdopaa mo
PAacCCEsIHUIO (-YaCTHII.
[Inmanerapnas Mmoznenp aroma

47 IToctynarter bopa https://m.edsoo.ru/V7DSE5G6V
N3nydenne u norjioneHue

48 (OTOHOB MpH NEPEXOAE ATOMA https://m.eds00.ru/M6X2Q2M5Q
C OZIHOTO YPOBHS SHEPrUH Ha
Ipyroii. Buasl criekTpoB
BotHOBBIE CBOMCTBA YacTHII.
Boubl e bpouis.

49 KopnyckynsipHO-BOTHOBOU https://m.edsoo.ru/K8ESH2V2F
nyanu3M. ClIoHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OTKpbITHE PAIMOAKTUBHOCTH.

50 Onrrot Pesepopaa no https://m.edsoo0.ru/A919Q7YON
OTIpEIeJIEHUIO COCTaBa
PaZiMOaKTHBHOTO M3ITyYEHHS
CeowuctBa anbda-, 6era-,

51 raMua-usyseHns. Biustine https://m.edsoo.ru/T1X9A4Y1G
PaMOAaKTUBHOCTHU Ha KHUBBIE
OpraHu3Mbl
OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTomnbl. Anbda-

52 pacmaa. DIeKTPOHHBIU U https://m.edsoo.ru/F5C1P8E3F
HIO3UTPOHHBIN OeTa-pacma.
l'amMmma-uznydenue

53 OHeprus CBA3U HyKJIOHOB B https://m.edso0.rw/L2G5VIDIL



https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L

55

anpe. SinepHsle peakuu.
Snepubn peakrop. [Ipodiemsr,
HIEPCIIEKTUBBI, SKOJIOTHYCCKUE
ACTICKTHI SIIEPHOU SHEPTeTHKH

OJeMeHTapHble YaCTHIIbI.
OTkpbITHE TO3UTPOHA. MeToabI
HaOJI0IEHUS U PETUCTPaLUU
AJIEMEHTAPHBIX YaCTHIL.

54 . https://m.edso0.ru/X6R3T3S3S
Kpyrusiii cron
«DyH1aMEHTAJIbHbIE
B3aMMOJICUCTBHS. EQMHCTBO
(U3UUECKON KAPTHHBI MUPaY
DTanbl pa3BUTHSI ACTPOHOMHUH.
[Ipuxnagnoe u
MHUPOBO33PEHYECKOE 3HAUCHUE
55 4CTPOHOMNUH. BHA 3BEAHOTO https://m.edso0.rui/O301U3HI1P
Heba. Co3Be3ausi, spKue
3BE3/IBI, INIAHETHI, UX BUIUMOE
nemkenne. ConHeunas
cucreMa
Counurte. CoHeuHas
56 AKTUBHOCTB. MICTOYHUK https://m.edsoo.rw/X7M8HI1Q9Y
sHeprun CoJIHIIA U 3BE3]T
3BE3/b1, UX OCHOBHEIE
57 XapaKTepHCTHIH. 3BE3/1b1 https://m.edsoo.ru/C21.2C9A0V

TJIABHOW TIOCJICIOBATEIBHOCTH.
BuyTtpennee ctpoeHue 3BE3.



https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V

56

CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU M IBOIIOIIIH
ConHua u 38€31

Mueunbin [TyTe — Hama
I'anakTuka. Ilomoxenue u
nemxenne CoJHIa B

58 https://m.edsoo.ru/Y6X6U2P6A
lanaktuke. ['anakTuku.
YepHble ABIPHI B sIIpax
raJlakTUK
Bcenennas. Pa3beranue
rajnakTtuk. Teopus bonbiioro
59 https://m.edsoo.ru/LOI8V8I4U
B3pbIBa. PenukroBoe
u3nyuyeHue. MeraranakTuka
Hepemuennsie nmpo6iembl
60 https://m.edsoo.ru/U4F8QOE8O
aCTPOHOMHUU
KonrtponsHas padora
61 «NeMEeHThI ACTPOHOMHH U https://m.eds00.ru/Y6Y9D4G7X
acTpoPU3UKN»
Ob6o6maromuit ypok. Posb
(U3KUKYN U ACTPOHOMHH B
SKOHOMHUYECKOMH,
62 . . https://m.edsoo.ru/M5A4P6TIM
TEXHOJIOTHYECKOH, COITUAITBHOMN
U 3THYECKOM chepax
NESATSIILHOCTH YeJIOBEKa
Ob6o06maromuit ypok. Posib u
63 MeCTO (PM3UKHU U aCTPOHOMHH B https://m.edsoo.ru/JIN2H3EQV

COBPEMEHHOM HAYyYHOHN



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

57

KapTHUHE MUpa

64

O6o0matromuii ypok. Posb
(u3myeckoit Teopuu B
dbopmMHupoBaHUU
npeCcTaBiIeHU 0 HPU3NIECKOI
KapTUHE MHpa

https://m.edsoo.ru/I4W6MOW47Z

65

O6o06maromuii ypok. Mecto
(GU3NIECKOil KapTHHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O MPHUPOJE

https://m.eds00.ru/MSO8TOBOY

66

Pe3epBHbIil ypok. MaruutHoe
noJie. DJIEKTpOMarHuTHas
WHIYKIUS

https://m.edso0.ruw/TOX1E6CTN

67

Pe3epBHblii ypok. OnrTuka.
OCHOBBI CIEUATIBHOM TEOpUU
OTHOCUTEIBHOCTHU

https://m.edsoo.ru/M4J2B7W &P

68

Pesepnsiii ypok. KBanToBas
busuKa. DIeMEHThI
ACTPOHOMUU U aCTPOPHU3UKHU

https://m.edsoo.ru/R6CIT1Q0Z

OBIIEE KOJIMYECTBO YACOB
10 [TIPOTPAMME

68



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBI

10 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHEro 001ero 06pa3oBaHusA

10.1

JleMoHCTpHpOBaTh Ha TIpUMEpax poidb W MECTO (U3HKH B
(hopMHUpPOBaHMH COBPEMEHHON HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

moaen

10.2

VY4uTBIBaTh TPaHMILIBI IPUMEHEHUS] U3YUCHHBIX (PU3NYECKUX MOJeNei:
MaTepualibHas TOYKa, MHEepLUalbHas cUcTeMa OTCYETa, abCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIIA CTPOCHMS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM HIIEKTPUYECKUM 3aps] — IpU PEUICHUH

buznyecKux 3a1a4y

10.3

Pacno3naBaTh (usnueckue sBieHUs (IPOIECCh) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKON TeopHuH
CTPOEHMsI BELIECTBA U  DJIEKTPOJMHAMHUKU: DPABHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBM)XEHHE, CBOOOJHOE NajJcHHE
TeJN, JBIWKEHHE IO OKPYXHOCTH, WHEpLUs, B3aMMOICHCTBHE TEI;
mud¢y3us, OpOYHOBCKOE JBH)KEHHME, CTPOEHHE IHKHMIKOCTEH U
TBEPABIX  TeJ, H3MEHEHHe o00bEéMa Tea TMpU  HarpeBaHUU
(oxJaxaeHuu), TEIUIOBOE paBHOBECHE, HCMApEHHUe, KOHJICHCAIus,
IUTaBJIGHUE, KPUCTAJUIM3AIUs, KWUIIEHWE, BJIAXHOCTh BO3/yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBS3b MEXJAy IapaMeTpaMu COCTOSIHMS Tra3a B H30Ipoleccax;

QJICKTpU3aluA TCI, B3aNMOJICHCTBHE 3apgaa0B

10.4

OnuchiBaTh MEXAaHWYECKOE JBMKEHHME, UCHONb3ysd (usnyeckue
BEJIMYMHBI: KOOpPAWHATA, MyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MMIYJbC Tejla, KHUHETHUYECKas DJHEprus,
NOTEHIMAIbHAsL SHEepPrus, MexaHudeckas paloTa, MexaHMUYecKas
MOIIHOCTb; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAuY€HUS M €AMHUIIBI, HaXOAWTH
(bopMyJIbl, CBSI3BIBAIOLINE JAHHYIO (U3UUECKYIO BEMUUHY C APYTUMH

BCINYNHaAMM
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10.5

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI U TEIUIOBBIE
SBJICHUS, HCHOJb3ys (U3MUECKHE BEIWYMHBI: JaBICHHUE rasa,
TeMIIEpaTypa, CpEAHSAAd KUHETHYECKas JHEPIUs XaOTHYECKOIO
JIBW)KEHUS MOJIEKYJ, CpPEIHEKBAJApAaTHYHAs CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHss OJHeprus, pabora rasa,
KOA(p(GUIUEHT TMOJE3HOro JeHCTBUS TEIUIOBOTO JIBUraTels; IpH
OIMCaHUHU [IPaBUIIBHO TPaKTOBAaTh buznyeckuit CMBICT
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUEHHS M E€JUHUIbI, HAaXOJUTb
(opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMH

BCIIMYHMHAM

10.6

OnuceiBaTh M3y4YEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U
AIIEKTPUYECKUE  SBJIEHUS  (MPOLIECCHI), HCHONB3ys  (pusmueckue
BEJINYUHBI: JNEKTPUYECKUN  3apsm, JJEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  TOJISA, TOTEHIMAN, pPa3HOCTb MOTEHLHUAIOB; IIpH
OINMCAaHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIOIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS U EIWHUIBL, YKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3MUECKYI0 BEJIMYMHY C JAPYTUMHU

BEINYNHaMU

10.7

aHAIM3UPOBATh (PU3WYECKHE TIPOLECCHl W SIBJICHUS, HCIOIb3YS
¢u3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCa, PUHLINI CYNEPHO3ULUN CUJ, IPUHIINIL
paBHOMNpPAaBUsS  HMHEPUUAIBHBIX CHUCTEM  OTCUETA; MOJEKYJAPHO-
KUHETUYECKYI0 TEOPUIO CTPOEHUS BELIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HHEPruu TEIIOBOIO JBUKEHHUS MOJIEKYN C
aOCOJIIOTHOW TeMIIepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHUsI DJIJIEKTPUUYECKOro 3apsna, 3akoH KyiioHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIPAKCHUC U YCIIOBUA (rpaHI/ILILI, 06J'IaCTI/I) MMPUMCHUMOCTU

10.8

OOBSACHATH OCHOBHBIC MPHUHIIMIIBI JIEHCTBUS MAIlMH, MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBUS HUX 0€30MacHOro

HCIIOJIb30BaHUsA B HOBC@}IH@BHOﬁ KHU3HU

10.9

BBIMOTHSTE SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UUECKUX SBICHUH U
MPOIIECCOB C MCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (GopMyIHpOBaTh mHpodieMy (3amady) M THIOTE3y Yy4eOHOTO

9KCIICPUMCHTA, CO6I/IpaTL YCTaHOBKY ns3 MMPpEAJIOKCHHOTO
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000pyI0BaHUs, TPOBOIUTH ONBIT B (HOPMYITUPOBATH BBIBOIBI

10.10

OcymiecTBiIATh TpsSMbIE M KOCBEHHBIE HW3MEPEHHUs (PU3UUECKUX
BEJIMYMH; MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEeHHsS U

HUCIIOJAB30BAaTh U3BCCTHBIC MCTOJbI OLICHKH HOI‘pGH.IHOCTGfI H3MepeHHI>i

10.11

HccnemoBaTh 3aBUCUMOCTH MEXIYy (PUINYSCKUMHU BEIUYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHMI; MpU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCHUPOBATh pPE3YyJbTAaThl TOJYYCHHOW 3aBUCUMOCTH
(GU3HYECKUX BEIMYHMH B BUJE TAOJUIl M Tpa(HKOB, JAENaTh BBIBOJBI IO

pe3yjibTaTaM UCCICOAOBaHUA

10.12

CoOmromate mpaBwiia  0€30MaCHOTO  TpylJa TpU  IPOBEICHHUH
UCCIICOBaHMI B  paMKaX yd4eOHOrO DKCIIEPUMEHTa, Y4eOHO-
HCCIIE/IOBATENbCKOW M TPOSKTHON IEATEIBHOCTH C HCIOJIb30BaHHEM

U3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJIaHHON (DU3UYECKON MOJIETIBIO,
HCIIOJIb3YA (bH?.I/I‘ICCKI/Ie 3aKOHBI WM MNPUHOUIIBI; HAa OCHOBC aHaIn3a
yCIOBHS  3a/a4d  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢buznyeckre BeNIUYUHBI U (HOPMYIIbI, HEOOXOUMbIE 7Sl €€ pelIeHHUs,
IMPOBOIHTH pvaéTBI N OCHHBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUYCHUA

(bu3HUYECKON BEITMINHBI

10.14

Pemars Ka4eCTBEHHbBIE 3a7a4u: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUMUBYIO LETIOYKY PACCYXKIAEHUW C ONOPOW HA HM3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I?»I/IquKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh MOpU  pelICHHMM YYE€OHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpEeTallud M IPEJICTABICHUS Y4eOHOM W Hay4HO-IOINYJIIPHON
UHPOPMALUY, TIOTYYCHHOW W3 PA3IUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJTyYaeMylo HH(pOpMAIUIO

10.16

[TpuBOANTE TPUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPY’KAIOLIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
KU3HH JJ1 o0ecrieueHuns 0€30macHOCTH MpH OOpaIIeHUH ¢ MpuoopaMu
U TCEXHUYCCKUMU YCTpOI\/'ICTBaMI/I, A1 COXpaHCHUA 30pPOBbA U

COOJTFOICHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH cpefie

10.18

PaboTtats B Tpynne € BBIIMOJIHCHHUEM PA3JIMYHBIX COLNMUAJIbHBIX pOJIGfI,

IUIAHUPOBaTh  paboOTy  TPYMNIbI, PaLUOHAIBHO  PaCHpenessaTh
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00s13aHHOCTH H IJIaHUPOBATh ACATCIBHOCTL B HCECTAHAAPTHBIX
CUTyalludXx, aJCKBATHO OLCHUBATH BKJIAA KaXIOTO0 HU3 YYACTHHUKOB

TPYIIBI B pelIEeHHnEe paccMaTpUBaeMoOM mpooOieMbl

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yJbTarTa

JleMOHCTpUpOBaTh Ha MpUMEpax pojdb U MecTo (U3MKH B
(bopMHpPOBaHUN COBPEMEHHON HAay4yHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NEATEIBHOCTU

JIFOJIeH, 1IEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTHHBI MUPa

11.2

Y4uTHIBaThH I'paHULIbI IPUMCHCHUS U3YUCHHBIX (bI/ISI/I‘leCKI/IX MOHeHeﬁZ
TOYCYHBIMN BJ'IGKTpI/I'-IeCKI/Iﬁ 3apAan, AaA€pHass MOACIIb aToMa, HYKJIOHHAasA

MO/IEJIb AaTOMHOTO Siipa MPH pelIeHNH (HU3NIECKHUX 33124

11.3

Pacnio3znaBate ¢usnueckue siBneHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJICKTPOAMHAMUKM M  KBAaHTOBOH  (pu3mKH:
AJIEKTPUYECKasi MPOBOJUMOCTb, TEMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHOE  JEHCTBHS  TOKa, B3aNMO/ICHCTBUE MarHuToB,
DIIEKTPOMArHUTHAS WHAYKIUS, JeHCTBUE MArHUTHOTO TIONIsi Ha
IPOBOJHUK C TOKOM W JBWXKYUIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
Kosie0aHUs W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHue,  TMpejomiieHne, uHTepdepeHnus, aubpakuus U
MOJISIpU3alUsl CBETA, AMCIIEPCUST CBETa, (DOTODRIIEKTPUUYECKHH dPPEeKT
(poroaddexr), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh W3Yy4YEHHBIE CBOMCTBa  BellecTBa  (dIIEKTPUUECKHE,
MarHuTHBIC, ONTUYECKUE, DIEKTPHUECKYIO TMPOBOIUMOCTh Pa3IMUHBIX
Cpeln) W DJICKTPOMArHUTHBIE SIBJICHUSI (TMPOIECCHI), HCIONB3YS
¢uznyeckre BENWYHMHBL:  DJJCKTPUUECKUW  3apsl, Cuila TOKa,
AIIEKTPUYECKOE  HANpsHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
noyist, cwia Awmrmepa, cuna JlopeHna, HWHAYKTHBHOCTH KAaTYIIKH,

OHEPIUA JJICKTPUICCKOI0 WM MArHuTHOI'O HOJIGI‘/JI, nepuoa U 4YacrorTa
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KosiebaHui B KOJIeOATeIbHOM KOHTYpE, 3apsi U CHIIa TOKa B TpoIecce
TrapMOHMYECKHUX AIIEKTPOMAarHUTHBIX KoJIe0aHuH, ¢dokycHoe
pacCTOsHUE W ONTHUYECKass CWJIAa JIMH3bl, NPU ONHMCAHUU IPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJB3YEMBIX BEJIUYMH, HX
00O3HAaYeHHS W CIUHMIBI, YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOLINE

JaHHYIO0 (PU3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU

11.5

OnuceiBaTh U3y4YEHHBIE KBAHTOBBIE SIBJIEHUS U IPOLECCHI, UCTIONb3YS
¢dbu3nUecKkue BENTUYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W YacTOTa CBETa, SHEPIUs M HMMMOYJIbC (OTOHA, IMEPUOJ]
nojlypacnajia, O3HEprusi CBS3M AaTOMHBIX sJiep; MNpPU  ONHUCAHUU
MPaBUJIBLHO TPAKTOBATh (PM3MYECKUN CMBICT MCIOIb3YEMbIX BEITUYHH,
uxX 0003HAUYCHHS U EAMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE
JNaHHYI0 (PU3WYECKYIO0 BEITUYUHY C JPYTUMU BEJIMUYUHAMU, BBIYUCIATD

3HaYCHHUE (PU3NICCKON BETUIHHBI

11.6

AHanu3upoBaTh (QU3NYECKUE MPOLECChl U  SBJICHUS, MHCIIONb3YS
¢usnyeckue 3aKOHBI M HpUHOUIBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIBHOIO M MAapaUICIBHOIO COCAUHEHUS IIPOBOJHUKOB,
3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLIHH, 3aKOH
MIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHbl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUHINTEHHA  JUId
¢dorosdexra, 3aKOH COXpaHEHUS DHEPIHMM, 3aKOH COXPAHEHUS
UMITyJIbCA, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOro 3apsAna, 3aKoH
COXpaHEHUs  MAacCOBOIO  4YMCJIa, TOCTynarsl  bopa,  3akoH
pagMOaKTUBHOIO paclajna, IpU OTOM pa3auyaTb CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTHUYECKOe BBIPAXKEHUE U YCIOBUS

(TpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

OHpC,Z[eJ'IHTB HAIllpaBJICHUEC BCKTOpa HWHAYKIMU MATrHUTHOI'O TII0JIA

7 MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cwiibl JIopeHna
11.8 CTpouTh © ONKCHIBATh HM300paKCHUE, CO3[AaBACMOE  IUIOCKHM
' 3epKaJIoM, TOHKOMH JTMH30H
BEIMONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKHUX SIBICHUN U
MIPOIIECCOB C MCIIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
11.9 3ToM (GopMyIHpoBaTh NpodieMy (3amady) M THIOTE3y Yy4eOHOTo

OKCIICPUMCHTA, CO6I/IpaTL YCTaHOBKY nu3 IpCaI0KCHHOI'O

000py10BaHusl, MPOBOJIUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

11.10

OCYH.[CCTBJ'ISITB npsAMbIC MW KOCBCHHBLIC H3MCPCHUA (bPISI/I‘IeCKI/IX
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BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJILHEII CII0CO0 HU3MCPCHUA U

HCIIOJb30BaTh U3BCCTHBHIC MCTOIbI OLICHKHU HOFpeLHHOCTCf/'I H3MepeHHfI

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH C HUCIHOJIH30BAHUEM
OpSAMBIX HM3MEpPEHMH; TpU OSTOM KOHCTPYUpPOBaTh YCTaHOBKY,
(GuKCUpOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BHJE TaOJIHIl ¥ TPAQUKOB, JIEAaTh BEIBOJBI 10 PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobOmomaTte mpaBmia 0O€30MacHOTO TpyAa TMpH  MPOBEACHHUU
UCCIIEIOBAaHUH B paMKax Y4YeOHOro »SKCIIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENBCKON U MPOEKTHON JESTETFHOCTH C MCIOIb30BAHUEM

U3MEPUTENIbHBIX YCTPONUCTB U J1aOOPaTOPHOTO 000PYNIOBAHUS

11.13

Pemate pacuérHple 3amaun ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIETIBIO,
I/ICHOJ’II)SYSI (1)I/I3I/I‘-ICCKI/IG 3aKOHbBI " HpI/IHIII/IHI)I; Ha OCHOBC aHaJIin3a
yCHOBI/ISI 3a1a4n BBIGI/IpaTB (1)I/I3I/I‘IGCKyIO MOACIb, BBIACIIATH
¢buznyeckrue BeNMUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE 7Sl €€ pelIeHHUs,
MIPOBOJIUTH PACUETHl M OIEHUBATh PEATLHOCTH IMOJTYUYEHHOTO 3HAYCHUS

(U3HYECKON BEITMINHBI

11.14

Pemars Ka4yeCTBEHHbBIC 3a7a4u: BBICTPANBATh JOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXKICHUW C ONMOPOW HA HM3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IC SABJICHUS

11.15

Hcnonp3oBaTh TpU  pelmICHHMH YYE€OHBIX 3a1a4  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBaHUS,
UHTEpHpeTalud M IpPEICTAaBICHHUsS Y4eOHOM W Hay4HO-IOIMYJIIPHON
nH(pOpMaLMY, MOJYyYEHHON U3 pa3IUYHbIX MCTOYHHMKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTyIaeMyt0 HH(OPMAIIHIO

11.16

OOBSICHATh TPUHIMIIBI ACWCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3jinyarh YCIOBUS UX OE30MaCHOTO HCIOJIb30BAHUS B

HOBCGI[HCBHOﬁ KHU3HHU

11.17

[TpuBOANTE TpUMEPBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TEOpEeTHYECKUE 3HAHUSA 1O (U3UKE B TOBCETHEBHOM
KU3HU TS o0ecTiedeHrst 0€30IacHOCTH NP 00paIleHruu ¢ MpUoopaMu
U TEXHUYECKUMM YCTPOMCTBAMH, JUIsl COXPAHEHUs 3I0pOBbI H

COGJ’II-OI[CHI/IH HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B OKPY)I(aIOLHCI;’I cpeac

11.19

PaGotath B rpymnmne C BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
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IUIAHUPOBaTh ~ paboOTy  TPYIIBI,  PAlHOHAIBHO  PACHPEICIATH
O0s13aHHOCTM M  IUIAHUPOBATh JISATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBAaTHO OLIEHMBATb BKJIAJ KaXXIOrO0 U3 YYaCTHUKOB

IpYMIIbI B PELICHUE paccCMaTpUBaeMOi POOIIEMBI




66

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon
pa3jiena

Koa nposepsiemoro
3J1eMeHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o mnpupoxae. Hayunsle
METOJbl TIO3HAHMSA OKPY)KAIOIIEr0 MHpa.
Ponp skcnepuMeHTa M TEOpUU B IIpoLEecce
[IO3HAHUS  NPUPOABI.  OKCIEPUMEHT B

¢busnke

1.2

MonenupoBanue (QU3NYECKUX SBICHUN H
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
duznueckre 3aKOHbl W Teopuu. ['paHuiibl
MPUMEHUMOCTH  (PU3UYECKHX  3aKOHOB.
[Ipuauun coorserctBus. Pones u  Mecto
¢u3ukn B (HOpMHpPOBAHHH COBpPEMEHHOU
Hay4YHOW KapTUHbBl MHpa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0OIEN

MEXAHUKA

KMHEMATHKA

2.1.1

Mexannueckoe JBUKEHHUE.
OTHOCHUTEIBbHOCTE MEXaHUYECKOTO

nBuxeHus. Cucrema orcuéra. TpaekTopus

2.1

[Tepemerenue, CKOpOCTh (cpemnsis
CKOpPOCTb, =~ MTHOBEHHas  CKOPOCTh) M
YCKOpPEHHE  MaTepHallbHOM  TOYKH, UX
NPOCKIIMM HAa OCH CHCTEMBI KOOpPIUHAT.
CnoxxeHue TNEpeMEIIeHU U CJIOXKEHUue

CKOpOCTE

PaBHOMEpHOE u PaBHOYCKOpPEHHOE

npsMoiinHeiiHoe — aBwkeHue.  ['paduku
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3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUs, TMyTH U  MepeMeleHUs

MaTepI/IaJIBHOfl TOYKHU OT BPCMCHU

CBobonHoOe najieHne. Y CKopeHue

CcBOOOIHOTO ITaAeHUS

KpuBonuneiinoe nsrxkeHne. PaBHOMeEpHOE
IBM)KEHME  MaTepUabHOM  TOYKM IO
OKPY’KHOCTH. YTJIOBas CKOPOCTh, JTUHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.

IleHTpOCTpPEMUTENBHOE YCKOPEHUE

TexHuueckne  ycTpoWcCTBa:  CIIHJIOMETD,
JBIKEHUE CHApsAIOB, LICMIHBIE U PEMEHHBIE

nepenadn

[IpaxTueckue paboThI. N3mepenue
MIHOBEHHOH  ckopoctu. MccnenoBanue
COOTHOILIICHUA MCXKAY nyTiaMu,
NPOIIEHHBIMU TEJIOM 3 MOCIIe0BaTEIbHbIE
paBHBIE  INPOMEXYTKH  BPEMEHH  IIpH
PaBHOYCKOPEHHOM JBM)KEHUM C HayaJlbHOU
CKOPOCTBIO, paBHOW Hym0. M3yueHue
IBWJKEHUsS IIAapUKa B BA3KOW KHJIKOCTH.
W3yuenne nBWKEHUS Tena, OpOIIEHHOTO

TOPU30OHTAJIBHO

2.2

JUHAMUKA

2.2.1

[Ipuniun  oTHocuTenbHOCTH  ['anmumes.
IlepBbii 3axkoH Hbrorona. Muepuuanbhsie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [Tpunuun

CYNEPIIO3UIINHU CUII

223

Bropoii 3akoH HeroToHa 111 MaTepuanbHOU
TOYKM B HHEPUUAIBHOW CHCTEME OTCYETA
(MUCO). Tperuit 3akoH HproToHa pans

MaTCpHaJIbHBIX TOUCK

22.4

3akoH BceMupHoro Tiarorenus. Cuna
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TsKkecTH. IlepBasg KocMHuYecKas CKOpPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI W CHJIA TPEHHsS] IOKOS.
Koadounuent TpPEHUS. Cuita
CONPOTHBIIEHUS] TIpU [JBWXKEHUM Tela B

KHUOKOCTH HUJIN Ia3€

2.2.7

HOCTyHaTCJ'IBHOG n BpamaTCJIbHOC

ABHIKCHHC a0COIIOTHO TBép)IOFO TCJ1a

228

MoMeHT  CuJbl  OTHOCHTEIBHO  OCH
Bpamenuss.  Ilnewo  cumbl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

229

Texunyeckne YCTPOﬁCTBaZ INOAIIMITHUKH,

ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

IIpaxTueckue paboThI. N3yuenue
IBUKEHMsT ~ Opycka 1O  HaKJIOHHOM
IUIOCKOCTH TOJ JACWCTBHEM HECKOJIBKUX
cuin. HccnmenoBanume 3aBUCUMOCTH  CHII
YIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil TpyXKHHE U PE3UHOBOM
oOpasue, OT BEIMYMHBI HMX JedopMaluu.
Uccnenosanue YCJIOBUI paBHOBECHS

TBéleOFO TCJIa, UMCIOIIICTO OCh BpalllCHUA

23

3AKOHb

I COXPAHEHN B MEXAHUKE

23.1

I/IMHYJ'ILC MaTepHaanoﬁ TOYKH, CHCTCMBI
MaTCpraJIbHbIX TOUYCK. I/IMHYJ'IBC CHJIbBI H

HU3MCHCHHUEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wumnyiasca B HCO.

PeakTuBHOE NBMXKEHUE

233

PaGora cuiibl

234

MOoOIIHOCTD CHJIBI

235

Kunernueckas OHEPIHUiA MaTepHaHLHOf/'I
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TOYKHU. TeopeMa 0 KHHETUYECKON IHEPTUU

2.3.6

[TorenumaneHas sHeprus. lloTeHunanbHas
SHEprus YIpyTo nedhopMUPOBAHHON
npyxuHbl. lloTeHunanbHas sHeprus Tela

BOJIM3U MOBEPXHOCTH 3eMIIH

2.3.7

HOT@HHI/IaHBHBIe n HEMMOTCHIMAJIbHBIC
cuibel. CBs3b pa6OTLI HCTIOTCHIUAJIbHBIX
CHJI ¢ M3MCHEHHEM MEXaHUIeCKOM OHEPTIrUn
CUCTCMBI TCII. 3akoH COXpPAaHCHUA

MEXaHUYECKON YHEPTUU

23.8

VYrpyrue u Heynpyrue CTOJIKHOBEHMS

239

TexHuueckue yCTpONCTBA: IBUKEHHUE PAKET,

BO,I[OMéT, KOIICD, Hp}I)KI/IHHHﬁ IIMCTOJICT

2.3.10

[Ipaktuueckue pabotel. W3ydyeHue cBs3H
CKOpPOCTEH TeN Tpu HEyNpyroMm ynaape.
HccnenoBanne cBsiz3u pabOThl  CHIBI  C

U3MEHCHHEM MEXaHHMYSCKOM SHCPIrUu TCJia

3 MOJIEKVYJISIPHAA ®U3MKA U TEPMOJAMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJSIPHO-
KUHETUYECKON  TEOpHH. BbpoyHoBckoe
3.1.1 JBUKCHHUE. Huddysus. Xapaxkrep
NBDKEHUS W B3aUMOJICCTBUSL  YaCTHII
BELIECTBA
Mopenu cTpoeHMsI Ta30B, JXKUIKOCTEH U
3.1 3.1.2 TBEPIABIX TE€N W OOBSICHEHHWE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJEIIEH
313 Macca monekyn. KonuuecTBo BeliecTsa.
[TocTostnuast ABoraapo
314 TermnoBoe paBHOBecue. Temmeparypa u eé
m3mepenue. [lkana remneparyp Llenscust
r Mopens wupaeampHoro rasa. (OcHOBHoOeE

YPaBHEHUE  MOJEKYJIAPHO-KMHETUYECKOU
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TCOpHUU UACAJILHOTO ra3a

AblcomoTHass  Temmeparypa Kak — Mepa

CpeaHel KMHETUYECKOW SHEPTrur TEIMIOBOTO

316 nBUKeHus yactuil rasza. [llkana temmnepatyp
KenbBuna
317 VpaBuenune Knaneiipona — Mengeneesa.
o 3akon [anpToHa
I'azoBBIC 3aKOHBI. N3onpoueccer B
118 HJIcaIbHOM rase c IMOCTOSTHHBIM
o KOJIMYSCTBOM BCIICCTBA: n30TepMa,
M30x0pa, uzodapa
3.1.0 TexHuueckue  yCTpOWCTBA:  TEPMOMETD,
o Oapometp
[TpakTnueckue padotel. M3Mepenue macchl
BO3JyXa B KJIACCHOM KOMHATe.
3.1.10 Uccnenosanue 3aBUCUMOCTH MEXKY
rnapamMeTpamMu COCTOSIHUSL  Pa3pe’KEHHOTO
rasa
OCHOBEBI TEPMOJMHAMUKH
TepmonnHamuueckas cucrema. BHyTpeHH:s
3.2.1 SHEPTUsl TEPMOJUHAMUYECKOM CHUCTEMBI U
CIOCOOBI €€ N3MEHEHUS
KonuuecTBo TETIIOTHI u pabora.
322 BryTtpenHss JHEPrus OJIHOATOMHOT'O
HJIeaIbHOIO Ta3a
3.2 Buapl Ternonepenayu: TEMaonpoOBOIHOCTD,
KOHBEKLHUsA, u3lydeHue. TemnoémMkocTsb
3.2.3 Tena. YJIelbHas TEINIOEMKOCTh BEIECTBA.
Pacuér KOJIMYECTBA TEMIOTHI pu
Terionepeaye
IlepBblit 3aKOH TEPMOJMHAMUKH.
324 [Ipumenenue MepBOro 3aKOHA

TCPMOJAUHAMUKNU K nu3omponeccam.




71

I'paduueckas nHTEpIIpEeTAIUs pabOTHI rasza

TermmoBble MamuHbl. [IpuHOUIBL AEHCTBUSA

TEIIOBBIX Mall}H. [TpeobpazoBanus
SHEPTUU B TETJIOBBIX MallliHaXx.
3.2.5
Koaddumument nonesnoro aeiicteus (manee
— KII1d) rermosoit Mmamuubl. Hukn Kapuo u
ero KII
Bropoit 3aKOH TEPMOJAVHAMUKH.
326 HeoOpatumocTs TmpolieccoB B MHPUPOIE.
o TemmoBele  ABUTATEIN.  DKOJIOTMYECKHE
POOJIEMBI TETIJIOPHEPTEeTUKU
TexHuueckue  ycTpoilcTBa:  JBHUTIaTellb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOUIBHUK, KOHTUITUOHED
328 [IpakTnueckue paboTHI. H3mepenne

YIEIbHON TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSAHUMA BEHIECBA. ®A30BbBIE
ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOHJICHCALIHS.
Ucnapenne n xuneHue. YnenpHas TEIUIOTa
napooOpa3oBaHUsL. 3aBUCUMOCTH

TCMIICPATYPLI KUIICHUS OT JaBJICHUA

332

AOCOIIOTHAS U OTHOCHTENIbHAS BIAXKHOCTH

Bo3ayxa. HacelmeHnHslil map

333

Teépmnoe Temo. Kpucramnumueckue u
amop¢Hbie Tena. AHH30TPOIUS CBOWCTB
KpHUCTAJIJIOB. >KI/II[KI/IC KpucTalibl.

COBpeMCHHBIC MaTepHraJibl

334

IInaBnenue u KpUucCTaJllIn3anys. YV nennHas

teruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHuUe TEII0BOro OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U

MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH
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MOJIy4YCHHUA COBPCMCHHLIX MAaTCpHAIOB, B
TOM qucjec HaHOMAaTCpUuaJoB, u

HaAHOTCXHOJIOTHH

3.3.7

IIpaxTueckue paboThI. N3mepenue

BJIAXKHOCTH BO3aYyXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

Onektpuzauusi Ten. OJIEKTPUUECKUN 3apsil.

HBa BHU/JIA DJICKTPHUYCCKUX 3apsa10B

HpOBO,I[HI/IKI/I, JAUDJICKTPUKH u

IIOJIYIIPOBOIHUKH

413

3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

4.14

B3aumopeiictBue 3aps10B. 3akoH Kynona

Onexrpuueckoe nose. HanpsxkéHHocThb
3JIEKTPUYECKOIO TIOJIA. [TpuHnun
CyHepno3uuuu. JIMHMUM HanpsKEHHOCTU

SJICKTPHYCCKOI'O ITOJIA

PaGota cui 31eKTPOCTATHYECKOTO IOJISL.

ITorenmuan. Pa3HoCTh MOTEHIIUATIOB

[TpoBOAHUKY W TUAJIEKTPUKU B MMOCTOSHHOM
JNeKTpudeckoM Tone. Jludnexkrpuueckast

MMPpOHUIACMOCTDb

DIIEKTPOEMKOCTb. Konnencarop.
ONeKTPOEMKOCTh IUIOCKOIO KOHJEHCaTopa.

DHeprust 3apsHKEHHOTO KOHIEHCaTopa

TexHUYecKrne YCTPOWCTBA: SJIEKTPOCKOIL,
AIEKTPOMETP, BJIEKTPOCTaTHUECKas 3alluTa,
3a3eMIIeHHE AIIEKTPONPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpaxTHueckue paboThI. N3mepenue

NEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX
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4.2.1

VcaoBus CyHICCTBOBAaHUSA IHOCTOAHHOI'O
QJICKTPHYCCKOI'0 TOKa. HMcTouHNKM TOKA.

Cuia Toka. I[TocTOSHHBII TOK

422

Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

423

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEIBHOE

COITPOTUBJICHHUEC BEIICCTBA

4.2.4

ITocnemoBarensHOE, napasuiesIbHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB

4.2.5

Pa6ota QJICKTPHYICCKOI'O TOKa. 3aKoH

Jxoyis — Jlenna

4.2.6

MOIHOCTB 3EKTPUIECKOTO TOKA

4.2.7

anexkTpoaBmwkymas cuna (ganee — DC) u
BHYTpEHHEE COINPOTUBIECHHUE HMCTOYHHUKA
TOKa. 3akoH Oma JyIsi TOJIHOM (3aMKHYTOM)

aJeKTpuuecKon nenu. Koporkoe 3ambpikanne

4.2.8

ONEeKTpOHHAasi  NPOBOAUMOCTb  TBEPJBIX
METAJJIOB. 3aBUCUMOCTb  COIPOTUBIICHUS
METaJUIOB oT TEMIIEPaTypBI.

CBepxnpoBoIMMOCTb

429

OnexTpuueckuil TOK B Bakyyme. CBolicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonmynpoBogHUKH. CoOcTBeHHAS u
pUMecCHast MPOBOJAUMOCTh
MOJTYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DJNEeKTPUYECKUH TOK B  DJICKTPOJIUTAX.
DNeKTpoNIUTUYECKast JUCCOITHAITHSL.

DIIeKTPOJIN3

4.2.12

DIIEKTPUYECKHI TOK B rasax.
CaMOCTOSTENILHBIM ¥ HECaMOCTOSTEIbHBIHN
pasps. Pazauunnie THIIBI
CaMOCTOATENIBHOTO  paspsiaa.  MouHus.

IImazma
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TexHudeckue  yCTpOWCTBA:  aMIepMeTp,
BOJIBTMETP, PpEOCTaT, WCTOYHUKU TOKa,
AJIEKTpOHArpeBaTebHbIE npuOopHl,
4.2.13 AJIEKTPOOCBETUTEIbHBIE pUOOPHI,
TEPMOMETP COIPOTUBIIEHUS, BaKyyMHbIN
IUOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJIYHpOBOZ[HI/IKOBBIf/i JAU0a, raJlbBaHHUKa

IIpaxTueckue paboThI. N3yuenue
CMEILIAaHHOTO COEUHEHHS PE3UCTOPOB.

4.2.14 N3mepenne 3JIC UCTOYHMKA TOKa WM €rO
BHYTPEHHEro conportusieHus. Habmonenue

QJICKTPOJIM3a

11 KITACC

Kon Koanposepsiemoro

IIpoBepsiemble Y1€eMEHTHI COAePKAHUSA
pa3nesa JJIeMeHTa

4 SJIEKTPOAMMHAMUKA

MAT'HUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS MHAY KLU A

ITocTostHHBIC MAarHuThbl.

4.3.1
B3aumMoneiicTBre NOCTOSIHHBIX MAarHUTOB

MaruutHoe mnoJie. BexkTop MarHuTHOM
uHaykuud. [lpuHnun — cynepno3uuuu.
43.2 Jluann marauTHOM MHIOykumu. Kaprrna
JIMHUM MAarHUTHOM HMHAYKUMHA  TOJIS

4.3 MOCTOSIHHBIX MarHuTOB

MarHutHoe ToJIe MPOBOJHUKA C TOKOM.
Kaptuna nuHuMi  monst  AJTMHHOTO
HpﬂMOFO HpOBOI[HI/IKa nu SaMKHYTOFO
4.3.3 KOJIBIICBOTO TPOBOJHUKA, KATYIIKH C
TOKOM. Or1bIT Opcrena.

BzaumogeiictBue MMPOBOAHUKOB C TOKOM

434 Cuna Amnepa, €€ MOyJIb U
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HaIpaBJICHUE

Cuna  Jlopenuma, €€ Moaynb H

HampasjieHue. [[BrkeHue 3apsyKeHHOU

435 YacTUIbl B OJHOPOJIHOM MAarHUTHOM
nosie. Pabota cwtel Jlopenna
4.3.6 SBneHue MEKTPOMAarHUTHON HHIYKITHH
437 [ToTok BeKTOpa MArHUTHON MHIYKIIMHU
SJ1C WHIYKIUH. 3akoH
438
ANEKTPOMArHUTHOM MHAYKIMU Papanes
BuxpeBoe nsnekrpuueckoe mnone. IJC
WHIYKIUWA B TIPOBOJHUKE, TBUKYIIEMCS
439 MOCTYIAaTEIbHO B OJHOPOJTHOM
MarduTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
NHIyKTUBHOCTS. SIBneHue
4311
camonnaykuuu. IIC camonHy KK
DHeprusi MarHUTHOTO TOJISl KaTYIIKHA C
4.3.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHrueckne yCTpPOMCTBA: MOCTOSHHBIE
MAarHHUTEI, AJIEKTPOMATHUTHI,
4.3.14 AIIEKTPOABUIATENb, YCKOPHUTEIHN
AJIEMEHTAPHBIX YaCTHIl, WHAYKIHMOHHAsS
reYb
[Ipaktnueckue  pabotel.  M3ydyeHue
MarHUTHOTO TIOJII KAaTYIIKH C TOKOM.
4315 Uccnenosanue aelCTBUS ITOCTOSHHOIO

MarHura Ha  paMKy C  TOKOM.

Uccnenosanue SIBJICHUS

ANEKTPOMATHUTHON UHIYKLIMU

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuast cucrema. CB0oOOIHEBIE
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konebanus. ['apMOHUYECKUE KOJICOAHMS.
[lepuon, vactora, ammuiutyaa u ¢asa

KoJiebanuil

[Ipyx’uHHBIN MasTHUK.

MaremMaTudeckuii MasTHUK

VYpaBHEHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematuueckoe ¥ AMHAMUYECKOE

OIMHCaHUE KOJIE0ATENBLHOTO ABUKEHUS

5.14

[Ipespamenue SHEPTUH pu
rapMOHUYECKUX  KojeOaHusx. CBs3b
aMIUTUTYJIbI ~ KOJIeOAaHUW  HMCXOITHOM
BEJIMYMHBI C aMIUIUTyJaMU KOIeOaHHi

€€ CKOPOCTHU U YCKOPEHUS

Konebarenbubiii  koHTYyp. CBOOOIHBIC
AIIEKTPOMarHUTHBIE KoJieOaHus B
U/ICAIBHOM  KOJe0aTelnbHOM KOHTYPE.
AHanorus MEXAy MEXaHWYEeCKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna ToMcoHna

3aKkoH COXpaHEeHHUS SHEPTUU B

U7caTbHOM KOJIeOaTeTbHOM KOHTYpE

BoinyxeHnbie MEXaHUYECKUE
kosebanus. Pesomanc. Pe3onancHas
KpuBasl. Beinyxaennbie

SJICKTPOMArduTHBIC KoJIeOaHus.

[lepemennbiii  Tok. CuHycOuAaTbHBIN

HCpCMCHHLIf/'I TOK.

MomHOCTb MIEPEMEHHOTO TOKA.
AMmatyaHoe u JIEACTBYIOIIIEE

3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso,
nepeaada U norpebiieHue
AIIEKTPUYECKOM SHEPIHH.

DKOJIOrn4YecKue pUCKHU pu
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IIPOU3BOJCTBE IEKTPUUYECKON IHEPIUM.
Kynbrypa UCIOJIb30BaHUS

AJIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECCKUI 3BOHOK, JIMHUH

QJICKTpOoIICpCaavd

5.1.12

[Tpaktuyeckue pabotsl. MccnenoBanue
3aBUCUMOCTH nepuoa MaJIbIX
KoJle0aHUi Tpy3a Ha HHUTU OT JUIMHBI
HATH W Macchl rpys3a. HMcciegoBaHue
[IEPEMEHHOTO0  TOKa B LEeNU U3
MOCIEI0BATECIBHO COCINMHEHHBIX

KOHACHCATOpA, KAaTYUIKHU U PE3UCTOpa

52

MEXAHNWYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHS
pacnpocrpanenusi. [lepuon. CkopocTh
pacrpocTpaHeHHss ¥ JIJIMHA  BOJIHBI.

HonepeqHHe " NpOJAO0JILHBIC BOJIHBI

522

Wntepdepeniuss u  audpaxus

MEXaHUYCCKHUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKoCTb

3ByKa. Bricora ToHa. TemOp 3ByKa

524

DJEKTPOMarHuTHBIE BOJIHBL. Y CIIOBUSA
W3JIy4eHHUs] DJIEKTPOMATHUTHBIX  BOJIH.
B3aumMHas opuenTtanus BektopoB E, B u

UB BHGKTPOMaFHI/ITHOﬁ BOJIHC B BAKyyM¢€

525

CBolicTBa  DIEKTPOMAarHUTHBIX  BOJIH:
OTpaKeHHeE, IpeJIOMIICHUE,
HOJISIpU3anys, mudpaxmus,
UHTEpEPEHIHS. Ckopoctb

SJICKTPOMArduTHBIX BOJIH

5.2.6

[[lxama  37IEKTPOMArHUTHBIX BOJIH.
HpI/IMeHCHI/Ie QJICKTPOMArHUTHLIX BOJIH B

TEXHUKE U OBITY
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5.2.7

HpI/IHI_II/IHbI PagruoCBA3U U TCIICBUICHHA.
Pazmonor(aunﬂ. :‘)J'ICKTpOMaFHI/ITHOG

3arpsI3HCHUE OKPYIKAIOIIEH Cpebl

528

TexHnueckue YCTPOMCTBA:
MY3bIKaJTbHBIC UHCTPYMCHTHI,
yIBTPa3BYKOBasl TMarHOCTUKA B TEXHUKE
U MEIWIWHE, paaap, paJHoNpHEMHUK,
TeneBu30p, aHTeHHa, tenedon, CBU-

I1€4Yb

53

OIITUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHue

cBeTa B OAHOpOHOM cpene. JIyu cBeTa

532

Otpaxenue cBeTa. 3aKOHbl OTPa)KEHUS
cera. [loctpoenne u300pakeHuit B

IUIOCKOM 3€PKaAJIC

533

IIpenomienue cBeta. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOIOTHBIN [10Ka3arelb

IMPECIOMIICHUA

534

[Tonnoe BHYTpPEHHEE OTpaKEHHE.
IIpenenbubiii yroi IIOJIHOT' O

BHYTPEHHET0 OTPaKEHUS

535

Hucnepcuss cBeta. ClOXHBIM cocTaB

oenoro ceera. L{Bet

53.6

CoOuparoliie U paccerBaroOIUe JTUH3BI.
Tonkas nuH3a. DOKyCHOE PacCTOSIHUE U
ONTHYECKAs CWJIa TOHKOW  JIMH3BI.
ITocTpoenne n300paKeHui B
COOMPAIONIMX U PACCEHBAIOIUX JIMH3AX.
@opmysia TOHKOW JIMH3BI. Y BEJIUYEHHUE,

JaBaeMoe JIMH30M

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU

r€OMETPUYECKOUN ONTUKH

53.8

Wntepdepennust cBera. KorepeHtHbie
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UCTOYHUKU.  YCIOBUA  HAOIIOOCHUA
MaKCHMYyMOB u MHUHHUMYMOB B
uHTEp()EPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a?)HBIX KOT'CPpCHTHBIX UCTOYHUKOB

Hudpakmus  cBera. JudpaxnuonHas

perméTka. VYcnosue HAOIIOICHUS
5.39 [VIABHBIX MAKCHUMYMOB IIpU TAJEHUHU
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(HPaKIIMOHHYIO PEIIETKY
5.3.10 [Tomstpusarus cBeta
TexHu4eckue yCTpONCTBA: OYKH, JIyIa,
dboToanmapar, MPOEKIIMOHHBIN amnmapar,
5.3.11 MHUKpPOCKOII,  TEJIECKOM,  BOJOKOHHAs
ONTHKa, AU(PpPAKIHOHHAS  peméTka,
MOJIIPOU T
[Ipaktnueckue pabotel. M3mepenue
MoKazarens MIPETIOMIICHUSI.
5.3.12

HccnenoBanue CBOWCTB M300pakeHUI B

JIMH3aXx. Ha6J’IIOI[€HI/Ie AUCIICPCHUH CBCTA

DJIEMEHTHI CTIELITUAJILHON TEOPUU OTHOCUTEJILHOCTU

6.1

['paHuIbl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTtynartsl TEOpHUU
OTHOCUTEJIbHOCTH: MHBAapUaHTHOCTh
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DWHIITEHHA

6.2

OTHOCHUTEILHOCTh OOTHOBPCMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHHU U COKpAIICHUC

JJIAHBI

6.3

OHeprus M UMIYJbC  CBOOOJHOM

YaCTHUILBbI

6.4

CBs13p Macchl C SHEPrHEH M MMITYJILCOM
CBOOOJHON YacCTHIBl. DHEPrusi MOKOS

CBOOOIHOM YaCTHIIbI
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KBAHTOBAA ®U3UKA

7.1

3JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

@oronbl. ®Popmyna Ilmanka cBs3u
SHEpruM (GOToOHa C €ro 4YacTOTOM.

OHeprus 1 UMIysbc GOTOHA

OtkpeiTHE u UCCIIeIOBaHHe
¢dorordpdekra. OnbiTel A.I'. CTonerona.

3akoHsbl poTodddexra

YpaBHeHuE OHHIITENHA TS
dorordpdexra. «KpacHas  rpaHUna»

dboToapdexra

7.1.4

Jasnenue cBeta. OnbiTel [1.H. JIeOGenena

7.1.5

XUMH4YecKoe IeHCTBUE CBETA

TexHuueckue YCTpOMCTBA:
dborornieMeHT, (GOTOAATYUK, COTHEUHAs

Oatapest, CBeTOINO]T

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OTBITE
Pezepdopaa mo uccnemoBanuio
cTpoenus atoma. [ImanerapHas mouens

aToMa

7.2.2

[Toctrynatet  bopa. U3nyuenwe u
noryiomenne (OTOHOB TpHU Tepexoe
aToMa C OJHOTO YPOBHSI JHEPrUU Ha
apyroid. Bunel  cnektpoB.  Croektp

YpOBHEH 3HEPruH aToMa BOJOPO/Ia

7.2.3

BonHoBrle cBoiicTBa yacTull. BoJHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanmu3M.  Judpakius S7IeKTpOHOB Ha

KpHCTaIax

7.2.4

CnoHTaHHoE u BBIHYKJICHHOE
W3JIy4YEeHHE. YCTPOMCTBO W NPUHIHUII

paboTsI nazepa
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7.2.5

TexHuueckue YCTpPOMCTBA:
CHEKTpaJIbHBIM aHanmu3 (CHEKTPOCKOIN),

J1a3ep, KBAaHTOBBI KOMIIBIOTED

7.2.6

[Tpaktuyeckue pabotel. Habmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl HaOMIOEHUST U perucTparnuu

9JICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE PaTHOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuo cocrtaBa
pamuoakTHBHOrO u3iMydeHus. CBoiicTBa
anbpda-, Oera-, raMMa-u3JIyqdeHusl.
BnusHue pagnoaKTMBHOCTH Ha KUBBIC

OpraHu3Mbl

7.3.3

OTkpplTHE NpPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa [elizenoepra —
WBanenko. 3apsa aapa. MaccoBoe 4uciio

sapa. M3oTomsl

7.3.4

Anwda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oeta-pacnaa. [amma-
U3NlydeHue. 3aKOH  PaJUOAKTHBHOTO

pacmana

7.3.5

9HCpI‘I/I$I CBJA3M HYKIIOHOB B sJpe€C.

Anepurie cuibl. Jlepekt Macchl siapa

7.3.6

SAnepuble peakuuu. JleneHue M CUHTE3

anep

7.3.7

SAnepuwiit  peaktop.  TepmosiaepHbIit
cuHte3. I[lpobnemMbl U NEPCHEKTUBBI
SAJIEPHOM SHEPreTUKU. DKOJIOTHYECKUE

ACIICKThI ﬂI[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
HO3UTPOHA. ®dyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS
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7.3.9

TexHudeckue yCTPOMCTBA: JO3UMETP,
KaMmepa BunbcoHa, snepHBI peaxTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotsl. MccnenoBanue
TPEKOB YacTHUI] (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qHoro neba. Co3Be3ausi, sipKue
3BE3 /B, TJIAHETHI, nx BHUJIUMOE

JIBIDKEHHUE

8.2

Conneunas cucreMa. IlnaHeTbl 3emMHOM
TPYIIIIBI. IImaHeThI-TUTaHTh u ux
CIIyTHHKH, KapJIMKOBBIC IIJTaHCTHI.

Mausie tenra COTHEUHON CUCTEMBI

8.3

Connne, ¢dortochepa wu armocdepa.

ConHeyHass akKTUBHOCTh

8.4

Ucrounuk sHeprun CoJiHIA U 3BE3NT

8.5

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJlyc, TEMIepaTypa,
170:¢ B3aMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCThHY.
3BE3/bI TJIABHOW MOCJIENOBATEIHHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» ISt

3BE3/] ITIaBHOMH MOCJIEN0BATEILHOCTH

8.6

Baytpennee CTpOEHUE 3BE3.
CoBpeMeHHbIE IIPEJCTABIICHUS 0
npoucxoxaeHnu u sBomonuu  ConHIa U

3B€311. DTAaIbl )KU3HU 3BE3]

8.7

Mineunbiii [lytp — Hama ["amakTuka.
CnupanpHass  CcTpykTypa [l amakTukw,
pacmpeneneHre 3BE3N, Ta3a U IbUIN.
[Tonoxenne u nBwxkenue ConHIA B
lNamaktuke. Ilnockas u cdepuueckas

noacucTeMbl [ alakTUKH
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8.8

Tuner ramaktuk. PanuoramakTukn u
KBazapel. UEpHBIE HBIpHI B SApax

raJJakTHuK

8.9

Bcenennas. Pacmupenue BcenleHHOM.
3akon XabO0ma. PaszOeranue ramakTuk.
Bospact u paguyc BcenenHoii, Teopus
bosbmioro B3peiBa. Mojens «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrtabHast cTpykTypa BceneHHoi.
MeraranakTuka. Hepeménnrie

HpO6HCMBI ACTPOHOMUHU

YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET




