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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TMOJIOKEHUM W TpeOOBaHUUN K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelIbHOM mMporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke ¢ ydéroMm (enepaibHOM paboyeil mporpaMMbl BOCHUTaHUS U
KOHLEMUNN TMpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3auax Poccuiickon Oenepanuu, peanu3yIommx OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

CopnepxaHue mnporpaMMmbl MO (QU3MKE HaMpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB npu
oOydyeHun ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CUCTEMHO-/IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢uszuke coorBercTBYyeT TpeboBanusiMm ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOydeHusi, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealn3alliid MEKIPEIMETHBIX
CBs3ell (U3MKK C €CTeCTBEHHO-HAyYHBIMU Y4YE€OHBIMH TMpeaMeramu. B Hel
OTPEENSAIOTCA OCHOBHBIC LI€NTM U3y4YeHUs (U3HKUM HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYALT:

e IUJJAHUPYEMBbIE PE3yJIbTAThl OCBOCHHS Kypca PU3nuKu Ha 0a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIBTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pusrka» mo rogam o0ydeHusl.

du3nka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIad B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. IIIKoapHbIN Kypc GU3UKK — CUCTEMOOOpa3yOIUi
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3y4YaeMbIX XUMHEH, OHOJIOTHCH,
dbuzudeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHWE MW aKTMBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUWA  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS] HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3MKM BHOCHUT OCHOBHOWM BKJIaJl B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydYaromuxcs, B (OpMHUPOBaHUE YMEHUU MPUMEHSTh
HAyYHBIN METO]I TO3HAHUS NP BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBYy Kkypca ¢usmKd I ypOBHS CpEAHEro o0Imero oOpa3oBaHUS
MOJIOKEH pAI WIEH, KOTOPhIE MOKHO paccMaTpuBaTh Kak MPUHIMIBI €T0
OCTPOECHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (GU3MKH
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sIBIsETCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEILECTBE U
noJe.

Hoes eymanumapuszayuu. EE peanusaunus NOpeAnojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamosaraer
3HAKOMCTBO C IMUPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanu3yeTcss MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIep)KaHusl, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJOTHM, a Takke O0CYX ICHHS
npo0sieM paloHAIBLHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepKHEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pusmueckue teopuu ((popmMupoBaHHE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON Teopuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPHUPOAE, TIpaHULIax
NPUMEHUMOCTH TEOPHUH, I OINHUCAHWUS ©CTeCTBCHHO-HAYYHBIX SBJICHUH U
MPOLIECCOB).

CHuCTeMHO-IeSITeNbHOCTHBIN TIOX0/I B Kypce (U3HKU pealnu3yeTcs Mpexe
BCEro 3a CU€T OpraHu3aldy SKCHEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolIUXCsl.
Jlns  GazoBoro ypoBHSI Kypca (U3HMKM — O3TO HCIOJIb30BAHHE CHUCTEMBbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JAOOpaTOpHBIX pador,
KOTOpBIE B mporpamme mno (usuke oObeIUHEHBI B OOMIWN CIIMCOK YYCHHUYECKHUX
paKTUYECKUX padoT. BhifeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX pador,
NPOBOJAUMBIX JUIsI KOHTPOJE W OLIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa30BaTENbHOIO IMIpOLIECCa HCXOAsd M3 OCOOEHHOCTEW IUIAHUPOBAHUS U
ocHamieHuss kabunera Qusuku. Ilpu 3TOM oOecmeunBaeTcsi OBJAJCHUE
0o0yYaroMMuUCs yMEHUSIMU MPOBOJIUTh KOCBEHHBIE W3MEPEHHUsI, HCCIEAOBAHUS
3aBUCUMOCTEN (U3UUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IPEITIOKEHHBIX TUTIOTES.

bonpiioe BHHMaHWE yAENSETCS PEHICHUI0 PAcYETHBIX U KaueCTBEHHBIX
3anay. Ilpu 3TOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3alaHHON (PU3NYECKON MOJEIIbIO, TO3BOJISIIOLIUE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HWHTETPUpYS 3HAHUS W3
pa3HbIX pa3zenoB. [ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
0OBsSCHEHHE TPOTECKaHUs (U3MYECKUX SBICHUA W TIPOIECCOB B OKpYKaromeh
KU3HH, TpeOyrone BBIOOpa (U3MYECKOWM MOACIU IS CUTYyallMH MPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu DPI'OC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIeUCHUI0 Y4eOHOTo Tmpolrecca 0a30BbIi ypOBEHb Kypca
(GbU3HKK HA yPOBHE CPETHETO 001Iero 00pa3oBaHus TOJDKEH N3YUYaThCS B YCIOBUSIX
peIMEeTHOro KaOuHeTa (U3HKUA WIM B YCIOBHUSX HWHTETPHUPOBAHHOTIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAyYHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITh
HeoOXxouMoe J1abopaTopHoe OOOpyJOBaHUE [Jis BBHINOJHEHUS YKa3aHHBIX B
mporpamMme 1o (PU3HNKEe YUYCHWYECKUX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o6opyoBaHUE.

JlemoHCcTpaninoHHoe oOopyaoBaHue (opmupyercs B COOTBETCTBUH C
NPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOIIECCOB, OMIUPHUUECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopatopHoe 00OpyIOBaHHE [JIi YUYEHHUECKHUX TMPAKTUUYECKUX padoT
dbopmupyeTCcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacy&Te
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYamommxca. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4EeHUS (PUZUKHU B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opmupoBanue wuHTEpeca M CTPEMJICHHUS OOYy4YalOIIMUXCA K HAy4YHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTyalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ TTO3HAHUA U (POpPMUPOBAHUE
MCCJIeI0BATENLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHUS MaTEPUH U (PYHIaMEHTAILHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUW OOBSACHATH SABJICHHUS C HCIOJb30BAaHUEM
bu3HYecKuX 3HAaHUN U HAYYHBIX JOKA3aTeNbCTB;

o (opmupoBaHue mpeaCTaBICHUNH O PO (PU3UKHM IJIT PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHue 3TUX 1eneld obecrneunBaeTcsl pelleHueM CISAYIOMUX 3a/ad B

npolecce u3yueHus Kypca GU3MKU Ha YpOBHE CPEAHEro o0LIero o0pa3oBaHuUs:



e nmpuoOpeTeHue  CUCTEeMBl  3HaHMM 00  o0mmX  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
3JIEMEHTHI aCTPODU3HKHY;

e (dopMHUpOBaHME YMEHUH TNPUMEHATH TEOPETUYECKUE 3HAHMUS s
0ObsCHEHMs] (PU3NYECKUX SIBJICHUA B TPUPOAE U JUIsl TMPUHATUS
NPAaKTHUYECKUX PEUICHUH B MOBCEAHEBHON KU3HU;

e OCBOGHHE CHOCOOOB peUIeHHs pa3IUYHbIX 3a7Ja4 C SIBHO 3aJaHHOU
¢usnyeckoil Monenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3ganue GU3NUECKO MOJIENH, aIEKBAaTHOM YCIOBHIM 3a1a4H;

e TOHMMaHHE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTauuu HUHPOpPMALIHH,
OnpeaeeHus] JOCTOBEPHOCTH MOIYYEHHOT'O pe3yJIbTaTa;

e CO3JIaHUE YCIIOBHMM ISl PA3BUTUSL YMEHUU MPOEKTHO-UCCIIEN0BATEILCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 4aca B HEJENIO), B
11 kimacce — 68 4yacoB (2 yaca B HEZIEIIIO).

[Ipeanaraempiii B mnporpamMMe 1Mo ¢u3MKe MepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BbIOOP
OpOBENECHUsT J1a0OPATOPHBIX PAadOT M OMNBITOB C YYETOM HHJIMBHIYalIbHBIX
0COOEHHOCTEH 00yJarOIINXCA.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usnka — Hayka o mpupone. Hayynbie MeTONBI NMO3HAHUS OKPYKAKOLIETO
mupa. Poib DJKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUS IPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MopenupoBanue (usnyeckux sBJICHUA M TpoleccoB. HayuHble rumotessl.
duznyeckue 3aKOHbI U TEOpUH. ['paHHILIBI TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponp u Mecrto ¢usuku B (GOpMUPOBAHHWU COBPEMEHHOH Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBele U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCHUTETBHOCTh MEXaHUYECKOTO JIBMIKCHMS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPOCTb (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajJbHOW TOUYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CiioxeHune nepeMenieHui U CI0)KEeHUE CKOPOCTEN.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE MpPsSMOJUHEWHOE IBKeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMelleHus
MaTepuagIbHONW TOYKHA OT BPEMEHH.

CBoOoaHOe nageHue. Y CcKopeHre cBOOOHOIO MaJICHUS.

KpuBonunennoe  nBuxeHue. JIBMKEHHE  MATEpUANIBHOW  TOYKM IO
OKPYXKHOCTH C IOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAA
ckopoctb. [lepuon u yactora obparnienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: CIUIOMETD,
JBUKEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEepeIavu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTIOCTPAUS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JIBUKCHUSL.

[IpeoOpazoBanne IBUKEHU C UCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM IMPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIIEHHOTO TMOJ YIioM K TOPU3OHTY U
TOPU30HTANBHO.



N3MmepeHne yckopeHusi CBOOOHOTO TaCHHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padonvl

N3yyeHne HEpaBHOMEPHOTO JIBUXKEHHUS C LIEIBIO ONPEACIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanue COOTHOLIECHHS MEXIAYy NyTSIMHU, MNPONUIAEHHBIMU TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU INIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUS LIAPUKA B BI3KOM HKUJIKOCTH.

N3yuenue aBuxeHus tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyamun  otHOocuTensHOCTM  [anmmnes. Ilepeeli  3akoH  HproToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuina. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIsI MaTEpUabHON TOUKU. Tpetuit 3akoH HproTOHA 117151 MaTEpUabHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsbxkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buael Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cua tpenus. Cyxoe
Tperue. Cuna TpeHUsl CKOIRKEHUS U cuiia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpoTUBIICHHS TP ABUKEHUH TeJa B )KUIKOCTHU WJIH Ta3e.

[TocTynarenbHOE U BpaliaTeabHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumeHus. Ilmedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHnueckne yCTpOHMCTBA M MPAKTHUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHeHHEe Macc B3aUMOAEHCTBYIOIINX TEIL.

Bropoi 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NAJACHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTO Te1a. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamoptvle pabomul

N3yuenue aBuxeHus: Opycka o HakKJIOHHOM IIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT X Jiepopmariuu.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpaneHus ¢ mexaHuke

Nmnynbc MartepuaibHOM TOYKM (Te€na), CUCTEMbl MAaTEPHAIbHBIX TOYEK.
Nmnynee cuiibl 1 M3MEHEHWE HMITYJIbCAa TeJa. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUKCHUE.

Pabota cuiabl. MOIITHOCTH CHIIBI.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KUHETHUYECKOU SHEPTUU.

IToteHuanbpHas SHEprusl. [ToTeHnuanbHas SHEprus YIpyro
neopMUpPOBAaHHOM  TIpyXKWHBI.  [loTeHIManbpHas  2HEprus Tejda  BOJHM3HU
MMOBEPXHOCTH 3EMIJIU.

IToTeHmanbpHbIC u HEIIOTCHIIMAILHEIC CHJIBL. CBs3b paboThI
HEMIOTCHIUAIBHBIX CUJ C U3MEHCHHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEl.
3aKOH COXpAaHEHHUSI MEXaHUYECKOU YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckre yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCa.

PeakTuBHOE IBM)KEHUE.

[Tepexoa NOTEeHIIMATBHON YHEPTUN B KHHETUYECKYIO U OOpPATHO.

Vuenuueckuii sxcnepumenm, rabopamopule pabomol

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

Uccnenosanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW 3HEPrUut
TeJIa Ha IPUMEPE PACTIKEHUS PE3UHOBOTO XKI'yTa.

Pasznes 3. MonekyasipHas (pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMMOJCHCTBUSA 4YacTUIl BelIeCcTBAa. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIeCTBa HA OCHOBE 3THX Mojeliei. Macca u
pa3zmepsbl Mmosekyn. Kommuectso Benectsa. IloctossHHas ABoranpo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETHUYECKOW TEOpUM HACabHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEW KWHETMYECKOM SHEPrHM TEIUIOBOIO JBMKEHHs dacTtul rasza. lllkama
temneparyp KensBuna. I'azoBble 3akoHbBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYE€CTBOM
BemecTBa. ['paduueckoe mnpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
u3o0apa.

TexHruuecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUI.

OmnbiTel 10 1P HY3UN KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopaens onbita LTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aHMOJICHCTBUA.

Mogens, HIUTFCTpUpYOLIas MPUPOAY JABICHHUS Ia3a Ha CTEHKU COCya.

OneIThl, WUTIOCTPUPYIOIIME YpPaBHEHUE COCTOSHMS MJICAIBbHOTO Tasa,
U30IPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

Onpenenenne Maccel BO3QyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHaMuueckass cucrema. BHYTpeHHsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cioco0bl €€ n3meHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIs
DHEPrusi  OJAHOATOMHOIO  HWJEaJbHOrO0  rasa. Buasl  Temonepegavyu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeTIbHAs TEILNIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTsl Npu TeIionepeiaye.

[lonstne 06 anumabatHoM mporecce. I[lepBblii 3aKOH TEPMOAWHAMUKH.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3orpoieccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoGpaTuMocTh Mpo1eccoB B MPUPOJIE.

TertoBple  mamuHbl.  [IpuHOUNBL ~ JEWCTBHUSL  TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nerctBua TemmoBol mamwuHbl. [ukn KapHo u ero ko3 ¢uUIMEHT MOIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMBbI TEMI0IHEPTETUKHY.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAMUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPTUM Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJl NIEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOIEMOHCTPALIHS).

N3MeHeHne BHyTpeHHEH dHEpruu (TeMIepaTyphl) Tela pu Terionepeaaye.

OneIT TO annabaTHOMYy pACIIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHET'O CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

HN3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecammuwie cocmoanua eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXHOCTh BO31yxa. HaceimeHHbli map. YaenbHas TeEIUIOTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBrmenue wu
KpUCTayuA3aIus. Y aenbHas TerioTa miasienus. CyOonumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHudeckre YCTpOWCTBA U TMPAKTUUECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUTOPUMETP, TEXHOJOTUU TMOJYUYEHHS] COBPEMEHHBIX MaTepHaloB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CnocoObl U3MEepEeHUs BIaXKHOCTH.

HaGnronenue HarpeBanust v MiaBjieHUs KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTasIoB.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoaMHAMMKA
Tema 1. Inekmpocmamuka
DneKkTpu3anus Tel. OJEKTpUYeCKHil 3apsia. JBa BuAAa 3IEKTPUUYECKHUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKUA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOro 3apsja.
B3aumopeiictBue 3apsinoB. 3akoH Kyiona. TodeuyHbIi 3JIEKTPHUUECKU 3apsl.
Onektpuyeckoe nose. Hampspk€HHOCTh  sekTpuueckoro moisd. [IpuHoun



CYyNEPHO3ULIMM IJIEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anektpoctatmdyeckoro  mosis.  [lorenuman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHMKM W AMIIEKTPUKU B DJIEKTPOCTATUYECKOM  IIOJIE.
JnanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHyKEHHOr0 KOHAEHCATOopa.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIEKTPOCKOI,
3IIEKTPOMETP, IJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHUE 3JIEKTPONpHOOpoB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

B3aumopericTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEN.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IIJIACTUH, PACCTOSHUS MEXAY HUMU U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

N3Mepenune 3neKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11 yyacTka 1Enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, NApALIENBbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

Pabora oamektpumueckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTD
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYILAsl CHUJIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma 1151 TOJIHOM (3aMKHYTOM) 3JIeKTpryecKkoi nenu. KopoTkoe 3ambIKkaHue.

ONeKTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBoIHUKH. CoOcTBeHHas u IIpUMECHAs IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oaynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciiaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALUSA. DIIEKTPOIIN3.



DJIEKTpUYECKUl TOK B Trazax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETP, PEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OITYIIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUTOLIAJH MONEPEYHOr0 CEYCHUs U MaTepuraa.

CmentanHoe COEAMHEHNE POBOJHUKOB.

[Ipsmoe w3MepeHHe DSIEKTPOABWKYIIEW cwibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTB BO31yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenune cMEmaHHOro COEIUHEHUS PEZUCTOPOB.

N3MepeHne 3JIEKTPOABUKYILEN CHUIIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habutoienue snexrponusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
y4€TOM COZAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
Ouosoruu, XMMHUH, reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumoresa, (pusmueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, FIKCIIEPUMEHT, MOJIEIMPOBaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JWHEWHas (QyHKIUA,
napabona, runepbosia, ux rpa@uKd U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mMexaHndeckoe IBUKEHUE B KMBOW mpupoje, Aup@ysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEILIONEpPEayu, TEIIOBOE PABHOBECHE),
JIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeN, XKUAKOCTEH M



ra3oB, d3JIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAs] AHCCOLIMALNA,
rajabBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEeHHs B TEXHUKE, MOJIIUIHHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue), JABUTATENb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HAaHOMATEpPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuodopkI,
3JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. JjaeKTpoaMHAMMKA

Tema 3. Maznummnoe none. In1eKmpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOIENCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bekrop marHuTHOM uWHAYKOMH. [IpuHIMND cyneprno3uuun
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIWU. KapTuHa NWHWNA MarHUTHOM
WHIYKIHH TO0JISI TOCTOSHHBIX MArHUTOB.

MarauTHoe TmOJ€ TMPOBOJHMKA C TOKOM. KapTuHa JIMHUH WHIYKUUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA W 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTeaa. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIyb U HalIpaBlICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTHUILIbI
B OJHOPOJHOM MarHuTHOM Mojie. Pabora cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHIYKIWAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »snekTpuueckoe Tmosie. ONEKTPOJBHXKYIIAA CUla WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENbHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS  CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHndeckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHUThbl, JJIEKTPOMArHUTHI, DSJIEKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE INEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIuHUM UHAYKIMA MAarHUTHOTO TIOJISL.

BzaumogeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHa Ha HOHBI DJIEKTPOJIATA.

SIBiIeHME PNIEKTPOMArHUTHON UHIYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIUN.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabonul

N3ydeHne MarHuTHOIO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue neMCTBUS NOCTOSIHHOTO MArHATA HA PAMKY C TOKOM.

UccnenoBanue siBieHUs JIEKTPOMATHUTHON HHAYKIHH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
INapmonnueckue konebanus. Ilepuox, yactora, amrmuutyga u (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaTeMaTU4EeCKUM MasATHUK. Y PaBHECHHUE IapMOHUYECKHUX
konebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCIbHOM KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHUS MEXIy MEXaHHYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMH. Dopmyna TomcoHa. 3akOoH CcOXpaHEHUs
SHEPIUHU B UJI€AJbHOM KO0JIE0AaTEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarolmux KojeOaHUsX. BrIHyX/IeHHbIE MEXaHUUECKHE
kosnebanus. Peonanc. BeIHyKieHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMUS.

[lepemennblii TOK. CHHYCOMJAJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpPSKEHMUS.

Tpancpopmarop. [IpousBoacTBo, mepeaada U NOTPEOICHUE IIEKTPUUECKOM
SHEPruu. DKOJIOTUYECKUE PHUCKU IPU MPOU3BOJACTBE ANEKTpodHEpPrun. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (MPYXKUHHBIA WU
MaTeMaTU4eCKUI MasiTHUK).



Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Habmronenue pezoHanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHNS.

OcuuniorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUSI OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3oHanc mnpu mocnenoBaTENbHOM COEAWHEHUU PE3UCTOpPA, KaTyIIKH
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY NEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnegoBanue 3aBUCUMOCTH NEPUOJA MAJBIX KOJIEOAHUU Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl rpy3a.

UccnenoBanne nepeMEHHOr0 TOKa B LENM W3  IOCJIEI0BATENIbHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 6OJIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTb
pacrpocTpaHeHuss W JjuHa BoJIHBL [lomepeyHble YW MOPOJOJIBHBIE BOJHBI.
Nurepdepenuus u audpakums MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauusi BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MpeJoMIICeHUE, MOIspu3auus, AUPpaKus,
untepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxkana 3M€KTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnuOCBsI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuEMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpoCTPAHEHUE MONEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmromeecs Teno kak MICTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpesoMICHUS] MEXaHUYECKUX BOJIH.

Habnronenue untepdepennu u Audpakiiuu MEXaHUUEeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHUi.



UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)keHue,
npesioMyIeHUe, MoJspu3anus, qudpakiuus, UHTepdepeHus.

Tema 3. Onmuka

l'eomerpuueckas ontuka. I[IpsmMonnHENWHOE pPacHpOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OoTpaxkeHus: cBeta. [locTpoeHne n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTelNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. Lser.

CoOuparomie u pacceuBaromiue JauH3bl. ToHkas nuH3a. DokycHoe
paccTosiTHUE W ONTHYeCKas cuiia TOHKOW JuH3bL [locTpoeHue uzoOpaxeHuit B
coOMparolMX U paccerBalOIIUX JMH3aX. DopMysia TOHKOW JUH3BI. Y BeJIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl MpUMEHUMOCTHA T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpEpPEHIIMOHHON
KapTHUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaknus cBeta. [JudpakumonHas pemérka. YciaoBHe HaOMIOACHUA
[JIaBHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA ammapaT, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpsiMonuHEHOE pPacHpOCTpaHEHUE, OTPAKECHUE U IPEIOMIICHUE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB M300paK€HUI B TUH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue nntepdepeninm cperta.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBeTa.

[TomyyeHne criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuyenue cnexkTpa ¢ MOMONIBI0 TUMPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonivl



H3mepenune nokazaresns npeaoMIICHUs CTEKJIA.
HccnenoBanue cBONCTB H300payKeHUH B JTMH3aX.
Habnronenue aucnepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHUH OTHOCUTEILHOCTH
['pannnbl  TPUMEHUMOCTHM  KJacCcuyeckor  MexaHukd.  [locrymars
CIICIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBsi3b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
ITOKOSI.

Paznen 7. KanToBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®oronsl. ®opmyna [1nanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
¥ UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorodrpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DiHmTeitHa s poTodpdexra. «KpacHas rpanuiar
dboTorddexra.

Hasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboTomaTuuK, COJIHEUHAs OaTapesi, CBETOIUO.

Llemoncmpayuu

®otod(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

Hccnenosanue 3akoHOB BHeEMIHETo GoTodddexra.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu moriounieHue
(OTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHS SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YPOBHEM 3HEPruy aToMa BOJIOPO/IaA.

BonnoBelie cBoiicTBa yactuil. Bonnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty allu3M.

CHoHTaHHOE ¥ BBIHYXJICHHOE U3Ty4YCHUE.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenne JIUHBI BOJHBI Ja3epa.

Habnronenue mMHeMYaThIX CIEKTPOB U3JIyUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabonul

HaGnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIIHNE CIOKHOCTb CTPOEHMs sapa. OTKpeITHE
paanoaktuBHOCTH.  OmnbiThl  Pesepdopaa mo  ompeneneHuro  cocraBa
paauoakTuBHOTO u3inydyeHus. CBoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUs.
BinmsiHne pagnoakTUBHOCTH Ha KHUBBIE OPraHU3MBI.

OtkpblTUe  TpOTOHA U HeWrpoHa. HykinoHHas  Mogenbs  sjapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe yucio sjpa. M30Torsbl.

Anba-pacnan. DNeKTpOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. [‘amma-
U3ITy4deHHE. 3aKOH PaIMOAaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifjpe. SaepHble cuibl. JlegekT macchl sapa.

Anepusbie peakuuu. [lenenue u cuHTE3 A1IEP.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBHI
AJIEPHOUN SHEPTeTUKU. DKOJIOTHUECKHUE ACIEKTHI SIIEPHON SHEPTEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOJIIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

®dyHaaMeHTaJdbHble B3aUMOAEHCTBUA. EAMHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpoWCTBAa U MPAKTUYECKOE NIPUMEHEHME: TO3UMETP, KaMepa
Buinbcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CUéTunK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padonul

UccnenoBanue TpekoB yacTull (1o roToBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M aCTPOPU3NKH

DTarnbl pa3BUTHSL aCTpoHOMUU. [IpuknagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUH.

Bupa 3Bé3gHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JIBIDKCHHE.

CoiHeuHast cucreMa.

Connue. ConHewyHass akTMBHOCTh. Mcrtounwk sHeprum CojHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE3NBI TJIABHOM ITOCIICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW TMOCJEAOBATEILHOCTH. BHYTpeHHEe CTpoeHUe



3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKAEHUU U 3Boronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CoJsHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
rajnakTUK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06:ma. Paz0eranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyYEHHUE.

Macurabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie npo6iieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

Habntonenuss HEBOOPYKEHHBIM TJIa30M € HCIOJb30BAHUEM KOMIBIOTEPHBIX
OPUIIOKEHUH TSl OTIpEeAeNICHUS TOJ0KEHUsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s CEeBEpHOro MOJyIIapus U IpKUe 3BE3BI.

Habmronenus B teneckon Jlynsl, mianet, Mieunoro IyTu.

O0o01mamomiee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHOW M ATHYECKOM c(epax AEsITEeNTbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HayuyHOUH KapTHHE MHUPA, pOJib (U3HUUECKOU TEOPUHU
B (OpPMHpPOBAHUM TPEJICTABICHUNA O (U3MYECKON KapTUHE MHUpa, MECTO
¢u3nyecKoil KapTUHBI MHpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce oCylecTBIs€TCS C
y4ETOM COAEPKATENIBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMH MAaTE€MATHUKH,
OHMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsimusi, CBsI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUSA: SIBJIEHWE, HAay4HbId (akT, runoresa, (hU3MUECKas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJEITUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKLUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUI, NpPU3HAKK TOA00UsS TPEYrOJbHUKOB,
ompe/ereHne MIOMIaaN MIOCKUX GUryp u o0bEma Tel.

buonocusa: »>nekTpuyeckue SBICHHS B JKUBOW MpPUPOJE, KoJieOaTelbHbIC
JNBWKECHUS B )KMBOM IPUPOJIE, ONITUYECKUE ABJIEHUS B )KUBOW NMPUPOJE, NEUCTBUE
paavanuy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJIMYECKast CTPYKTypa TBEPABIX
T€ld, MEXaHU3Mbl O0Opa30BaHMUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHau3.



leoepaghusi:  MarHuTHBIC TIOMIOCA 3eMJIM, 3QJICKH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSCCHUI.

Texnonocusa: INHWHWUW DIIEKTPOIIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTaTENb, WHAYKLUHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA [NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHusi (0a30BBIM YypPOBEHb) JOJKHO OOECIEUUTHh JTIOCTUXKEHHE CIIETYIOIINUX
JMYHOCTHBIX, METAINPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nkay JT0TKHBI
OTpaxaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  yOEXICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONbITA U OMbITA JICITEILHOCTH B MPOIECCE peaiu3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JESITEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskaaHCKOr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBECYECKMX T'YMAaHUCTUYECKUX M
JTEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax Tpa)JaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUU B 00pa30BaTeILHON OpraHu3allny;

YMEHHE B3aMMOJICCTBOBATH C COIIMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPMOTUYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH poccuiickoi IPaKJIaHCKOM HUJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (DU3UKH M TCXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, S TUYECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATeIIbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasl 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyIiero Gu3nyecko HaykKe;



5) Tpy10BOI0 BOCIIUTAHMSA:

UHTEpPEC K pa3inyHbIM cpepaM Npo(hecCHOHATBHOM IESATENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (DU3UMKOM M TEXHUKOH, YMEHHE COBepLIaThb OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00JIaCTH
(U3MKHU Ha NPOTSKEHUU BCEW KU3HU;

6) 3K0J10rN4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBI, OCO3HAHHE TJ100aIbHOrO
XapakTepa 3KOJOTHUYECKUX MPooIeM;

IUTAHUPOBAHUE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH HKOJOTMYECKOM HAIpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HaHUH 10 (PU3HKE;

7) e HHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3yd4eHUs  (QU3MKM  OCYHIECTBJIATh  NPOEKTHYIO U HMCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeilcCTBUSA
Ba3oBble Jjoruyeckue AeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh 1EIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMEeTpPbl W KPUTEPUU HX
JIOCTHKECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W TPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh  KOPPEKTUBBI B  JICSTEIBHOCTh, OILICHUBaTh COOTBETCTBUE
pEe3yJbTATOB LENSIM, OLIEHUBATh PUCKU MOCIIEICTBUN AEATEIbHOCTH;
KOOPJAMHUPOBATh H  BBHIOJHATH pabOTy B YCIOBUAX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPU PEIICHUH >KU3HEHHBIX MPOOJIEM.
ba3oBble uccieaoBaTe/IbCKHeE AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU ITOHATUSIMH M METOJaMHU
(bU3UYECKON HAYKH;



BJa/IeTh HaBbIKaMHU y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHON AESITEIbHOCTU
B 00slacT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB MMO3HAHUS;

BJaJeTh BHUJAMU JIEATEIbHOCTH 110 IMOJIYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETaluyd, MNpeoOpa3oBaHUI0O M MPUMEHEHUIO B Pa3JIMYHBIX Y4YeOHBIX
CUTYaIMsIX, B TOM YHCJIE IIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajaadvy,
BBIIBUTaTh TUIOTE3Yy €€ pelIeHMs,, HaXOAUTb apryMEHTbl Ul J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3WPOBATh TOJYYEHHBIE B XOJ€ pEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3aJadylM B 00Opa30BaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O0O0JaCTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTb OPUTHHAIbHBIC MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, J0IMYyCKAIOIINe albTepHATUBHBIEC PEILICHUSI.

Pabora ¢ unpopmaumeii:

BJIa/IeTh HABBIKAMH TMOJIy4YeHUs WHPOpPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYILIECTBIATH MOWCK, aHaJH3,
CUCTEMATHU3alMI0 M HHTEpIpeTanuio WHOOPMALUK Pa3IUYHbIX BUAOB U (POpM
Ipe/ICTaBIICHNUS,

OILICHUBATbH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B PElIEHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3ajay ¢ coOnofeHueM TpeOOBaHUN HPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepexeHMsl, TMPABOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUS B pazIUYHbIX (opMarax ¢
y4€TOM Ha3HAYeHUs] UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONITUMAIIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalu3alliu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBHUS:
OCYIIECTBIIATH 00IIEeHNEe HA YpOKax (M3UKH U BO BHEYPOUHOM JIEATCITLHOCTH;
pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyalliidi W  CMST4aTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO H3JIAaraTb CBOKO TOYKY 3pPEHHUsI C MCIOJBb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh W HMCHOJIB30BAaTh MPEUMYILIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
padoTHI;

BbIOMpaTh TEMATHKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éTOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAWHUPOBATh JACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenenartb poid ¢ y4ETOM MHEHHMHM Y4YaCTHHKOB, OOCYXKJIaThb pe3yJbTaThl
COBMECTHOI paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
o0uii pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJEHW C IO3WLIHH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PAa3JIUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBISITh MO3HABATEIIbHYIO JIESITENIbHOCTh B 00JAacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKON Pa0O0ThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacuupsaTh paMKU y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULIMUA B 00JacTU
(U3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEeKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJCTh  HABBIKAMH  TIO3HABAaTEIbHOM  peduieKCMM Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIB30BaTh MPUEMBI pe(PIICKCUU TSI OLICHKU CUTYaIliH, BEIOOpa BEPHOTO
pelieHus;



yMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO NIPUHHUMATh pPEIICHUs IO UX
CHUKEHUIO;

NPUHAMATh MOTHUBBI W apTyMEHThl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeNIbHOCTH;

OPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI W apryMEHTBhl APYrUX MpH aHalu3e pe3yiabTaToB
JeSITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIMOKU.

B mpouecce noctuxkeHUs! JIMYHOCTHBIX PE3YyJbTATOB OCBOCHHS MPOTPaMMbI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydYarOUIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH WHTEIJICKT, IpenoararoIni
c(OpMHUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIOCOOHOCTh TOHUMATh CBOE 3MOLMOHATIbHOE
COCTOSIHME, BUJETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJb, yMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
SMOIIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKJIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOHX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh AMOIIMOHAIIBHOE COCTOsTHUE
APYTUX, YYUTBIBATh €ro NpPH OCYIIECTBICHHUH OOMICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOUTNXCS YMEHHIHA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTO (U3UKU B (POpMUPOBaAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATENBHOCTH JIFOJEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepHalibHasl TOUKa, MHEPIUaIbHas cUcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEIO,
UIECATbHBIN ra3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH U TBEPABIX TEN, TOUCUHBIN
ANEKTPUYECKUH 3aps]] NPU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA U



NIEKTPOJMHAMUKHN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  NIPSIMOJIMHEHHOE
IBW)KEHHE, CBOOOJHOE TMaJeHUE TeJl, ABW)KEHHE 110 OKPYXKHOCTH, HHEpLus,
B3auMoJielicTBue Tel, Tuddy3us, OpOYHOBCKOE JBHXEHUE, CTPOCHUE >KUAKOCTEH
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IPU HAIPEBAHUM (OXJIAKIEHUH ), TEIIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCALMs, IUIABJICHWE, KPUCTAUIM3auusl, KHUIICHHE,
BJIQXKHOCTH BO3/yXa, ITOBBIIICHHE JABJICHMS I'a3a [IPU €ro HArpEBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMA Tra3a B HM30IpOlieccax,
AIIEKTPHU3ALUS TN, B3aUMOAECICTBUE 3aPSI0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, UCIONIb3Yys (PU3UUECKHE BEINYUHBIL:
KOOpJMHATa, IyTh, IEPEMEIICHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl dHEeprusi, NOTCHIMAIbHAS SHEPrusi, MEXaHHYecKas
paboTa, MeXaHMYecKass MOIIHOCTh; IpPH OINMCAHWU MPaBUIbHO TPAKTOBATh
(uU3NYECKUN CMBICIT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M E€AUHMIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEJIUUHUHY C JAPYTUMHU
BEJUYMHAMMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SIBICHMUS,
UCTOJb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUE Tras3a, TemIepaTypa, CpeaHss
KMHETHYECKasl DHEPIUsl XaOTHYECKOr0 JBMKEHUS MOJIEKYJI, CpEeAHEKBaApaTUIHAas
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHsA 3HEprus, paboTa rasa,
KOO(POUIIUEHT TOJE3HOTO JIeHCTBUS TEIJIOBOTO JBHUTraTeNs; IpPHU OMNHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (U3MYECKUN CMBICH HCHOJb3YEMBIX BEJIUYMH, HX
0003HAUYEHU W EIUHULBL, HAXOAUTh (OPMYJIbI, CBA3BIBAIOILINE JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTHUMH BEIIMYMHAM;

ONKCHIBATh U3YUYECHHBIE FJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBL: AJIEKTPUUYECKHUI 3aps,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTD OIS, IOTEHINAJ, Pa3HOCTh IOTEHLNAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBAaTh (PU3UYECKHM CMBICI HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUCHMS W EIMHMIIBI; YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3MUECKYIO BETUUYHMHY C IPYTUMH BEJIMYMHAMU;

aHAJIN3UPOBaATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsr HeroTOHa,
3aKOH COXpPAHEHUsI MEXAHMYECKOW D3HEPruu, 3aKOH COXPAHEHUs HMIIYJIbCa,
OPUHIMUI CYNEPIO3ULIUHA CHJI, NPUHLUUI PABHOMNPABUS WHEPLHUAIBHBIX CHUCTEM
OTCuUéTa, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPUIO CTPOCHHMs BEIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPrUu TEIIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIepaTypoi, MEepBbId 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS
IIEKTPUYECKOr0 3apsia, 3akoH KylloHa, mpu 3TOM pasinyaTh CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI,
00J1aCTH) NPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPHUHLMIIBI JIEHCTBUS  MalllMH, NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iavyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIB30BAHUS B
TIOBCETHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSMBIX UM KOCBEHHBIX HM3MEPEHUH, IPHU 3TOM
(GopMmynupoBaTte mnpoOiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCHEPHUMEHTA,
coOUpaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pYIOBaHUS, MPOBOAMTH OIBIT U
(dbopMyIUpOBaTH BHIBOIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
STOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKUMH  BEJIWYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCHpOBaTh pPE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIMYUH B
BU/JI€ TAOJIUI U TpapUKOB, A€JaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

cobnoaaTh npaBuia 0€30MacHOTO TpyJa MNpU MPOBEACHUM UCCIETOBAHUI B
pamMKax y4yeOHOro »3KCIEepUMEHTa, Y4eOHO-HCCIEeOBAaTeIbCKOM U MPOEKTHOU
JESITEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pyoBaHu4,

pemate pacuéTHbIE 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIO,
UCTIOJb3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJlM3a YCJIOBUSA 3a/1a4u
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (PU3MUECKUE BEIUYHUHBI U (HOPMYIIHI,
HEeoOXonuMble NIl €€ PEelleHUs, TPOBOJUTh Pacy€Thl M OLEHUBATh PEATbHOCTh
MOJy4YEHHOT0 3HaUeHUs (PU3HUECKON BEIMYUHBL;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBYIO
LENOYKY PacCyk JCHUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U
dbuzuYecKue sIBICHUS;

UCTIONb30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NPEICTABICHUS y4eOHONW U HAYyYHO-NOMYJISIPHON MH(OpMAIUH, [TOJy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOJTy4aeMyt0 HH(POpMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
i obecriedyeHus: 6€30MacHOCTU MPHU OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsI COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOIHYECKOI0
IIOBEJICHUS B OKPYXaloLIeH cpene;



paboTatb B TpYyIIE C BBHINOJHEHUEM pPa3UYHBIX COIMAIBHBIX POJICH,
IUTAaHUPOBATh padOTy TPYINIbl, PAlUMOHAIBHO pacHpenessiTh OO0sI3aHHOCTU U
MJIAHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJl KQXJJ0TO U3 YYACTHUKOB I'PYIINbI B PEIICHUE paccMaTpUBAEMOU MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKol KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBl TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJCINECH:
TOYECUHBIN ANEKTPUUECKUH 3aps/l, JIyd CBETa, TOUCUHBII UCTOUYHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NIECKUX
3azay;

pacrno3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB IJIEKTPOJIMHAMHUKY W KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJIEKTPOMAarHUTHasT WHIYKIUsA, JEHCTBUE€ MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYILIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPAcCIpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W TONApU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJid, €CTECTBEHHAass W HCKYCCTBEHHas

PAANOAKTUBHOCTD,
OIIKMCBhIBATb M3YYCHHBLIC CBOMCTBaA BCIICCTBA (BJ'ICKTpI/ILIeCKI/Ie, MAardMTHBIC,
OIITHYCCKHUC, SJICKTPUICCKYIO MMpOBOANMOCTD Pa3JINYHBbIX cpez[) 141

ANIEKTPOMATHUTHBIE ABJIEHHS (IIPOLIECCHI), UCHOJIb3Yysl (PU3MUYECKHE BEIUYMHBIL:
DJIEKTPUYECKUHN 3apsl, CWJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIIKYIIAs cuia, paboTa TOKa,
MHAYKIUS MAarHUTHOTO Ioisi, cuwia Awmmepa, cwia JlopeHna, MHAYKTUBHOCTb
KATYIIKH, DHEPrusl JJIEKTPUYECKOTO M MArHUTHOrO IMOJEH, MEPUOJ M YacToTa
KonebaHuii B KojebaTeIbHOM KOHType, 3aps] W Cuila TOKa B IPOLECCe
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (HOKyCHOE pacCTOsIHUE U
ONTHUYECKAasl CHUJla JIMH3bl, NPU ONUCAHUM NPABWIBHO TPAKTOBATH (PU3NUYECKUI
CMBICII HCIONb3YEMBIX BEJIIMYMH, UX OO0O3HAUEHUS W E€IUHULBI, YKa3bIBaTh
GopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3MUECKYI0 BEIMYUMHY C JPYTUMH
BEJINYNHAMU;

OIUCBHIBATh M3YYECHHBIC KBAHTOBBLIC SBICHHUS M IPOLECCHI, HCIOIb3Ys
(¢u3ruecKre BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUsI U UMITYJIbC (POTOHA, IEPUOJI TIOJypaciaia, SHEPTHs CBsI3U
aTOMHBIX SIIEp, MNPU OINUCAHUU TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICIT
UCIIOIb3YEeMbIX BEJIUYUH, MX OO0O3HAYEHUS] U EIUHMUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIUE JaHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEJIUYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BEINYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBJICHHUS, UCIOJb3Ys (PU3NUYECKHE
3aKOHBI M NMPUHLMINBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBLHOIO U NapAJLIEIBbHOIO
COCIMHEHUs NPOBOJAHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUNHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHE OWHIITEHHaA st doTtodrddexra,
3aKOH COXPAHEHWs SHEPTUH, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHMS MAacCOBOIO 4ucia, rmocrynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmhaja, Ipyu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUlBl, 00JacTH)
PUMEHUMOCTH;

ONpEeIeIIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, cuJibl AmIiepa u cuibl Jlopenua;

CTPOUTh W OINKCHIBATH H300pa)KEHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKalioM,
TOHKOH JIMH30M;

BBITIOJIHATH JKCIEPUMEHTHI TI0 HCCICNOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath npobieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O000pYIOBaHUS, MPOBOAMTH OIBIT U
(GbopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPECHHS (PU3NYECKUX BEIUYHH, TIPH
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHWI: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUAE TaOIUI U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHUS;

coboaaTh npasuia 0€30MacHOTO TpyJa MNpH MPOBEACHUM UCCIETOBAHUI B
paMKax y4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U MPOEKTHOU
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONUCTB U JaOOPATOPHOTO
000py0BaHuU4,

pemate pacuéTHbIe 3aJaud C $BHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIOJIb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/lauu
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (OPMYIIbI,



HEOOXOAUMbIe JUIsl €€ pellleHus, MPOBOJUTH PACUEThl M OLIEHWBATh PEaTbHOCTh
MOJIYYEHHOT'0 3HAaYeHUS (PU3HUECKON BEIMYUHBI;

pelnaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTHBOPEUUBYIO
LENOYKY pPACCYKIEHUH C ONOpPOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TPECTABICHUS y4eOHOW M HAYYHO-MOMYJISIPHON HMH(OpPMAINH, MOJIYYSHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTy4yaeMyto HH(POpMaIIUIO;

OOBSCHATh MPUHUUIBI JEHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS UX O€30MacCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHHUS 30POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBE/ICHNUS B OKPY KAIOLIEH Cpeae;

paboTath B TIpYyIIE C BBIIOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pAaCHpenemsiTh OO0s3aHHOCTH U
IJIAHUPOBAThH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIIbl B PELIEHUE PacCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Konn4yecTBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne o/t P Kontpoabnbie | IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. PUBUKA U METO/bI HAYUYHOI'O IIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOT'O TTO3HAHUS 1 bubmorexa [TOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 1
Paszpen 2. MEXAHUKA
2.1 Kunematuka 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 Jlunavnia ? 2 https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 7 1 1 https://m.edsoo.ru/7H41bE72
Hroro no pazneny 22
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnorexka HOK
’ TEOPUHU https://m.edsoo.ru/7f41bf72
39 ArperatHble COCTOSIHUSI BEIIECTBA. 3 bubmuorexa [JOK
’ @da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
3.3 OCHOBBI TEPMOJIMHAMUKHU 12 1 bubmorexa LOK

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



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

Hroro no pazgeny 24
Pazpnen 4. QJIEKTPOJAUHAMUKA
but6mmoreka [{JOK

4.1 DIEKTpOCTATHKA 12 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIM 3neKTpUYecKuil TOK. ToKU B 5 bubnuotexa [JOK

’ pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41b£72

Hroro no pazgeny 17

PesepBHOE Bpems 4

OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

11 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne ni/m P KonTpoabubie | IlpakTHueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsbl
Pazpen 1. JIEKTPOJAUHAMUKA
11 MarnuTHOe nojue. 1eKTpOMarHuTHast 1 1 ) bubmuorexa [JOK
' WHIYKUUS https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
)1 MexaHu4eCcKHe U 3JIEKTPOMarHuTHbBIE 9 1 bubmuorexa [JOK
' KoJie0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKkue U 31eKTPOMarHUTHHIE 5 | bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bubnuoreka [JOK
2.3 O 10 3
TITHKa https://m.edsoo.ru/7f41¢97¢
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CTIEITUATBHOM TEOPUHT 4 | bubnmoreka [JOK
’ OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 OJeMeHTHI KBAHTOBOM OIITHUKH 6 bubmmorera [TOK
https://m.edsoo.ru/7f41c97¢



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

4.2 C 4
TPOCHHC aToMa https://m.edsoo.ru/7f41¢c97¢
bu6nmoreka [IOK
4, A
3 TOMHOE ARpO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DNeMeHTHl aCTPOHOMUU M aCTPOPHU3UKH 7 bubmmorexa LHOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazgeny 7
Pa3nen 6. OBOBILIAIOLUIEE IIOBTOPEHHUE

6.1 O6o0maroiee MOBTOPEHHE 4 ng;;i?f:g;gzi £41c97c
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

10 KUIIACC
KoanuecTBo yacos
Kout JJIeKTPOHHbIE
P Ipakr | Hara
Ne 0JIbHBI ].[I/I(l)pOBbIe
Tema ypoka HYecKH | HU3yue
n/n Bcero | e st o0pa3oBaTe/bHbIE
e
padot pecypcbl
padoThI
bl
®dusuka — Hayka o npupoze. Hayunsie meTosl bubmuotexa [JOK
1 IIO3HAHM OKpYyXkKarouero Mupa. Puzndeckue 1 3.09 https://m.edsoo.ru/ff0c32e
BEJIMYMHBI ,HAOIIO/ICHUS U OTIBITHI. 2
bubmuoreka [JOK
Mexanundeckoe aBuxeHue. OTHOCUTEIBHOCTD
2 1 6.09 https://m.edsoo.ru/ff0c33e
Mex.iBrxkeHus. I lepemenienne,cCKOpocTh,yCKOPEHHE. p
PaBHOMepHOE PSIMOIHHEWHOE IBH)KEHUE
. bubnuorexa [JOK
Ten.PaBHOYyCKOpEeHHOE MPSMOIUHEHHOE
3 1 10.09 https://m.edsoo.ru/ff0c350
JnBUKeHHe. MrHoBeHHast cCKopocTh.CliokeHue 2
CKOpPOCTEH. B
bu6mmoreka [JOK
Yckopenue. [[BrkeHue ¢ MoCTOSHHBIM
4 1 13.09 https://m.edsoo.ru/ff0c362
YCKOpPEHHEM. Y CKOPHUE CBOOOTHOTO TaACHHUS. 0
PaBHOMEpHOE ABMKEHNE TOUKH TIO bubnmoreka [JOK
5 OKpYKHOCTU.KpHBOJIMHENHOE IBM)KEHUE TOYKH 10 1 16.09 https://m.edsoo.ru/ff0c372
OKPY’KHOCTH. e
bu6mmoreka [IOK
JlaboparopHuas pabota Nel "M3ydeHue ABMKEHUS
6 patop p Y A 1 1 20.09 https://m.edsoo.ru/ff0c39¢c

TeJNa M0 OKPY>KHOCTH".

C



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
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bu6mmoreka [{OK

7 Pemenne 3amau no "Kunematuku'. 24.09 https://m.edsoo.ru/ff0c3ad
a
[IpuHumn otHOCUTENbHOCTH ["anumnes. bub6nuoreka [IOK
8 NuepunaneHbie cuctemsl orcyera. [lepBblii 3aK0H 27.09 https://m.edsoo.ru/ff0c3be
Herorona 8
bu6mmorexa [JOK
Macca Tena. Cuina. [IpuHIun cyneprno3uiuu Cull.
9 . . 1.10 https://m.edsoo.ru/ff0c3be
Bropoii 3akon HeloToHa 17151 MaTepHalibHOM TOUKU g
bu6mmorexa [JOK
10 Tpetuii 3akoH HeroTOHA 1711 MaTepUaIbHBIX TOUEK 4.10 https://m.edsoo.ru/ff0c3be
8
bu6nmnoreka [JOK
3akoH BceMHUPHOTO TsAToTeHHs. Cuia TSHKECTH.
11 8.10 https://m.edsoo.ru/ff0c3d0
[IepBas kocMHuueckasi CKOPOCTh 0
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena. 11.10 https://m.edsoo.ru/ff0c3el
8
13 JlaboparopHas padota Ne 2 "M3mepeHue xKecTKoCTH 15 10
MpY>KHUHBI" '
bu6mmoreka [{OK
14 ITonroroBka Kk KOHTPOJBHON paboTe 18.10 https://m.edsoo.ru/ff0c41a
6
bu6mmorexa [JOK
15 KonTponbnas pabota 3a 1 4eTBepTh 22.10 https://m.edsoo.ru/ff0c3{7
6
16 Pemenue 3anau. O600maromuil ypok 25.10
17 Cuna tpenus. Koadpduuuent tpenus. Cuna 11 bubnuorexa [JOK
COIPOTUBIICHUSA IIPU ABUKEHUU TEJA B XKUIKOCTU ' https://m.edsoo.ru/ff0c3f7



https://m.edsoo.ru/ff0c3ada
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WM Tra3c.

JIaGopartopnas pabota Ne 3 "H3zmepenue

18 8.11
Kod(puIreHTa CKOJIbXKeHUs"
Nmnynsc MaTepuanbHOW TOUKH, CUCTEMBI bubnnorexa [JOK
19 MaTepHAIBHBIX TOYEK. IMIysbC cuiibl. 3aKOH 12.11 https://m.edsoo.ru/ff0c43d
COXpaHEeHMs UMITyJbca. PeakTMBHOE IBUKEHUE 6
Pabora u moutHOCTH cuitbl. KuneTnueckas sHeprust bubmmorera [TOK
20 - ' P 15.11 https://m.edsoo.ru/ff0c450
MaTepuabHOW TOUKH. [loTeHInanpHas SHeprust 5
21 Pemenue 3agau Ha TeMy "3aKkoHbBI COXpaHEHUS" 19.11
[ToTenuumanpHas SHEPTUs YIIPYTro bubnunorexa [JOK
22 negopMupoBaHHON NPyKUHBIL. [loTeHIIMaNbHAS 22.11 https://m.edsoo.ru/ff0c461
SHEPrus Tella BOJIM3U MOBEPXHOCTH 3eMITH. a
bu6mmorexa [JOK
[loTenunanpHble U HEMOTEHIUAIBHbBIE CUIIBL. 3aKOH
23 . 26.11 https://m.edso0.ru/ff0c8f6
COXPaHEHHUS MEXaHUYECKOI SHEPTUu. .
24 JlaGopartophas pabota Ne 4 «M3yuenue 3akoHa 2911
COXpaHEHUS MEXaHUYECKOM IHEPrUm» '
" bu6mmoreka [JOK
Pemenue 3ama4 Ha Temy "Kunemaruka u
25 | 3.12 https://m.edsoo.ru/ff0c478
JTMHAMUKA c
bu6mmoreka [IOK
Konrtponsnas padora no teme «KunemaTuka.
26 6.12 https://m.edsoo.ru/ff0cdb7
JluHamuKa. 3aKOHbI COXPAHEHUS B MEXAHUKE 4
bu6mmoreka [IOK
27 AHanu3 KOHTPOJIBHOU paboThl. O000IIAMNN YPOK 12.12 https://m.edsoo.ru/ff0c8ag
a
)3 OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO- 13.12 bubnunoreka [JOK

KMHETUYECKON TEOpUHU. bpOYHOBCKOE IBUKEHHE.

https://m.edsoo.ru/ff0c4dc
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Huddysusa. Macca monekyn. Konnuectso

2
BeniectBa. [locrosHHas ABoraapo -
79 Cuia B3aumoaeiicTBust Mosiekyi. CTpoeHue 1712
ra3000pa3HbIX, )KUJKUX U TBEPIBIX TEI '
Wneanpbsbiii raz B MKT. OcHOBHOE ypaBHEHHE bubmorera [IOK
30 20.12 https://m.edsoo.ru/ff0c4fd
MKT
€
31 TennoBoe paBHOBecue. Temneparypa u eé 2412
n3mepenue. [llkana temneparyp Lenabcus '
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeiHen bubmuoreka [JOK
32 KUHETUYECKON SHEPTUU JBHKEHUS MOJIEKYII. 27.12 https://m.edsoo.ru/ff0c511
YpaBHenue Menzeneesa-Knaneipona e
bubnuorexa [JOK
33 3akoH JlanbToHa. 'a30BbIe 3aKOHBI 14.01 1
https://m.edsoo.ru/ff64d8
34 JlaboparopHas pabota Ne5 «OnbiTHAs TpOBEpKa 1701 bubnuorexa [JOK
3akoHa I ent-JIroccakay ' https://m.edsoo.ru/ff64d8
AOCONIOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh BO3TyXa. bubnmnorexa [JOK
35 Hacwpimennsiit nap. Kunenue. Ucnapenue 21.01 https://m.edsoo.ru/ff0c64d
SKUIKOCTH. 8
BrnaxnocTs Bo3ayxa u €€ usmepenue. Pemenne
36 o P 24.01
3a1a4y
37 Kpucrannmuueckue u amop¢HbIe Tena 28.01
. bu6mmoreka [JOK
BHyTpeHHSIs SHEPTHUs TEPMOMHAMUYECKOM
38 . 31.01 https://m.edsoo.ru/ff0c595
CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. 5
19 KonuyecTBo TemioTs u padota. BHyTpeHH s 4.0
SHEPTrUsi OJHOATOMHOTO UJEAILHOTO Ta3a '
40 VY nenpHas TEI0EMKOCTH BemiecTBa. KoanuecTBo 7.02 bubnuorexa [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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TEIUIOTHI IIPH Teruionepenaye. AauadaTHbIi
IpoLecc

https://m.edsoo.ru/ff0c5c3
6

Pemenne 3a/lav1 Ha pacdCT KOJIUICCTBA TCIIJIOTHI.

bub6morexa [JOK

41 . 11.02 https://m.edsoo.ru/ff0c5¢3
[TepBrlii 3aKOH TEPMOIMHAMHKH. 6
Heob6patumocTs nporieccoB B mpupoze. Bropoit bubmorexa LOK
42 ' 14.02 https://m.edsoo.ru/ff0c623
3aKOH TEPMOIUHAMUKHI 0
[Tpuniun gevicrBus u KII/I TerutoBoi MamvHsI. Bubmzorexa LIOK
43 18.02 https://m.edso00.ru/ff0c600
Hukn Kapuo u ero KITJJ .
44 DKOJIOTHYECKHUE TIPOOIEMBI TEIJIOIHEPTCTHKN 21.02
45 [ToaroroBka Kk KOHTPOJILHOU paboTe 25.02
bu6mmorexa [JOK
Kontponbras padota no teme «MoekymsipHas
46 28.02 https://m.edsoo.ru/ff0c6a5
¢uszuka. OCHOBBI TEPMOTUHAMUKI 0
. bubmuoreka [JOK
O6o06maromuii ypok «MosekyisapHas ¢hu3uka.
47 yp yIp b 4.03 https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOUHAMUKI 2
. bu6mmoreka [JOK
DNEeKTPUYECKUM 3apsil U SJIEMEHTAPHBIC YACTHUIIBI.
48 7.03 https://m.edsoo.ru/ff0c63b
3aKOoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa p
. bu6mmoreka [IOK
B3aumonerictBue 3apsnoB. 3akoH KyioHa.
49 . . 11.03 https://m.edsoo.ru/ff0c6¢ce
ToueuHbIil NEKTPUYECKUM 3apsij 4
Onexrpuueckoe nojie. Hanpspk€HHOCTD
bu6mmoreka [JOK
AJIEKTPUIECKOTO ToJist. [IpuHIUI cynepno3uium
50 14.03 https://m.edsoo.ru/ff0c6df

QJICKTPHUICCKUX noyieii. CHI0BBIE TUHUH
QJICKTPHUYICCKOI'O I10JIA

2
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Pemenne 3aa4 Ha HAXOXKIACHUC HAIIPSXKCHHOCTHU

51 18.03
AIEKTPUYECKOTO OIS
[IpoBOJHUKY U TUANEKTPUKH B bubnuoreka [IOK
52 3JIEKTPOCTATHYECKOM MoJie. Jlusnekrpuueckas 21.03 https://m.edsoo.ru/ff0c701
MIPOHUIIAEMOCTh 8
[ToTenuumanpHas SHEPTUs 3apsHKEHHOTO TeJla B
bu6mmorekxa [IOK
OJIHOPOJIHOM 3JIEKTpOocTaThyeckoM mosie. Pabora
53 1.04 https://m.edsoo.ru/ff0c610
CuJI 3NIeKTpocTaTudeckoro nous. [Torennuar. 0
PasnocThs norenuuanon -
CBsi3b MEX]1y HAPSHKEHHOCTHIO bubnnorexa [JOK
54 3JIEKTPOCTATUYECKOTO I10JI M Pa3HOCTHIO 8.04 https://m.edsoo.ru/ff0c65f
MOTEHITMaIa. DKBUIIOTCHIIMAIBHBIC IOBEPXHOCTH 0
bu6mmoreka [JOK
55 DnekTpoéMkocTh. Konaencarop 11.04 https://m.edsoo.ru/ff0c712
6
n bubmuoreka [JOK
DNEeKTPOEMKOCTD MJIOCKOTO KOHEHCATOPA.
56 15.04 https://m.edsoo.ru/ff0c72¢
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa 0
DNeKTpUUECKUN TOK, YCIOBHUS €ro CYIECTBOBAHMS.
57 IToctosiHubIM TOK. Cuna Toka. Hanpskxenue. 18.04
Conporusnenue. 3akon OMa Jj1s1 y4acTKa LEnu
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE bubnmoreka [JOK
58 COCIMHEHME MPOBOAHUKOB. JlabopaTopHas pabora 22.04 https://m.edsoo.ru/ff0c74f
«/3yvyeHne cCMEaHHOro0 COEIUHEHUSI PE3UCTOPOBY 0
bu6mmoreka [IOK
PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 3aKOH
59 25.04 https://m.edsoo.ru/ff0c783
[xoyns-Jlenna 2
60 3axon OMa Jy1st TOJTHOM (3aMKHYTOH) 26.04 bubnmoreka [JOK

3JIeKTpUYecKoM nenu. KopoTkoe 3amMmbIKaHue.

https://m.edsoo.ru/ff0c7ae
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JlabopaTtopnas pabora «M3mepenune 3/C

HCTOYHUKA TOKA U €r0 BHYTPEHHETO 0
COTIPOTUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTb TBEPIBIX METAJLIOB.
61 3aBUCUMOCTB CONPOTUBIICHUS METAJIIIOB OT 1 6.05
Temnepatypbl. CBEpXIPOBOAUMOCTh
[TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs bubnuoreka [IOK
62 npoBoAUMOCTh. CBOMCTBA p—n-Mepexo/ia. 1 13.05 https://m.edsoo.ru/ff0c84a
[TonynpoBoAHUKOBBIE TPUOOPHI e
63 OnexTpuueckuil Tok B Bakyyme. CBolicTBa | 16.05
AJIEKTPOHHBIX MTYYKOB
DIEKTPUYECKHUI TOK B pacTBOpax U pacruiaBax bubnuorexa [JOK
64 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIMALIMS. 1 20.05 https://m.edsoo.ru/ff0c82b
DNeKTpoIn3 a
. . bu6mmoreka [JOK
DNeKTpUYeCcKuil TOK B razax. CaMoCTOATENbHBIN 1
65 . 1 23.05 https://m.edsoo.ru/ff0c84a
HECaMOCTOATENbHBINA pa3psaa. MonHus. [1nazma .
bu6mmoreka [IOK
66 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY 1 27.05 https://m.edsoo.ru/ff0c88b
e
bu6mmoreka [JOK
67 Hrorosas koHTponbHas paboTa 1 30.05
p p https://m.edsoo.ru/ff64d8
68 O0600611eHre cucTeMaTu3alys 3HaHUH 3a Kypc 1
¢usuku 10 xmacca
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHBbIE
[
JI:;H Tema ypoka Beero KonTpoabubie | IlpakTuueckue IZ/I[:;'-?GHI/IH Egg)al;zizl:enbnme
padoThI padoThbI pecypenI

[TocTostHHBIE MATHUTHI U X

1 B3auMOJIcicTBHE. MarHUTHOE MOJIE. ) 5 09 bu6nuoreka [JOK
BekTop MarHuTHOM MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHON UHAYKITUU
MarauTHO€e 1oJie MPOBOIHHUKA C

) TokoM. OnbIT DpcTena. | 6.09 bubnmnoreka [JOK
BzaumopeiicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas padota Nel «M3ydyeHue | 1 12.09 bubmuoreka [IOK
MAarHUTHOTO TOJIA KaTYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JleicTBME MarHuTHOTO TOJISI Ha 1 13.09 bubmuorexa [JOK
IIPOBOAHMK C TokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9ac0
JleficTBMe MarHuTHOTO TOJISI Ha

5 JABIDKYIIYIOCS 3apSKEHHYIO YaCTHULLY. 1 16.09 bubanorexa [JOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekrpomarauTHas uHAyKuus. [Totok

6 BEKTOpa MarHuTHOM unaykuu. I1C 1 50.09
WHIYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMN
naaykuuu dapanes

. JlaboparopHas paboTa 1 | 26.09 bubmuoreka [JOK

Ne2«UccnenoBaHue SIBIEHUSA

https://m.edsoo.ru/ff0cal 50
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SHCKTpOMaFHPITHOfI HUHAYKIOUN»

NupykTuBHOCTSB. SBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUU.

bu6nuoreka [JOK

3JIEKTPUYECKON SJHEPTUU

8 27.09
DHeprusi MarHuTHOTO TOJIS KaTYIIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE T0JIE
9 O6o6maromuii ypok « MarHuTHoe 3.10 bubnmnoreka [JOK
noJie. DJIEKTPOMarHuTHasl UHIYKIUS . https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo teme
bu6nmoreka [JOK
10 «MarsuTtHoOe 1nozJe. 4.10
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHast UHIYKIUS
CB0oOOIHBIE MEXaHUYECKHE
konebanus. ['apMoHndeckue
11 KojebOaHus. YpaBHEHUE 10.10 bubmorexa LOK
7P . ' https://m.edsoo.ru/ff0caf06
rapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpamienue s3uepruu
JlaGopatopHas pabota Ne
3«OnpeneneHne yCKOpeHus
12 PeA Yerop 11.10
CBOOOTHOTO Ta/ICHUSI TIPH TOMOIIN
MasITHUKa»
®opmyna ToMmcoHna. 3akoH
13 COXPaHEHUs DHEPTUHU B UE€ATIHHOM 17.10 Bubmiorexa LIOK
P p ' https://m.edsoo.ru/ff0cb9c4
K0J1e0aTeIbHOM KOHTYpE
[Tepemennsiit Tok. Kongencarop.
14 Pe3onanc. BeinykxneHHbIC 18.10 Bubmiotexa LIOK
' y ’ https://m.edsoo.ru/ff0cbd34
ANEKTPOMArHUTHBIC KOJeOaHus
Tpanrcdopmarop. [IpousBoscTso,
15 nepeaaya 1 norpedieHue 24.10
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Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHE JIEKTPUYECKOTO 3BOHKA,

bu6mmorexa [IOK

16 reseparopa nepeMeHHOTo TOKa, JTUHUI 2>10 https://m.edsoo.ru/ff0cc324
3JeKTpornepenay
MexaHn4YecKnue BOJTHBI, YCIOBHS

17 pacrtpoctpanenus. [lepuoa. CkopocTtsb 11.11 bubmuorexa [JOK
pPACIIPOCTPAHEHUS U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U TPOOJIbHBIE BOTHBI

13 3ByK. CKOpOCTBh 3ByKa. [ pOMKOCTB 12.11 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

19 WnTepdepentms. Audpakius. 18.11
[Tonspu3zanus MeXxaHUYECKUX BOJIH.
DNEeKTpOMarHUTHbIE BOJIHBI, UX Bu6miorexa IOK

20 CBOMCTBA U cKopocTs. [Ikana 19.11 https.//m.cdsoo.ru/ffOccfed
3JIEKTPOMArHUTHBIX BOJIH
[IpuHuuMnB paguocBa3u U

21 TeneBuacHusA. Pa3Butue cpeacTs 25.11
cBsA3u. Paguonokanys

22 O6006maromuii ypox 26.11

” KonTponbnas padora «Konebanus u 512 bubnnorexa [JOK
BOJIHEID» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHENHOE pacpoOCTpaHEHUE

24 CBETa B OJJTHOPOJIHOM cpeje. 3.1 bub6mmoreka [IOK
Todeunslii ICTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI

25 oTpaxkeHus ceera. [loctpoeHue 8.12 bubmorexa HOK

M300paXe€HU B IMJIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0
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[Ipenomnenne ceera. [lonHoe
BHYTpEHHee oTpakeHue. [Ipenenpubii

bu6mmorexa [IOK

26 10.12
YT'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpaKE€HUs
7 JlabopaTtopHas pabota «3mepenne 16.12 bubnuorexa [JOK
oKa3aTelis MPETOMIIEHUS CTEKIIay ’ https://m.edsoo.ru/ff0cd67a
JIunzsl. [Toctpoenue n3o0paxeHuit B
. bubmuoreka [JOK
28 nuH3e. opMyia TOHKOM JTUH3BL. 23.12
https://m.edsoo.ru/ff0cddle
VYBennueHue JTMH3bI
JlaboparopHas paboTa
«HccnenoBannue cBONCTB
29 soBan 24.12
n300pakeHu# B TMH3ax». Pemenne
3a1a4y
Hucnepcus cBeta. ClI0XKHBIN COCTaB
6emnoro ceerta. Lger. JlaboparopHas
30 1 PaToP 24.12
pabora «Habnronenue aucnepcun
CBETa»
31 Wntepdepennus cera. Audpakius 13.01 bu6muoreka [IOK
cBeta. JludpakunonHas peneéTka ' https://m.edsoo.ru/ff0ced22
32 ITonepe4HOCTh CBETOBBIX BOJIH. 14.01 bubnuoreka [IOK
IMonspusanus cBeTa ’ https://m.edsoo.ru/ff0cf02e
['panuIpl MPUMEHUMOCTH
1 KJ1laccuueckor MexaHuku. [locTynarel 20.01 bubanorexa [JOK
CIIELIMAIbHON TEOPUH ’ https://m.edsoo.ru/ff0cf862
OTHOCUTEITbHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmorexa [IOK
34 3aMeUIeHHe BpEMEHU U COKPAILIEHUE 21.01

JJIAHBI

https://m.edsoo.ru/ff0cfa42
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DHeprus U UMIYJIbC PEISITUBUCTCKOM

bu6mmorexa [IOK

35 yacTuilbl. CBSI3b MacChl C SHEPTUEN U 27.01
H p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusi MOKOsI
B 3nmy4yenuid. Mcto CBETA.
36 Wbl U3IydeHui. MIcTOuHUKY CBET 58,01
CrnexTpsl
37 [Ixana 31€KTPOMarHUTHBIX 3.02 bub6nuoreka [IOK
V3JIYYECHHI . https://m.edsoo.ru/ff0cbb86
OTKpBITHE U UCCIIEIOBAHUE Eu6 10K
noIMoTEKA
38 oto3(dekra. OnbiTel A. I'. 4.02
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonHbl pororddexra. YpaBHeHHE
39 OnHiTeita 11 porosaddexra 10.02 bubmorexa [TOK
a ’ ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
40 ®otonbl. opmyna [1nanka. DHeprus 11.07 bubmuoreka [JOK
U UMITYJIbC OTOHA ' https://m.edsoo.ru/ff0cfel6
BoanoBeie cBolcTBa YacTull. BOJHBI
A1 ne bpoiura. Kopryckynspao- 17.02 bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U ' https://m.edsoo.ru/ff0d0cal
BBIHYKJICHHOE U3ITy4YEeHHE
Hasnenue ceera. Onbite [1. H. Bu6 1OK
noIMOTEKA
42 JlebeneBa. XuMHUYECKOE IEHCTBUE 18.02
a a https://m.edsoo.ru/ff0d04a6
CBeTa
13 Pemenue 3agad mo reme « 3J€MEHTBI 24.02 bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y . https://m.edsoo.ru/ff0d0302
44 KonrtponsHas padora «KBanroBas 95 02 bubnmoreka [IOK
¢buzuka» ' https://m.edsoo.ru/ff0cf6£0
T N
45 €XHUYECKHUE YCTPOICTBA U 3.03

NPaKTUICCKOC IMPUMCHCHUC!
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(dhoTosmeMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]

Monens atroma Tomcona. OnBITEI

bubnuoreka [JOK
46 Pesepdopra o paccesauro o-4acTwil. 4.03
pgopa P H https://m.edsoo.ru/ff0d091a
[lnanetapHast MoJenb aToMa

47 [Toctynater bopa 10.03 bubmorexa [TOK

https://m.edsoo.ru/ff0dOafa

48 Jlazepsr. 11.03 bu6mmoreka [JOK

https://m.edsoo.ru/ff0dOafa

49 3akperuieHue paszaena "AToMHas 17.03 bubmuorexa [JOK
¢pusuxa" ‘ https://m.edsoo.ru/ff0cb820

50 CtpoeHue aTOMHOTO siipa. DHEPrus 18.03 bubnmnoreka [JOK
CBSI3M aTOMHBIX SIIEP. ’ https://m.edsoo.ru/ff0d0fd2
CgoiicTBa anbda-, 6era-, ramma-

3ny4deHus. B e

51 U3ydeHus. Biusiau 24,03
PaIuOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

57 N3otonsl. Anbga-pacna. 104 bu6nuoreka [JOK
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa- . https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-usiydyeHue
DHeprusi CBSI3U HYKJIOHOB B siJIpe.

53 Snepubie peakuuu. SnepHblit 7.04 Bubmzorexa LIOK

' p ' https://m.edsoo.ru/ff0d1356
peakTop.
OnemeHTapHble YacTULIbl. OTKpBITHE
54 MO3UTpOHA. MeTo/1bI HAOTIOACHHMSI U 8.04 Bubmiorexa LIOK
' ’ https://m.edsoo.ru/ff0d0e38
pPErucTpaly JIEMEHTAPHBIX YaCTHII.
55 Buaumoe nBrkeHne HEOECHBIX TElL. 14.04
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3axonbl Keruepa

56

Connue. ConHeuHass aKTHUBHOCTD.
Ncrounuk sHeprun ConHua u 3BE371

15.04

57

3BE31IbI, NX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3/IbI TI1aBHOU
MOCJIEI0BATEIbHOCTH. BHYTpeHHEE
cTpoenue 3B&311. COBpeMEHHbIE
MPEACTABICHUS O MMPOUCXOKIACHUU U
sporonuy CoJIHIa U 3BE3

21.04

58

Muineunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue u nemxenne ConHua B
lNamakTuke. ['anaktukn. Y€pHbIie NBIPBI
B S7]pax rajgakTHK

22.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
Meraranaktuka

28.04

60

Hepemennsie mpoOieMbl aCTPOHOMUU

29.04

61

[ToaroroBka Kk KOHTPOIBHOU paboTe

5.05

62

Kontponbras pabota «1eMEeHTHI
ACTPOHOMHU U aCTPOPUIUKNY

6.05

63

O6o6mmaromuii ypok. Pois u Mecto
(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOU HAYYHOUN KapTUHE MUpPA

12.05

64

O6o6maromuit ypok. Posb
¢uznveckoit Teopuu B HopMHupoOBaHUH
MIpeICTaBICHUM 0 pU3NYECKOM
KapThHE MUpa

13.05




O6o0matomuii ypok. Mecto
(bu3mIecKoit KapTUHBI MUPaA B 00IIEM

65 1 19.05
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJICTABICHUN O MPUPOJIE

66 PesepBHBIil ypok. MarauTHOE 110J1€. | 20.05
DIEeKTpOMarHuTHasi MHIYKIUs
PesepBubiit ypok. Ontuka. OCHOBBI

67 CrelUaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pezepusbiii ypok. KBanToBas (usuka.

68 SHGI\E)GHTBI};pC OHOMHH U * 1 bubmorexa HOK

R https://m.edsoo.ru/ff0d1784
acTpopu3uku
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VISl YYHEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., byxoBues b.b., Corckuit H.H. noa
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61miecTBo «3narenbcTBo
«ITpocsemienue»

» dusuka, 11 kimace/ Msxkumes I'.J1., byxosues b.b., Hapyrua B.M. niox
penakmueii [TapdpentreBoit H.A., AkuronepHoe o6mmecTBo «I3marenbcTBo

«IIpocsemenue»

METOJUYECKHUE MATEPUAJIBI JIJIS1 YYUTEJIA
I'.4. Msikuiies, b. b. byxosues, H.H. Corckuit @u3uka 10 k1. @usuka 10 knacc.

ba3oBsiit u yriyOnennsiii ypoBeHb. Y4ueOuuk. Mocksa. [Ipocsemenune, 2020

I'.4. Msikues, b.b. byxoBues, B.M. HUapyrun ®@u3uka 11 knacc. ba3oBelii u

yrayOneHHbIi ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. COopHUK 335124 o pusuke. Mocksa, poda, 2005 - 2019 r.

CoOopuuk 3ama4 o ¢pusuke 111 9 — 11 xkmaccor. Cocrasutens [ H. Cremnanosa.

M.: «IIpocsemenne», 1996 r.



FO.A. Caypos. ®usuka. [Toypounsie pazpadborku. 10 knacc. [locobue nms

obmeoOpa3oBaTenbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

10.A. Caypos. ®usuka. [Toypounsie pazpadotku. 11 knacc. [Tocobue st
o011eo0pazoBaTeNnbHbIX Opranu3aiuii. ba3oBblil U yriyOiaeHHbIH YPOBEHbD.

Mockaa. [Ipocsemienune. 2017 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

VYpoku ¢usnku ¢ ucnonb3oBanueM Murteprera. http://www.phizinter.chat.ru/

®dusuka.ru. http://www.fizika.ru/

®du3nka: KOJUIeKIUs onbITOB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJJICKIUA OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karanor cceutok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys

becnatHbie o0y4aroniye nporpaMMsel o (pusuke

http://www .history.ru/freeph.htm



JIaGopaTopHbie paboThl 0 Pu3nke. BuptyanbHbie 1abopaTopHbIe paOOTHI.

http://phdep.ifmo.ru

AHnmanus GU3NIEeCKUX MPOoIeccoB 00bsicHeHUsAMH. http://physics.nad.ru

dusnueckas sHIUKIoONe U http://www.elmagn.chalmers.se/%7eigor
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