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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHUM M TpeOOBaHUI K pe3yJbTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepaibHOM pabdodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusx Poccniickon denepanum, peaANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIILHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEAU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3YyJbTaThl OCBOEHUSI Kypca (PM3HMKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMS Kypca (pu3nuku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1no rogaM o0ydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenNelsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe SHEepPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU W JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUH UMHU YU4E€OHBIX UCCIICIOBaHUMN.

B ocHOBy kypca (usuku 1js ypOBHS CpEeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpoOIeMamMu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmoaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHusl SBISIOTCS (hu3mveckue Teopuu (hopMHUpOBaHUE MPEIACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcCs.
Jnst  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOPAaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS y4YaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJAd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »>TOM oOecreunBaercs OBJIAJACHHE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUS, HUCCIICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YIENAETCS PEUICHUI0 PACUETHBIX M KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJig pacy€THBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3aJaud C SIBHO
3aJIaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYCHHBIC 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-
TEXHUYECKOMY OOECedYeHHI0 y4yeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHIX
IpPEeIMETHOr0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX HHTETPHUPOBAHHOIO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3MKM HOMKHO OBITH
HE00XoaUMOe J1labopaTopHOE OO0OpYIOBAaHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpalluoHHOE  00Opy/I0BaHWE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0OpyIOBaHHE MJII YYCHUYECKHX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIA.

OCHOBHBIMHU TEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBanue wuHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAYYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyaIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPHU3HUKH;

e (dopMmupoBaHWE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS PA3BUTHUS JIPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne STUX Iele 00ecreunBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIONIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U IMPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIyYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHsS YMEHMI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HElEl0), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIIO).

[Ipensaraemplii B mporpamMmme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€JIaeT BBIOOP
poBeNeHUsT J1a0OpaTOpPHBIX pPabOT M OMBITOB C YYETOM HWHIWBHUYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka O mnpupone. Hayunbie mMeTonbl NMO3HAHUSA OKPYKAOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAYyYHOW KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuneitnoe  aBmkeHue. [IBukeHHE  MaTepualbHOM TOYKH 1O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u wactora obparnienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIETTHBIC U PEMEHHBIC MEepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXE U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJ YrioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue nBUKEHUS Tela, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmumnesd. IlepBeit  3akoH  HeroToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsxkectn. llepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WUIIU Ta3e.

[TocTynarenbHOE M BpallaTeIbHOE JIBH>KEHHE a0COIIOTHO TBEPOTO TeNa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHne uHepuUu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOopMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiuu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepualbHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C W3MEHEHUEM MEXAaHWYECKONM JHEPIUM CHUCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHUEM MEXaHWYECKOW AHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. Mogeky/sipHast Gu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TE U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkama temnepartyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHH4eckrue YCTPOWCTBA M TMPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneiThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYISPHOTO
B3aUMO/ICHCTBUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCUMOCTH MEXAY MApAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temuonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH MpH TEIIONEpEaAYeE.

[lonatue 00 aamabaTtHOM mporiecce. IlepBbIil 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K u3ompoleccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi »HEPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMoIe3HOro
JENUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW »HEpPrHM Teja MPU COBEPILICHHH PaOOTHI: BBUIET
npoOku u3 OyTBUTKM TIOJI NEUCTBHEM CXXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphbl) Tela Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllieHHBIM mnap. YaenbHas TEmiIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammnueckue nu amopdusie Tena. AHA30TPONHS CBOWMCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUe TerI0Boro OagaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBICHUS KPUCTAJUIMYECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznea 4. JinekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa 3JIEKTPUUYECKHUX
3apsinoB. [IpOBOJMHUKH, TUANEKTPUKU W TOJYNPOBOIHUKH. 3aKOH COXPAHCHHS
AIIEKTPUYECKOrO 3apsija.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTpUYECKUIT 3apsi.
OnekTpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmonenicTBrue HadIEKTPU3OBAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IIJJACTHH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora osnektpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIXKYLIash CUila W BHYTPEHHEE CONPOTUBIECHUE WCTOYHHKA TOKa.
3axoH Oma i1 OHOM (3aMKHYTOM) 3yieKTpu4uecKkoi nenu. KopoTkoe 3aMmbIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOoBOIHUKMY. CobcTBeHHas U MpUMECHAas IPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOIUTHYECKas: AUCCOIUALIUS. DIEKTPOIIH3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN IUO]], TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMenaHHOe COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe wu3MepeHue dIEKTpoABMKYIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U IpOBOJIMMOCTh BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce oCylecTBIsETCSA C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoN0THY, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIHS,
napabona, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BENIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIH30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIY4YEHUs] COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, 3JIEKTPOHArPEBATEbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

IlocTtostHHBIE  MarHUTHL.  B3amMmonelcTBUe  NMOCTOSHHBIX ~ MarHuTOB.
MarautHoe 1moje. Bexktop MarHMTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMKM MarHuTHOM MHAYKUMHU. KapThuHa JUHUI MarHUTHOU
WHIYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre MPOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOM
WHAYKIAK. OJIEKTPOABIKYIAs CWiIa HWHAYKIHUH. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJAHUKE, IBMKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JlenictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBUKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUSA 3JICKTPOMAarHUTHOW UHIYKIIHH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3J1eKmMmpOMAZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHBIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouMx KojeOaHUsX. BrIHYX/I€eHHbIE MEXaHHUUYECKHE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepegadya u MOTPeOICHUE DIECKTPUIECKON
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU IJIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTeNbHOM cHUCTeMbl (NMPYXUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeToMIIeHUE, noJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTpPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Painonokanusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeNIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTIBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGmronenune oTpakeHus M MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, qudpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacCHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
IJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIOTHBINA IMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

CobOuparonie W pacceuBaroniue JuH3bl. ToHKasg JsuH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUMS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuuonHas pemérka. YciaoBue HaONIOAECHUA
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuuecKkue YCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodoOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKkomna, TeJIeCKona.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue CcrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ MOMONIbIO AUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel TPUMEHMMOCTH — Kiaccuyeckod — mexaHuku.  [loctynaTs
CIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITECHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpAILCHHUE
JUIMHBIL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUS
ITOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HepruM (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinHmreitHa 1y gorodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u mormonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIIEKTp ypOBHEU SHEPTUU aTOMA BOAOPOIA.

BosHoBBIE cBOMcTBaA yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paauoakTuBHOrOo wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHHUS.
BinsiHue paaAnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PAaIMOAKTHUBHOIO pacaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AI€EP.

SAnepuwiii peaktop. Tepmosinepusiii cunte3. IIpoGiaeMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHIaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYECKOi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M NMPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Otanel pazBuTHA acTpoHoMuu. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3mHoro nHeba. Co3Be3gusi, spKkue 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBIDKCHUE.

ConHeuHas cucrtema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounumk sHeprun CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE31bl IJIaBHOM NOCIEIOBAaTEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKACHUU U 3BOItonMM CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajiakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3IIyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeIeNICHUs MOJI0XKEHUsI HEOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsa CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uzuku 0a30Boro ypoBHsA B 11 kimacce ocymecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcaMH MaTE€MAaTHKH,
OMoN0TNY, XUMHUH, Teorpadvu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnores3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI U HMX MPOEKUMUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHUe IOIAIU TIOCKUX GUryp u oobémMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpoJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM IPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTPaIbHBIM
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMJIICTPSCCHUIA.

Texunonocus: NWHUM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHOHHAs II€Yb, pajap, PaguONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOTKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONmUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOLIECCE PEaTn3allii OCHOBHBIX HAIPaBICHUU
BOCHIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIHUOHHBIX  OOIICUETOBEYECKUX T'yMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHE B3aMO/ICHCTBOBATH C COIIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOMN AEATETLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UICHTUYHOCTH,
NaTpuoOTU3Ma;

IIECHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U IIECHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoil HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AESATEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYEeCKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OMbITa JIEITeIbHOCTH SKOJOTWYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3WKA ~ OCYIIECTBIATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NEeATEeTLHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe AeiiCTBUS
ba3oBble JJornyecKkue 1eMCTBUSA:
CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisTh IMEIu ACATCIBHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHUS,
BBISBJISITh  3aKOHOMEPHOCTM M NPOTUBOpPEUYMST B  pacCMaTpUBaEMbIX
(bU3NYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHUaIbHbIX U HEMATEpUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTHUBHOE MBIILICHHUE PHU PEIISHUH )KU3HESHHBIX ITPOOJIEM.
ba3oBble ncciienoBarTebCKue AeiCTBUS:
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU TOHSATUSIMU M METOJaMHU
bu3nYecKoil HayKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiady (U3MYECKOro COJIepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHH, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3UKE B MPAKTUYECKYIO O0O0JIacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE OAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U HHTEPIpPETAlni0 MHPOPMAlMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJOTMI B PELIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1ad ¢ CcoOMIoJiecHueM TpeOOBaHUN HSPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpEekKEeHMs, TMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpPX AHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHMs] HTHPOPMAIUH U LEIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:
OCYIICCTBJISATh OOIICHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOMU
NEATEIbHOCTH;



pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpeienarh pojau ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO y4YaCTHHKA KOMAaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISITh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B O0JaCTH
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJa/JeTh HABBIKAMU  [O3HABAaTEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;



UCTIONIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CHUTYAIlMH, BHIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO IPHHUMATH PEIICHUS IO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaToOB
JIeSITCIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mporecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJUICKT, TIPEATOIar AFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMsI, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBLHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aNalnTHPOBATHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U TPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMM, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOHMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIOMIEH CIOCOOHOCTh MMOHUMATh YMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mnpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MO/IEICH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUHETUYECKOW TEOPHUHM CTPOCHUS BEUIECTBA U
AJICKTPOJUHAMMUKHU:  PABHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoieicTBre Ten, (g dy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00hEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJIICHUE, KPUCTAIUIM3AMs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Tra3a B  H30mponeccax,
ANEKTPU3ALMSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBMHKEHHE, HUCIOJb3Yysl (U3WYECKHE BEIIUYMHBI:
KOOpJWHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Teja, CHuJa,
HMMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUsA, MEXaHUYECKas
paboTa, MeXaHWUYECKass MOIIMHOCTh;, MpPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTHMU
BEJINYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMOJNB3yd (U3WUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsi SHEPTUSl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIPATHUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICT HCHOJIB3YEMBIX BEIWYMH, HX
0003Ha4YeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

OTIMCBIBATh U3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BENIECTBA U AJICKTPUYECKHUE
ABJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUYECKUE BEIUUYUHBI: JICKTPUUECKUN 3apsij,
DJIEKTPUYECKOE T10JI€, HANPSKEHHOCTD IOJISI, TIOTEHLHUAJ, PA3HOCTh IMOTEHIMAJIOB;
NP OINMCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOIb3YEeMbIX
BEJIMYMH, UX OO0O3HAYCHMS W EIWHUIIBI, YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MIPUHUMUIBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUYECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIIOBOTO JBUKEHUS MOJIEKYJH C
aOCOJIFOTHOUM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO



(bOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIMIBI JCHCTBUSA MAalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, NpPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyHOBaHUS, MPOBOAUTH OMBIT U
(bOopMyIMpPOBATh BHIBOIHI,

OCYUIIECTBJISATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCHUMOCTH  MEXIy  (PHU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYUH B
BUJIE TaOnuIl U rpauKOB, AeJaTh BBIBOBI IO Pe3yJIbTaTaM MCCIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MpU MPOBEACHUM UCCIETOBAHUM B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCJIOBUS 3aa9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYECKHe ABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOTyIaeMyto HH(POPMAIIUIO;

OPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE NPOLECCOB OKPYXKAIOLIErO0 MHpa, B Ppa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUSA B OKPYIKAIOILEH Cpee;

paboTaTh B TIpyHIE C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEEisITh OOS3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PAa3BUTHUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJAEH, LEJOCTHOCTh U €IUHCTBO
(u3NYECKOI KapTUHBI MUPA;

YUUTBIBATh TPAHULBl TPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN IJEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHUK CBETA, SiACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO s/ipa MpH pPELIeHUN (HU3NUECKUX
3aj1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aAUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKOUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TOJApU3alMs CBETa, JHCIEepCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W MCKYCCTBEHHAas
PaaOaKTUBHOCTH;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (BIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3Ysd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYILAs cuila, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHmna, MHIyKTHBHOCTH
KATYILIKH, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuil B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuh, (HOKyCHOE pacCTOSHHE U
ONTHUYECKAs CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3MYECKUIM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EAUHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIOJIb3YS
dbu3nyeckre BEJTUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
JacToTa CBETA, SHEPTUs U UMMYJIbC (JOTOHA, MEPHO]T TIOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (hOPMYIIHI,
CBSI3bIBAIONIME JIAHHYI (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUECKON BETUUMHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YS (PU3MUCCKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U NapaJIEIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJMHEHNHOTO paclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIIOMJICHUS CBETa, YpaBHeHHE OiHIITeHHa s doTodrddekTa,
3aKOH COXpPAHEHUs SHEPryH, 3aKOH COXPaHEHUsSI MMITYJIbCA, 3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsS MAacCOBOr0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKO€ BBIPAKEHHE M YCIOBHSA (TpaHUIBI, 0O0JIACTH)
MIPUMEHUMOCTH;

OMPENIENIATh HAIIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300paKCHHE, CO37aBaeMOEC IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HKCIEPUMEHTHI IO MCCIECAOBAHUIO (DU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJUTH OMBIT H
(GhopMyIIMpPOBAThH BHIBOJIBI,

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBMUECKUX BEITUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBAaTh 3aBUCUMOCTH  (PM3WUYECKUX BEIWYHWH C HCIOJb30BAaHUEM
OpSMBIX HU3MEPEHUM: MPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W TMPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEellIeHus, NMPOBOAUTh PACUETHI U OLIEHUBATH PEAIBHOCTD
HOJIy4YEHHOT0 3HaueHus1 (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue sBICHUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOJTYyYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KHU3HH;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW KU3HU
Ut o0ecrieyeHus: 6€30MacHOCTH MpPU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHHUS 3JI0POBbsSI U COOJIIOICHUSI HOPM SKOJOTUYECKOIO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OIIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Huranuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps://m.cdsoorw/7E41bET2
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 1 1 3 bubnunoreka [JOK
’ AHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUAIBHON TEOPUHU 4 | bubnmnoreka [JOK
) OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenune aToma 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlf:j;lif;sigg};fmcwc
Hroro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka O IIpUpOJIE.
1 Hayunsle MCT(}),K bl HO?I?HEII)HI/I}I 1 04.09.23- bubmmorexa [OK
i a 08.09.23 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIEro MUpa
Poins 1 MecTo du3nku B

) (hopMHUPOBaHUH COBPEMEHHOM 1 04.09.23- bubnuorexa [JOK
Hay4YHOW KapTUHBI MUDA, B 08.09.23 https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKOU IeATEIbHOCTH JIOIEU
MexaHnndeckoe JBHKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHIECKOTO | 11.09.23- bubmuorexa [JOK
nerxeHud. [lepemenienue, CKOpoCThb, 15.09.23 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 11.09.23- bubnuoreka [IOK
JIBUKCHUE 15.09.23 https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSMOJIMHEHHOE 1 18.09.23- bubnnoreka [JOK
NBIDKEHUE 22.09.23 https://m.edsoo.ru/ff0c372e

6 CBoOopaHoe majeHue. Y CKopeHue 1 18.09.23- bubnuoteka [JOK
CBOOOIHOTO MaJeHUs 22.09.23 https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe ABUXKEHUE.

7 JIBUKEHHE MATEPUATBHOM TOUKH 10 1 2>.09.23- bubmmorexa [JOK

p 29.09.23 https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHnun otHOCUTENBHOCTH [ anumes. 1 25.09.23- bubnuorexa [IOK




WNHepuunanbHble CUCTEMBI OTCUETA. 29.09.23 https://m.edsoo.ru/ff0c3be8
IlepBeb1it 3ak0oH HbroToHA
Macca tena. Cuna. [Ipuniun
9 CyIepIo3uiu cuil. Bropoii 3akon 02.10.23- bubmmorexa [IOK
. 06.10.23 https://m.edsoo.ru/ffO0c3be8
HeroTona st MaTepuanbHOM TOUKU

10 Tperuii 3akon HeroToHa 11 02.10.23- bubmumoreka [IOK
MaTEepUAIIBHBIX TOYEK 06.10.23 https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cuna

11 TspKecTu. [lepBast KocMUYeCKast 09.10.23- bubmmorexa LHOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec 09.10.23- bubnnoreka [JOK
Tena 13.10.23 https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koadduunent tpenus.

13 Cuna cgnpOTHBneI({qu:I npu ,Z[BI/IE(CHI/II/I 16.10.23- bubmorexa LHOK

20.10.23 https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WU rase
[ToctynarenbHoe U BpalaTeabHOE

14 JBIKEHUE a0COIIOTHO TBEPJIOTO Tea. 16.10.23- bubnuoteka [JOK
MowmeHnT cuibl. [lneuo cumel. YcnoBus 20.10.23 https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TeNa
NMnynsc MmaTepuabHOM TOYKH,

15 CUCTEMbI MaTepUAIbHBIX TOUEK. 23.10.23- bubnuoreka [IOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs 27.10.23 https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBHKEHNE
Pa6ota u MOLTHOCTD CHUITBI.

16 Kunernueckas sHeprust MaTepuaabHOI 23.10.23- bubmuorexa [IOK
Touku. Teopema 006 U3MEHEHUN 27.10.23 https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUn

17 ITorenumanpHas SHEpTHUs. 06.11.23- bubnuorexa [IOK




[loTeHumanpHas SHEPTUs yupyro 10.11.23 https://m.edsoo.ru/ff0c461a
nepopMUPOBaHHON NPYKUHBIL.
[ToTennmanpHas SHEpPrUst TENa BOIU3N
MMOBEPXHOCTU 3eMIIH
[ToTeHumanpHple U HEMOTEHUUATILHBIE
cuiibl. CBs3b pabOTHI
18 HETIOTCHITMAJILHBIX CHUJI C U3MEHEHUEM 06.11.23- bu6mmoreka [IOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEIL. 10.11.23 https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUH
Jlaboparopnas padota «Vccrnenoanue
CBSI3H PaOOTHI CHITBI C H3MEHCHHEM
. 13.11.23-
19 MEXAHUYECKOW SHEPTUHU TEJla HA
17.11.23
MPUMEPE PACTSHKEHUS PE3UHOBOTO
KIYTa»
KonTponbnas pabota no teme
13.11.23- bu6mmoreka [JOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI
17.11.23 https://m.edsoo.ru/ff0c4b74
COXPAHEHUS B MEXAHUKE
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
g 20.11.23- bu6mmoreka [JOK
21 KUHETUYECKON Teopuu. bpoyHOBCKOE
24.11.23 https://m.edsoo.ru/ffOc4dc2
nskenue. uddysus
XapakTtep ABUKEHUS U
2 B3aHMOJEHCTBUS YaCTHI] BEIIeCTBA. 20.11.23-
Mogaenu cTpoeHus ra3os, KUIAKOCTEH 24.11.23
U TBEPIBIX TEN
7 Macca monekyi. KonngectBo 27.11.23-
BemlectBa. [locTositHHas ABoraapo 01.12.23
24 TennoBoe paBHOBecue. Temneparypa 27.11.23-
n e€ nu3mepenue. [llkana remneparyp 01.12.23




Henscus

25 WUneansusiii raz 8 MKT. OcHoBHOE 04.12.23- bubmuorexa [JOK
ypaBHeHue MKT 08.12.23 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIIepaTypa Kak Mepa

26 CpellHe KUHETUYECKON SHEPTrUuu 04.12.23- bubnuorexa [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE 08.12.23 https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akon Jlanerona. 'a30Bble 3aKOHEI 11.12.23-

15.12.23
Jlaboparopuas padota «Vccienopanue 1112.23.

28 3aBUCHUMOCTH MEXIy IapamMeTpamMu 151223
COCTOSIHUS pa3peKEHHOI'0 Ta3a

29 H3omnporiecchl B UA€aIbHOM T'a3e U UX 18.12.23- bu6mmoreka [IOK
rpaduyecKoe MmpeacTaBieHue 22.12.23 https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 crocoOb! e€ n3menenus. Konmuectro 18.12.23- bubnmnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHs s 22.12.23 https://m.edsoo.ru/ff0c5952
SHEPTrUsl OJHOATOMHOTO HUJIEAIbHOTO
rasa

31 Bujtb! Temonepeass 25.12.23- bubmuorexa [JOK

29.12.23 https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIUIOEMKOCTD BEILIECTBA.
25.12.23- bubmuorexa [JOK
32 KonunuecTBo Tennorsl npu
. 29.12.23 https://m.edsoo.ru/ff0c5c¢36
Teronepenaye. AnunabaTHbINA MPoIIece

3 IIepBbIil 3aKOH TEPMOAVMHAMUKU U €T0 09.01.24- bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccaM 12.01.24 https://m.edsoo.ru/ffOcSefc

34 HeobOpatumocts mporieccoB B 09.01.24- bubnuotexa [JOK




npupojie. Bropoii 3akoH 12.01.24 https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHI
35 [Tpunnun nevicteus u KITJI TermoBoit 15.01.24- bubmuoreka [JOK
MAalIUHBI 19.01.24 https://m.edsoo.ru/ff0c600a
15.01.24-
36 K ero KII
[ukn Kapno u ero KIT/] 19.01.24
37 DKOJOTUYECKHE MTPOOTIEMBI 22.01.24-
TEILIOIHCPICTUKU 26.01.24
18 O606maromuii ypok «MounekynspHas 22.01.24- bu6mmoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI 26.01.24 https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «MounekynspHas ¢pusrka. OCHOBBI 29.01.24- bubmmorexa [OK
yAp ' 02.02.24 https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBanue U KOHACHCAIHS. 29.01.24- bubnnorexa [JOK
Hcnapenue u kuneHue 02.02.24 https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEITbHAS
41 BJIAXXHOCTB BO31yXa. HachIeHHbI#H 05.02.24- bubmmorexa [TOK
%, B 09.0224  https://m.edsoo.ru/ff0c64ds
nap
TBépnoe teno. Kpucrammueckne u
4 amopdHbIe Tena. AHU30TPONHS 05.02.24- bubnuoreka [IOK
CBOMCTB KpUCTAILIOB. JKuakue 09.02.24 https://m.edsoo.ru/ff0c65f0
kpuctaiuibl. COBpeMEHHbBIE MaTEPHAIIbI
[1naBneHne U KpUCTATIIA3AIIMSL.
12.02.24- bubmuorexa [JOK
43 VY enpHas TenoTa niaBJIeHuUs.
16.02.24 https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHEHHE TEIIIOBOro OanaHca 12.02.24- bubmmorexa [OK
p 16.02.24 https://m.edsoo.ru/ff0c6820
45 OnexTpu3anus Tea. DIEKTPUIECKUI 19.02.24- bubnuorexa [IOK




3apsi. JIBa BUIa 3IEKTPUYECKUX 22.02.24 https://m.edsoo.ru/ffOc6bcc
3apsiioB
IIpoBOIHHUKHN, TUIIECKTPUKA U
46 r[(f)n OBOJIHUKH 3a1<£H COXpaHEHUS 19.02.24- buGnnorexa LIOK
YHpOBOA ' P 22.02.24 https://m.edsoo.ru/ffOc6bcc
AIEKTPUYCCKOTO 3apsijia
B3aumopeiictBue 3aps10B. 3aKOH
47 Kynona. To4edHsbIi JIEKTPUUECKU I 26.02.24- buGnnorexa LIOK
Y ) P 01.03.24 https://m.edsoo.ru/ff0c6ced
3apsi
Hanpssk€HHOCTB IIEKTPUYECKOrO
43 nosist. [IpuHnmn cynepno3unuu 26.02.24- bubmuorexa [JOK
BJIEKTPUYECKUX MoJen. JInnnn 01.03.24 https://m.edsoo.ru/ff0c6df2
HANPsKEHHOCTH
PaboTa cuit 3J1eKTpOCTaTHYECKOTO
49 o5, [loTeHmma. PasHOCTE 04.03.24- bu6mmoreka [IOK
’ HaJt. 07.03.24 https://m.edsoo.ru/ff0c6£00
[MOTEHLUATIOB
IIpOBOOHUKH U AUDIEKTPUKH B
50 3)11?3KT OCTaTUYECKOM nol;e 11.03.24- bubnnorexa LIOK
p ' 15.03.24 https://m.edsoo.ru/ff0c7018
JluanekTpudecKkas MpOHUIIaeMOCTh
51 DnekTpoéMKocTh. KoHeHcaro 11.03.24- bubmnorexa [IOK
p ' a p 15.03.24 https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO
52 KOHJIEHCAaTOpa. DHEPrus 3apsiyKEHHOT O 18.03.24- bubmmorera [TOK
A pa. p P 22.03.24 https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlabopaTtopHas pabota "M3mepenue 18.03.24-
ANEKTPOEMKOCTH KOHJeHcaTopa" 22.03.24
TlpuHimn geficTBUS U NIpUMEHEHUE
PHHLIMT A p 01.04.24-
54 KOHJIEHCATOPOB, KOITUPOBAIHLHOTO
05.04.24

anmapara, CTpyHHOT0 pUHTEPA.




DIIeKTpOCTaTHYECKAsK 3aIUTA.
3a3eMiIeHHE AIIEKTPOIPUOOPOB

DIJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [10CTOAHHBIN TOK.

01.04.24-
55 Cuna toka. Hanpspkenue.
05.04.24
Conporunenue. 3akon Oma aJist
ydacTKa Lenu
[TocnenoBarenpHOE, MapaIeNIbHOE,
CMEUIaHHOE COEUHEHNE
56 npoBOIHKUKOB. JlaboparopHas pabora 08.04.24- bubmorexa HOK
POBOL ) pATOPHAi P 12.04.24 https://m.edsoo.ru/ff0c74f0
«M3ydeHre CMEIIaHHOTO COEUHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIIIHOCTB AJIEKTPHIECKOTO 08.04.24- bubnuorexa [JOK
Toka. 3akoH Jlxoyins-Jlenua 12.04.24 https://m.edsoo.ru/ff0c7838
3axon OMa 11 ITOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
15.04.24- bu6mmoreka [IOK
58 3aMbIkaHue. JJabopaTtopHas padbota
19.04.24 https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nctouHnka Toka u
€ro BHYTPEHHETO CONIPOTUBIICHUS
DneKTpOHHas IPOBOJAUMOCTb TBEPIBIX
59 METaJIJIOB. 3aBUCUMOCTh 15.04.24-
COIIPOTUBJICHHUS METAII0B OT 19.04.24
TeMieparypsl. CBEpXIIPOBOIUMOCTh
60 DIIEKTPUYECKHI TOK B BaKyyMe. 22.04.24-
CBoliCTBa 3JIEKTPOHHBIX ITY4YKOB 26.04.24
[TonmynpoBOIHUKH, UX COOCTBEHHAS U
61 IIpUMeCHas MpoBoAUMOcTh. CBOMCTBA 22.04.24- bubnuorexa [IOK
p—n-nepexona. [lonynmpoBoHUKOBEIE 26.04.24 https://m.edsoo.ru/ffOc84ae

prOOpbI




DJIEKTPUYECKUH TOK B paCTBOpaX U

2 paciuiaBax 3JIEKTPOJIMTOB. | 02.05.24- bubnuorexa [JOK
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. 03.05.24 https://m.edsoo.ru/ffO0c82ba
DneKTpoaun3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSTEIbHBIN U | 06.05.24- bu6mmoreka [IOK
HECaMOCTOSTENbHBIN pa3pan. MoisHus. 08.05.24 https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 13.05.24- bubmuorexa [JOK
npuMeHeHue. [lpaBuna TexHUKn 17.05.24 https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 Oo6o0maromuit ypok | 13.05.24- bubnnorexa [JOK
«INEKTPOIUHAMHUKA 17.05.24 https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme

66 «Inekrpocraruka. [locTossHHBIN | 20.05.24- bubnuotexa [JOK
3NeKTpuYecKuii ToK. Toku B 24.05.24 https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 Pesepubrit ypok. KonTponbsHas | 20.05.24- bubnmnoreka [JOK
pabora o Teme "DneKTpoauHaMuKa" 24.05.24 https://m.edsoo.ru/ff0c8c56

63 PesepBHeIit ypok. O600Iaromuii ypox 1 27.05.24- bubnmnorexa [JOK
o temam 10 kacca 31.05.24 https://m.edsoo.ru/ffOc8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoaunuyecTBO 4acos DJIeKTPOHHbIE
[
Jl:;n Tema ypoxa Beero Kontpoabubie IIpakTuueckue i[:;'?eﬂl/lﬂ sg[?;l;?)i:feﬂbnme
padoThI padoThI pecypesI
[TocTossHHBIE MATHUTHI U UX

| B3auMOJeicTBHE. MarHUTHOE II0JIE. | 04.09.23- bu6nuoreka [JOK
Bekrop MaruutHOM MHAYKIUU. JIMHUK 08.09.23 https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMHU
MarauTHO€E 10JIe MPOBOJIHHUKA C

) TokoM. OmnbIT DpcTeaa. | 04.09.23- bubnuorexa [HOK
B3anmopeiicTBre NpOBOJHUKOB C 08.09.23 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHast pabora «/3yuenue | | 11.09.23- bubaunoreka [JOK
MarHuTHOTO I10JI KaTYIIKHA C TOKOM» 15.09.23 https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JIaGoparopHas paboTa | ! 11.09.23- bubmuoreka [JOK
«HccnenoBanue IerUcTBUS 15.09.23 https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHMWTa Ha paMKy C
TOKOM)

JleficTBE MarHUTHOT'O MOJIS Ha

5 JIBIDKYITYIOCS 3apsDKEHHYIO YacTHUILY. 1 18.09.23- bubmuoreka [JOK
Cuna Jlopennia. PaGoTa cuiibr 22.09.23 https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpoMarauTHas HHAyKus. [loTok 18.09.23.

6 BEKTOpa MarHuTHOM MHAYKIMU. I/C 1 59.09.23

UHAYKIOWH. 3akoH BJ'IGKTPOMaFHI/ITHOI\/’I




unaykiuu dapanes

JlaboparopHast pabota

25.09.23-

bu6nuoreka [IOK

7 «Hccnenosanne sIBICHUS
a . 29.09.23 https://m.edsoo.ru/ff0calS0
BJIEKTPOMArHUTHON UHTYKIIH
NunykTuBHOCTS. SIBIEHUE
g camounaykiuu. 3J1C caMOMHyKIUH. 25.09.23- bubmmoreka [JOK
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU € 29.09.23 https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE 1oJie
TexHu4eckue ycTpoucTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTBHI,
02.10.23-
9 3JIEKTPOMArHUTBI, 3JIEKTPOIBUTaTENb, 06.10.23
YCKOPHTENIN DJIEMEHTAPHBIX YACTHIL, o
WHJYKIMOHHAs [1€Yb
10 O6o06maromuii ypok «MarauTHoe 02.10.23- bubmuorexa [JOK
nosie. DJIEKTPOMarHuTHasE UHTYKITHS 06.10.23 https://m.edsoo.ru/ff0cab82
KonTponbnas pabota mo teme
09.10.23- bu6nuoreka [IOK
11 «MaraurTHoe moJie.
13.10.23 https://m.edsoo.ru/ffOcad58
DneKTpoOMarHuTHast MHIYKITHS»
CB0OOIHBIE MEXAHHUYECKHUE
kosebanus. ['apMoHndeckue
12 coneBanma. VpaBHeHe 09.10.23- bu6nuoreka [IOK
P . 13.10.23 https://m.edsoo.ru/ff0caf06
TapMOHHYECKHUX KoeOaHuil.
[IpeBpamienue 3Heprun
JIaGoparopHas paboTa
13 «HccnenoBaHue 3aBUCUMOCTU 16.10.23-
nepuo/ia MajbIX KojeOaHuii rpy3a Ha 20.10.23
HUTHU OT JJIMHBI HUTH U MacChl TPy3a»
16.10.23- bubanoreka IIOK
14 Konebarenpublit KoHTYp. CBOOOIHEIE
yp A 20.10.23 https://m.edsoo.ru/ff0cb820




OJICKTPOMArHuTHBIC KoJIeOaHHs B
nacajibHOM KoJiIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAariMTHbIMHA KOJICOaHHUSIMH

®opmyna Tomcona. 3akoH

23.10.23- bu6nmoreka [IOK

15 COXPpaHCHUS SHEPTHHU B HICaJTbHOM
p p a 27.10.23  https:/m.edsoo.ru/ff0ch9c4
KOJIeOaTeIbHOM KOHTYpE
[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHbIE
23.10.23- bu6nmnoreka [IOK
16 MeXaHUYEeCKHE KojacOanus. Pe3oHaHc.
27.10.23 https://m.edsoo.ru/ff0cbb86
BreinyKeHHBIE 37IEKTPOMAarHUTHBIC
KOJICOaHHS
[lepemennsbiii Tok. CUHYCOMAAIBHBIN
MepeMEeHHbIN TOK. MOITHOCTH
06.11.23- bu6nuoreka [IOK
17 MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
N 10.11.23 https://m.edsoo.ru/ffOcbd34
JecTBYyIOIIEe 3HAUEHHUE CUIIBI TOKA U
HaIpsDKEHUS
Tpancdopmarop. IIpousBoacTBo,
13 p $op p 6p g 06.11.23-
mepeAaya 1 moTpediIcHue
pea P 10.11.23
AIEKTPUUYECKON IHEPTUU
Y CTpOUCTBO U MPAKTHYECKOE
19 [IPUMEHEHHE DIIEKTPUYECKOTO 3BOHKA, 13.11.23- bubnmnorexka HOK
reHeparopa nNepeEMEHHOr0 TOKa, JIMHUN 17.11.23 https://m.edsoo.ru/ff0cc324
3JeKTpornepesady
DKOJIOTUYECKUE PUCKHU TIPH
MIPOMU3BOACTBE DIECKTPOIHEPIHH.
20 Kp a p p 13.11.23-
JIBTypa UCIIOJIB30BaHM
YIRTYP 17.11.23

QJICKTPOOHCPIUU B IMOBCEIHEBHOM
KHU3HHU




Mexanndeckue BOJIHBI, YCJIOBUA

)1 pacnpoctpanenus. [lepuoa. Ckopoctb 20.11.23- bubmuorexa [JOK
pacrpocTpaHeHus U JJIUHA BOJIHBI. 24.11.23 https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOOJILHBIEC BOJIHBI

” 3ByK. CKOpOCTh 3ByKa. | pOMKOCTh 20.11.23- bubmuorexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka 24.11.23 https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 CBOMCTBA U cKOpOcTh. [1lkana 27.11.23- bubmmorexa LOK

p ' 01.12.23 https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
IIpuHLIMIIBI PATUOCBA3U U
pHA pak 27.11.23-
24 TeneBuaeHus. Pa3Burue cpeacts
01.12.23
cBA3u. Paguonokanus

)5 Kontponbnas padota «Konebanus u 04.12.23- bubmuorexa [JOK
BOJIHBD 08.12.23 https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHe

26 CBETA B ONHODONHOM Chele 04.12.23- bu6mmoteka [IOK

% poa pedae. 08.12.23 https://m.edsoo.ru/ff0cd350
Toueunslil ©IcTOYHUK cBeTa. JIyd cBeta
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cBeta. [TocTpoeHue M300paKkeHNH B 11.12.23- brbmmorexa [TOK
’ p p 15.12.23 https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKalie
[Ipenomnenne ceera. [lonHoe

)3 BHYTpeHHEE oTpakeHue. [IpenenbHblii 11.12.23- bubmuoteka [JOK
YIOJI MOJTHOT'O BHYTPEHHETO 15.12.23 https://m.edsoo.ru/ffO0cd7f6
OTpPaXKEHUS

79 JlabopaTtopHas pabota «3mepenue 18.12.23- bubnmoreka [JOK
IoKas3areist IIPeJIOMIICHUS CTEKIIa 22.12.23 https://m.edsoo.ru/ff0cd67a

30 JIunzsl. [locTpoenue n3obpaxxeHuil B 18.12.23- bubmmoreka [JOK
munH3e. DopMyia TOHKOM JTUH3BI. 22.12.23 https://m.edsoo.ru/ffOcddle




VBenn4yeHue JTNH3EI

Jlaboparopnas pabota

o 25.12.23-
31 «HccnenoBanue cBOUCTB
5 29.12.23
M300paXeHUI B TUH3AX»
Hucnepcus ceeta. Cll0KHBII cOCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas 25.12.23-
pabota «Habmonenue aucnepcuu 29.12.23
CBETa»
13 Wntepdepennus cera. Audpaxius 09.01.24- bubnmnoreka [HOK
ceta. [ludpakimonnas pemeérka 12.01.24 https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 09.01.24- bubnmnoreka [HOK
ITonsipuzanus ceera 12.01.24 https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOUCTBA U 15.01.24-
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs 19.01.24
I'paHUIBI TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctymnarsl 15.01.24- bubnmnoreka [JOK
CIIELIMAIBHON TEOPUH 19.01.24 https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
37 3aMe IeHrEe BPEMEHH U COKPAIICHUE 22.01.24- Bubmorexa ITOK
P p 26.01.24 https://m.edsoo.ru/ffOcfa4?2
JUTUHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. 22.01.24- bu6nuoreka [IOK
38 gacTulbl. CBSA3b MacChl ¢ PHEPTUEN U
26.01.24 https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIusi MOKOs
KonrtponsHas padora «OnTHKa.
39 OCHOBBI CIIEIUATBHON TEOPHU 29.01.24- Bubmmorexa [IOK
P 02.0224  hitps://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
40 ®otonbl. opmyna [Tnanka. DHeprus 29.01.24- bubnuotexa [JOK




Y UMITYJIBC (JOTOHA 02.02.24 https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE 05.02.24 BuG 10K
.02.24- HOJINOTEKA
41 otod(derra. OneITe A. T.
b b 09.02.24 https://m.edsoo.ru/ffOcffc4
CroneroBa
3akons! hoTodddexra. Ypasuenue
42 QﬁHmTegl)Ha H(Is)lq)q)OToaq)(}l@)eKTa 0>.02.24- bubmorexa HOK
a ) 09.02.24 https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hotospdexra
JaBnenne cBera. Onbithl [1. H.
43 JleGeneBa. XuMHUYECKOE NEICTBHUE 12.02.24- bubnnorexa LIOK
sleBa. g 16.02.24 https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHnuyeckue ycTpoiicTBa u
A4 OPAKTUYECKOE IPUMEHEHUE: 12.02.24-
(dboTorIeMeHT, POTOTATUHK, 16.02.24
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amau mo teMe «9I1€MEHTEI 19.02.24- bubnnoreka IIOK
KBAaHTOBOU OIITHUKH 22.02.24 https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopa 1o paccesiHUIO 0-9acTH 19.02.24- bubmorera [OK
poopAa fo p t 220224  hitps://m.edsoo.ru/ff0d091a
[InanerapHas moziens aToma
26.02.24- bu6mmoreka [IOK
47 IToctynater bopa
y P 01.03.24 https://m.edsoo.ru/ff0dOafa
N3nydyenue u normiomenue GoToHOB
48 [IPU TIEPEXOE aTOMA C OJHOTO YPOBHS 26.02.24- bubmorexa HOK
p pexolt . ! yp 01.03.24 https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Apyroi. Buasl ciekTpoB
BomnHoBbIe cBoiicTBa yacTull. BoiaHEI
49 ne bpoitnsa. Kopryckynspro- 04.03.24- bubnmoreka [JOK
BOJTHOBOM nyayin3M. CIIOHTaHHOE U 07.03.24 https://m.edsoo.ru/ff0dOca8

BBIHY>XKACHHOC U3JTYUCHUC




OTKpBITI/Ie PaaIruOaKTUBHOCTH. OnBITH

50 Pesepdopa 1o onpeaeneHuio coctaBa 11.03.24- bubmmorexa [TOK
15.03.24 https://m.edsoo.ru/ff0d0fd2
PaINOAKTUBHOTO U3TYUCHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3nydeHus. Brnusaue 11.03.24-
panguoaKTUBHOCTU Ha JKHUBBIC 15.03.24
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oromnbl. Anbda-pacma. 18.03.24- bubnuorexa [HOK
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa- 22.03.24 https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uzinyuenue
DHeprusi CBSI3U HYKJIOHOB B si/Ipe.

SAnepHble peakuuu. SepHblil peakTop. 18.03.24- BuGmiorexa LIOK
53 [TpoGnemMsl, MepCreKTHBEI,
. 22.03.24 https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI S1€pHOI
SHEPIreTUKHU
DneMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U

54 pPErucTpanyy dJIEMEHTAPHBIX YACTHILI. 01.04.24- bubnmnorexka HOK
Kpyrastii cton «@yHIaMeHTalIbHbIE 05.04.24 https://m.edsoo.ru/ff0d0e38
B3auMOJIeUCTBUS. ENMHCTBO
(bU3UYECKOI KapTUHBI MUPaY
Bun 3Bé3anoro neba. Co3zpe3aus,

. 01.04.24-

55 SIpPKUE 3BE3/1bl, JIAHETHI, UX BUIUMOE 05.04.24
nekenue. CoaHevyHas cuctema

56 Comnnne. ConHeunast akTUBHOCTD. 08.04.24-

Ucrounuk sHeprun CosiHLA U 3BE3]T 12.04.24

57 3BE3MBI, KX OCHOBHBIE 08.04.24-
XapaKTEPUCTUKU. 3BE3IBI TTIABHOU 12.04.24




MOCJIeZI0BAaTEIbHOCTH. BHYTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU U
spomonuu ColHIa U 3BE3]]

Mueunsbiit [1yte — Hama ["anakTuka.

53 TTonoxenue u nBuxxenne ConHila B 15.04.24-
lNanaktuke. ['anaktuku. Y€pHbIe ABIPHI 19.04.24
B sIJIpax rajJjakTUK
Bcenennas. Pazberanue rajakTuk.

59 Teopust bonbiioro B3pbiBa. 15.04.24-
PenukroBoe usnyuenue. 19.04.24
Meraranaktuka

60 Hepemennsie mpo6iieMbl aCTPOHOMUHT 22.04.24-

26.04.24

61 KontponbHas padoTa «2JIeMEHTHI 22.04.24-
ACTPOHOMHU U acTPOPUIUKU» 26.04.24
O606matomuit ypok. Ponb gpusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKO,

62 TEXHOJIOTHYECKOM, COLMATLHON 1 02.05.24-
ATUYECKOI chepax AesTeTbHOCTH 03.05.24
YeJoBeKa
O6o0maromuii ypok. Pois u mecto

63 buzukn u aCTpO};IPOMI/II/I B 06.05.24-

o . 08.05.24
COBPEMEHHOM HaAyYHOU KapTHHE MUpPA
O6o0maromuii ypok. Pons

64 ¢buznueckoil reopun B GopMHUPOBAHUU 13.05.24-
MpeACTaBICHUH 0 Ppu3nyecKoin 17.05.24
KapTUHE MUpa

65 O6o0maromuii ypok. Mecto 13.05.24-




(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM 17.05.24
PSly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX MPEJICTABJICHUN O IPUPOJIEC
66 Pe3epBHbIil ypok. MarHuTHOE moJIe. | 20.05.24-
DJIEKTpOMArHuTHAsT UHIYKIUS 24.05.24
Pesepubiit ypok. OnTuka. OCHOBBI
o 20.05.24-
67 CIELIMaJIbHOM Teopun 1
24.05.24
OTHOCHUTEIIbHOCTH
Pezepubiii ypok. KBanToBas pusuka.
68 QHGI\EGHTI)I};I::T OHOMHH U ! 1 27.05.24- bubmorexa [IOK
P 310524 https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBUIEE KOJIMYECTBO YACOB I10 68
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