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IHHOACHUTEJIbBHAA 3AIIUCKA

[IporpaMmma mo Qu3uke 0a30BOro YpOBHA Ha YypPOBHE CpeIHEro obIiiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJOKEHUH © TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOU
oOpazoBatesbHON Tporpammel, npeactaBieHHbXx B PI'OC COO, a Takke ¢ yuérom denepanbHOM
paboyeil mporpaMMbl BOCIIUTAHUSI U KOHIIETIIIUU TIpernofaBaHus yueOHoro npeamera «Dusmka» B
oOpa3oBaTeNbHBIX  opraHm3anusix  Poccuiickort ~ depepanum,  pealu3ylOmUX  OCHOBHBIC
o0Opa3oBaTesIbHbIE TPOTPAMMBI.

Coneprkanue mporpaMMsl 1o (hu3Kke HampaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyuvaromuxcsi 10—11 kimaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-IEITeIbHOCTHOTO noxoaa. [IporpamMmma no ¢usmke cOOTBETCTBYET TpeOOBaHUSIM
OI'OC COO K IUIaHHPYEMBIM JIMYHOCTHBIM, IMPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTamM
oOyueHusi, a TakkKe yYUTHIBAET HEOOXOJUMOCTh PEau3allui MEXIPEAMETHBIX CBA3ECH (QU3UKU C
€CTeCTBEHHO-HayYHbIMU YU4E€OHBIMH TpeaAMeTaMu. B Hell onpenenstoTcss OCHOBHbIE 1ENTH U3YUEHUs
(U3MKN HAa YpOBHE CpPEIHETO 00IIero oOpa3oBaHUS, IJIAHHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca
(bU3UKH: TUYHOCTHBIE, METAIPEIMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

e [UIaHUpPYEMbIE PE3YyIbTaThl OCBOEHUS Kypca (UM3MKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpeMETHBIE PE3YJIbTAThI 110 rojlaM 00yUEeHHUS;

e cozepxaHue yueoHoro npeamera «duznkay mo rojgaM oOydeHusl.

du3nka Kak Hayka o HauboJiee OOIIMX 3aKOHAX NMPHUPOJIbI, BBICTYNAs B KaueCcTBE y4eOHOTro
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIAJ B CHUCTEMY 3HAHUH 00 OKpYXKarolleM MHpE.
HIkonpHBIN Kype (PU3UKH — CUCTEMOOOPA3YIOIIMIA ISl €CTECTBEHHO-HAYUHBIX yUY€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SBICHHH, M3y4aeMbIX XUMHEH,
ouosoruei, pusmdeckor reorpadueit u actponomueit. Vcmonap30BaHne W aKTUBHOE MPUMEHEHHE
(bu3NYeCKUX 3HAHUN OMpeNeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IOJYYEHHsS HOBBIX MaTEpUalOB C 3aJlaHHBIMU
cBoiicTBamu U Apyrux. M3ydenue pu3nku BHOCUT OCHOBHOI BKJIaa B ((OPMHUPOBAHHUE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs, B (OpMUPOBAHME YMEHHUI NMPUMEHATh HAY4YHBIH METO]
MO3HAHUS TIPU BBHITIOJTHEHUN UMH yYeOHBIX HCCIIEIOBAHUH.

B ocHOBY kypca ¢u3MKH IJis1 YPOBHSI CPEIHETO OOIIETO 0Opa3oBaHMS IOJOXKEH Ps UIACH,
KOTOpPbIE MO’KHO PacCMaTpUBATh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUS.

Hoesn yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JOTMYECKH 3aBEPLIEHHBIM, OH
COJIEP)KUT MaTepHuall U3 BCEX pa3/iesioB (M3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOU (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEe MaTepuan Kypca (U3UKU 0ObEIUHEH BOKPYT
¢uznyeckux Teopuid. Begymmm B kypce siBisieTcst GOpMUpPOBaHHE MPEJICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuszanus mpenrosiaraeT HCIHOJIb30BaHUE T'yMaHHUTapHOIO
noTeHIMaza (pU3NUECKOM HaAyKHU, OCMBICICHHE CBSA3M Pa3BUTHUA (DU3MKM C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M HKOJIOTHIECKUMU TPOOIEeMaMHu.

Hoes npuxnaonoii nanpasnrennocmu. Kypc Qusuku npeanoiaraer 3HaKOMCTBO C HIMPOKUM
KPYrOM TEXHHUUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TOCPEACTBOM BBEACHMSI DSJEMEHTOB COJEpKaHuS,
MOCBSIIEHHBIX YKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C PAa3BUTHUEM
TEXHUKU W TEXHOJIOTHH, a Takke OOCYXAECHHUS MPOOJIEM PAaLMOHAIBHOTO MPUPOAOINOIH30BAHUS U
9KOJIOTMYECKON 0€30MacHOCTH.



CrepkHEBBIMH 3JIEMEHTaMH Kypca (U3WKH Ha YpPOBHE CpeAHEro o0Iiero oOpa3oBaHUS
ABISIOTCS  (u3MUeckue Teopun ((POpMHUpOBAHHE TMPEJICTABICHUH O CTPYKType MOCTPOCHHUS
¢usnveckoit Teopuu, ponM (PyHITAMEHTaIbHBIX 3aKOHOB ¥ TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHi, IJIsl OMHMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U MPOIECCOB).

CucTteMHO-JeSTEeNBHOCTHBIA MOJIX0J B Kypce (PU3MKU peanu3yeTcsl Mpexae BCero 3a CUET
OpraHu3allui SKCIEPUMEHTAIBHON AeATeNbHOCTH oOydwaromuxcs. [l 6a30Boro ypoBHsS Kypca
GU3NKH — STO HUCIOJIB30BAHHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIIEPUMEHTOB M
a00paTOpHBIX pPadoT, KOTOphIE B IMporpamMme Mo (QU3HKE OOBCIMHEHBI B OOIIMK CIHCOK
YUYCHHUYECKUX TPAaKTHYECKUX paboT. BrlieneHne B yka3aHHOM IMepeyHe JlabopaTOpHBIX padoT,
MIPOBOIUMBIX TSI KOHTPOJISI M OLIEHKH, OCYIIECTBIISIETCS] Y9aCTHUKAMH 00pa30BaTeIbHOTO TpoIiecca
UCXOJs U3 OCOOCHHOCTEW TJIAaHUPOBaHUS U OcCHalleHus kabuHera Qusuku. [lpu sTOM
o0ecrieuynBaeTCs OBJIAJCHHE OOYYAIOUIMMHCA YMEHHSIMH TIPOBOJAWTH KOCBEHHBIE W3MEPEHHS,
UCCJIEIOBAaHUS 3aBHUCHUMOCTEH (PU3NYECKHMX BEIWYMH M TOCTAHOBKY OIIBITOB 10 MpPOBEpKE
MPEIOKEHHBIX THUIIOTE3.

Bosbiioe BHUMaHME yETSETCs PEIICHUIO pacYETHRIX M Ka4eCTBEHHBIX 3a/1ad. [Ipu aTom st
pacu€THBIX 3aad MPUOPUTETOM SBIAIOTCA 3a7auyd C SIBHO 3aJaHHON (DU3MUECKON MOJIENbIo,
MO3BOJISIOIINE TPUMEHSATh U3yYSHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3Jiena Kypca, Tak
W MHTETPUpPYS 3HAHHUSA W3 pa3HBIX pa3zfenoB. JJsl KadeCTBEHHBIX 3a/la4 MPHOPUTETOM SIBISTFOTCS
3aaHusl Ha OOBSCHEHUE MPOTeKaHUs (U3UYECKUX SBICHUI M MPOIECCOB B OKPYXKAIOLICH >KU3HH,
TpeOyromue BeIoopa pu3udeckoid MOIETH ISl CHTYallud TPAKTHKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHE ¢ TpeboBaHusaMu O@I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ECIIEUEHHUTO
y4eOHOro mpouecca 6a30Bblii ypoBeHb Kypca (U3UKU Ha YPOBHE Cpe/Hero oOuiero oopa3zoBaHUs
JIOJKEH M3YYaThCsl B YCIOBUSAX PEAMETHOTO KaOMHeTa (PU3UKH WK B YCIOBUSX HHTETPUPOBAHHOTO
kaOuHeTa TMpeIMETOB €CTECTBEHHO-HAy4yHOro uukia. B kabuHere GU3HKU JOMKHO OBITH
Heo0xoauMoe J1abopaTopHOE 00OPYAOBaHKE I BHIIIOJIHEHUS YKa3aHHBIX B Iporpamme 1o (pu3nke
YUEHHUYECKUX MPAKTUIECKUX pabOT U AEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JlemoHCcTpaniMoHHOE  00OpydoBaHue (GopMHpyeTcs B COOTBETCTBHM C  MPUHIUIIOM
MUHHMAJIBHON TOCTaTOYHOCTH U OOECHEeYMBAECT IMOCTAHOBKY NEPEUYMCICHHBIX B MPOrpaMMe I10
¢u3nKe KIIOYEBBIX JAEMOHCTpPAIMK JUIS HWCCIEAOBAaHHS M3y4aeMbIX SIBICHUH U IPOIECCOB,
SMIUPUYECKUX U (DYHIaMEHTATIBHBIX 3aKOHOB, UX TEXHHUECKHUX MPUMEHEHUH.

JIaGopaTtopHoe 000pyAOBaHUE Il YICHUYECKHX MPAKTHYECKUX paboT hopMupyercs B BUIE
TEMaTUYECKUX KOMILJIEKTOB U 00eCTIeYnBaeTCs B pacuéTe 0OJJHOI0 KOMIUIEKTa Ha ABYX 00y4YarOIuXCs.
Tematuueckue KOMIUIEKTHI J1IaDOpPAaTOPHOrO OOOPYAOBaHMS JOJDKHBI OBITh TIOCTPOEHBI Ha
KOMIUIEKCHOM HCITOJIb30BAaHUM AHAJIOTOBBIX M IHM(POBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJI€ HU(POBBIX TaO0OPATOPHIA.

OCHOBHBIMU LIETISIMH U3Y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHUE UHTEpECA U CTPEMIICHUS 00YUAIOIINXCS K HAYYHOMY H3YUEHHUIO IPUPOIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABIEHUH O HAy4yHOM MeETOoJe IMo3HaHus U  (opmupoBaHUe
HCCIIEZI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAay4YHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuH U GyHTaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (opmupoBaHuEe yMEHHI OOBSCHATH SBJICHUS C HCIOJb30BaHWEM (PU3NYECKUX 3HAHUU U
HAYYHBIX JIOKA3aTEJIbCTB;

e (opmupoBaHue MpeICcTaBICHUHN 0 posid PU3UKHU ISl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA.



JlocTrykeHHe STUX Iejeld oOecreyrBaeTCs peIleHHeM CIEAYIONMX 3aJad B MpPOIECCe
M3YYeHHUS Kypca QU3UKH HA YPOBHE CPEIHEr0 001Iero oopa3oBaHums:

npuoOpeTeHNe CHCTEMbl 3HAHWK 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXAaHUKY, MOJICKYJIAPHYIO (DU3MKY, DJIEKTPOJAMHAMHUKY, KBaHTOBYIO
(bU3HUKY 1 3JIEMEHTHI aCTPOU3UKH;

dbopMUpOBaHUE YMEHUI IPUMEHITh TEOPETUUECKUE 3HAHUS I OObICHEHUS (DU3HMUECKUX
SIBTICHUI B TIPUPOJIC U JUTSI IPUHATHUS TIPAKTHYECKUX PEIICHUH B IIOBCETHEBHOW YKU3HU;
OCBOCHHE CITIOCOOOB PELICHHs Pa3IMUHBIX 33134 C SBHO 3a/laHHON (PU3NYECKON MOJIEINBIO,
3aJ1a4, MOAPa3yMEBaIOIINX CAMOCTOSTEIBHOE CO3aHne (PU3NIECKON MOIEITH, aJIeKBAaTHOM
YCIIOBUSIM 3a]1a4H;

IIOHUMAaHUC (1)I/I3I/I'-I€CKI/IX OCHOB W IIPUHIMUIIOB ﬂeﬁCTBHH TEXHUYCCKUX YCTpOI\/'ICTB n
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAZICHUC MCTOAAMHU CaMOCTOATCIIBHOI'O IINIAHUPOBAHWA W HPOBCACHUA (1)I/ISI/I‘I€CKI/IX
9KCIEPUMEHTOB, aHAIM3a U UHTEPIPETalul UH(OPMAIMH, ONPEIEICHUS T0CTOBEPHOCTH
MOJTYY€HHOTO PE3yibTaTa;

CO37IaHME YCIOBHM ISl Pa3BUTHUS YMEHUH MPOEKTHO-HUCCIIEN0BATENbCKOM, TBOPUYECKOM
TeSITEITBHOCTH.

Ha wm3yuenume ¢usuku (0a30BBIi ypOBEHBb) Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHUS
orBoautcs 136 yacos: B 10 kimacce — 68 wacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B

HEJIEIO).

[Ipenyiaraemplif B mporpamme mno (pusuke nepedyeHb JaOOpaTOPHBIX M MPAKTUYECKUX PadoT
SBJIIETCA PEKOMEHI0BAaHHBIM, YUUTENb JEJIA€T BEIOOP MPOBEACHUS JIaOOPATOPHBIX pabOT U OIBITOB
C Y4€TOM UHJIMBUAYAJIBHBIX OCOOCHHOCTEH 00yJaroIuXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. @usuka 1 MeTOABI HAYYHOI'0 ITO3HAHMSA
@dusuka — Hayka o mnpupoje. HayuHble MeToabl NMO3HAaHMSA OKpy»karomero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUECKUX SBICHUH W mpoueccoB. Hayunele rumotes3sl. Dusnueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pors m mecto ¢u3ukm B (HOPMHUPOBAHMH COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MPaKTUYECKOU IEATETbHOCTH JIIOACH.

Jlemoncmpayuu
AHasorosblie ¥ U(PPOBBIC U3MEPHUTEIIbHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe nBrkeHre. OTHOCUTEIIBHOCTh MEXaHHUECKOTO JBIKeHUs. Cuctema oTcuéra.
TpaekTopus.

[lepemenienue, ckopocTh (CpenHsisi CKOPOCTb, MI'HOBEHHasi CKOPOCTb) U YCKOpPEHHUE
MaTepuaIbHON TOYKH, MX MPOEKIMU Ha OCU CUCTeMbl KoopauHat. ClokeHue MepeMelleHuid u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NTEPEMELIEHUSI MaTEPUaIbHON TOUKU OT BPEMEHH.

CBobOoaHoe majzeHue. Y CKOpeHne CBOOOHOTO TaICHHUS.

KpuBonuneiinoe nBuxeHue. J[BUKeHNE MaTepHAIIBHON TOUYKH M0 OKPYKHOCTH C TTOCTOSIHHOM
[0 MOJYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHAst ckopocTh. [leproa u yactora obparieHus.
L{eHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHudeckne ycTpoHWCTBa M MPAKTUUECKOE MPUMEHEHHUE: CIIHIOMETp, ABMKEHUE CHApPSIOB,
LIETIHbIE U peMEHHBIE MTepeAayH.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETa, MILUTFOCTPAIIHS KHHEMATUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3oBanue IBUKEHUIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonienne aBm>xeHus Tena, OpOIIEHHOr0 MO/ YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

HampaBnenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yuenue HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUSI MEXIY MYTAMH, MPOWJICHHBIMU TEJIOM 3a IMOCIEA0BATEIbHbBIC
paBHbBIE IPOMEKYTKA BPEMEHH IPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIIBHON CKOPOCTBIO, PABHOM
HYJIIO.

N3ydenune ABUKEHUS IapUKa B BA3KOM )KUIKOCTH.

N3ydenue nBuKeHUs Teia, OPOIICHHOTO TOPH3OHTAIBHO.



Tema 2. lunamuxa

IIpunuun otHocurensHOCTH ['anmunes. IlepBeil 3akoH Hprorona. MHepuuaibHbIe CHCTEMBI
OTCU€Ta.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HproToHa 117151 MaTepuanbHOU
Touku. Tpernii 3akoH Hpr0TOHA 1151 MaTEpHATIBHBIX TOYEK.

3aKoH BceMHUpHOro TAroreHus. Cuna tsxectu. IlepBas kocMuyeckas CKOPOCTb.

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

Tpenune. Buasl TpeHus (mokos, ckoibkeHus, kaueHus). Cuna tpenusi. Cyxoe tpenue. Cuia
TPEHUsI CKOJNbXKEHHMS M cuia TpeHus nokos. Kosdoumnuent tpenus. Cuia CONPOTUBIECHUS IPU
JBUKEHHUHU TEJa B XKHUIKOCTU WIN Tase.

[loctynarensHoe 1 BpaliaTeabHOE ABHKEHHUE aOCOTIOTHO TBEPIOTO TeNa.

MOoOMEHT cuibl OTHOCUTENIBHO OCH BpameHus. [Inedo cuibl. YeiaoBus paBHOBECHS TBEPIAOTO
Tena.

TexHnyeckue yCTpOHCTBA M NPAKTHYECKOE IPUMEHEHHWE: TOIIIWIIHUKH, [BIKCHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHNne MHEPLUH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIUX TEII.

Bropoii 3akon HeroTOHA.

N3mepenue cu.

CnoxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIii.

HesecomocTs. Bec Tena mpu yCKOPEHHOM MOIBEME U NTaJICHUN.

CpaBHeHHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUSI.

Ycnosus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule padomel

N3yuenue nBuxenus Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPYXHHE M PE3MHOBOM
oOpasiie, oT ux AedopMauu.

HccnenoBanue ycioBuil paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akonbl cOXpaneHus  MexaHuKe

Nmnynbc MaTepuaabHOW TOUYKU (Tena), CUCTEMbl MaTe€pHalIbHbIX TouyeK. MMmynbc cuibl u
MU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITYJbca. PeakTHBHOE NBHKEHUE.

Pa6ora cusbl. MOITHOCTH CHJTBI.

Kunernyeckass sHeprus maTtepuanbHOM TOuku. Teopema 00 H3MEHEHUM KHHETUYECKOM
JHEPIruu.

[MorennmanbHas sHeprus. [loTeHnuanbHas 3Heprust ynpyro 1eopMUPOBaHHON NpY>KUHBI.
[TotenunanbHas Heprus Tena BOJIU3KU MOBEPXHOCTH 3EMIIH.

[loreHnuanbHble UM HEMOTEHUMANbHblEe CHIbL. CBs3b pabOThl HEMOTEHLUMANbHBIX CHJI C
N3MEHEHUEM MEXaHUUYECKON HEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXAHUUYECKOM SHEPIUu.

VYnpyrue u HEyNpyrue CTOIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEpP, NPY>KMUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.



[lepexon moTeHNIMATBLHON YHEPTUN B KHHETHUYECKYIO M 0OpaTHO.

Vuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNMPYroro yjaapa ¢ TMOMOIIBI JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHI CUJIBI C U3BMEHEHHEM MEXaHWYECKON SHEPTUM Tella Ha IpUMepe
pacTsHKEHUS PE3UHOBOTO KI'yTa.

Pa3zpnen 3. MosekyasipHasi GU3UKa ¥ TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MeopUul

OCHOBHBIE MOJOXKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHM M UX OMNBITHOE OOOCHOBAaHHE.
bpoynoBckoe npuwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOAEHUCTBHS YacCTHIl BELIECTBA.
Mozenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPABIX TeJI U 0OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTUX MoJenel. Macca u pazmepsl mosiekyil. KonnuaectBo Bemectsa. [TocTostHHas ABoraapo.

TemoBoe paBHOBecue. Temnepatypa u e€ nsmepenue. [llkana remneparyp Llenscus.

Monens uneanpHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KUHETUUYECKOH TEOPHUU
HJIeaTBbHOTO Ta3a. AOCOJIIOTHAS TeMIIEpaTypa Kak Mepa CpelHe KUHETHYECKON YHEPTUHU TEIJIOBOTO
IBUKEeHMs yacThll ras3a. [lIkana remnepatyp KensBuna. ['a30Bble 3ak0HBI. YpaBHeHnE MeHieneeBa—
Knaneiipona. 3akon [anbrona. M3ompoieccsl B uacalbHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BellecTBa. ['paduyeckoe npencraBieHne H30IPOLIECCOB: U30TEPMA, U30X0pa, N300apa.

TexHuueckue ycTpoHCcTBa U NPAKTUUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JAMCKPETHOE CTPOEHHME BeIllecTBa, (Gororpaguu  MoOJEKyI
OPraHUYECKNX COCUHECHUM.

OnbITel 110 U Py3Un KUAKOCTEN U ra30B.

Mozenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onbita LtepHa.

OnbITHI, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOIO B3aUMOJECHCTBHUS.

Monens, WuIIOCTpUpYyroUIas NpUpoay AaBICHUS ra3a Ha CTEHKH COCYAa.

OnbIThl, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOTO ra3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

OmnpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPEHU 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoevl mepmoounamuru

TepMoauHamuyeckass cucrema. BHYTpeHHSE SHEprus TEPMOJAMHAMHYECKOM CHCTEMBI U
criocoObl €€ u3MeHeHus. KonmuuecTBo TeruioTl U paboTa. BHYTpeHHss 3HEprus 0JJHOATOMHOTO
MJIeaJbHOrO Ta3a. Buasl Teruionepenayu: TEIUIONPOBOJHOCTb, KOHBEKIUS, U3IydCHHE. Y JenbHas
TEII0EMKOCTS BellecTBa. KonnuecTBo TEIoThI IPY TEIUIONEpe1aye.

[TonsiTe 00 aguabatHoM mpouecce. IlepBrlii 3aK0H TepMOIUHAMUKU. [IprMeHeHue epBoro
3aKOHA TEPMOJMHAMMKH K H3omporeccaM. I'padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatumMocTh NpoLeccoB B IpUpPOJE.

Tennobie MamuHbl. [IpuHIMNBI AeiicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUN B
TerioBbIX MamuHax. Koadduuuent nonesnoro aeiictBus ternoBoil Mammubl. [k Kapuo u ero
KO3 PHUIHUEHT MMOJIE3HOT0 JeHCTBUSA. DKOJOrHUeCKre MPoOIeMbl TEIIOIHEPTETUKH.

TexHnyeckue ycTpolcTBa U NMPAKTUYECKOE IPUMEHEHHUE: IBUTaTeb BHYTPEHHETO CTOPAaHUS,
OBITOBOM XOJOAMIBHUK, KOHAUIIMOHED.



Jlemoncmpayuu

W3MeHeHre BHYTPEHHEH SHEPTUH TeJa ITPU COBEPIICHUN PAOOTHI: BBUIET MPOOKHU M3 OYTHUTKH
Moj JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue sQupa B JATyHHOH TpyOke HyTEM TpeHus
(BUI€OAEMOHCTpALINSA).

N3menenune BHyTpeHHEH SHEpruu (TEMIEpaTyphl) Telia MpHU TeIuionepeaaye.

OmnbIT 10 aanabaTHOMY PAaCUIMPEHHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, 1abopamopnule pabomol

N3mepenue yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u kKoHaeHcanus. VcnapeHnue u kumneHue. AOCONMIOTHAS M OTHOCUTEIbHAS
BIQXXHOCTh BO3AyxXa. HacelmeHHBIH map. YaenbHas TerwioTa HapooOpa3oBaHHs. 3aBUCHUMOCTH
TEeMIIePaTyphl KUIICHUSI OT AaBJICHUSI.

Teépnoe temo. Kpucrannuueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KPHUCTAILIOB.
Kunkue kpuctamisl. CoBpeMeHHble MaTepualbl. [I1aBiaenue u kpuctammsanus. Y aenbHas TemioTa
iasienus. CyOaumarusi.

VYpaBHeHHe TEIIOBOro OanaHca.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJYyYEHHs] COBPEMEHHBIX MaTEPUAIOB, B TOM YHCJIE HAHOMATEpUaJOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX apOB.

Kunenue npu noHWKEHHOM J1aBICHUH.

Crioco06b1 U3MEPEHUST BIAXKHOCTH.

Habntonienne HarpeBaHus ¥ IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTRA.

JleMOHCTpalus KpUCTaIIOB.

Yuenuueckuu skcnepumenm, i1abopamopnuvle pabomol

N3mepeHne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3znea 4. DiiekTpoauHaAMHUKA

Tema 1. dnekmpocmamuka

DnexTpuzanus Tesl. DIeKTpuueckuil 3apsaz. JBa Buna snektpudyeckux 3apaa0B. [I[poBoaHuky,
JTUAJIEKTPUKU U TTOJYIPOBOJHUKH. 3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHbli 31eKTpUYECKUid 3apsil. DIEKTPUUECKOE
nosie. Hampsxk€HHOCTB 3nekTpudeckoro noiis. IIpvHIMN cynepno3uuuy 3JIEKTPUYECKUX IOJIEH.
JIuHuM HANPsKEHHOCTH 3JIEKTPUUYECKOTO OIS,

Pabora cun sanekrpoctarudeckoro noss. [lotennuan. Paznocts notennumanos. [IpoBonuuky u
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJe. Juanexkrpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHncaTtop. DIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa. OJHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpocTBa M NPAKTUYECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUYECKas 3alllMTa, 3a3eMJICHHE DJIEKTPONPHUOOPOB, KOHIEHCATOpP, KOMUPOBAIBHBIN
amnmapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI AEUCTBUS HIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE T0JIE 3apsKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAs 3alUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUUECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IJIOLIAAM IUIACTHH, PACCTOSHUS
MEXKIy HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwtit 3nekmpuyeckuil mox. Toxu é pa3nuynvix cpeoax

DNEeKTpUUECKUN TOK. Y CIIOBHS CYLLIECTBOBAHUS JIEKTpUYecKoro Toka. Mctounmnku Toka. Cuna
ToKa. [loCTOSAHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ygacTka LETH.

DIIEeKTpHUYECKOE CONPOTHUBIICHHE. Y IEIbHOE CONPOTHUBIICHHE BelecTBa. [locinenoBarenbHoe,
IapajijiesIbHOE, CMENIAHHOE COEJUHEHNUE IIPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jxoynsa—Jlenna. MomHOCTB JIEKTPHUECKOTO TOKA.

DNEeKTpOABMKYILAsl CUJla U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHHMKA TOKa. 3akoH Owma nis
IIOJIHOM (3aMKHYTOM) asiekTprudeckoi nenu. Koporkoe 3amblkaHue.

DneKTpOHHas TPOBOJAUMOCTh TBEP/BIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHSI METAJVIOB OT
temmneparypbl. CBEpXIPOBOJUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas: ¥ MPUMECHAs! TPOBOAUMOCTD MOJIYIPOBOJHUKOB. CBOlCTBa
p—n-niepexoja. [lomynpoBoAHUKOBBIE TPUOOPHI.

DONeKTpUYecKuid TOK B pacTBOpax M paciilaBaX AJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
auccouuanus. JIeKTPOIIn3.

OnexTpuueckuil TOK B rasax. CaMOCTOSATENBHBII U HECAMOCTOSATENbHBIN pa3psal. MosHus.
[Ina3zma.

TexHuueckue yCcTpOWCTBa U NMPAKTUUYECKOE NPUMEHEHUE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKHU TOKA, 3JIEKTPOHATrpeBaTeIbHBIE TPHOOPHI, 3JIEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP
COINPOTHUBJICHUS, BAKYYMHBIA AMOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM U0/,
rajabBaHUKa.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSHKEHMS.

3aBUCUMOCTb CONPOTHUBIICHHS LMIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBL, IJIOLIAAU
MOTIEPEYHOr0 CEYEeHUs U MaTepuaa.

CMenanHoe coeIMHEHUE IPOBOJHUKOB.

IIpsimoe u3MepeHHe SNEKTPOABMXKYILIEH cuilbl. KOpoTkoe 3aMblkaHHE TIajbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U MpOBOJUMOCTh BO3/1yXa.

ORHOCTOPOHHSSI MPOBOJAUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, n1abopamopmvie pabomul

N3yueHune cMemaHHOTrO COeIMHEHUS] PE3UCTOPOB.

N3mepenne 3neKTpoaABUKYIIEH CHUIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHHUS.

Hab6nronenue snexrponusa.



Me:knpeaMeTHble CBSI3U

N3yuenne kypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
coJiep)KaTeIbHBIX MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHUH, XUMUH, reorpaduun
U TEXHOJIOTHH.

Meosicnpedmemnule noHsamusl, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAYYHOI'O [IO3HAHUSA: SIBJICHUE,
Hay4HbIi (akt, runoresa, ¢uznyeckas BeIMUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, HKCIEPUMEHT,
MOJIEIMPOBAaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbI YpaBHEHUH, TUHEHas QyHKIus, napadona, runepOona, ux
rpaduKd M CBOWCTBA, TPUIOHOMETpUYECKHE (YHKLUUHU: CHHYC, KOCHHYC, TAHI'€HC, KOTaHI'CHC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U UX IIPOEKIIMU Ha OCH KOOPJIMHAT, CJI0KEHUE
BEKTOPOB.

Buonozus: mexanudeckoe IBM)KEHUE B JKUBOHM mpupoje, auddysus, ocMoc, TemiooOMeH
KUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIayH, TEIIOBOE PABHOBECHE), JIEKTPUUECKUE SIBJICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KHUAKOCTEN U ra3oB, dJEKTPUUECKHUE CBOWCTBA
METAJUIOB, 3JEKTPOJIUTHYECKAs JUCCOLMALUS, TaJIbBAHUKA.

l'eocpaghus: BIaxxHOCTH BO3]lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeodpazoBaHue ABM)KEHUH C HCIOJIb30BAHHEM MEXaHU3MOB, YU4ET TpPEHHs B
TEXHHUKE, MOALIMITHUKH, UCIIOJIb30BAaHNUE 3aKOHA COXPAHEHUs UMITyJIbCa B TEXHUKE (paKeTa, BOAOMET
W Jpyrue), IBUTATENIb BHYTPEHHETO CropaHMs, MapoBas TypOuHa, OBITOBOW XOJOIWIIBHUK,
KOHAUIIMOHEDP, TEXHOJIOTUH MOJIYYE€HUsI COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCIIE HAHOMATEpUAJIOB,
U HAHOTEXHOJOTHMH, OHJIEKTPOCTATHYECKas 3alUTa, 3a3eMJIEHHE DJIEKTPONPHOOPOB, KCEPOKC,
CTPYMHBI MpPHUHTEp, AJIEKTPOHArpEBaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajlbBaHUKa.

11 KJIACC

Paznen 4. DiiekTpoguHaMuka

Tema 3. Maznummnoe none. IneKmpomazHuUmMHAaA UHOYKUUA

[TocrosiHHbIE MarHUThL. B3anMoieiicTBHE MOCTOAHHBIX MarHUTOB. MarHuTHOE moJie. BekTop
MAarHUTHON MHAYKUUK. [[pyHIUI Cynepno3uiuy MarHUTHBIX MOJIeH. JINHMM MarHUTHOW MHAYKIWH.
Kaptuna nuHuii MarHuTHOM MHAYKLMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe TMOjie MPOBOAHUKA ¢ TOKOM. KapTuHa NWMHUNA WHIYKIUKA MAarHUTHOTO TIOJIA
JUTMHHOTO MIPSIMOTO NMPOBOJHHMKA U 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKA C TOKOM. OMBIT
Opcrena. BzaumopeiicTBre NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna Jlopenia, e€ Moaynb U HanpaBieHue. /[BykeHHne 3apsAKEHHON YacTHIbI B OTHOPOJIHOM
MarHuTHOM noJje. Pabora cubl JlopeHna.

SIBieHne  BIEKTpOMAarHUTHOM WHAyKIMU. [lOTOK BekTOpa MArHUTHOM  WHIYKIIHH.
DNEeKTPOABMKYILAS CHUJIa UHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoM nuaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmoje. IJIEKTPOJBIKYIIAS CWIa HMHAYKIMM B TPOBOIHUKE,
JBHKYILIEMCS IOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NuaykTHBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOIBIDKYIIAS CHJIa CAMOUHTYKITUH.



DHeprusi MarHUTHOT'O MOJIsl KATYIIKU C TOKOM.

DNIeKTPOMArHuTHOE TOJIE.

TexHudeckne yCTpOWCTBA ¥ MPAKTHYECKOE TMPUMEHEHHE: TIOCTOSHHBIE MArHHTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3I€MEHTAPHBIX YaCTHUL], MHAYKLIHOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE FJIEKTPOHHOTO MMy4YKa MAarHUTHBIM TOJIEM.

JIuvHUY MHAYKIIUA MAarHUTHOTO TIOJIS.

B3aumMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrnepa.

[evictBue cuiibl JIopeHIa HA MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMATHUTHON UHAYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHJIbI MHIYKLUHWHA OT CKOPOCTH M3MEHEHHS MATrHUTHOTO
MOTOKa.

SIBiieHME CaMOUHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yyenne MarHuTHOTO MOJIA KATYIIKH C TOKOM.

UccnenoBanue AeiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMarHUTHOM UHAYKIUH.

Pa3pgean 5. Koje6anusi ¥ BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumusle KOaeoanus

KonebarenpHass cuctema. CBoOomHBIE MexaHWYeCKHe KoJjiebaHus. ['apMoHMYecKue
konebanusa. Ilepuon, wactora, ammmutyga u Qa3a koneOaHuil. [IpyKUHHBIA MasATHUK.
MareMaTHuecKuil MasiTHUK. YpaBHEHHE rapMOHMYECKHX Kosiebanuid. IpeBparienue sHeprun npu
TapMOHHYECKUX KOJICOAHUSX.

KonebarenpHblit  koHTYp. CBOOOAHBIE AJIEKTPOMATHUTHBIC KONEOAHUS B HACATHLHOM
KoJieOaTeTbHOM KOHTYpE. AHAIOTHS MEXITY MEXaHHUYECKUMU | JICKTPOMATrHUTHBIMHU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTUH B UJI€aTbHOM KOJIe0aTEIbHOM KOHTYpE.

[IpencraBieHre o 3aTyxarolMX KoJieOaHUSX. BBIHYXIEHHBIE MEXaHHYECKHE KOJICOaHWUS.
Pe3onanc. BeiHyX)aeHHBIEC 27IEKTPOMArHUTHBIC KOJICOAHHs.

ITepemennbiii Tok. CHHYCOMAQIBHBIM MEPEMEHHBIM TOK. MOIIHOCTH TMEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JENUCTBYIOIEE 3HAUEHHE CUIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpomsBonucTtBo, mnepegaya W TOTPEOJCHUE DICKTPUUYECKOW DHEPTHUU.
DKOJIOTMYECKME PUCKU TpU TPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa ucnonb3oBaHUs
3JIEKTPO3HEPTUHU B OBCEIHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUECKHUIM 3BOHOK, T€HEpaTop
MIEPEMEHHOI0 TOKa, TMHUU JIEKTpOoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeabHONW CHCTEMbI (IIPYKMHHBIM WM MaTeMaTHYECKHi
MasITHUK).

Hab6nronenue 3atyxaronmx KojieOaHu.

HccnenoBanne cBOWCTB BBIHYKIEHHBIX KOIeOaHUH.

Hab6nronenue pezonanca.

CBoOOAHBIC PJIEKTPOMArHUTHBIE KOJICOAHMS.



OcmmnorpaMmbsl - (3aBUCUMOCTH  CUJIBIL  TOKa ¥ HAOpsOKEHUS OT  BPEMEHH)  JJid
ANEKTPOMATHUTHBIX KOJICOaHMIA.

Pe3onanc mpu mocnenoBaTeIbHOM COEIUHEHHHM PE3UCTOpa, KAaTYUIKW WHAYKTUBHOCTH H
KOHJEHCaTopa.

Mojenb TUHUY 3JEKTPOIEpeadHm.

Yuenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

HccnenoBanue 3aBUCHUMOCTH TIEpUOJIa MalbIX KOJIGOaHUH Tpy3a Ha HUTH OT JJIWHBI HUTH U
Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIENU U3 NOCIIEI0BATEIbHO COEUHEHHBIX KOHIEHCATOPA,
KaTyILIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60J1HbL

Mexanudeckue BOJIHBI, yciioBUs pacripoctpanenud. [lepuon. CkopocTs pacnpocTpaHeHus: U
JuTMHA BOJIHBL. [lomepednsie U mpoxosibHBIE BOTHBL. MHTEephepeHus u nudpakins MEXaHUISCKUX
BOJIH.

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

DNEeKTPOMAarHuTHBIE BOJIHBI. YCIIOBUS HW3JIYYCHHs JJICKTPOMAarHWTHBIX BOJH. Bzammuas
opueHrtanus BekTopoB E, B, V B anexkTpomaruutHoi BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHEe,  MpeJOMJICHHe,  moyspu3anus,  audpakmus,  uHTepdepeHnusa.  CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHBIX BOJH. [IprMeHeHne 2IeKTpOMarHuTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paguOCBA3U U TeJIEBUACHU. Panronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHNE OKPYXKAIOIIEH CPEBI.

TexHuueckue yCTpoWCTBa M MPAKTHUUECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBas AUATHOCTHUKA B TEXHUKE U MEAMIIMHE, paap, paaAuonpruéMHUK, TEICBU30D, aHTCHHA,
tenedon, CBU-nieyn.

Jlemoncmpayuu

O0pa3oBaHue M pacrpoOCTPaHEHHUE MOMEPEYHBIX M MPOIAOIBHBIX BOJIH.

Konebmromieecs Teno kak MICTOYHUK 3BYKa.

Habmtoienne oTpakeHus U IPETOMIICHUS] MEXaHUYECKUX BOJTH.

Habmonenne untepdepeHnu U AUPpakuu MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAHC.

HabmoteHne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U YaCTOTOM KOJIeOaHMA.

HccnenoBanue CBOWCTB 3JE€KTPOMArHUTHBIX BOJIH: OTPAXKEHHE, IPEJIOMIIEHUE, MTOJISIPU3aLINs,
nudpakuus, UHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTtpuueckass ontuka. [IpsiMoMHEHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOM Cpene.
JIyu cBera. ToueuyHbI HCTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B TNIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI MpPETOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
IlosnHoe BHyTpeHHEE oTpaxkeHue. IIpenenbHbIN yroil OJIHOr0 BHYTPEHHErO OTPaKCHUS.

Hucnepcus cBera. CrioxkHbIN cocTaB Oemoro ceeta. L[Ber.

Cobupatomue u pacceuBaroiue JUH3bl. ToHKas muH3a. @OKYCHOE pacCTOSIHUE W ONTHYECKAs
cuia TOHKOM JinH3kL. [locTpoeHne n300paskeHuii B COOMPAIOIINX U pacCenBaIOIUX JIMH3ax. Dopmyra
TOHKOM JIMH3EIL. Y BEeJIMUCHHUE, TaBaeMOe JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKON ONTUKH.



BonnoBas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS HAOTIOACHUS
MaKCHMyMOB U MUHHUMYMOB B MHTEPQEPECHIIMOHHOW KapTHHE OT JBYX CHH(A3ZHBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus ceeta. Judpakunonnas pemeérka. Y caoBue HaOMIOACHUS ITIABHBIX MAaKCUMYMOB
MIPY MTaJICHUH MOHOXPOMATHYECKOTO CBETa Ha MU(DPAKIMOHHYIO PEHIETKY.

[Tonsipuzarus cBera.

TexHudyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToanmnapar,
MTPOSKIIMOHHBIN arapaT, MUKPOCKOII, TEJICCKOI, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIéTKa,
MTOJISIPOUT.

Jlemoncmpayuu

[IpsiMoNMHEWHOE pacmpoCTpaHEeHUE, OTPaXKCHHE U MpeioMiicHHe cBeTa. ONTHYeCKHe
PUOOPHI.

[TomHOE BHYTpEeHHEE OTpakeHne. MoJienb CBeTOBOIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3aX.

Moenn MEUKpOCKOTIa, TEIECKOIIA.

Hab6mronenue narepdepeHimu crera.

Hab6monenue nudpakuum cBeTa.

Habmronenue aucnepcun cBera.

[Tonydenue criekTpa ¢ TOMOUIBIO HPU3MBI.

[Toyyenue crekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HabGmroienne nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue mokazaTens MpeloMIICHHUs CTEKIIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Hab6nronenue qucnepcuu cBeTa.

Pa3znen 6. OcHOBBI cienMATIbHONH TEOPUH OTHOCUTEJILHOCTH
['panuibl MPUMEHMMOCTH KJaccuyeckoil MexaHukd. llocTynaTsl cnenuanbHOM Teopuu
OTHOCUTEITFHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBE€Ta B  BaKyyMe, MPHUHIUII
OTHOCUTEJIBLHOCTU DUHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMeJICHUE BPEMEHHU U COKPAILIEHUE JUTHHBI.
DHEprusi U UMITYJIbC PEISITABUCTCKON YaCTHUIIBI.
CBsi3b MaccChl € YHEPTHEH U UMITYJILCOM PENATUBUCTCKON YaCTUIBl. DHEPTUS MOKOSL.

Pazgean 7. KBantoBasi puszuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEpruM (POTOHA C €TO YACTOTON. DHEPTUSI U UMITYIIBC
¢doroHa.

Otkpeitue u uccnenosanue porodddexra. Onbitel A. I'. Ctonerosa. 3akoHbl hoTordpdexTa.
VYpasuenue DitHmreitHa s Gorodddexra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBeta. OnbrTel I1. H. JIeOGenena.

XHUMUYECKOE IEMCTBUE CBETA.

TexHuyeckue yCTpoilcTBa M MpakTUYeCKoe MpUMeHeHHe: (OTOAIEeMEeHT, (OTOAATUUK,
coNTHEYHas OaTapesi, CBETOAHOI.

Jlemoncmpayuu



®oTo3(peKT Ha yCTaHOBKE C IUHKOBOM MIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.
Cseronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopuenb atoma Tomcona. OnbiTel Pezepdopaa o paccesauto o -uactui. [ImanerapHas Moenb
atoma. [loctynatel bopa. M3ny4yenue u norsiorieHue (OTOHOB IIPH MEPEX0/Ie AaTOMA C OJTHOTO YPOBHS
SHEpruu Ha apyroi. Bunsl cnektpoB. CekTp ypoBHEH SHEPTrUU aTOMa BOJIOPOAA.

Bonnossie cBoiicTBa yactuil. Bonnsl ne bpoins. KoprnyckynsipHO-BOJIHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKIEHHOE U3ITyYEHHE.

TexHuueckne ycTpOMCTBA W MPAKTHYECKOE TNPHUMEHEHHE: CHEKTPaJIbHBIM  aHAJIN3
(ciexTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnenb onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI JIa3epa.

Habntoienue nuHeHyaThIX CIIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro crexTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JTOKa3bIBAIOLIUE CIOXKHOCTh CTPOEHHUS siapa. OTKpBITUE PAJMOAKTUBHOCTH.
OmnbiTel Pe3zepdopna mo omnpeaeneHUI0 cocTaBa paJuoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3IydeHus. BiausHue paJioakTUBHOCTH HA JKUBbIE OPIaHU3MBI.

OtkpeiTHE TIpoTOHA M HedTpoHa. Hyknonnas mozxens sigpa I'eitzenOepra—Banenko. 3apsina
saapa. MaccoBoe uncio saapa. M3oTomnst.

Anbda-pacnian. DIeKTpOHHbI M TO3UTPOHHBIM Oera-pacnaa. ['amma-uznyuenue. 3akoH
PaaAroOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sJipe. SnepHble cuibl. JledexT maccel sapa.

SAnepusle peakuuu. JleneHue U CUHTES SIEp.

SAnepnslii peaktop. TepmosiaepHsblil cunTe3. [Ipo6ieMbl 1 NEPCIEKTUBBI SAEPHON SHEPTETHKY.
OKOJIOTUYECKHUE aCIEKTHI SIIEPHON DHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TTO3UTPOHA.

Metozbl HaOIIOICHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@dyHnaMeHTanbHbIE B3aUMOACHCTBUSA. EAMHCTBO (pn3ndecKoit KapTHHBI MUpA.

TexHU4YecKkne YCTpOMCTBA M MPaKTUIECKOE MPUMECHECHHE: IO03UMETp, Kamepa BuibcoHa,
SIZIEPHBIN peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CYETYNK HOHM3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, rabopamoprvie pabomol
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMHUM U ACTPOPUIUKHT

Oransl pa3BuTus acTpoHoMuu. [lpukiagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMUHU.

Bun 3Bé3nHoro HeOa. Co3Besnus, SpKue 3BE3/IbI, MNIAHETHI, KX BUIUMOE JIBHKEHUE.
ConHeunas cucrema.



Connue. Conneunast akTUBHOCTh. MicTounuk sHeprun ConHua U 3BE€311. 3BE3/1bl, UX OCHOBHbIE
XapakTepUCTUKU. JluarpaMMa «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3MbI TJIABHOU
IIOCJIEIOBATEIBHOCTH.  3aBUCHMOCTH ~ «Macca —  CBETUMOCTb» Uil 3BE3X  TJIABHOM
MOCJIeI0BAaTeNIbHOCTU.  BHyTpenHee crpoenue 3BE37. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJonK COJIHIIA U 3BE3T. DTambl KU3HU 3BE3I.

Muineunsiii [Iyte — Hama I'anaktuka. [lonoxxenue u nBuxenue ComnHua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPHI B sIAPAX TAJAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. PasOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUHU.

Yuenuueckue nabnooenus

Hab6nronenus HEBOOPYKEHHBIM TJ1a30M C UCTHOIB30BAaHUEM KOMITBIOTEPHBIX TPHIIOKESHUHN IS
OTpesieNieHUs] TOJOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, maner, Mieunoro [lyTu.

O0o0marouee NOBTOpeHne

Posnb pU3MKM ¥ aCTPOHOMHUH B SKOHOMHUYECKOH, TEXHOJIOTHUECKOM, COLMAIbHON U 3THYECKOH
chepax HesTEIPHOCTH YEJIOBEKa, POJIb U MECTO (U3UKUA M aCTPOHOMHUHU B COBPEMEHHOUN Hay4dHOU
KapTUHE MHpa, poJib (hu3nYecKoil Teopun B GOPMUPOBAHUU MIPEICTABICHHM O PU3NUECKON KapTHHE
MHUpa, MECTO (PU3MYECKON KApTUHBI MHUpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABICHUNA O IPUPOJIE.

MesknpeaMeTHble CBA3U

W3yuenne kypca ¢usmkm 06a3zoBoro ypoBHsS B 11 Kimacce ocymiecTBisieTcss ¢ y4€ToM
coJiep)KaTeIbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Meoicnpedmemuule noHsmus, CBSI3aHHBIE C U3yYEHUEM METOJI0B HAYYHOI'O [IO3HAHUS: SIBJICHUE,
Hay4yHbId (akT, rumnoresa, (usnueckas BEIWYHHA, 3aKOH, TEOpus, HAOIIOACHHE, HYKCIEPHUMEHT,
MOJEIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHne CHUCTEMBl ypPaBHEHHM, TPUTOHOMETpUYECKHe (YHKIIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKLINUU
Ha OCH KOOpJWHAT, CIOKEHHE BEKTOPOB, IMPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIHMA, TPU3IHAKU
MoA00HUs TPEYrOJIbHUKOB, ONIPEIEICHUE TUTOMIAAN TUIOCKUX (uryp n o0béma Tel.

buonocus: snextpuyeckue SBICHUS B KUBOM MpPUpPOJE, KoleOaTenbHbIe IBUKCHHUS B KUBOM
MIPUPO/JIE, ONITUUECKHUE SIBJICHUS B )KUBOUM MPHUPOJIE, NEUCTBHUE paUaIlii HA KUBBIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYII, KpUCTAJUIMYECKAsk CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHuUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIN3.

l'eocpagusa: marHUTHBIE TONOCa 3€MIIM, 3aJI€)KH MAarHUTHBIX Py, (OTOChEMKA 3E€MHOM
MMOBEPXHOCTHU, IIPEACKA3AHUE 3EMIIETPSICEHUI.

Texnonocusi: JMHUU DIIEKTpOIEpeAad, T'€HEepaTop MEPEMEHHOTO TOKa, 3JEKTPOJIBUTaTEb,
WHIYKIIMOHHAs TIe4b, pajap, paauonpuéMHHUK, TeJIeBU30p, aHTeHHa, TenedoHn, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEUHasi OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne y4yebHoro mpeamera «®Pusnka» Ha ypOBHE CpeaHEro oOmero obpa3oBaHUS
(6a30BBIi YPOBEHB) JOJIKHO 00ECTICUUTD JOCTHXKCHHUE CIIEIYIONIUX JIMYHOCTHBIX, METANPEIMETHBIX
U TIPEIMETHBIX 00pPa30BaTEbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS ydeOHoro mnpeamera «Dusukay TOKHBI OTpaxaThb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIUXCS PYKOBOJACTBOBAaTHCA C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3UIMEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIMW, TIO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOIUX TPATUIIUOHHBIM LIEHHOCTSIM POCCUHCKOTO 00IIECTBa, PACIIMPEHNE )KU3HEHHOTO
OMbITA U ONbITA JEATEIHOCTH B MPOLIECCE PEATU3AMN OCHOBHBIX HANPABICHUN BOCHUTATEIbHON
NEeSITENbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTH I'PAXKITAHCKOM MTO3UITIH 00YJAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00I11ecTBa;

MPUHITHE TPAAUIMOHHBIX OOIIEYEeTIOBEUECKUX TYMAaHUCTHUECKUX U JE€MOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITENbHOCTh B HHTEpEcax TIpa)JIaHCKOro oOLIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIIHH;

YMEHHE B3aUMOJICHCTBOBATh C COI[MAIEHBIMA HHCTUTYTAMHU B COOTBETCTBHH C WX (PYHKITHSIMH
Y Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTaApPHOU U BOJIOHTEPCKOW AEATENBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON TPaKTaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM POCCUUCKUX YUEHBIX
B 00y1acTH (PU3UKHU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMIO M MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOWYMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
(buzmIecKoi HayKe;

5) Tpy/10BOro BOCIIMTAHUS:

MHTEpEC K pa3InyHbIM cepam mpohecCHOHATBHOM 1A TEIIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
(U3MKOH W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymed mpodeccun u
peanu30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHWI0 U caMO00Opa30oBaHHWIO B 001MacTH (DM3MKU Ha
MPOTS)KEHUU BCEH JKU3HU,

6) 3K0JIOrM4ecKOro BOCHUTAHUSA:

c(OpPMUPOBAHHOCTh  JKOJOTMYECKOM KYJIbTYphl, OCO3HAaHHE TIJ00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUI B OKPYXAIOIIEH Cpe/ie HA OCHOBE 3HAHUA LIEJICH
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;



pacUIMpeHue OIbITa AEATEIBHOCTH YKOJIOTNYECKOH HAPABICHHOCTH HAa OCHOBE MMEOIHXCSI
3HaHUil 1o (usuke;

7) HIEeHHOCTH HAYYHOr'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nvecKkoil HayKu;

OCO3HAaHWE IIEHHOCTH HAYYHOH AEATENHOCTH, TOTOBHOCTH B IPOIECCe M3YYEHUS (H3UKH
OCYIIECTBIISITH MPOCKTHYIO U HCCIIEAOBATENBCKYIO ACATEIFHOCTh HHIUBHYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBHUSI
Ba3oBbie jlorHUecKkne qeldcTBHA:

CaMOCTOSATENIbHO (OPMYJIMPOBATh M aKTYaJIIM3MPOBaTh MpOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH 1eNIN ACATeILHOCTH, 3a]1aBaTh MapaMETPhl U KPUTEPUU UX JOCTHKEHUS,

BBISBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B paCCMATPUBAEMBIX (DU3HUECKUX SIBJICHUSX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAJIM3a UMEIOIIUXCS MaTePHATbHBIX U
HEMaTepHUAILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B [IEATEIBHOCTh, OICHUBATH COOTBETCTBUE pE3yJIbTAaTOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIUHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSX pEajbHOrO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBareibCcKue 1eHCTBUS:

BJIaJICTh HAYYHOU TEPMHUHOJIOTUEH, KITIOYSBBIMH IMOHATUSMHU B METOIaMH (PU3UYECCKON HAYKH,

BIIQJICTh HABBIKAMHU Y4eOHO-HCCIEAOBATEIHCKOM W TPOEKTHOW AESITENLHOCTH B 00JacTH
(U3HUKY, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TIOMCKY METOJIOB PEIICHHsS 3134
(U3NIECKOTo COIepIKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

BIIQJICTh BHUJAMHU JICSITEILHOCTH TIO IMOJIYYCHHIO HOBOTO 3HAHHS, €r0 WHTEPIPETAIIHH,
peoOpa3oBaHUIO U TIPUMEHEHUIO B PA3JIMUHBIX YUYECOHBIX CUTYAIHAX, B TOM YHCJIE TPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJU3UPOBATh 3aj1aqy, BBIIBUTATh TUIIOTE3Y
e€ penIeHus, HaXOJUTh aPTyMEHTHI JIJIs JIOKA3aTeIbCTBA CBOMX YTBEPIKICHHM, 3a]1aBaTh MapaMeTPhI
Y KPUTEPUU PELICHHUS;

AHATM3MPOBATH MOJIYICHHBIC B XOJI€ PEIICHUS 3a/1a9l PE3YJIbTaThl, KPHTHYECKU OIEHUBATH UX
JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/1auyll B 00pa30BATEIBHON JEATEILHOCTH, B TOM
YHCIIe IPH U3YYeHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUSIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PH3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEEATCIIEHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEIMETHBIX 00J1aCTei;

BBIIBUTATh HOBBIE HJIEHU, TIpeJIaraTh OPUTHHAIBHBIE TIOIXOAbI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33729, TOIYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:

BIIQJICTh HAaBBIKAMH TOMY4YeHHS WHPOpManuu (PU3UIECKOro COAEpXKaHHUS W3 HCTOYHHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIHHO OCYIIECTBIIATh ITOUCK, aHAIH3, CHCTEMATH3AIUI0 K HHTEPIIPETAIIHIO
WHGPOPMAIIUU PA3TUYHBIX BUJIOB U (POPM IMPEICTABIICHUS,



OLICHUBATh JOCTOBEPHOCTh HH(OpMAIIHH;

HCIIOJIL30BAaTh CPCACTBA I/IH(bOpMaL[I/IOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peICcHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 3aJa4y C CcOOJIIo/IeHHeM TpeOoBaHUMN
APrOHOMHKH, TEXHHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKCHHUS, IPABOBBIX H ITHYECCKUX HOPM,
HOPM MH(POPMAIIMOHHON OE30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUIECKOTO COMEPIKAHUS B PA3IUUHBIX (popMaTax ¢ y4€TOM Ha3HAUCHHS
uHpoOpMaIMi W IEJeBOW AayIWTOpUH, BBIOHpas ONTHUMAJbHYIO (OPMY TNPEACTABICHHS |
BU3YyaJIH3aIIH.

KovMMyHukaTHBHBIC yHHBepcaibHbIe yueOHbIE 1eHCTBHUSA:

OCYILECTBIIATh OOLICHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOM EATEIbHOCTH;

pacro3HaBaTh MPEINOCHIIKN KOH(OIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTEI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIMBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHHA C y4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)kJI0T0 YjeHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHON JI€ATEIBHOCTH, OPraHU30BBIBATE U KOOPAUHHUPOBATH ACHCTBHS
110 €€ JOCTUKEHUIO: COCTABJIATH IUIAH JICHCTBUH, pACIIPEACIIATH POJIU C YYETOM MHEHUM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a M KAKIOI'0 YYaCTHHKA KOMAaHbl B OOIUI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C IO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEEHUE B PA3IMYHBIX CUTYaLUAX, IPOSBIAThH
TBOPYECTBO U BOOOpaXEHUE, ObITh MHUIIUATUBHBIM.

PeryasitTuBHbIEe YyHUBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYILECTBJISATh IMO3HABATEIbHYIO JI€ATE€IbHOCTh B 00JACTH (QU3UKU U
aCTPOHOMMHU, BBISBJISTH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTaBIATh IUIAH PEUICHHsS pacdE€THBIX M KAdeCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUSI TPAKTUUYECKON pabOThI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN
U TIPEIIOYTEHNU;
J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paciupATh paMK1 y4eOHOI0 IpeiMeTa Ha OCHOBE JIMUHBIX MTPEIOYTEHUN;
JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CHocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO SPYAULUN B 001acTH (PU3HUKU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHb.
CaMOKOHTPO/Ib, JMOLIMOHAIbHBIH HHTEJIEKT:
7aBaTh OLICHKY HOBBIM CHUTYalUsiM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb, OLICHMBATbH
COOTBETCTBHE PE3Y/IHTATOB LIEJISAM;
BJIaJIeTh HaBBIKAMH MO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPINAEMBIX NEHCTBUI U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI peIEKCUHU JIs1 OLEHKH CUTYaIH, BEIOOpA BEPHOIO PELICHHUS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEIIECHUS 110 UX CHHKEHUIO;



MPUHUMATh MOTUBBI U ApT'YMEHTHI JIPYTUX MPH aHAIIU3E PE3YJbTaTOB ICATEIbHOCTH;

MIpUHHUMATDH CC6$I, IHOHHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

NIPUHUMAaTh MOTUBBI U apIr'yMEHTBI IPYIUX MIPU aHAJIA3€ PE3YIILTATOB AEATEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpoueccce NOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IPOrpaMMBbI 110 (1)I/I3I/IKG JJIA
YPOBHsI CpefHero oOmiero oOpa3oBaHHs y OOYYaIONMIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBINA
WHTEJUICKT, MPEATOJIAratonui ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUSI, BKJIIOYAIOMIETO CHOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBFHOE COCTOSHUE,
BHJICTh HAINPaBJICHUS PAa3BUTHS COOCTBEHHON AYMOITMOHAIBHOMN c(ephl, ObITh YBEPEHHBIM B ceOe;

caMOperylupOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 32
CBOE IIOBCJACHUC, CIIOCOOHOCTH AIafTUPOBATLECA K OSMOLIMOHAJIBHBIM HM3MCHCHHUAM H IIPOABJIATH
THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBALlMM, BKJIKOYAIOLIEH CTPEMJICHUE K JOCTHKCHUIO LEIU U YCIEXY,
OIITUMU3M, MHUIIUATUBHOCTL, YMCHHC HeﬁCTBOBaTB NUCXO0OdA U3 CBOUX BO3M0)KHOCTCI\/’I;

SMMATHH, BKIIOYAIONIEH CHOCOOHOCTh TMOHUMAaTh SMOIMOHAIBLHOE COCTOSIHUE JPYrUX,
YUUTBIBATh €T0 MPU OCYIIECTBICHUH OOLICHUS, CTIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOMICHUS C JPYTHMH
JOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peniaTb KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 10 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y OO YJAIOIIUXCSI YMEHHI:

JNEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJOTUH, B MPAKTHUECKOU
JIeITeITLHOCTH JIFOJICH

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PM3MUECKUX MOJEJeil: MaTepranbHas TOUKa,
WHEpIHabHAs CUCTeMa OTCYETa, abCOMMOTHO TBEPIOE TENO, WICATbHBIA a3, MOJEIH CTPOCHHS
ra3oB, JKUAKOCTEH W TBEPIBIX TeJl, TOYCUHBIM AIEKTPUUYECKUN 3apsj MpU peuieHuH (U3nuecKux
3a/1a4;

pacno3HaBaTh (U3MUYECKHE SIBIICHUs (MPOIECChI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOpUH CTPOCHHsS BEUIeCTBA M AIJIEKTPOJUHAMUKHU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHUE, CBOOOTHOE MaJICHUE TN, TBUKCHHE
10 OKPYXXKHOCTH, MHEPIUs, B3auMoaeicTBrue Teil, auddy3us, OpOyHOBCKOE JIBIKCHUE, CTPOCHHE
KHUAKOCTEH W TBEPABIX TeJ, U3MEHEHUEe o0bEMa Tesl MPH HarpeBaHUM (OXJIAXIECHUH), TEIIOBOE
paBHOBecHE, HCHApeHHe, KOHACHcAalus, IUIaBJICHUE, KPUCTAJUIM3ALUs, KUIICHUE, BIIAXKHOCTh
BO3/lyXa, IMOBBIIICHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPbITOM COCYIE, CBS3b MEXKIY
rapaMeTpaMu COCTOSIHMS ra3a B U30IPOLIECCAX, SJIEKTPU3AIUs TN, B3aUMOACHCTBUE 3apsI0B;

OIMMCHIBATh MEXaHUYECKOE BUKCHHE, UCTIONB3Ys (PU3NICCKUE BEIMUUHBI: KOOPJUHATA, MTYTh,
nepeMeleHue, CKopocTb, YCKOpeHHe, Macca Tella, Cujla, UMITYJIbC Telsla, KHHeTHYecKas dHeprus,
MOTEHIIMAJIbHAs HYHEPrusi, MEeXaHudyeckas padoTa, MEXaHMYeCKas MOIIHOCTh; MpPH OMHUCAHUU
MIPABWJIBHO TPAKTOBATh (DU3MUECKHIA CMBICI HCIIOIb3yEeMbIX BEJTUYHH, UX 0003HAYCHUS W CTUHUIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAMU;

OIHCHIBATh U3YYCHHBIE TEIIOBBIE CBOMCTBA TEJ U TETIOBBIC SIBICHUS, HCTIONB3YS (PU3HUECKHE
BEJIMYUHBI: JIABJICHHUE Ta3a, TeMIepaTypa, CPeAHssT KHHETUUECKasi YHEPTUsl XaOTUUECKOTO JIBUYKEHUS
MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTh MOIIEKYN, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI DHEPIHA,



paborta raza, KoO3QpGUIUEHT MOJIE3HOr0 ASUCTBUS TEIJIOBOIO JBUTATENS; PU OMMCAHUU MTPABUIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI UCIIOJIB3YEMBIX BEITMUMH, UX 0003HAUCHHS U €IUHUIIBI, HAXOJAUTh
(hopMyIibl, CBS3BIBAIOIINE JaHHYIO (PU3HMUECKYIO BETUUUHY C IPYTUMH BEJIMUMHAM;

ONMHCHIBATh H3YUYEHHBIE 3JEKTPUUYECKUE CBOMCTBA BEILIECTBA M DJIEKTPUUYECKUE SIBICHUS
(mporieccsl), UCTONB3Ys (PU3MUYECKUE BEIMYMHBL: SJCKTPUUYECKUN 3apsl, SJIEKTPHUUYECKOE TOJIe,
HaIpsHKEHHOCTD OIS, MOTEHIHAN, pa3HOCTh NOTEHIMAJIOB; IIPU ONKUCAHUM MTPABUJIBHO TPAKTOBAThH
(bu3MYECKUN CMBICT MCTIONb3yEeMbIX BEJIMYHUH, X 0003HAYCHHS U CAMHHMIIBI; YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIOILME JAHHYIO (U3UYECKYIO BEJIMUMHY C JPYTMMU BEITUYUHAMU;

aHAIM3UPOBaATh (DU3MUECKHE NPOLECChl MU SBJICHMS, HUCHOJIb3ys (DU3MUECKHe 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHOro taroreHus, I, II u III 3axkonel HproTOHA, 3aK0H COXpaHEHUs
MEXaHUUYECKON SHEPruu, 3aKOH COXpPAaHEHWs] MMIyJbCa, NPUHLUI CYNEPIO3ULUU CUJI, MPUHIIMII
pPaBHOIIPaBUs HMHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHUS
BEIIECTBA, IA30BbI€ 3aKOHBI, CBSA3b CPEHEN KUHETUUECKOM SHEPTUH TEIIOBOTO ABMKEHUS MOJIEKYI
¢ a0COJIIOTHON TEMITepaTypO, MEPBHIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS JIEKTPUUECKOTO
3apsna, 3akoH KynoHa, npu 3TOM pas3nnyath CJIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTEMaTHUYECKOE BbIPAKEHHUE U YCIOBUS (FPaHULbI, 00J1ACTH) MIPUMEHUMOCTH;

OOBSCHATH OCHOBHbBIE MPUHIUIBI ACHCTBUS MalluH, NPUOOPOB M TEXHUUYECKHUX YCTPOUCTB;
pa3nuyaTh yciaoBUs MX O€30M1aCHOTO MCIIOIb30BaHMS B IOBCEIHEBHOM KU3HM,

BBIMOJIHATh AKCIEPUMEHTHI 110 HCCIEAOBAHHIO (U3UUECKUX SBICHUH U MPOIECCOB C
HCIIOJIb30BaHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHUM, IPU ITOM (OPMYIHPOBATH MpodIeMy/3aaady
U TUNOTe3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAHOBKY M3 IPEUIOKEHHOI0 000pYIOBaHMA,
MIPOBOAMTD OMBIT ¥ (POPMYITHPOBATEH BHIBO/IBI,

OCYIIECTBISThH MPSIMbIE U KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BETUYHH, ITPH 3TOM BHIOMpATh
ONITUMAJIBHBIN CIIOCOO M3MEPEHHUs M HUCIIOJIb30BaTh WM3BECTHBIC METOJbI OLIEHKH IMOTPEIIHOCTEH
N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BEIMYMHAMH C KCIIOJIb30BAHHUEM MPSMBIX
M3MEPEHUH, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH pPE3YyIbTATHl IOJy4YECHHON
3aBUCHUMOCTH (PU3NYECKUX BEJIMYHMH B BHJE TaOJHIl U IpadUKOB, JAeNaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEI0BaHUS;

coOroaTh MmpaBuiia 6€30MacHOro Tpy/ia IpU MPOBEIECHUH HCCIEA0BaHUN B paMKaxX y4eOHOro
HKCIIEPUMEHTA, Y4eOHO-HUCCIEI0BATEIbCKOW M TMPOEKTHOM JESATENBHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHHUS;

pemath pacyE€THbIE 33Ja4M C SIBHO 3a/JaHHON (PM3NYECKON MOJENBIO, UCTIONb3Ys (PU3NYECKUe
3aKOHBI M TPHUHIMIIB, HA OCHOBE aHajlu3a YCJIOBUSA 3a/lauyd BBIOMpATh (U3UYECKYIO MOJEIb,
BBIJICJIATH (PU3UUECKUE BETUYUHBI 1 (DOPMYJIIbI, HEOOXOAMMBIE IS €€ PEeLIeHHs, IPOBOJAUTH PAaCUEThI
1 OLIEHHBATh PEAIHOCTD MOJYYEHHOT 0 3HAaUeHUS (PU3NUECKON BEIMYMHBI,

pelars KauyeCTBEHHBbIE 3a/layd: BBICTPaUBaTh JIOTMYECKH HENPOTUBOPEUYMBYIO LIEMOYKY
paccyKIeHUH C OTIOPOi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS,

WCIIOJIb30BaTh MPHU PEIICHUU y4eOHBIX 3a7]a4 COBpEeMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTHH
JUIs TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETALUMH U ITPEACTaBICHHUS y4eOHON 1 HAYIHO-TIOMYJIAPHON
nH(pOpMallH, MOJTYYEeHHON U3 Pa3InYHbIX UCTOUYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIYy4aeMYyHO
nH(popmanuio;

MIPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETHUUYECKUE 3HAHUS N0 (U3MKE B NMOBCEAHEBHOMN JKU3HH U1 00eCTICUCHUS
0€30IaCHOCTH TIPpU OOpPAILIEHUH C MPHOOpPaMHM M TEXHMYECKUMH YCTPOHCTBaMH, JUIsI COXPAHEHUS
3J10pOBbS U COOIOICHUSI HOPM DKOJIOTMUECKOT0 TIOBEJIEHHUS B OKPY’KaIOLLEH cpee;



paboTaTh B IpyIIE C BHINOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJEH, MIaHUpOBaTh paboTy
TPYIIIBL, PAIIMOHAIBHO PACIIPENEIATh O053aHHOCTH U IUIAHUPOBATH JESTEILHOCTh B HECTaHIAPTHBIX
CUTyallusiX, aJEeKBAaTHO OIIEHMBATh BKJAJ KaXJ0ro U3 YYaCTHUKOB TpPYIIbl B peElICHUE
paccMaTprUBaeMoil mpoOJIeMBbl.

K xonmy obOyuenus B 11 kijacce mpeaMeTHBIC pe3yiabTaThl HAa 0a30BOM YpPOBHE JOJDKHBI
OTpakaThb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha TPUMEpax poib U MecTO (PHU3MKH B (POPMHUPOBAHUHM COBPEMEHHOMN
HAay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAaHULBl MPUMEHEHHS] H3YYEHHbIX (U3MUECKUX MOJEJEeH: TOYEUHBIH
3JEKTPUUECKUIN 3apsifl, JIyd CBETa, TOUCUHbId UCTOUHUK CBETA, AJI€pHAsl MOJIENIb aTOMA, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Sipa MPH pelieHNH (PU3NIECKHX 3a/1aY;

pacrio3HaBaTh (pu3Wyeckue SBIEHUS (MPOIECChI) M OOBSICHITH WX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBAaHTOBOM (M3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MArHUTHOE AEMCTBHS TOKA, B3aUMOICHCTBUE MarHUTOB, JIEKTPOMATrHUTHASI UHAYKLUS,
JIECTBHE MATHUTHOI'O IOJS HAa IPOBOJHUK C TOKOM M JABMKYILIMKCS 3apsill, 3JIEKTPOMAarHUTHBIE
Kose0aHus M BOJHBI, NPSMOJMHEHHOE paclpOCTpaHEHUE CBETa, OTpPaKEHUE, IPeOMIICHHE,
uHTEephepeHIys, AUPpaKIUsg U TOIAPU3AIHs CBETa, JUCTIEPCHUS CBETA, POTOINEKTpHUeCKuil ekt
(poroaddext), cBeToBOE MaBICHHE, BO3HHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaJIMOaKTUBHOCTD;

ONUCHIBATh M3y4YCHHbIE CBOMCTBAa BeILIECTBA (DJIEKTPUUECKHE, MarHWTHBIE, ONTHUYECKUE,
ANEKTPUYECKYI0O MPOBOJAMMOCTh PA3JIMUYHBIX CpEel) M DIIEKTPOMATHUTHBIC SIBICHUS (TPOLIECCHI),
UCTIONB3Ys (PU3NUYECKHUE BEIMYMHBI: HIEKTPUUCCKUI 3aps]], CUIa TOKA, DJICKTPUIECKOE HAIPSDKEHHE,
ANEKTPUYECKOE COIMPOTUBJICHHE, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIKYIIas Cuila, paboTa ToOKa,
WHIYKIUS MarHUTHOTO MOJs, cuia Amnepa, cuia JlopeHua, MHAYKTUBHOCTh KaTyIIKH, YHEPTHUs
NEKTPUYECKOTO U MATHUTHOIO IOJIEH, IEPUOJ U YacTOTa KoJieOaHUH B KoJeOaTeIbHOM KOHTYpE,
3aps] U CUJla TOKa B MPOLECCE T'apMOHHUYECKUX AIJIEKTPOMArHUTHBIX KojiebaHui, (okycHoe
paccTosiHMe U ONTUYECKAas CUJIa JIMH3bI, IPU ONUCAHUM MPABHIBHO TPAKTOBATh (PU3UUECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMUNH, UX 0003HAUEHUS U €JUHUIIBI, YKa3bIBaTh (POPMYJIbL, CBSI3bIBAIOLINE JAHHYIO
(bu3MYECKYIO BEIMUUHY C APYTUMHU BEIUUUHAMU;

OIMCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIONbB3Ys (PU3UUECKUE BEIIMUUHBI:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETA, SHEPrus U UMIYJbC (OTOHA,
MepUoJ MoJypacnaaa, SHEpPrus CBSI3M AaTOMHBIX sA€p, IPU ONUCAHWM NPABUIBHO TPAKTOBATH
(bu3NYeCKUi CMBICI UCTIONB3YEMBIX BEJIHMUYUH, UX 0003HAYEHHS U €IWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (DU3MYECKYIO0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMM, BBIYUCISATH 3HAUCHUE
(u3NYEeCKON BETUYNHBL;

aHaU3UpPOBaTh (PU3UYECKHUE TMPOILECCHl M SBJICHUS, HCHOJIB3ysd (PHU3MUECKUE 3aKOHBI H
MPUHIUIBL: 3aKOH OMa, 3aKOHBI OCIE0BATENBHOTO U MAPAIIIEIBHOTO COETMHEHHSI TPOBOIHUKOB,
3akoH JIxoynsa—JIeHna, 3akOH JJIEKTPOMATHUTHOM HMHIAYKLUUU, 3aKOH IPSAMOJIMHEHHOIO
pacnupoCTpaHEHHUs] CBETa, 3aKOHbI OTPAaXXEHMsI CBETA, 3aKOHBI IPEIOMIICHUS CBETa, YpaBHEHHUE
OiinmreitHa st porodddexra, 3aKOH COXpAaHEHUS YIHEPTHH, 3aKOH COXPAHEHHS UMITYJbCa, 3aKOH
COXPAaHEHHUs JIEKTPUUYECKOTr0 3apsJia, 3aKOH COXPAHEHUsI MacCOBOI'0 YMca, IOCTynaThl bopa, 3akoH
pPaAMOaKTUBHOIO pacnajna, Mpu OSTOM pas3iinyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPAKEHHUE U YCIOBHs (TPAHUILIBI, 00JIACTH) MPUMEHIUMOCTH;

OIIpEAEIIATh HAIlpaBICHUE BEKTOPA MHIYKIIMM MarHUTHOT'O I0JIs IPOBOJIHUKA C TOKOM, CHJIbI
Awmriepa u cuinsl JIopeHna;



CTPOUTH U ONUCHIBATH N300pAKEHHE, CO3/1aBAEMOE INIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI 110 HCCICAOBAHHIO (U3UUECKUX SBICHUH U IPOIECCOB C
WCTIOJIh30BaHUEM TIPSMBIX, 1 KOCBEHHBIX U3MEPEHHUN: TIPH 3TOM (HOpMYyIHpOBATh MpoOIeMy/3a1aqy
U TUNOTe3y Y4eOHOIro 3KCIEepHUMEHTa, cOOMpaTh YCTAaHOBKY M3 NPEAJIOKEHHOTO 000pyJOBaHUS,
MIPOBOJUTH OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYILLECTBIIATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIMYMH, IIPU 3TOM BBIOUPATH
ONTUMAJIBHBIA CIIOCOO WM3MEPEHUs M HUCIOJIb30BaTh W3BECTHBIE METOJbl OLIEHKH MOIpeIIHOCTel
U3MEPEHU;

HCCIIEIOBAaTh 3aBUCUMOCTU (PM3UYECKUX BEIMUYUH C HCIIOJIB30BAaHHEM MPSMBIX W3MEPEHHUI:
IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATh PE3yJAbTaThl MOJTYYEHHOW 3aBHCHUMOCTHU
(GU3NIECKUX BETUYMH B BHJIE TaOJIUI] ¥ TPpadUKOB, AETIaTh BEIBOJBI TI0 PE3YJIbTaTaM HUCCIICAOBAHUS;

coOuroaTh MpaBuia 6e30MacHOro Tpy/a MpH MPOBEASHUN UCCIeI0BaHUN B paMKax yueOHOro
HKCHEPUMEHTA, y4eOHO-HUCCIIEOBATENBCKONM M MPOEKTHOM JESITeIbHOCTH C HCIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYAOBAHMUS;

pemaTh pacyE€THBIE 3a/1a4M C SIBHO 3aJJaHHOHN (U3NYECKON MOJIENbI0, UCIIONb3Ys (PU3NUECcCKue
3aKOHBl M TPUHIMIBI, HA OCHOBE aHAlIM3a YCJIOBUS 3a/Ja4ydl BBIOMPATh (PU3MUECKYIO MOJIEIb,
BBIJICJIATh (PU3NUECKHE BEIMYHUHBI U (POPMYJIbl, HEOOXOAMMBIE Ul €€ PEeLeHUs], IPOBOJAUTh PacUEThI
Y OLIEHUBATh PEATbHOCTb MOJIYYEHHOT0 3HaUYeHHS (PU3NYECKON BETUUNHBI;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHYECKH HETPOTUBOPEUYMBYIO IICTIOUKY
paccyXIeHUl ¢ ONOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMS;

UCIOJIb30BaTh MPU PEIICHUH Y4eOHBIX 3a/1ad COBPEMEHHbIC MH(POPMALMOHHBIE TEXHOJIIOTUU
IUTSL TIOUCKA, CTPYKTYPUPOBAHHUSI, HHTEPIIPETAIIUH U TPECTABICHHS yIeOHOW H HAYIHO-TTOIYIISIPHON
MH(pOpPMAalNH, MTOJYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKU aHAJIU3UPOBATh MOIYYaeMYIO
UHpOPMAIIHIO;

OOBSICHATH TPUHIUIBI ICHCTBHUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3ianyaTh
yCJI0BHUs UX 6€30MaCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KHU3HM;

MIPUBOIUTH IPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B O0BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM KU3HM AJIT 0OecreueHus
0€30IaCHOCTH TIPH OOpAlICHUH C MPUOOpaMH W TEXHHUYECKUMH YCTPOHCTBAMH, JJISI COXPAHCHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI 0 MIOBEACHUS B OKpYXKaIoLIeH cpene;

paboTath B TpyIIE C BHIMOJIHEHUEM PA3UYHBIX COLMAIBHBIX POJIEH, IMIaHUPOBAaTh paboTy
TPYIIIBL, PAIIHOHAIEHO PACIIPENIEIATH 00sI3aHHOCTH M TUTAHUPOBATH e TEIFHOCTh B HECTaHIAPTHBIX
CUTyallUsiX, aJEeKBaTHO OLIEHUBaTh BKJAJ KaXJOr0 U3 YYACTHUKOB TPYMIbI B pEIICHUE
paccMaTpuBaeMoil mpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
H KoJL1ecTBO 1aCOB DJIeKTPOHHBIE (U(pPOBHIE)
Ne ni/m AUMEHOBANUE PAsAeI0B 1 TEM o0pa3oBaTe/bHbIE PeCypchl
NMPOrpamMMmblI
Bcero KonTtpoasnsbie  IIpakTudeckue
padoThI padoThI
Paznen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa U METOJbl HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
' g i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 hitps://m.eds00.ru/Tf41bF72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 o o KHHETHIECKOM T6 9 1 bubnnorexka [IOK
. CHOBBI MOJIEKYJIIPHO-KHHETUYECKON TeOpUn https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cocTosiHUS BellecTBa. da3oBbie 5 bubnuorexa [IOK
' nepexoabl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
4.1 DICKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
492 [TocTostHHBIN neKkTpuYecKnid TOK. Toku B 12 1 bubnnoreka [IOK
' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
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11 KUIIACC

HauMeHoBaHue pa3iejioB H TeEM
Ne i/ pasi

KoaunuecTBO 4acoB

DJIeKTPOHHBIE (M (ppoBbIE)

MPOrpaMMsl | o0pa3oBaTeJIbHBIE PeCYPChI
Bceero KoHnTpoJbHBIE padoThI ] IIpakTH4eckne padoThI
Pazpea 1. QJJIEKTPOANHAMHUKA
11 MarsuTHOe 1oJie. DJIeKTPOMarHuTHas 11 1 3 bubmoreka [IOK
WHTYKIHST https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Paznean 2. KOJEBAHUSA U BOJIHBI
21 MexaHUYeCcKue B DJIEKTPOMAarHATHBIC 9 1 bubmmoreka [IOK
KoebaHus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4eckre U 3JeKTPOMarHUTHbIE BOJTHBI 5 1
23 Onriica 10 3 ﬁtptlgg:jl/(r)rfia%ﬁgﬁ/ﬂ41c97c
Uroro mo pa3neny 24
Paznen 3. OCHOBBI CHIELIMAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OCHOBEI crielIuanbHOM Teopuu 4 1 Bubmorexa LHOK
OTHOCHUTEIHFHOCTH https://m.edsoo.ru/7f41c97c
Uroro mo pa3neny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEHTHI KBAaHTOBOM ONTHKU 6 ﬁgggﬁ?;ﬁiiﬂﬁn f41c97¢
4.2 CtpoeHue aroma 4
4.3 ATOMHOE SIIpO 5
Hroro mo pazaeny 15
Pazpea 5. DJIEMEHTBI ACTPOHOMHHU U ACTPO®U3UKHA
51 DJIEMEHThI aCTPOHOMHUH M aCTPODU3UKH 7 1 E;IS;I:I;I/?nT.eeI:jaS(I){)(,)rIS/7 f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE
bubmmorexa IJOK
6.1 Obobmaromee nosTopenne 4 https://m.edscl)lo.ru/7f410970
Hroro no pazpeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 [TIPOTPAMME 68 4 7



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Nen/m | Tema ypoka

KoanuyecTBo 4acoB

Jara

JIEeKTPOHHBIE IH(POBBIE

Bcero | Kontpoabhbie | I[IpakTnueckue o0pa3oBaTe/bHbIE
H3ydeHust
padoThI padoThI pecypcbl
®usuka — Hayka o npupoze. Hayunsie 04.09 bubmmorexa [LIOK
1 1
METOJIbI IO3HAHHSI OKPYIKAIOIIET0 MHUPA https://m.edsoo.ru/ff0c32e2
, | s s fomopann | % morea 0k
P a P pa, https://m.edsoo.ru/ff0c33e6
B IIPAKTHUECKOHN JESITEbHOCTH JTIOACH
MexaHndeckoe IBHKEHHE. 11.09
3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 bubmuorexa [IOK
nemkenus. [lepemerienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHUe
4 PaBHOMEpHOE IPSIMOJIMHEHOE 1 14.09 bubmuorexa [JOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE PSIMOIHHEHHOE 1 18.09 bubnuorexa LIOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBobOoaHOE nazeHune. Y CKopeHue 1 21.09 bubnmnoreka [IOK
CBOOOIHOTO A ICHUS https://m.edsoo.ru/ff0c39cc
- KpuBonnHeiinoe nBuxeHue. [[BuxeHne 1 25.09 bu6muorexa LIOK
MaTepHUaTbHON TOUKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
y | mmmmm————
P ' https://m.edsoo.ru/ffOc3be8
[TepBbsIii 3ak0oH HproTOHA
o | e Ot |
YHEPHOSHH -+ DTOpOr https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepuanbHON TOUKH
10 Tpetwuii 3akon HeroToHa my1st 1 05.10 bu6mmoreka [IOK

MaTCpHaJIbHBIX TOUYCK

https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3620
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3akoH BceMHupHOTO TsaroTeHus. Crna 09.10
11 TSKECTH. He;)BaSI KOCMUYECKas bubmorexa LOK
https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12.10 bubmuorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuina tpenus. KoaddummenT tpenus. 16.10
13 Cuna ZgnpOTHBnel({qu:I l'I[lpI/I ,Z[BI:E(@HHH brbmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
Tena B KUAKOCTH WIIH raze
IToctynarenpHOE 1 BpalaTeabHOE 19.10
14 JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa. but6mmoreka [IOK
MowmenT cubl. [Tnedo cuisl. YcmoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPOTO Tea
Hmnynbc MaTepraabHOW TOYKH, 23.10
15 CHUCTEMBI MAaTEPUAJIBHBIX TOUEK. bubnmoreka [IOK
Wmmynbe cuitbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE ABMKCHUE
PaboTa 1 MOIIHOCTE CUJIBI. 26.10
16 KuneTtnueckast sHEprust MaTepuaabHON bu6nuoreka [IOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUU
[loTenmanbHas SHEPTHSL. 09.11
[ToreHuunanbpHast SHEPTUA 0
17 ne(bopllxlmpOBaHHoﬁ Epym?llgglyr brbmmorexa LIOK
https://m.edsoo.ru/ffOc461a
[TorenuuanpHas SHEprus Tena BOIU3U
MOBEPXHOCTH 3eMJIU
[ToTeHIIMaNbHBIE U HEMOTEHIIMATbHBIE 13.11
cuibl. CBs3b pabOTHI HEMTOTEHIIUATBHBIX
18 CHUII C H3MeHeiHeM MexaHquclllcoﬁ bubmmorexa [IOK
https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHEeHMsI MEXaHUYECKON YHEPTUH
19 Jlaboparopnas pabota «lccrnenoBanue 16.11

CBA3HU pa6OTbI CHJIbI C UKBMCHCHHEM



https://m.edsoo.ru/ff0c3d00
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MEeXaHUYECKON SHEpPruu Tesla Ha
IIPUMEpE PACTSKEHUS] PE3UHOBOTO
KIyTay

20

Konrponsnas pabora o teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXpaHCHHS B MEXAHHUKE»

20.11

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Auddysus

23.11

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

22

Xapaktep IBHXKEHUS U B3aUMOJICHCTBUS
YacTUll BelecTsa. Moaenu cTpoeHust
ra3oB, )KMJIKOCTEW U TBEPIBIX TEN

27.11

23

Macca monekyn. KonndecTBo BemecTsa.

[locTosinnast ABoraapo

30.11

24

25

26

TemnoBoe paBHOBecue. TemnepaTtypa u
e€ usmepenue. lllkana remneparyp
Lenbcus

Wneanpheiii raz3 B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTtypa Kak Mepa
CpeaHeN KUHETUYECKOU YHEPTUU
JIBHKCHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

04.12

07.12

11.12

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4fde

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

14.12

28

Jlabopartopnast pabota «MccinenoBanue
3aBHCHMOCTH MEXIY ITapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOTO Ta3a

18.12

29

N3onporeccsl B UA€aIbHOM raze U ux
rpaduueckoe mpeacTaBIeHUuE

21.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sneprust
TepMOI[HHaMHHGCKOfI CUCTEMbI U
crocoObl e€ n3meHenus. Komunaecto

25.12

bubnuorexa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UJEAIBHOTO
rasa

31 Buis! Temonepean 28.12 bubmuorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY enbHast TEMITOEMKOCTD BEIIECTBA. 11.01
32 Kgﬂl/I‘ICCTBO TEIUIOTHI IIPH B brbmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terionepeaaye. AauabaTHBIN Mporece
IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 15.01 bu6muorexa LIOK
33
NpUMEHEHHE K U30IMPOIIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE. 18.01 bubmmorexa [IOK
Bropoii 3ak0H TepMOIMHAMUKI https://m.edsoo.ru/ff0c6230
35 [Mpuntun aeiictus u KI1J[ TermoBoit 22.01 bu6mmoreka [IOK
MAIITHHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KITJ] 25.01
37 DKOJIOrHYecKUe MpodIeMBbI 29.01
TETUIO3HEPTETHKU
38 O6o06marommmii ypok «MoneKkysipHast 01.02 bubmuotexa [JOK
¢duznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas paboTa mo teme 05.02
39 «MOTI%KYJISIPHESI ¢u3uka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
40 [TapoobpazoBanue U KOHACHCAITHS. 08.02 bub6mmorexa LIOK
Hcnapenue u KuneHue https://m.edsoo.ru/ffOc63b6
41 AOCOIIOTHAS U OTHOCHUTEIbHAS 12.02 bubmuoreka [JOK
BIQXXHOCTH BO3/1yXa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammuyeckue u 15.02
42 amop(dHbIe Tea. AHU30TPOIHUS CBOCTB bubnmoreka [JOK

KpHucTamioB. XKuikue KpucTasibl.
CoBpemeHHbIE MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[InaBrieHne u KpUCTAIUIU3ALIMS.

19.02

43 VienbHas TEIIOTA IIJIaBJICHUS. bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
CyOnumarust
22.02 bubmuorexa [IOK
44 YpaBHeHHE TEIIOBOTO OanaHca https://m.eds00.ru/ff0c6820
DneKTpu3anys Tell. DICKTPHUSCKUMN 26.02
45 3apHJ:[T.pI[BaILI/Iz[a 3neKTpI/ItT£CKI/IX bubmmorexa HOK
https://m.edsoo.ru/ffOcébcc
3apsIoB
I[IpoBOAHUKHY, TUDIIEKTPUKHA U 29.02
46 H(I))J'(I)YI'?];I)[OBO,I[I;I/?KI:. SE’:aKf))H COXpaHEHHUS » buommorexa LOK
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECCKOTO 3apsa
BzanmopeiicTBre 3apsaoB. 3aKOH 04.03
a7 K;JIOHZ.H'T‘OSIG:IIHZ;I gnﬁimfmezmﬁ bubmorexa [IOK
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsok€HHOCTD JIEKTPUIECKOTO TTOJIS. 07.03
48 [TpuHIIUTT CyTIEPIO3UITTT bubmuorexa [IOK
SIIEKTPUYUECKUX ToJieH. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
49 PaboTa cuit 31eKTpoCTaTHYecKOro mois. 11.03 bubnuorexa LIOK
IToreHuuan. Pa3HOCTH MOTEHIIMAIIOB https://m.edsoo.ru/ffOc6f00
o | Mromamms e
https://m.edsoo.ru/ff0c7018
Jlmanekrpudeckasi MpOHUIIAEMOCTh
51 DnexTpoémrocTh. Konmencarop 21.03 bubmorexa LTOK
https://m.edsoo.ru/ff0c7126
52 Sglf;zggzﬁ)l;oac.g;J;?;I;O;;pﬂmeHHoro . bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
KOH/ICHCATOpa
53 JlabopaTtopHast pabota "U3mepenue 04.04
AIEKTPOEMKOCTH KOHeHcaTopa"
54 [TpuHIMD AEHCTBUS U TPUMEHEHUE 08.04

KOHACHCATOPOB, KOIMMPOBAJIBHOT'O
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amnmnapara, CTpyHHOT 0 IpUHTepA.
DnekTpocTaTuyecKas 3alimTa.
3azeMiIeHHe AJIEKTPONPUOOPOB

55

DNEeKTPUUECKUM TOK, YCIOBUS €TI0
cyuiectBoBaHus. [IocTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Comportusnenue. 3akoH Oma st
y4acTKa Lenu

11.04

56

[TocnenoBarenbHOE, ApaJUIeIbHOE,
CMEIIIaHHOE COSIMHEHHE IPOBOTHIKOB.
JlabopaTtopnast pabota «3yuenue
CMEIIAHHOTO COCTUHEHUS PE3HCTOPOBY

15.04

bubmuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH ANEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

18.04

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7838

58

3akon OMa 71 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne DJ]C ucTouyHMKa TOKA U
€r0 BHYTPEHHET'O COITPOTHBIICHHSI

22.04

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

59

DNEeKTpOHHAS IPOBOUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTH COTIPOTHBIICHUS
METaJJIOB OT TeMIIepaTypBhl.
CBepXIpOBOIUMOCTD

25.04

60

DNEeKTPUYECKUM TOK B BAKyyMe.
CBolCTBa JIEKTPOHHBIX MyYKOB

02.05

61

[ToxynpoBOIHUKH, UX COOCTBEHHAS U

IIpUMECHas MpoBoAUMOCTh. CBoOICTBa
p—n-nepexoxna. IlomynpoBoaHUKOBEIE
npudopbI

13.05

bubmuorexa [IOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKU TOK B paCTBOpax 1
pacIiuiaBax 3JE€KTPOJIUTOB.

16.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOTUTHYECKAS TUCCOITUATIHS.
DIIeKTPOIN3

DJIEKTPUYECKUH TOK B Ta3ax. 20.05
63 CaMocCTOsTEbHBIN U 1 bubnmoreka [IOK
HECaMOCTOSTEbHBIN pa3psia. MoHuUS. https://m.edsoo.ru/ff0c84ae
[Tnazma
JIEKTPUYECKHIE MPUOOPHI M YCTPOHCTBA 23.05
64 ini ngaK:fme(e:Kolz r?;)I/II)MeHeyI:Hep.O i 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH 0€30IaCHOCTH
65 O06o0maromuii ypok 1 but6mmoreka [IOK
«DNEKTPOTUHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «9nektpocratuka. [locTosHHBII 1 bubmuotexa [JOK
AJIEKTPUYECKUI TOK. TOKH B Pa3InUHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHEI ypok. O000IIArOIIHIA YPOK 1 bubnmorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8c56
68 Pe3epBHblIil ypok. O60061maromui ypok 1 bu6mmorexa [IOK
o TemaM 10 kitacca https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

®dusmka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuit H.H. ox

penakmueit [TapdentreBoit H.A., Aknmoneproe obmiectBo «M31aTenbcTBO

«[Ipocsemienue»

METOIAUYECKUE MATEPUAJIBI IJIS1 YUUTEJA

®usuka. 3agaunuk. 10-11 ki.: [Tocobue nins o0meoOpazoBar. yupexaeHuil /
PeivkeBuu A. I1. - M.: [Ipoda, 2019.

A.TI. PeimkeBuu. COopHUK 3a1a4 110 pusuke. Mocksa, [poda, 2017 r

FO.A. CaypoB ®usuka 10 xnacc. [loypounsie pazpaborku o yueOuuky [°.51.

Mskumea, b.b. byxosuesa. B.: IIpocsemenue, 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

1. bubnuoreka I1OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



