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HHOACHUTEJIBHASA 3AIINCKA

[TporpammMa no ¢usuke 6a30BOro ypoBHS Ha YpPOBHE CpeQHEro ofiero odpa3oBaHus pazpaboTaHa Ha
OCHOBE TIOJIOXKEHUH W TpeOOBaHWUM K pe3yiabTaTaM OCBOEHHMsS OCHOBHOM 00pa30BaTeNbHOW IMPOrpaMMBI,
npenctaBieHHbix B ®I'OC COO, a taxke ¢ yd4€toM (enepanbHoil pabouell mporpamMmbl BOCHUTAHUS U
KOHLIENIMU TpenojaBaHus ydeOHoro npeamera «Pusnka» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanny, peain3yonMX OCHOBHbIE 00pa30BaTeNbHbIE IPOTrPAMMBI.

ConepxaHue mporpaMMel 1o (hu3MKe HampaBiIeHO HAa (HOPMHUPOBAHHME €CTECTBEHHO-HAYYHOH KapTHHBI
mupa oOyuvaroruxcst 10—11 kimaccoB mpu oOyueHun nx (pusuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOT O noaxofa. Ilporpamma no ¢gusuke coorBerctByeT TpedoBanusM @I'OC COO k miiaHupyeMbIM
JMYHOCTHBIM, TPEMETHBIM M METANPEIMETHBIM pe3yJbTaTaM 00ydeHHs, a TAKXKE YUUTHIBACT HEOOXOIUMOCTh
peanu3alui MEXIPEIMETHbIX CBA3eH (PU3MKM C €CTECTBEHHO-HAyYHBIMH Yy4YeOHBIMM INpenmeramu. B Hel
OTPENIeNIAIOTC OCHOBHBIE 1IEJM M3y4YeHUs (PU3MKM Ha YPOBHE CpefHero oomiero oOpa3oBaHus, MIaHUPYEMbIe
pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU: INYHOCTHBIEC, METANIpeIMETHBIC, IpeAMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma no pusmke BKIIOYAET:
® [UIAHUPYEMBIE PEe3yJIbTaThl OCBOEHHsS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE HpPEIMETHBIC

pe3yJIbTaThl IO rojiaM 00y4eHus;
e cojaepxaHue yueOHoro npeamera « PU3uKa» 1o rogam oO0yueHus..

dusnka Kak Hayka 0 HauboJsiee OOLIMX 3aKOHAX MPUPOAbI, BBICTYIas B KaueCcTBE y4eOHOro mpeaMera B
IIKOJIE, BHOCUT CYILIECTBEHHBINH BKJIaJ] B CUCTEMY 3HaHUHN 00 okpyxatomiem mupe. lIkonbHbIi Kype pusuku —
CHCTEMOO0Opa3yOIUil 17151 €CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEIMETOB, IOCKOIBbKY (PU3MUECKHE 3aKOHBI JIKAT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ouonoruei, pusnueckoit reorpadueit 1 acTpOHOMHUEH.
Hcronp30BaHne © aKTUBHOE TNPUMEHEHHE (HU3MUECKUX 3HAHUH ONpeAessieT XapakTep H  Pa3BUTHE
pa3sHOOOPA3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, IMOJYyYEHHs] HOBBIX
MaTepHajoB C 33laHHBIMU CBOMCTBaMU U Ipyrux. M3yuenne Gpu3nkyu BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHHE
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa O0ydJaromuxcs, B (HOpMUpOBaHHE YMEHUN NPUMEHSTH HAayYHBIH METOJ
IIO3HAHUS IIPU BBIIIOJHEHUN UMH y4EOHBIX MCCIIEJOBAaHUM.

B ocHOBY Kypca (¢u3nku u1st ypoBHS CpeiHero oo1iero o0pa3oBaHusi MOJI0XKEH P ei, KOTOpbIe MOXKHO
paccMaTpuBaTh Kak MPUHIUIIBI €70 TTOCTPOEHHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPIKUT
MaTepHai U3 BcexX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCUUECKOM, TAK U COBPEMEHHOM (PU3HKH.

Hoes eenepanusayuu. B cOOTBETCTBUU C HEll Marepuan Kypca GU3UKU 00bEAMHEH BOKPYT (PU3HUECKUX
Teopuil. Beaymum B Kypce sBisieTcss (popMHpOBaHUE MPEICTABIECHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH,
BELIECTBE U MOJIE.

Hoes cymanumapusayuu. EE peanmzaiysi mpeanosaracT HCIOJb30BaHHE T'YMaHUTapHOIO IOTEHIMaia
¢u3nuecKkol HayKH, OCMBICIIEHHE CBSI3U pa3BUTUS (UMK C pa3BUTHEM OOIECTBA, a TakKXkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOIMYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasiennocmu. Kypc ¢Gu3umku mpeamnonaraeT 3HAaKOMCTBO C IIUPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IMOCPEACTBOM BBEICHUS 3JEMEHTOB COAEP)KaHUS, MOCBSIIEHHBIX
HKOJIOTHYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHUEM TEXHHMKH M TEXHOJOTHMH, a TaKxkKe
00cyxIeHus TPOOIEM pallMOHATIBFHOTO TPUPOIOTIOIB30BAHMS M DKOJIOTMYECKONW 0€30MacHOCTH.

CTepKHEBBIMM 3JIEMEHTAMU Kypca (U3UKHM Ha YPOBHE CpEIHEro oOuero oOpa3oBaHUsS SBISIOTCA
¢usnueckue Teopun (popMHpPOBAHUE NPEACTABICHUNH O CTPYKTYpe MOCTPOEHUs (PU3UYECKON Teopuu, posu
(yHIaMEHTAIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX IPEJCTABICHUSAX O TMPUPOJIE, TIpaHULAX
NPUMEHUMOCTH TEOPHH, AJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJIEHUI U IIPOLIECCOB).

CucTeMHO-JeATeNbHOCTHBIM NOAX0A B Kypce (PU3MKHU peamu3yercsi MPex/Ie BCEro 3a cUéT OpraHu3aluu
HKCIEPUMEHTAIBHON JIeTebHOCTH oOydatonmxcs. /s 6a30Boro ypoBHs Kypca GU3UKH — 3TO UCHOIH30BAHUE
CUCTEMBI (PPOHTAIIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00pPaTOPHBIX pabOT, KOTOPBIE B IPOrpaMme 1o
¢u3uke 0ObeIMHEHB! B OOIINI CIIMCOK YYEHMUYECKHX MPAKTUYECKUX paboT. BelieneHre B yka3aHHOM NepevHe
71abopaTopHBIX padoT, MPOBOAUMBIX JJIsi KOHTPOJIS U OIIEHKH, OCYIIECTBIISIETCS] yYaCTHUKaMU 00pa30BaTeIbHOTO
mpoLecca UCXOs U3 0COOEHHOCTEN MIIaHUPOBAHUS U OCHAIlleHUs kabuHera ¢pusuku. [Ipu sTom obecnieunBaeTcs
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OBJIaJICHUE OOYYArOMIMMHCS YMEHHUSMH TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCICIOBAHUS 3aBHCHUMOCTEU
(U3HYECKUX BEIMYMH U IOCTAHOBKY OITBITOB IO MPOBEPKE MPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHue yaenseTcs pelieHnio pacu€THBIX U KaueCTBEHHBIX 3a7ad. [Ipu aToM Ju1sl pacy€THBIX
3aa4 MPUOPUTETOM SIBIISIOTCS 3a/la4dl C SIBHO 3aJIaHHON (PU3UYECKOW MOJEINBIO, MO3BOJISIFOIINE MPUMEHSTh
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pa3jieia Kypca, TaKk U MHTCTPUPYS 3HAHUS U3 Pa3HBIX
pazzaenoB. [y kaueCTBEHHBIX 3a/1a4 PUOPUTETOM SIBIISIIOTCA 3a7aHUsI HA OObSICHEHUE IPOTEKaHUs (PU3NYECKUX
SBIIGHUW W TIPOIECCOB B OKPYKAIOIEH KU3HU, TpeOyrolue BhIOOpa (U3MUECKON MOJENU ISl CUTYaIlluu
MIPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboBanusimu ®I'OC COO k maTepuaqbHO-TEXHUYECKOMY 00ECTICUCHHIO YU4eOHOTO
mpoliecca 0a30BBI YPOBEHb Kypca (PU3UKHU HA YPOBHE CpefHero oOmiero oOpa3zoBaHUs JOJKEH MU3y4aThCs B
YCIIOBUSAX TPEIMETHOrO KaOwHeTa (U3MKH WJIA B YCIOBHSX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKIa. B kabuHere pu3uku A0HKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYT0BaHUE
JUTSI BBITIOJTHEHMSI YKa3aHHBIX B IpOrpaMMe 1o (pu3rKe y9eHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOEe 000pYy0BaHUE (QOPMHUPYETCS B COOTBETCTBHHM C TPHUHIIUIIOM MHHHMAJILHOM
JIOCTaTOYHOCTH M OOECHeurMBaeT IIOCTAHOBKY IIEPEUMCICHHBIX B IMporpaMMe Mo (u3MKe KI0UYeBhIX
JNEMOHCTPALUNA TSI UCCIIECIOBAHUS M3y4aeMbIX SIBJICHHH WM MPOILIECCOB, SMIUPHUCCKUX M (PYHIAMEHTATHHBIX
3aKOHOB, MX TEXHHUYECKUX MPUMCHCHHM.

JlaboparopHoe oOOpymoBaHUE MJI1 YYCHHUYECKUX MPAKTHUECKUX paboT Qopmupyercs B BHIE
TEMaTHYECKUX KOMILJIEKTOB W OO0ECIeunBaeTcss B pacu€Te OJHOTO KOMILJIEKTAa Ha JBYX OOydYaroIIMXCS.
Temarnueckne KOMIUICKTBHI JIA0OPATOPHOTO OOOpPYHAOBaHUS JIOJDKHBI OBITHh MOCTPOCHBI Ha KOMITJICKCHOM
MCIIOJIb30BAHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE
U POBBIX Ta0OPATOPU.

OCHOBHBIMU TISJISIMU U3YYCHHS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (QopmHupoBaHUE MHTEpeca M CTPeMIICHUS OOYy4YaloUIUXCs K HAYYHOMY HM3YUYEHHUIO MPHUPOJBI, Pa3BUTHE UX
WHTEJUIEKTYalTbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEIA;

® pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHUs U (POPMUPOBAHHE UCCIIEIOBATEIBLCKOTO OTHOILICHHUS
K OKPYAIOIINM SIBIICHUSIM;

e (QopmMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara H3Y4YCHHS OCHOB CTPOCHHUS MATCPUH H
byHIaMEeHTaNbHBIX 3aKOHOB (DU3UKH;

e (QopmHupoBaHWE YMEHHI OOBSICHATH SIBJICHHUS C UCIOJIb30BaHWEM (DU3MYECKUX 3HAHUW U HAYYHBIX
JIOKa3aTeIIbCTB;

e (QopmHupoBaHUE MPEACTABICHUN O poiu (U3MKHU AN Pa3BUTUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTH.

Joctrxenne »TUX 1enell obecrneynBaeTcsl pellieHueM CIEAYIOUX 3ajad B Mpollecce HU3yueHus: Kypca
(bu3KMKN Ha yPOBHE CPEHET0 001Iero o0pa3oBaHus:

e TPUOOPETEHHE CUCTEMBbl 3HaHUK 00 OOMMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHX, BKIOYAs
MEXaHHUKY, MOJIEKYJIAPHYIO (PU3UKY, DJIEKTPOUHAMHKY, KBAHTOBYIO (DU3HKY U JIIEMEHTHI aCTPO(DU3UKH;

e (QopmHupoBaHHE yYMEHHI MPUMEHSATh TEOPETUYECKHUE 3HAHUS Ui OObSICHEHUS (PU3UYECKHX SBIICHUN B
MIPUPOJIC U JIJISl TIPUHSATHS TPAKTHICCKUX PEIICHUIA B TOBCEIHEBHOM JKHU3HMU;

® OCBOCHHE CIIOCOOOB pEIICHHS pa3IMYHbIX 33/a4 C SBHO 3aJIaHHON (U3MYEeCKOW MOJENbIo, 3ajad,
M0JIPa3yMEBAIOIINX CAMOCTOSITETIFHOE CO3JaHe (PU3MIECKON MOJIENH, aJIeKBAaTHON yCIIOBUSM 3a1a4H;

e [OHMMaHUE (PU3NYECKHMX OCHOB W MNPHUHIIMIIOB ACHCTBUSI TEXHHUUYECKUX YCTPOHCTB M TEXHOJOTHYECKHX
MIPOLIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPENy;

® OBJIQJICHHE METOJAMH CAMOCTOSITCIILHOTO IUIAHUPOBAHUS WM TPOBEIACHHS (DU3MYECKUX DKCIICPUMCHTOB,
aHalM3a U UHTEpIIpeTaluu HHGOpPMaIUH, ONIPEIeICHUS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

® CO3/IaHME YCIIOBUH VISl pa3BUTUSL YMEHUI MTPOEKTHO-UCCIIEIOBATEIBCKOW, TBOPUYECKOM IESATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CpeaHEro ooimero oOpa3oBaHus oTBoauTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hees0), B 11 kiacce — 68 yacos (2 yaca B Hees10).

[Ipemmaraempiii B mporpaMme 1o (U3MKE MEpPEUCHb JIAOOPATOPHBIX M MPAKTUYECKUX PadOT SIBISETCS
PCKOMEHIOBaHHBIM, YYHTEIh JeJIaeT BBIOOP MPOBEICHHUS J1aOOpaTOPHBIX padOT M OIBITOB C yYETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYaronInXcs.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 MO3HAHMS
®uzuka — Hayka o npupone. Hayunbele MeTONbI IO3HAHUS OKpYyXKarowmero Mupa. Ponb skcnepumenTa u
TEOpPHUU B MIPOLIECCE MO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (hU3HKE.
MonenupoBanue (pU3MUECKUX SIBIICHUH U mporieccoB. HayuHbie runote3sl. u3nueckre 3aKOHBI U TEOPHUH.
['paHuIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [I[pUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢uszuku B (HOpMHUpPOBAHHH COBPEMEHHOW HAYYHOW KapTHHBI MHUpPA, B MPAKTHUUYECKOU
IEITENbHOCTH JIIOICH.

Jlemoncmpayuu
AHanorossie U U(PPOBLIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUNKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXaHUUECKOT0 JBMXkeHMs. Crucrema otcuéra. TpaekTopusi.

[lepemenienue, CKOPOCTh (CpeHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHNE MaTepUaIbHON TOUKH,
UX IPOEKIMHU Ha OCU CUCTEMBI KoopArHAT. CI0KEeHNE NTEPEMEIICHUIN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MNPSMOJMHEWHOE NBMXeHue. I'paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH U MIepeMEINIECHNs MaTepruaibHOW TOUYKHA OT BpEMEHHU.

CBobOoHOe nasieHue. Y cKopeHue cBOOOIHOTO MaICHUSI.

KpuBonuneiinoe neuxenue. JIBuxeHre MaTepruaibHON TOUKU 110 OKPYKHOCTHU C IIOCTOSIHHON 110 MOJLYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAsE cKkopocTh. [lepron u vacrora obpamienus. LlenTpoctpemMurtensuoe
YCKOpEHHUE.

TexHU4yecKue yCTpoiCcTBa U IPAKTHUECKOE NMPUMEHEHME: CIUAOMETP, ABMIKEHUE CHAPAIOB, LIEMHBIE U
PEMEHHBIE IIEPENAYH.

Jlemoncmpayuu

Mogenb cuctemMsl OTCUETA, IUTIOCTPALUS KHHEMATHUECKUX XapAKTEPUCTUK JABUKEHUS.

[IpeoOpa3oBanue IBUKEHUH C HCTIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGnronenue nqBuxeHus Tena, OpOLUISHHOTO MO YIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cBOOOTHOTO NaieHUsI.

Hanpasiienne ckopocTH MpH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomoi

N3yuyenne HepaBHOMEPHOIO IBUKEHHUS C LIEIIBIO ONPEICIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXKIY IyTSAMH, NPOWJCHHBIMH TEJIOM 3a ITOCJIENIOBATEIbHBIE DPABHBIC
MIPOMEKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM JIBUKEHHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuyenue aBukeHUs apUKa B BI3KOU KUJIKOCTH.

N3yueHue ABM>KEHUS Tena, OpPOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. HEepanbHble CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipunnun cynepno3uriuu cuil. Bropoii 3akon HeroToHa 111 MaTepuaibHOM TOUYKH.
Tpernii 3akoH HproTOHA J171s1 MaTepUATIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOpOCTb.

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

Tpenune. Bunbl Tpenus (mokos, ckonbxkeHus, kaueHus1). Cwma tpenus. Cyxoe Tpenue. Cuiia TpeHHs

CKOJIBJKCHUSA W CHJIa TPCHUSA IIOKOS. KOB(I)(I)I/ILII/IGHT TPCHUH. Cuna CONIPOTUBJICHUA TIpU ABHUXXCHUH TCJIa B
KHUAKOCTH HUJIHM I'a3c.

[ToctynarensHOe U BpallaTelbHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO Tea.
MOMEHT CuIibl OTHOCUTENBLHO OCH BpaileHus. [1nedo cunbl. Y cnoBus paBHOBeCHs! TBEPAOIrO TeNa.



TexHu4eckue yCTpoMCTBA M MPAKTHYECKOE MPUMEHEHHE: MOAIIUITHUKUA, ABUKEHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUu.

CpaBHeHHE Macc B3aMMOJCHCTBYIOMINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CrnoxeHnue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(opmanuu.

HesecomocTs. Bec Tena npu yckOpeHHOM NMOAbEME U AJACHUH.

CpaBHeHHE CHII TPEHUS TTOKOS, KAYCHUS U CKOJIBKCHHUS.

VYcnoBus paBHOBecHUs TBEPAOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHnne nBMKEHUS OpyCcKa 1O HAKJIIOHHOW TUTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U PE3UHOBOM 00Opaslie, OT UX
nedhopmaruu.

Hccnenosanue ycioBui paBHOBECHS TBEPAOTO TeEa, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonbl coxpaneHusn ¢ MexaHukKe

Nmnynsc MaTepualibHON TOYKH (TeNa), CUCTEMbl MaTepUalbHBIX TOYEK. VIMIyNbC CHIIBI U U3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXPaHEeHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBI.

Kunernueckas sHeprusi MaTepuaabHOM TOUkH. Teopema 00 U3MEHEHUH KUHETUYECKOM SHEPTUH.

[lorenuuanpHast oSHeprus. [loTeHnmManbHas dSHeprus ynpyro AeGOpMUPOBAHHOW — MPYKUHBL
[ToTreHnmanbpHas YHEPTHS TN BOJIM3U IIOBEPXHOCTH 3EMITH.

[loreHuuanbHble U HEMOTEHLIMATbHBIE CUJIbl. CBs3b pabOThl HEMOTEHUUAIbHBIX CHJI C HM3MEHEHHEM
MEXaHUYECKON SHEPTrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHu4eckue yCTpONCTBA M NIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBIA IHCTOJET,
JIBUJKEHUE PaKeET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexoa mOTEHIIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

W3ydeHnne abCOMIOTHO HEYNIPYTOTO yapa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CUITBI C U3MEHEHUEM MEXaHUYECKOM SHEPIUH Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO JKIyTa.

Pa3nen 3. MoJsiekyasipHasi pu3nka 1 TepMOAUHAMHUKA

Tema 1. Ocnogbl MOIEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KHHETUUECKON TEOPHH M MX ONBITHOE 000CHOBaHUE. BpoyHOBCKOE
nBwkenue. uddysus. Xapakrep ABMKEHHS U B3aMMOJICHCTBUS YaCTHIl BellecTBa. MoeIn CTPOCHUS Tra3os,
KUIKOCTEH W TBEPIBIX TeN U OOBICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX Mojelei. Macca u pasmepsl
Mmoutekyil. Konnuectso Bemectsa. [loctosnnas Asorazapo.

Tennosoe paBHOBecue. Temneparypa u e€ usMmepenue. Illlkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKON TEOPUH UIEAIBHOrO Iasa.
AOGcoinoTHas TeMIieparypa Kak Mepa CpelHell KMHETHYEeCKOM 3HEepruu TEeIUIOBOIO JIBUIKEHUS YacTHll rasa.
[lIkana temneparyp KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MeHneneeBa—Kianelipona. 3akoH JlaiapToHa.
W3omporieccsl B HACATHHOM ra3e € IMOCTOSHHBIM KOJMYECTBOM BemiecTBa. I 'paduueckoe mpeacTaBieHue
U30IPOLIECCOB: N30TEpMa, U30X0pa, n300apa.

TexHHuecKue yCcTporHCTBa U MPAKTHYECKOE IPUMEHEHHUE: TEPMOMETP, OGapoMeTp.

Jlemoncmpayuu



OmnbITHl, JO0Ka3bIBAIONIUE IUCKPETHOE CTPOCHUE BEIIeCTBA, (oTorpaduu MOJEKYJ OpraHUYeCKHX
COEIMHEHMUI.

OmnbIThl 10 AU Y3UH KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBH)KEHUSI.

Mogens onbita lllTepHa.

OneIThI, JOKA3BIBAIOIIKE CYIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOICHCTBHS.

Monens, nuocTpupyolas NpupoLy JaBJICHUs ra3a Ha CTEHKH COCyJa.

OnBbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEaIbHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Omnpenenenne Macchl BO3yXa B KIIACCHOM KOMHATe Ha OCHOBE U3MEpEHU 00bEMa KOMHATHI, 1aBJICHUS U
TEMIEpaTypbl BO3/1yXa B HEH.

HccenoBanne 3aBUCUMOCTH MEKIY ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO Tra3a.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHaMuueckas cucTeMa. BHYTpEHHsISI SHEprusi TEPMOJMHAMUYECKOM CHCTEMBI M CHOCOOBI €&
n3MeHenus. KonnuectBo TemnoTel U paboTa. BHyTpeHHsSI 3HEeprust OJHOATOMHOIO HJEaJbHOro raza. Bunel
TEIUIONEPEaun: TEIIONPOBOJHOCTD, KOHBEKIINS, U3IIydyeHUE. Y IeNbHas TEIII0EMKOCTh BemecTBa. KonuuecTBo
TEIUIOTHI [IPH TEIJIoNEepeaaye.

[Tonsitue 00 ammabatHom mporecce. IlepBwiit 3aKoH TepMmoauHaMukH. [IpuMeHeHrWe TEepBOTO 3aKOHA
TEpPMOJIMHAMUKH K n3onpoueccam. I'paguueckas uuTepriperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh MPOLIECCOB B IPUPOJIE.

TemoBbie MamuHbl. [IpuHIUNbEl neiicTBus TemoBbix MamuH. [IpeoOpa3oBaHus SHEPruu B TEIIOBBIX
mamuHax. Koadduuuent nonesnoro aeiicteust remnoBoit mamussl. Lukia KapHo u ero ko duuueHt noie3Horo
JeicTBUSA. DKOJIOTHYECKUE MPOOJIEMbI TETJIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHHUE: JBUraTellb BHYTPEHHErO CropaHus, ObITOBOM
XOJIOJWIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

V3meHeHne BHYTPEHHEH SHEprHH Tella TMPH COBEPUICHWH PabOTHI: BBUIET MPOOKH U3 OYTBUIKH TOJ
JIEHCTBUEM C)KaTOTO BO3/IyXa, HarpeBaHue (upa B JaTyHHOU TpyOKe MyTEM TpeHus (BUICOACMOHCTPAIINS ).

M3MeHeHne BHYTpEHHEHN HEPTUHU (TEMIIEpaTyphl) Tela NpU TEIUIoNepeaaye.

OnsIT 0 agrabaTHOMY PacHIMPEHUIO BO3yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOMHBI, JBUTaTellsl BHYTPEHHETO CrOPAHNUs, PEaKTUBHOI'O JIBUraTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

N3mepenne yaenbHOU TeII0OEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapoobpazoBanue u koHaeHcauus. Vcnapenue u kuneHue. AOGCOMIOTHAS U OTHOCUTENIbHAS BIAXXHOCTb
Bo3ayxa. HacelmeHnsiit nmap. YaenpHas TemioTa napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPbl KUIIEHUS OT
JTaBJICHMUSL.

Teépaoe teno. Kpucramnmueckue u amopdHble Tena. AHU3OTPONUS CBOWCTB KpucTayioB. JKunkue
kpuctauisl. CoBpeMeHHbIe Marepuanbl. llnaBneHune M KpucrtaumMzauus. YIenbHas TEIUIOTa IUIABICHUS.
CyOnumariusi.

VYpaBHeHHE TEIIOBOIro OaaHca.

TexHU4YecKkue yCTpOWCTBa M IPAKTUYECKOE NPUMEHEHHME: TMIPOMETP M IICUXPOMETp, KaJIOPUMETD,
TEXHOJIOTUU MOJIYUYEHHs] COBPEMEHHBIX MaTepUaloB, B TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX 1APOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHus U TUIaBJICHUS KPUCTANTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

M3MepeHne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.



Paznen 4. daekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnekTpu3anus Tell. OIeKTpudecKui 3apsan. JlBa Buaa snekrpuyeckux 3apsaaoB. [IpoBoaHukw,
JIUAJIEKTPUKU U MOITYTIPOBOJIHUKHU. 3aKOH COXPAaHEHHUsI JIEKTPUUYECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kymona. TodedHblld SJE€KTpUUYECKUN 3apsi. DJIEKTPUUECKOE IOJE.
HamnpsixénHoctes  snexktpudeckoro mnons. [lpuHuun cyneprno3unmu — 3yeKTpudeckux nojed. Jlunum
HaIpPsKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun anexrpocraruueckoro mons. Ilorenuman. Pasznocte mnorennuanos. I[lpoBogHuku u
JUAJIEKTPUKHU B DJIEKTPOCTATHYECKOM IoJie. J(uanekrpruyueckas NpOHUIAEMOCTb.

OnektpoémkocTs. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpa. DHEPrusi 3apsHKEHHOTO
KOHJIEHCaTopa.

TexHuueckue  ycTpoicTBA M INPAKTHYECKOE  NPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETD,
AIIEKTpOCTaTHYECKas 3all[UTa, 3a3eMJICHUE OJJIEKTPOnpuOOpOB, KOHACHCATOp, KOMUPOBAJIbHBIA ammapar,
CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpolCTBO U IPUHLUIT JEHCTBUS 3JIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEN.

DIIEKTPUUYECKOE TI0JIC 3apSKCHHBIX TEll.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOoCTaTUUECKas 3allUTA.

JIMPIEKTPUKU B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCHUMOCTBD 3JIEKTPOEMKOCTH TIOCKOI0 KOHAEHCATOpa OT IUIOUIaIM MUIACTUH, PACCTOSIHUS MEXIY HUMHU
U JURJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHbKeHHOT0 KOHIGHCATOPA.

Yuenuueckuii sxkcnepumenm, n1abopamopHule pabomoi

N3mepenune 35eKTpoEMKOCTH KOHJEHCATOpPA.

Tema 2. [locmosannwiit anekmpuyeckuit mox. Toku é paznuynvix cpedax

DJEeKTPUYECKUI TOK. YCIIOBUSI CYIIECTBOBAHMS JJIEKTpUUYECKOro Toka. Mcrtounwku Toka. Cuia TOKa.
ITocTosiHHBIN TOK.

Hanpspokenune. 3akon Oma Juist yyacTka Lemu.

DJIEKTPUYECKOE  COMPOTUBJIEHUE. YIEIbHOE  CONpOTHBIECHHE BemiecTBa. llociemoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHNUE MPOBOHHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHa. MomHOCTh 3IEKTPUYECKOTO TOKA.

DIIEKTPOABMKYINAs CHJIa U BHYTPEHHEE CONPOTHBICHHWE WCTOYHMKA TOKa. 3akoH Oma ajis MOJHOM
(3amMKHYTOI) 3neKkTprueckoil nenu. Kopotkoe 3ambikaHue.

DJIEKTpOHHAsT MPOBOJMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COINPOTHUBIICHHS METAJUIOB OT
temriepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX MTYyUYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPHUMECHAas MPOBOJUMOCTH TMOJTYNPOBOTHUKOB. CBolicTBa pP-N-
nepexoja. [lonynpoBogHKOBbIE TPUOOPHI.

DNeKTpUYECKUd TOK B pacTBOpax M paciulaBax »3JEKTPOJUTOB. DJIEKTPOJIMTHYECKAs JAMCCOLUALIMS.
DNeKTpOIn3.

OnexTpuuecknuil ToK B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTENbHbIN pa3psa. Monnus. [lnazma.

TexHu4eckue yCcTpoHCTBa M MPAKTHYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH
TOKa, JJIEKTpOHArpeBaTelbHbIE TPUOOPHI, AIEKTPOOCBETHTEIbHBIC MPUOOPHI, TEPMOMETP COIPOTHUBICHUS,
BaKyyMHBIH JIUO, TEPMUCTOPHI B (POTOPE3UCTOPHI, TOTYIIPOBOHUKOBBIN JHO/, TATbBAHHUKA.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HATIPSKEHUS.

3aBUCHMOCTh COMPOTUBICHUS UWJIMHIPUUECKUX TPOBOAHUKOB OT JUITMHBI, IUJIOIMIAIU TOMEPEYHOTO
CEYEeHMs U MaTepHaa.

CMmeliaHHOE COeIMHEHUE POBOJHUKOB.



[IpssiMoe u3MepeHHe SNIEKTPOABIKYIIEH cuibl. KopoTkoe 3aMblKaHHE TalbBaHMYECKOTO JJIEMEHTa U
OIIEHKa BHYTPEHHETO CONIPOTHBIICHHS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTD IJIEKTPOIHUTOB.

HckpoBoit paspsi v MPOBOJAUMOCTB BO3/1yXa.

OHOCTOPOHHSAS IPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3yueHne CMEemaHHOTO COETMHEHHSI PE3UCTOPOB.

N3mepeHue 31eKTpoABUKYILEH CUIIbl HCTOYHUKA TOKA ¥ €r0 BHYTPEHHETO CONPOTUBIICHUS.

HabGnronenue snexkrpoiusa.

MexnpeaMeTHbIe CBS3H

N3zyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCyLIECTBIISETCS ¢ Y4ETOM COJEpPXKaTElIbHbIX
MEXIIPEIMETHBIX CBsI3€H ¢ KypcaMM MaTeMaTUKU, OMOJIOTUH, XUMHH, Freorpaduu U TEXHOJIOTHH.

Medicnpeomemmuvie nonsmusl, CBI3aHHBIE C U3YYEHUEM METOJIOB HAyYHOTO TMO3HAHUS: SIBJICHUE, HAYYHBIN
daxT, runoresa, puU3NUecKas BEIMINHA, 3aKOH, TEOPHsI, HAOIIOJCHNE, IKCTIEPIMEHT, MOACITUPOBAHHE, MOJIEIb,
U3MepEeHHe.

Mamemamuxka: pelmieHre CUCTEMbl YpaBHEHU, TUHEWHAas: PyHKLUs, napadoa, Turepooa, ux rpaduku u
CBOWCTBA, TPUTOHOMETPHUYECKHE (YHKIHH: CHUHYC, KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMH HA OCU KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

Buonozus: mMexaHuyeckoe IBW)KEHHE B JKUBOW mpupone, anddys3us, ocMoc, TEIUIOOOMEH >XHUBBIX
OpPraHu3MOB (BH/IBI TETIJIONIEPEIaYH, TETNIOBOE PABHOBECHE), DIIEKTPUUYECKHE SIBJICHUS B )KUBOH MPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BEILIECTBA, CTPOSHHE ATOMOB U MOJIEKYJI, MOJIb BELLIECTBA, MOJIIPHAsl Macca,
TEIJIOBBIE CBOMCTBA TBEPBIX TEII, JKUIKOCTEH U ra30B, YJIEKTPUYECKUE CBOMCTBA METAILIIOB, 3JIEKTPOJIUTUYECKAs
JIICCOIIMAITNS, TAITbBAHUKA.

T'eoepaghus: BIaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHUE ABMKEHHMHA C MCIOJIB30BAaHHMEM MEXaHM3MOB, YUYET TPEHHs B TEXHUKE,
MOJIIIATHUKY, UCTIOJIb30BAaHHE 3aKOHA COXPAaHEHHI UMITYJIbCa B TEXHUKE (paKeTa, BOMOMET U PyTHUeE), IBUTATENb
BHYTPEHHEI'O CropaHusi, MapoBas TypOWHa, ObITOBOW XOJOIAWIbHHUK, KOHJUIIMOHEP, TEXHOJOTUHU MOIy4EHUS
COBPEMEHHBIX MaTEpUaloB, B TOM YHCJIE€ HAHOMATEPUAIOB, U HAHOTEXHOJIOIMH, SJIEKTPOCTATHUECKasl 3alUTa,
3a3eMJICHHUE  3JICKTPONPHOOPOB, KCEPOKC, CTPYWHBIM MPHUHTEP, DJIEKTPOHArpeBaTelbHbIE MPUOOPEI,
JIEKTPOOCBETUTEIbHBIE IPHOOPHI, TabBAHUKA.

11 KIIACC

Paznen 4. JiekTpoauHaMuKka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[TocTosiHHBbIE MarHuTHL. B3auMoaencTBre MOCTOAHHBIX MarHUTOB. MarHutHoe nosie. BeKTop MarHuTHOM
MHAyKUMU. [IpyuHIMD cynepno3suuuu MarHUTHBIX TNosied. JIMHMM MarHuTHOM WHAyKuuu. KapTuHa nauHuUi
MarHuTHON MHAYKIIMU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarunuTHOe 1oJjie MpoBOAHUKA ¢ TOKOM. KapTuHa TMHUIM WHTyKIIMA MAarHUTHOTO TIOJISl ITTUHHOTO TIPSIMOTO
MIPOBOJIHMKA U 3aMKHYTOr'O KOJIBIIEBOTO IMPOBOJHMKA, KaTylIKu ¢ TOKoM. OmbeiT Opcrena. B3aumoneiicteue
MIPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOTyJIb U HalpaBJieHHUE.

Cuna JlopeHua, e€ MOy b 1 HallpaBieHue. [[BuKeHNe 3apsyKEHHON YacTHUIIbl B OJTHOPOJJHOM MarHUTHOM
nonie. Pabota cunsl JlopeHria.

SIBneHue MeKTPOMarHuTHOM MHAYKIHMU. [I0TOK BEKTOpa MarHUTHOM MHYKIIUU. DJIEKTPOIBIIKYIIAS CHIIa
WHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu Dapazes.

BuxpeBoe snekTpuueckoe mosie. DJIEKTPOABUKYIAs CUJa MHAYKIUU B TIPOBOJHHUKE, IBUKYIIEMCS
MOCTYTATENbHO B OJIHOPOIHOM MarHUTHOM TIOJIE.

ITpaBuio Jlenua.

NHaykTUBHOCTD. SIBI€HME CAMOUHIYKIHUH. DJIEKTPOABUKYIIAS CUJIa CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TIOJISE KATYIIKA C TOKOM.



DNEeKTPOMarHuTHOE MOJIE.

TexHruyeckue yCTpOMCTBA M MNPAKTHYECKOE MPHUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JICKTPOMAarHUTHI,
AJEKTPOJBUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHUE ANEKTPOHHOIO ITyYKa MAarHUTHBIM I10JIEM.

JIvHUM MHTyKUIUKA MarHUTHOTO TOJIA.

B3aumozeiicTBue AByX IPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHUE PNEKTPOMArHUTHOW UHAYKIWH.

[TpaBuio Jlenna.

3aBUCHUMOCTBD AJIEKTPOJABUKYIIEH CUIIbI MHAYKIIUU OT CKOPOCTH M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBreHME CaMOMHIYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomoi

N3yueHne MarHuTHOrO 1OJI KaTyLIKHU C TOKOM.

Uccnenoanue neicTBUS MOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue siBiIeHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHbIE KOJ1EOAHUA

KonebarenbHas cuctema. CBoOOHBIE MexaHHUecKHe Konebanus. ["Tapmonnyeckue konedanus. [lepuon,
4yacToTa, amImiuTyaa u (aza xonebOanuil. IIpyxuHHBII MasTHUK. MaremaTH4ecKuil MasTHUK. YpaBHEHHE
rapMOHHYECKUX Kojiebanuil. [IpeBparienre sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSX.

Konebarenbhplii kKoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJIe€OaHHsA B MJICAIBHOM KOJeOaTeIbHOM
KOHTYpe. AHAJIOTHSI MKy MEXaHUYECKHUMHU U 3JIEKTPOMarHuTHbIMH KojeOanusmu. @opmyna TomcoHna. 3akoH
COXPAHEHHUS SHEPTUU B UI€ATBHOM KO0JIE0aTeIbHOM KOHTYpE.

IlpeacraBieHne o 3aTyxarolMX KosieOaHMAX. BBIHYXIEHHble MexaHMuYeckue KosiebaHus. Pe3oHaHc.
BbIHYXJIeHHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUsI.

IlepemenHbIil Tok. CHHYCOUIaNbHBIN IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA. AMILIUTYJHOE U
JEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U HAIIPSKECHUS.

Tpancdopmarop. IlpousBoacTBo, mepenadya U NOTpeOICHUE 3IEKTPUUECKOW IHEPrHH. DKOJIOTUYECKHE
PHUCKU IIPU IPOU3BOJICTBE AEKTPO3HEPTUU. KyabTypa NCIOIb30BaHUS AIEKTPOIHEPTUU B I1OBCEHEBHON KU3HU.

TexHu4eckue yCTpOMCTBA W MPAKTHYECKOE MPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK, TE€HEpaTop
IIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojiebaTeabHOM cucTeMbl (IPYKUHHbBIN WM MaTEMAaTUYECKUN MasTHUK).

Habmroienue 3aTyxaromux KoueOaHuil.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Ha6nronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHNUS.

OcmunorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUS OT BPEMEHM) Ul 3JIEKTPOMArHUTHBIX
Kosie0aHuil.

Pe3onanc npu nocnenoBaTeNbHOM COEAUHEHUH PE3UCTOPA, KaTyHIIKH MHAYKTUBHOCTH M KOHJEHCATOPA.

Mogenb TUHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue 3aBUCUMOCTH [IEPUO/IAa MaJIbIX KOeOaHU rpy3a Ha HUTU OT AJMHBI HUTU U Macchl rpy3a.

HccnenoBanue NepeMEHHOI0 TOKa B IIETH U3 MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTyIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 60IHbL

Mexannueckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs M AJUHA
BoJiHBL [lonepeunbie U mpo1oabHbIE BOJTHBL. MHTepdepeHuus u qudpakiuus MEXaHUYECKUX BOJIH.



3Byk. CkopocTb 3ByKa. ' pomMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMarHUTHBIE BOJHBL. Y CIIOBUS HU3JyYEHHS DJIEKTPOMATHUTHBIX BOJH. B3anMHas opueHTtanms
BekTopoB E, B, V B anekTpomaruutHoit BotHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE, IPEIOMIICHUE,
nonsipusanus, mudpakuus, uatepdeperus. CKOpocTh IIEKTPOMArHUTHBIX BOJIH.

[IIxana snekTpoMarHUTHBHIX BOJIH. [I[puMeHeHNEe SJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI paTIMOCBA3MU U TENEBUACHUS. Pagronokanus.

DNEeKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOILIEH Cpebl.

TexHu4ecKkre yCTpoMCcTBa M MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBasI
JTUarHOCTHKA B TEXHUKE U MEUIIMHE, padap, paauolpuéMHIK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pazoBaHue U PacpPOCTPAHCHHE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmroienue oTpakeHUs ¥ MPETOMICHHUS] MEXaHUYEeCKHUX BOJH.

Habmoienue naTepdepeHINN U AUPPAKIINA MEXaHHUECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmroienue cBsi3u TpPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON U 4acTOTON KoJieOaHMi.

HccnenoBanue CBOMCTB 3IEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, TPETIOMIICHUE, MOJIIpU3aus, T1(PaKIus,
uHTEpPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnpoCcTpaHEHHE CBeTa B OJHOpOAHOU cpexe. JIyu cBera.
TodeuHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoenne n300paxeHuil B IIIOCKOM 3epKaje.

[Tpenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCONIOTHBINA IMOKa3aTenab mpenomieHus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeaenbHblil yroi MojaHoro BHyTPEHHEr0 OTPaKEHUS.

Hucniepcust cBera. CriokHbINM cocTaB Oenoro ceera. LIperT.

Cobuparomiue u paccenBaromye TuH3bL. ToHkas nuH3a. DOKyCHOE pacCTOSTHUE U ONTHYECKask CUIIa TOHKOM
muH3bl. IlocTpoenne m3o0pakeHHil B cOOMpAlOIIMX M pacceUBAIOLIMX JIMH3aX. PopMysia TOHKOW JIMH3BI
VBennueHne, 1aBaeMoe JIMH301.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonroBas ontmka. HWaTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH. YCIOBUS HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB B HUHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudbpaxius ceeta. Judpakunonnas pemérka. Y clioBrue HaOM0IeHUS TTIABHBIX MAKCUMYMOB TIPH Ma/ICHUU
MOHOXPOMAaTHYECKOT'O CBETa Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NMPUMEHEHHE: OYKH, Jymna, (oToammapar, MPOEKIIMOHHBIHI
armapar, MUKpOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIIUOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeHOe pacpoCTpaHeHue, OTPAKEHUE U MpenoMiieHne cBeta. OnTuyecKkue npudophl.

IlonHOEe BHyTpeHHEE oTpaxeHue. Mojens CBETOBOAA.

HccnenoBanuie CBONCTB N300pakeHUH B JIMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKONa.

Habmonenne natepdepeHnnu cBera.

Ha6nronenune nudpakiuu ceera.

Habmronenune nucnepcuu cBeta.

[lonyyenue cnexTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4eHue criekTpa ¢ TOMOIIBIO TU(PAKITHOHHON PEHIETKH.

Habmonenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne nmokasarens npeoMICHUS CTEKIIA.

HccnenoBanne cCBOMCTB N300paKEHU B JIMH3AX.

HaGnronenue nucnepcuu cBera.
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Pa3nen 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCUTEJIBHOCTH
I'paHnIIBI TPUMEHUMOCTH KJIACCHUYECKOM MeXaHUKHU. [locTynaTsl cienuanbHON TEOPUU OTHOCUTEIIBHOCTH:
MHBApUAHTHOCTb MOJYJISl CKOPOCTH CBETa B BAKyyMe, IPUHLIUII OTHOCUTEIIBHOCTH DWHILITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPALLICHUE JUIUHBI.
DHEeprusi U UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.
CBs13p Macchl € SHEPruel U UMILYJIbCOM PEISATUBUCTCKOM YaCTHULIBI. DHEPTUs OKOS.

Pasznen 7. KBantoBas pusnka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [Inanka cBs3u s3HEprUM (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMIYJIbC (DOTOHA.
OtkpeiTue u uccnepoBanue Gorodrdpdexra. Onbirel A. I'. Ctonerosa. 3akonsl ¢porodddekra. YpaBHeHHES
Ditamrelina s potodrddexra. «KpacHas rpanuna» dpotodrddexra.
Jasnenue cera. OnbiTel [1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHHE: POTOdIEMEHT, GOTOAATUHK, COJTHEUHAsI OaTapes,
CBETOHUO/I.
Jlemoncmpayuu
®otor(PeKT Ha yCTaHOBKE C IMHKOBOM TTACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.
Ceeroauon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopna no paccessuuro o -yactun. [lnanerapHas Mojens aroma.
[Toctynarer Bopa. M3myuenue u moriomieHne (OTOHOB MPH MEPEXOIE aTroMa ¢ OJAHOTO YPOBHS SHEPIHH Ha
npyroi. Buael ciektpoB. CrieKTp YpOBHEH 3HEPIUU aToMa BOJIOPO/Ia.
BonnoBble cBolicTBa yactull. Bonnel ne bpoins. KopmyckynsipHO-BOJIHOBOM Ty alu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.
TexHuyeckue ycTpoHCTBa U IMPAKTHUECKOE MPUMEHEHHUE: CIEKTPalbHbIM aHaiu3 (CIEeKTPOCKOM), jJa3ep,
KBaHTOBBIM KOMIIBIOTED.
Jemoncmpayuu
Mopenb onsita Pesepdopna.
Omnpenenenne AMUHBI BOJIHBI JIa3epa.
Habnronenue mTuHEHYaThIX CIIEKTPOB U3TYUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HabmoieHne mTuHeRvaToro crekrpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTHI, JI0KA3bIBAIOLINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE PAIMOAKTUBHOCTH. OIBITHI
Pesepdopna mo ompeneneHuio cocTaBa pagHMoOaKTUBHOrO u3inydeHus. CpoiictBa anbda-, Oera-, ramma-
U3NydyeHus. BausHue paaroakTUBHOCTH Ha KHUBbIE OPIaHU3MBI.
OTtkpeITHE TIpOTOHAa W HeWTpoHa. Hykmonnas mogmens siapa [eiizenOepra—MBanenko. 3apsa sapa.
Maccosoe uncio sapa. M3oromnst.
Anbga-pacniaa. DIEeKTPOHHBIN U NO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydenue. 3aKoH paJlioaKTHBHOIO
pacnaza.
DOHeprust cBSA3M HyKJIOHOB B sijipe. SnepHble cuibl. JledexT Maccsl sapa.
SInepHble peakuuu. JleneHue U CHHTE3 S€Ep.
Anepubrit  peakrop. TepmosimepHbiid cuHTe3. [IpoOiieMbl M TEPCIIEKTUBBI SJIEPHOM IHEPTETHUKH.
DKOJIOrM4ECKHUE aCIEKTHI IEPHON SHEPTETUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOMIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.
®dyHaamMeHTanbHbIe B3auMoAecTBHs. EAMHCTBO hu3MUeCcKOi KapTUHBI MUDA.
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TexHudeckue yCTporucTBa U IPAKTUUECKOE IPUMEHEHHE: TO3UMETD, KaMepa BuibCcoHa, siepHbIi peakTop,
aToMHasi bomba.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamophule pabomoi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM poTorpadusim).

Pa3nen 8. Ji1eMeHTBHI ACTPOHOMMH U ACTPOPU3UKHU

Ortansl pa3BUTHS ACTpOHOMMH. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMUM.

Bun 3Bé3aHoro Heb6a. Co3Be3usl, spkue 3BE3/1bl, IUIAHETHI, X BUAUMOE JBHKEHHE.

ConneyHas cucrema.

Conuue. ConHeuHass akTUBHOCTh. HMcrounuk »Heprum CosHima W 3BE31. 3BE31bI, UX OCHOBHBIC
XapaKTepUCTUKH. JlnarpaMma «CHEKTpalIbHbIA KJIACcC — CBETUMOCTBY. 3BE3/bl TJIABHOW MOCIEA0BATEIIbHOCTH.
3aBHUCHUMOCTh «Macca — CBETUMOCTBY JJIsl 3BE3]T TJIABHOM MOCIEA0BAaTEeNIbHOCTUH. BHYTpeHHEee cTpoeHue 3BE3I.
CoBpeMeHHBIE TIPEICTABIICHUS O TTPOUCXOKICHUH U HBOToNMK CoJTHIA U 3BE3/]. DTambl )KU3HU 3BE3]T.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxenue u nBuwxenue ConHua B ['amaktuke. Tunbl ramakTuk.
Panuoranaktuku u kBa3zapsl. YEpHbIE ABIPHI B s1/Ipax rajJakTHK.

Bcenennas. Pacuinpenne Beenennoil. 3akon Xa66mna. PazOeranue ranaktuk. Teopust bonbiioro B3peiBa.
PenukroBoe usiyuenue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabGmioneHust HEBOOPYKEHHBIM TJIA30M €  HCIOJIB30BAHWEM KOMITBIOTEPHBIX MPWIOKCHUA IS
OTIpeNieNICHUs] TIOJIOKEHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBepHOTro
MOJTyLIApHs U SIPKUE 3BE3/BL.

HaGmronenus B teneckon Jlynsl, miianer, Mneunoro [lytu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku m acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTMYECKOMW, COIMAIBHOW M ITHUUYECKOU cdepax
JESTebHOCTH YeNIOBEKa, POJIb U MECTO (PM3UKU M aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHHE MUPA, POJIb
¢dusnveckoit Teopun B (GOpMHUPOBAHUM TPEICTABICHUNH O (PU3MUECKOW KapTHHE MHpa, MECTO (HHU3MYECKOM
KapTUHBI MUpPa B OOLIEM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IPEJICTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce ocymiecTBISeTCs ¢ YYETOM COJEpKaTeIbHBIX
MEXIPEIMETHBIX CBS3CH C KypcaMHu MaTeMaTHKW, OMOJIOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meoicnpeomemuule nowsimust, CBSI3aHHbBIE C U3yUYEHUEM METOJIOB HAYYHOT'O TO3HAHMS: SBJICHHUE, HAYUHbIH
¢axT, runoresa, puznveckas BeIMUNHA, 3aKOH, TEOPUs, HAOIIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJICIb,
U3MEpEHHE.

Mamemamuxka: pelleHUE CHCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECCTBO, BEKTOPHI U UX MPOEKIMU HA OCH KOOPJIUHAT,
CJI0KEHHE BEKTOPOB, TPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKUUN, TPU3HAKU OO0 TPEYTOJIbHUKOB, ONIPEIEICHHE
IJIOIIA U TUIOCKKUX (huryp u 00bEMa Ted.

buonocus: snekrpudeckue sBICHUS B KUBOHM MpHUpoJe, KolebaTeabHbIe JBIKEHUS B )KMBOW MHPUPOJIE,
ONTHYECKHUE SBJICHUS B )KUBOU MPUPO/IE, ACUCTBUE PaIMallUU HA KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPABIX Te€J, MEXaHU3MBI
00pa3oBaHMs KPUCTANIMYECKON PEIIETKU, CIIEKTPABLHBIN aHATH3.

l'eocpagpusa: MarHuTHBIE MOJIOCA 3€MIIM, 3aJI€KU MAarHUTHBIX Py, (OTOCHEMKA 3€MHON MOBEPXHOCTH,
MpEeJCKa3aHUE 3eMIICTPACEHUN.

Texnonozus: TUHUU SJIEKTpONIEpeay, TEHEPATOP MEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATENb, HHIYKIIMOHHAs
neyb, pajgap, paaAuonpuEMHUK, TEIEBU30p, aHTeHHA, TeredoH, CBU-neus, poeK1IMOHHBIN anmnapaT, BOJIOKOHHAsI
OTITHKA, COJIHEUHAas1 OaTtapes.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O OBLIIET'O OBPA30OBAHUA

OcBoenne yuebHoro npenMera «Pusnka» Ha YpOBHE CpellHero olIero oopasoBanus (6a30BbIi YPOBEHD)
JIOJDKHO ~ O0ECnedyuTh  JIOCTHKEHUE  CICNYIONUX  JIMYHOCTHBIX, METalNpeIMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3ysbTaThl OCBOEHUs yueOHOro mpeaMera «®dusnka» MOJKHBI OTPaXaTb TOTOBHOCTb U
CHOCOOHOCTh O0YyYarOMIMXCsl PYKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH MO3UIMENH JUYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAIINH, IIO3UTHBHBIX BHYTPEHHHUX YOCKICHHIA, COOTBETCTBYIOIINX TPAAUIIMOHHBIM
LIEHHOCTSIM POCCUICKOr0 OOILIECTBA, PACIIMPEHUE *XKM3HEHHOTO OIbITa U OIbITa JAEATEIBHOCTH B IIpoLEcce
peanu3alyi OCHOBHBIX HallPaBJICHUN BOCITUTATENbHOM NEITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxaaHcKOro BOCHUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3WIIMH OOydYaOmIerocss KaKk aKTHBHOTO W OTBETCTBEHHOTO YJICHA
poccHiickoro ooIecTBa;

NPUHATUE TPATUIIMOHHBIX 00IIEYETOBEYECKIX TYMAHUCTHUYECKUX U IEMOKPATUYECKUX LIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JCATEIFHOCTh B WHTEpECaxX T'Pa)KITaHCKOTO OOIIECTBa, y4acTBOBaTh B
caMoyIIpaBJIeHMH B 00pa30BaTe/IbHONW OpraHu3aluig;

YMEHHE B3aWMOJICHCTBOBaTh C COLMAIBHBIMM HMHCTHUTYTAMH B COOTBETCTBMM C HUX (QYHKUUSAMH H
Ha3HAuYCHHUEM;

TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOM NeSITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKOMN I'paX/1aHCKON UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILEHHE K rOCyIapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSAM POCCUMCKUX yU€HBIX B 00JaCTH
(bU3UKN U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOT O TIOBEJCHNUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IESITEILHOCTH YIEHOTO;

OCO3HaHME JIMYHOTO BKJIA/la B IOCTPOEHUE YCTOHUMBOTO OYyAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (pru3muecKon
HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpEC K Pa3IUIHbIM chepaM mpodecCHOHATTLHON AEATEILHOCTH, B TOM YHCJIE CBSA3aHHBIM C (PU3UKOH U
TEXHUKOW, YMEHHME COBepUIaThb OCO3HAHHBIA BbIOOP Oynaymield mpodeccuu M peanu30BbIBATH COOCTBEHHBIE
YKU3HEHHBbIE IIJIaHBI;

TOTOBHOCTb M CLIOCOOHOCTH K 00pPa30BaHMUIO U CaMO0OOPa30BaHUIO B 00JacTH (PU3UKH HA IPOTSHKEHUHU BCEl
KH3HH,

6) IK0JIOrHYECKOr0 BOCHUTAHMS:

c(OPMHPOBAHHOCTh JKOJOTMUYECKON KYJIbTYPHI, OCO3HAHUE TIJIOOATBHOTO XapakTepa 3KOJIOTHMYECKHX
po0Jem;

IUTAHUPOBAHME U OCYILECTBIICHUE AEHCTBUI B OKpY’KaroIlel cpelie Ha OCHOBE 3HAHUS LieJIed yCTOWYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHne OIbITa AeSITEILHOCTH YKOJOTHYECKONW HAIPaBICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 110
buzuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON
HayKH;

0CO3HAHME LIEHHOCTH HAaY4YHOH JESTEIbHOCTH, TOTOBHOCTh B IpOIecce M3yueHUs! (PU3UKU OCYIIECTBIATh
MPOEKTHYIO ¥ MCCIIEIOBATENLCKYIO IESTEbHOCTh MHANBUIYaIbHO U B TPYIIIIE.
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METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE e CTBUSA
Ba3oBble Jlornueckue neicTBus:

CaMOCTOSITENIbHO (POPMYITUPOBATH U aKTYaJIU3UPOBATh MIPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

ONpEeNeATh UEIH AeATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKEHUS;

BEISIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEYUHUS B PACCMATPUBACMBIX (DH3NYECKHUX SBIICHUSX;

pa3zpalaThiBaTh IJIaH peHIeHUs NpoOiieMbl ¢ YYETOM aHalu3a UMEIONIMXCA MaTepUalbHbIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JACSATEIBHOCTb, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OIEHUBATh PUCKH
MOCJIEJICTBUM JI€ATEIbHOCTH;

KOOPAMHHUPOBATh U BBHIMONHATH PabOTy B YCIOBHUSX pPeajbHOr0, BUPTYyaIbHOTO U KOMOWHHUPOBAHHOTO
B3aHUMOJCUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIINICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBarenbckue 1eiicTBUA:

BIIQ/ICTh HAYYHOW TEPMHHOJIOTUEH, KIIFOUEBBIMH IMOHATHAMHI U METOIaMU (PU3NYECKON HAYKU;

BIIAJICTh HAaBbIKAMHU YYE€OHO-HCCIIEIOBATEIbCKOM M TPOEKTHOM MACSITEIBHOCTH B 00sactu (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY IIOMCKY METOJOB peHIeHUs 3a1a4 (PU3UYECKOro
co/iepKaHusl, TPUMEHEHHUIO Pa3IMYHbIX METOJ0B IMO3HAHUS;

BJIQJICTh BUJIAMU JICATETLHOCTH 110 TTOJIyYEHUI0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAIINH, TPEOOPa30BaHUIO U
MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTyaIUsX, B TOM YHCIE MPHU CO3JaHUU y4EOHBIX MPOEKTOB B 001acTu
buzuku;

BBISIBJIATH MPUYNHHO-CIICJICTBEHHBIEC CBSI3U U aKTyTM3UPOBATH 33/1a4y, BBIIBUTATh TUTIOTE3Y €€ PEIICHMUS,
HaxOJIUTh apryMEHTHI JIJIsl JJOKA3aTeJIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh IApaMETPbl U KPUTEPUHU PELICHUS;

aHAIM3UPOBATh MOJYUYECHHbIE B XOJ€ PELICHUS 3aJa4d pe3yibTaTbhl, KPUTUYECKU OLIEHUBATh HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIEC 33/1a4ll B 00pa30BaTEIbHON JEATENbHOCTH, B TOM YHUCIE MpU
U3y4eHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIIECHUBATH IPHUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00IACTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIC UJIEH, TTPEAJIaraTb OPUTMHAIBHBIC TTOAXO0/IbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a7a9H, TOMYCKAIOIIUE AIbTEPHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmueii:

BIIQ/ICTh HABBIKAMH TMOJy4YeHUs HHPOPMATUU (PHU3UIECKOTO COJIEPIKAHUS U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSATEIIBHO OCYIIECTBIISITh MTOUCK, aHAJIN3, CUCTEMATU3AIMIO U HHTEPIPETAHNIO HHPOPMAITUN Pa3TnIHBIX
BUJIOB U (POPM IpEICTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJIB30BaTh CPEICTBA HWH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHM B PEIICHHH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OPraHU3alMOHHBIX 33/7a4 C COOJIIOJeHHEM TpeOOBaHMM SPrOHOMUKH,
TEXHHUKHU 0€30MaCHOCTH, TUTHEHEI, pecypcocOepekeHHsI, TPABOBBIX U ATUYECKUX HOPM, HOpM MH(POPMAITUOHHON
0e3omacHOCTH;

CO3/1aBaTh TEKCThI PU3NYECKOTO COJICPIKAHUS B PA3IMYHBIX (hopMaTax ¢ yu€ToM Ha3HaYeHUs MH(OpMaLUn
U 1IEJIEBOM ayTUTOPHUH, BBIOMpAsi ONTUMATIBHYIO GOpPMY TIPEICTABICHUS U BU3YATH3AIIH.

KoMMyHnKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe TeiCTBUA:
OCYIIECTBIISATH OOIICHNE HA YPOKaxX (DU3MKHU M BO BHE-YPOUHOU JIEATEILHOCTH,
pacio3HaBaThb MPEAITOCHIIKN KOH(i)JII/IKTHBIX CI/ITyaIlI/Iﬁ U CcMsTr4yaTthb KOH(bJII/IKTI)I;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHTHON U HHIUBUAYATbHON PaOOTHI;
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BBIOMpATh TEMAaTHUKy U METOJbl COBMECTHBIX JCUCTBHHA C y4E€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJI0TO WIeHa KOJJICKTHBA,

MPUHUMATH IICJIM COBMECTHOW NEATEILHOCTH, OPraHW30BBIBATh M KOOPJWHHUPOBATH NIEHCTBHS 1O €&
JOCTHMKEHHIO: COCTaBISTh TUIAH JEHCTBUM, pacHpeleNsaTh polid ¢ y4éTOM MHEHHMH YYacTHHUKOB, OOCYXKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OIICHWBATh Ka4yeCTBO CBOEro BKJIaJa W KaXJOro YydYyacTHHKAa KOMaHIbl B OOIIMA pE3yJIbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLICHUBATH WJEU C TMO3HUI[MU HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHYECKOU
3HAYNMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETHYECKOE MMOBEICHUE B PA3TMUHBIX CUTYALUSIX, TPOSIBISATH TBOPUECTBO
1 BOOOpaxeHue, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe el CTBUSA
Camoopranusanms:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENbHYIO NESATENbHOCTh B 00JacTh (U3MKU M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PEIICHUs Pacuy€THBIX M KaueCTBEHHBIX 3ajay, IUIaH BbINOJIHEHUS
MPAKTHUYECKOH paboThI ¢ yUETOM HUMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUTEHU];

JIaBaTh OLIEHKY HOBBIM CHTYaI[UsIM;

pacuIMpsATh paMKH y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUH;

JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO 3PYIUIMH B O0JIACTH (PU3MKU, MOCTOSIHHO TOBBIIIATH
CBOI1 00pa30BaTEeNbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOIIMOHAIbHbIH HHTE/VIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTH, OLEHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETSM;

BJIJIETh HaBbIKAMM I[103HABATENbHOM pedieKCHH Kak OCO3HAaHUS COBEpUIaeMbIX JCWCTBUHM U
MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJITATOB U OCHOBAaHMIA;

UCTIOJIB30BATh MPUEMBI pe(IIEKCUH JUTS OIICHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NP aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMAast CBOM HEJOCTATKU M JOCTOMHCTBA,;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ PE3yJIbTaTOB EATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B mpormecce pocTHKEHHS JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaMMBbl MO (pH3MKe i ypPOBHS
cpemHero o0mero o00pa3oBaHUsA |y OOYYarOIIUXCSl COBEPIICHCTBYETCS SMOLMOHAIBHBIM  HMHTEIJICKT,
Mpenoararomui ¢OpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BHJIETDH
HaIpaBJIEHUs Pa3BUTHSI COOCTBEHHOU AYMOITMOHAIBHOM C(hephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpPEryJIMpPOBaHMs, BKIIOYAOIIEIO CAMOKOHTPOJIb, YMEHHME HPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSM M MPOSIBIATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAllMHM, BKIIIOYAIOLIEH CTpeMJICHHE K JOCTIKEHHUIO IIeId M YCIEXy, OINTHUMH3M,
WHULMATUBHOCTh, YMEHNUE AEHCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

HMITATUH, BKIIOYAIOIEH CIOCOOHOCTH MOHUMATh SMOIIMOHAIEHOE COCTOSTHUE APYTUX, YUYUTHIBATh €0 MPH
OCYIIECTBJICHUU OOIIECHHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIBHBIX HABBIKOB, BKIJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTMMH JIHOJbMH,
3a00TUTBCS, IPOSBIATH MHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI
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K xonny oOyuenust B 10 kJjacce mpeaMeTHbIE pe3ylbTaTbhl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)XarTb
c(OPMHPOBAHHOCTD Y 00YUArOIINXCS YMEHUI:

JIEMOHCTPHUPOBATh HA IPUMEPax pojib U MECTO (PU3UKHU B POPMUPOBAHNU COBPEMEHHOMN HAyYHOH KapTHUHBI
MHpA, B pa3BUTHH COBPEMEHHOIN TEXHUKH U TEXHOJIOTUH, B IPAKTHYECKOMN EATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHUIBI TPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJeNeil: MaTepuaibHas TO4Ka,
MHepLUallbHas cHcTeMa OTcuéTa, abCONIOTHO TBEPAOE TeNo, WIACANbHBIM Tra3, MOJEIN CTPOCHMs Ta3oB,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUSUHBIN AJIEKTPUUYECKUI 3aps/] IPH pelieHNH (PU3NIecKHUX 3a/1a4;

pacrio3HaBaTh (hu3MYeckue SBICHUs (Tpolecchl) W OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOpUU CTPOCHMsI BELIECTBA U DJICKTPOJMHAMMKHM: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBM)KEHUE, CBOOOAHOE Ma/IeHUe T, IBUKEHUE [0 OKPYKHOCTH, MHEPLIHS,
B3auMoJieiicTBre Tel, TudQy3usi, OpOyHOBCKOE JBMKEHHE, CTPOCHUE JKUAKOCTEH W TBEPIBIX TEN, U3MEHEHHE
0o0bEMa TeNl NpU HarpeBaHWM (OXJIAXKICHHMM), TEIUIOBOE PaBHOBECHE, MCIApeHHE, KOHJEHCALus, IUIABJIEHUE,
KpHUCTAJIN3alMsl, KUTIEHHE, BIaKHOCTh BO3/1yXa, OBBIIIEHUE JAAaBJICHUS ra3a PpU €ro HarpeBaHUM B 3aKPHITOM
COCyZi€, CBSI3b MEXJAY IapaMeTpaMHu COCTOSIHMSI Ta3a B M30Ipolieccax, 3JEKTpU3alus Tell, B3aUMOACHCTBUE
3apsIoB;

ONUCBHIBATD MEXAaHUYECKOE JIBUXKEHHE, MCIONb3ysl (U3WYECKUE BEIMYUHBI: KOOpJIMHATa, IyTh,
nepeMeIeHne, CKOPOCTh, YCKOpEHHE, Macca Tea, CUila, UMITYJIbC Tejla, KHHEeTUYeCKast SJHEPrusl, MOTeHIUaTIbHAs
SHEPrus, MeXaHH4YecKas padoTa, MeXaHW4YeCKasi MOIITHOCTb; ITPH ONMCAHWH PAaBUIIBHO TPAKTOBATh (PU3HUYECKUN
CMBICJI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUEHUS U €AMHUIbI, HAXOAUTh (OPMYJIbI, CBSA3bIBAIOIIUE JAHHYIO
($U3NYECKYI0 BETUYMHY C APYTUMU BETMYMHAMU;

OIHCHIBATH H3YYCHHBIE TETIJIOBBIE CBOWCTBA TEJI M TETIOBHIE SIBJICHUS, HCIIONB3YsI (PU3NIECKHAE BETUINHBL
JlaBJIeHUe ra3a, TeMIlepaTypa, CpelHsAs KHHETHYeCKash HSHEpPrus XaoTHYECKOro [JBM)KEHMS MOJIEKYII,
CPEIHEKBAIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHl, BHYTPEHHSS OSHeprus, pabora Trasa,
KO3 QHUIIMEHT MOIE3HOTO NEHCTBHS TEIUIOBOTO IBUTATENS; TIPU ONMCAHHUH MPABIIILHO TPAKTOBATh (pr3HUecKuid
CMBICJI MCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUEHUS U €IUHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO
(u3KMYeCcKyI0 BEIUYUHY C IPyTMMHU BEIUYUHAM;

OINHCHIBATH W3yYEHHBIE SJICKTPUYECKHE CBOWCTBA BEIECTBA U DJIEKTPUUYECKHE SBICHHS (ITPOIECCHI),
UCMONb3ysd (PU3MUECKHE BEIMYMHBL JJIEKTPUUECKUI 3apsl], 3JEKTPUYECKOE I10JIe, HANPSHKEHHOCTh IO,
MOTEHIIMAJ, Pa3HOCTh MOTEHIIUAJIOB; ITPH ONKMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUNA CMBICIT UCITIOJIb3YEMbIX
BEJIMYMH, UX 0003HAYCHHSI U €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NIECKYIO BETUUHHY C
JpyTUMH BETMYMHAMY;

aHAJIM3UPOBaTh (PU3NYECKUE MPOLECCHl U SABJICHUS, UCTIONb3Ys (pU3HUECKUe 3aKOHBI U MPUHILIMIIBL: 3aKOH
BcemupHoro tsarorenus, |, Il u Il 3akonpl HbloTOHA, 3aKOH COXpaHEHHS MEXAHWYECKOW HHEPruH, 3aKOH
COXpaHEHHS UMITYJIbCA, TIPUHIIUATI CYTIEPIIO3UITUH CHJI, TIPUHIIAIT PABHONPABUSI MHEPIIMAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOEHUS BEILECTBA, I'a30Bbl€ 3aKOHBI, CBSI3b CpeHENH KUHETHYECKON
SHEPIUHU TEIUIOBOTO JBMXKEHUS MOJIEKYJ C aOCOIIOTHOM TeMIlepaTypoi, epBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUS DJIEKTPUUECKOT0 3apsja, 3akoH KysoHa, mpu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA,
ero MaTeMaTU4YeCKOE BhIpAXKEHUE U YCIOBUS (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPHHLUIBI ACHCTBUS MAIIWH, MPHOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyarb
YCIIOBHSI UX O€30IMacHOTO MCIIOIb30BaHUS B IOBCETHEBHOM JKU3HU;

BBINOJIHATE 3KCIIEPUMEHTHI 110 MCCIIENOBAHUIO (PU3MUECKUX SIBJICHUH M IPOLECCOB C MCIOJIb30BaHHEM
OpSIMBIX M KOCBEHHBIX M3MEpPEHHH, Mpu 3ToM (opMyIHpoBaTh NpolieMy/3ajady M THUIOTE3Y Y4eOHOro
HKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000PYIOBaHUSs, MPOBOIUTH OMBIT M (hOpMyITHUpOBAThH
BBIBO/IbI;

OCYILECTBIISATh TpsSMBbIE M KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BEIUYMH, NPU ITOM BBHIOMpAThH
ONTUMAIILHBIN CIIOCO0 M3MEPEHHUS U HCIIOJIb30BaTh U3BECTHBIE METO/IBI OIIEHKH MOTPEIIHOCTEH N3MEpPEHHIA;

UCCIIEIOBAaTh 3aBUCUMOCTH MEX1y (PU3MUECKUMM BEITMYMHAMM C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH,
IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTaThl MOTYYEHHOM 3aBHCUMOCTH (PH3UUECKHX
BEJIMYMH B BUJIE TAaOIHII U TPAPHKOB, A€TaTh BBIBOABI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

cobmoiaTh TpaBWia O€30MacHOr0 TpyAa NpH TPOBEACHUHM HWCCIEAOBAaHUN B paMKax y4eOHOTO
HKCIEPUMEHTA, Y4eOHO-UCCIIEA0BATENLCKOW U MPOEKTHOM AEATENILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIbHBIX
YCTPOMCTB 1 1a00paTOPHOTO 00OPYIOBAHHS;
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pemiath pacyéTHbIC 3aa4d C SIBHO 33aJaHHOM (pU3MUYECKON MOAENBIO, HCIONB3YsS (PU3NUYECKUE 3aKOHBI U
NPUHIMIBI, Ha OCHOBE aHajiu3a YCIIOBUS 3aJaud BBIOMpATh (PU3MUECKYI0 MOJIENb, BBIACNIATH (PU3NUECKHE
BEIMYUHBI U (OPMyJIbl, HEOOXOAUMBIE Ul €€ pEeLIeHMs, NMPOBOAUTH Pacu€Tbl U OLIEHUBATh PEAIbHOCTH
MOJIyYEHHOTO 3HaUYCHUsI (PU3NYECKOI BETMUNHBL;

peliaTh KaueCTBEHHBIE 3a/1a4M: BbICTPAUBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIEMIOUKY PacCyKIECHUH ¢
OIIOPOil Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIOJIb30BATh MIPH pelIeHUH y4eOHBIX 331a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA,
CTPYKTYPUPOBaHUS, HHTEPIpPETAIM W TMpPEACTaBIeHUs Yy4eOHOW W Hay4yHO-NOMYJISIPHON WH(pOpManuy,
MOJIyYEHHOH U3 pa3NUYHbIX UICTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh MOIYYaeMyt0 HH(OPMALIHIO;

NPUBOANUTH MPUMEPHl BKJIAJAAa POCCHUMCKMX M 3apyOeXHbIX YUY€HBIX-(DU3MKOB B pa3BUTHE HAYyKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETUYECKUE 3HAHU 110 (PU3HKE B IOBCEAHEBHOM KU3HU U1 00ecrieueHus 0e30IacHOCTH
pu oOpalleHuu ¢ MpruOopamMH U TEXHUYECKUMHU YCTPOUCTBAMM, JJIsl COXpaHEHHSI 3J0POBbs M COONIOIEHHSI HOPM
HKOJIOTMUECKOTO MIOBEJICHUS B OKPY>KAIOILEH CpeE;

paboTaTh B TpyMIe C BBHIMOJHEHUEM pPa3IMYHBIX COLUAIBHBIX DPOJEH, IUIaHUPOBATh PabOTy TPYIIIBL,
palMOHATIBHO paclpesesiaTh OO0S3aHHOCTH U IUIAHMPOBATh JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsX,
a/IeKBaTHO OLIEHMBATh BKJIAJ] KaXK/I0T0 U3 YYACTHUKOB I'PYMIIbI B PELIEHHE pacCCMAaTPUBAEMON TPOOIIEMBI.

K kxonny oOyuenus B 11 kjaacce mpeaMmeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTh
c(OpPMHUPOBAHHOCTh Y 00yUarOIUXCA YMEHUI:

JIEMOHCTPHPOBATh HA IPUMEPaXxX pojib U MECTO (PU3UKHU B (POPMHUPOBAHNU COBPEMEHHOI HAyYHOH KapTUHBI
MHpa, B pa3BUTUN COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON ACSITEIIBHOCTH JIFOEH, IETOCTHOCTD U
€IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3yUYCHHBIX (PU3NUYECKUX MOJENICH: TOUCUHbIN IEKTPHUUECKUH 3apsi,
JIy4 CBE€Ta, TOYEUHBI HCTOUHUK CBETA, siIEpHAsi MOJIEIb aTOMa, HYKJIOHHAs! MOJIE/Ib aTOMHOT'O s1JIpa IPU PEIEHNUN
bu3nyeckux 3anay;

pacrio3HaBath (pU3NUYECKUe IBICHH (IIPOLIECCHl) U OOBACHATH UX HA OCHOBE 3aKOHOB JIEKTPOJMHAMUKH U
KBAaHTOBOW (DM3MKH: 3JEKTpUYECKasi MIPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JICHCTBUS
TOKa, B3aMMOJCHCTBHE MarHUTOB, HIEKTPOMATHUTHAS MHIYKIMs, NEHCTBUE MAarHUTHOI'O I1OJIsI HA ITPOBOJHHUK C
TOKOM U JBIXKYIIHUICS 3apsij, 3JIEeKTpOMarHUTHbIE KoJeOaHWs M BOJHBI, NMPSMOJIMHENHHOE PacHpOoCTpaHEeHUe
CBETa, OTpaKE€HHE, IMpeJOMJICHHE, MHTePPEepeHIHs, TUPPAKIUs W TOJSAPU3ALUS CBETA, IHCIIEPCHS CBETa,
dbotoanexkrpuueckuii 3pdext (hoTorddekr), cBeToBOE AaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJOPOJia, ECTECTBEHHASI U NCKYCCTBEHHAs paJlOaKTUBHOCTB;

ONMCHIBATh U3YUYEHHBIE CBOWCTBA BELIECTBA (JIEKTPUUECKHE, MATHUTHBIE, ONTUYECKHUE, FIEKTPUUECKY IO
MPOBOAMMOCTh PA3JIMYHBIX CpPEll) U DJIEKTPOMArHUTHbBIE SBJIEHMS (MPOLIECCHI), HCHOJB3Yys (pU3MUecKue
BEJIMYMHBIL: JJIEKTPUYECKUI 3apsfl, CHUJIa TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUECKOE COIPOTUBIICHUE,
pPa3HOCTb MOTEHLHUAJIOB, 3JEKTPOABMKYLIAasl CUila, padoTa TOKA, MHIAYKIMS MarHUTHOrO IOJs, cuia Ammepa,
cuna JlopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPTUs AJIEKTPUUYECKOIO0 U MAarHUTHOIO MOJIEH, MEpUOJl U 4acToTa
KoJIeOaHUH B KoyieOaTelbHOM KOHTYpE, 3apsii M CHila TOKa B IIPOLECCe FapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KoyiebaHui, (OKYyCHOE pACCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPU ONHUCAHUHM TPABWIBHO TPAKTOBAThH
(bu3nyeCKui CMBICI UCIIOJIBb3YEMBIX BETUUYHH, X 0003HAUEHHUS U €IMHUIIbI, YKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIINE
JAHHYI0 (PM3UYECKYIO BEJIMUUHY C IPYTMMHU BEIUYMHAMY;

OIHCHIBATh U3yUYCHHbIC KBAHTOBBIC SBJICHHS U MPOLECCHI, UCIONB3Ys (PU3NYECKUE BETUUUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrUs M UMITYJIbC (OTOHA, IEPUO MoTypacnaja,
SHEpIus CBSI3U aTOMHBIX sJiep, IPU ONUCAHUU IPABUIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, UX 0003HAUCHUSI U €IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUUUHY C
JpYTMMH BETMYMHAMMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETMYHHBI;

aHAIM3UPOBaTh (PU3NYECKUE MTPOLECCHI U SABJICHUS, UCIOb3Ys (PU3MUECKHE 3aKOHBI U MPUHLUIIBL 3aKOH
Oma, 3aKOHBI IIOCJIEN0BATENBHOIO U MAPAJIENBHOTO COEMHEHNS IPOBOIHUKOB, 3aK0oH Jloynsa—JleHna, 3akoH
AJIEKTPOMArHUTHOW MHIYKIMH, 3aKOH NMPSMOJIMHENHOTO paclpOCTPaHEHHs! CBETA, 3aKOHbI OTPa)KEHUsl CBETa,
3aKOHBI NPEJIOMJICHUsI CBETa, ypaBHEHUE DWHIITEHHA 111 GoT03(PdeKTa, 3aKOH COXpAaHEHMs SHEPruH, 3aKOH
COXPAHEHHUs UMITYJIbCA, 3aKOH COXPAHEHMs AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOIO 4YMCIIA,
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noctyiatsl bopa, 3aK0H paguoaKTUBHOTO pacnaia, Ipy 3TOM pa3inyaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0
MaTeMaTUYeCKO€E BhIPaXKEHUE U YCIOBUS (IpaHuULlbl, 00JacTH) IPUMEHUMOCTH;

OINpEEIIATh HAPaBICHUE BEKTOpPAa MHIYKIUU MArHUTHOIO IOJIS IPOBOJHUKA C TOKOM, CHIIbI AMIiepa U
cuibl JIopeHna;

CTPOUTH U OIUCHIBATH N300paXKeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaoM, TOHKOM JIMH30M;

BBINOJIHATE 3KCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SIBICHUH M MPOLIECCOB C HUCIOIb30BAHUEM
OpSIMBIX M KOCBEHHBIX HM3MEpPEHMi: Npu 3TOM (OopMyIHpoBaTh NpobieMy/3afady M THIOTe3y Yy4eOHOro
HKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYIOBaHUs, TPOBOIUTH OMBIT M (hOpMyITUpOBAThH
BBIBOJIBI,

OCYILECTBIISATh TPsMBbIE M KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BETUYMH, HpPU STOM BBIOMpAThH
ONTUMAJIBHBINA CIIOCOO M3MEPEHUS U UCII0Ib30BaTh U3BECTHBIE METO/bI OLIEHKH MOIPEIIHOCTEN U3MEPEHNUI;

UCCIIEIOBaTh 3aBUCHUMOCTH (DPU3MUYECKUX BEJIWYMH C MCIOJb30BAaHMEM IPSIMBIX HW3MEPEHUH: IPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThI [TOJy4E€HHON 3aBUCUMOCTH (PU3MUYECKUX BETTMYUH B BUJIE
TabIuI U TpaUKOB, AETaTh BBIBOAKI 110 pe3yIbTaTaM HUCCIIeIOBAHNUS;

coOnrofaTh mpaBuiia 0e€30MacHOro Tpyda MpH TPOBEAECHUU MCCIEAOBaHUNH B pamMKax ydeOHOro
HKCIEPUMEHTA, Y4eOHO-UCCIIeA0BATEIbCKON U MPOEKTHOM AEATENBHOCTH C MCIOJIb30BAHUEM U3MEPUTEIIBHBIX
YCTPOMCTB 1 1a00paTOPHOTO 00OPYIOBAHHS;

pemarh pacu€THbIC 3aa49M C SIBHO 3aJIaHHON (DU3WYECKON MOJIENBI0, UCTIONB3Ys (PU3MUECKHE 3aKOHBI 1
IPUHLMIBI, Ha OCHOBE aHalIM3a YCJIOBHS 3aJaud BbIOMpaTh (U3MUECKYIO MOJENb, BBIIENATH (PU3NUYECKHE
BEIMYUHBI U (OPMYJIbI, HEOOXOAMMBIE Ul €€ pEeLIeHHs, NMPOBOAUTH PacuéThl U OICHHWBATH PEAJbHOCTD
MOJIyYE€HHOT 0 3HAaYeHUs (PU3HUECKOI BEIIMYUHBL;

pelaTh Ka4eCTBEHHBIC 3aa4: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUYMBYIO LIETIOUYKY PACCYKIAECHUHN C
OIIOPOil Ha N3yUYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBICHUS;

MCTIOJIB30BATh MIPH PEIIeHUH y4eOHBIX 331a4 COBPEMEHHbIE HH()OPMAIIMOHHBIC TEXHOJIOTHH /ISl TIONCKA,
CTPYKTYPUPOBaHUS, MHTEpPIpETAlMd U MpeICTaBIeHUs Y4yeOHOW UM HayyHO-IOMYJSIpHOM HH(pOpMaLuy,
MOJIyYEHHOH U3 pa3NUYHbIX HCTOUHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIyYaeMyto HH(OpMAaIHIo;

OOBSACHATH NPUHLIMIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3indaTh yCIOBUS HUX
0€30I1acHOr0 UCIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

IPUBOAUTH TPUMEPHl BKJIaJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHUE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETUYECKUE 3HAHU 110 (PU3HKE B IOBCEAHEBHOM KU3HU U1 00ecrieueHus 0e30IacHOCTH
pu oOpalleHuu ¢ MprudopamMy U TEXHUYECKUMHU YCTPOUCTBAMM, /ISl COXpPaHEHHsI 3J0POBbs M COONIOIEHHSI HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPY>KAIOILEH CPELIE;

paboTaTh B TpyMIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX DPOJIEH, IUIaHUPOBATH PabOTy TPYIIIbI,
palMOHATIBHO paclpelesiaTh OOS3aHHOCTH U IUIAHMPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CUTYyallMsX,
aJIeKBaTHO OLIEHUBATh BKJIAJ KaX/I0TO M3 YYaCTHUKOB IPYIIIBI B pEIIEHUE pacCMaTprUBaeMOi MpooIeMBbl.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoandecTBo yacos
Ne HaumenoBanue pa3aeiioB u K n DJIeKTPOHHBIE (LM (pPOBHIE)
n/n TeM NMPOrpaMMbl Bcero OHTPOJIBHEIE PAKTHIECKUE | oG5ha308aTebHBIE pecypeh
padoThI padoThI
Paznea 1. PU3NKA U METO/JbI HAYYHOI'O TIO3HAHUSA
11 ®Du3HKa U METObI HAYYHOTO 2 Bubnmnorexa [TOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
Bbubaunoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubanorexa [JOK
22 Hunamiica ! https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Bbubaunoreka [JOK

2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
HWroro no pasaeny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 Bubnmnorexa [IOK
KHHETHUYECKOH Teopuu https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKH 10 1 ﬁtptlgjsn;llor;eelijz(])_g)rllf/7 f41bF72
33 ArperaTHbIE COCTOSHHSA 5 Bubmmorexa [IOK
BerecTBa. Pa3oBble Epexo/Ipl https://m.edsoo.ru/7f41bf72
Hroro no pasneny 24
Paznea 4. JIEKTPOANHAMHUKA
41 | Snexrpocratitka 1o ! ﬁitf?:?fr?e%i&%ﬂﬂlbf?z
4.2 ITocTostHHBIN 3neKTpUYeCKUui 12 1 Bubnmnorexa [TOK
ToK. TOKH B pa3iM4HBIX Cpeiax https://m.edsoo.ru/7f41bf72
HWroro no pazneny 22
PesepBHOe Bpemsi 2
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
[MPOT'PAMME
11 KIIACC
KoandecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB U TeM DJIeKTPOHHBIE (M (POBHIE)
n/n NMPOrpaMMsbl Bcero Kourpomsuiie | IpaxTaeckue o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
Paznea 1. 3JEKTPOANHAMUKA
11 MarnurtHoe nosne. 11 1 3 Bubmuoreka [TOK
DJEeKTpOMAarHUTHASE HHAYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3znea 2. KOJIEBAHUSA U BOJIHBI
21 Mexanuueckue u 9 1 Bubmuoreka [TOK
JJIEKTPOMArHUTHBIE KOJICOAHMS https://m.edsoo.ru/7f41c97c
29 MexaHU4YecKHe U 5 1 bubnuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
23 | Onruxa 10 3 Eggg:?fr;éelazgn(.)rﬁﬂf4lc97c
Hroro mo pazueny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OCHOBBI CIIETIHATBHON TEOPHU 4 1 Bbubnuoreka [JOK
' OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazmeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
N Bubnuorexa [JOK
4.1 DJIeMEHThI KBAHTOBOMH ONTHKHU 6 https://m.eds00.ru/7f41c97¢
bubnurorexa [JOK
4.2 | Crpocmme atoma 4 https://m.edsoo.ru/7f41c97c
bubnuotexa [JOK
4.3 | Atomnoe 11po 5 https://m.edsoo.ru/7f41c97c
HWroro no paznery 15
Paznen 5. 9JIEMEHTbI ACTPOHOMMU U ACTPO®PU3UKN
51 DNeMEHTBI aCTPOHOMUU U 7 1 bubmuoreka [TOK
' acTpo(U3UKU https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 7

Paznes 6. OGOBLIAIOIIEE IOBTOPEHUE
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubnuotexa [IOK
6.1 Obobwaronee nosTopeHHe 4 https://m.edsoo.ru/7f41¢c97¢c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJJMYECTBO YACOB I10 68 4 7
TTPOTPAMME
IIOYPOYHOE INVIAHUPOBAHME
10 KJIACC
N KoaunyecTBo yacos Jata JJieKTpoHHBIe IH(POBbIE
u /;1 Tema ypoka Beero Konrpoasnbie | IIpakTuyeckue H3yaeHHs o0pa3zoBaTesbHbIE
padoThI padoThI pecypchl
1| Hapare scmms mommtt . Bumorera LIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIero MUpa
Poine 1 MecTO GU3UKH B
) | |1 Bumorea LIOK
Y T pa, https://m.edsoo.ru/ff0c33e6
HpaKTI/I‘-IeCKOI/I JCATCIIBHOCTHU
b {001 (71
MexaHndueckoe IBHIKEHHE.
3 gz:s:x:::zgfg TI;I/I)KeHI/IH 1 bubnnorexa LIOK
A : https://m.eds00.ru/ff0c3508
Ilepemelienue, CKOpOCTb,
YCKOPECHHE
4 PaBHOMEpHOE MTpsIMONMHETHOE 1 Bbubnuorexa [JOK
JBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOoyckopenHoe 1 Bubnnorexa [JOK
TPSIMOJIMHEHHOE JIBUKEHUE https://m.edsoo.ru/ff0c372e
o | Stomoe e 1 Bumoresa 10K
p A https://m.edsoo.ru/ff0c39cc
najgeHus
| Smommcioce e | Burers LOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPYKHOCTH
[IpuHIIUIT OTHOCHTENBHOCTH
8 lanunes. UnepuuanbsHbie 1 bubnuorexa [JOK
cucreMbl orcyera. IlepBbiit https://m.edsoo.ru/ffOc3be8
3akoH HrroTona
Macca Tena. Cuna. [TpuaImmn
9 cymepro3urnmu cui. Bropoit 1 Bbubnuorexa [JOK
3akod Herorona mjs https://m.edsoo.ru/ffOc3be8
MaTepUAJIbHON TOUKH
10 Tpetnii 3axon HetoToHa 115t 1 bubnunorexa [TOK
MaTepPHAIBHBIX TOUEK https://m.edsoo.ru/ff0c3be8
| .| B LOK
’ https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. 1 Bbubmuorexa [TOK
Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tperns. Koapdumuent
13 Tperns. Ciiia CONpOTHUBICHUS 1 Bbubnuorexa [JOK
IPY JBMKEHUH TEIIA B https://m.edsoo.ru/ff0c3f76
JKUOKOCTU UJIN Ta3¢€
[MoctymarensHoE U Butmmorexa LIOK
14 BpalaTeasHOE IBIKCHUE 1

a0COJTIOTHO TBEPJIOTO TEIA.

https://m.edsoo.ru/ffOc41a6
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Mowment cunsl. I11e4o cuibl.
VYcnoBus paBHOBecHs TBEPAOTO
Tella

15

Nmrysibe MaTepUanbHON TOUYKH,
CHUCTEMbI MaTEPUAIBHBIX TOUEK.
Wmnynse cuibl. 3akoH
COXPaHEHUs UMITYJIbCA.
PeakTuBHOE BUXKEHUE

bubnrorexa [JOK

https://m.edsoo.ru/ff0c43d6

16

PabGora 1 MOIIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepuansHoi Touku. Teopema
00 M3MEHEHUH KUHETHYECKOH
SHEPrHH

bubnrorexa [JOK

https://m.edsoo.ru/ff0c4502

17

IlorenuuanbHas 3HEprusl.
ITorennmanpHas 3Heprus
yrpyro aeh)opMUPOBAHHOM
npyxuHbl. [loTeHnmanbpHas
SHEprus Tela BOIH3u
MIOBEPXHOCTH 3eMJIn

bubnrorexa [JOK

https://m.edsoo.ru/ffOc461a

18

IToreHmanbHbIE U
HEMOoTEeHIHNaIbHbIE CHIIBL. CBA3b
paboThI HETIOTEHIMATBHBIX CHJIT
C U3MEHEHHEM MEXAHUYECKOMN
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXaHUUECKON
SHEPruu

bubnrorexa [JOK

https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBbI C UBMCHCHUEM
MEXaHHYECKOI YHEPTUH Tena Ha
NpUMepe PacTHKEHUST
PE3HHOBOTO JKI'yTa»

20

Konrposnbhas padora 1o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHHUS B
MEXaHUKE»

bubnrorexa [JOK

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKECHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHoBCcKoe
aswxenue. Juddysus

bubnuorexa [JOK

https://m.edsoo.ru/ffOc4dc2

22

Xapakrep IBUKEHUS U
B3aUMOJEUCTBUS YaCTHI]
BeniecTBa. Mojenu cTpoeHust
ra3oB, JKUJIKOCTEN U TBEPBIX
Tel

23

Macca monekyn. Konnuectso
BemecTBa. IlocTossHHas
ABorazipo

24

TennoBoe paBHOBECHE.
Temmeparypa u e€ U3MepeHue.
[lIxana Temneparyp Lenbcust

25

Wneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

Bubnnorexa [JOK

https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TeMIepaTypa Kak
Mepa cpeHel KHHEeTUYECKOU
OHCPIUU ABMKCHUA MOJICKYJI.
YpaBuenue MenneneeBa-
Knane#ipona

bubnuorexa [JOK

https://m.edsoo.ru/ff0c511e

27

3akoH JlaneToHa. ['a30BbIC
3aKOHBI
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JlaGopaTopHas pabdora
«HccnenoBanue 3aBUCUMOCTH

28 MEX]Ty TapaMeTpaMu
COCTOSTHHS pa3peKEHHOTO ra3a
I e B LOK
P https://m.edso0.ru/ffoc570e
MIPEICTABIICHHE
BnyTpenHss sHeprus
TepMOI[HHaMH‘ICCKOfI CHUCTCMbI
30 1 CIIOCOOBI €€ M3MEHEHHS. bubnrorexa [JOK
KonudecTBo TerIoTh! 1 paboTa. https://m.edsoo.ru/ff0c5952
BryTpenHnsas sHeprus
OJHOATOMHOI'O MJI€aILHOrO I'a3a
31 Bunae! Temonepenaun bubnnorexa LIOK
A pen https://m.edso0.ru/ffoc5c36
V nenpHas TENI0EMKOCTD
32 BemecTBa. Komnuectso Bbubnuorexa [JOK
TEIUIOTHI IIPH TEIUIONEPeaaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN Tporecc
o | R e B LOK
P https://m.edsoo.ru/ffOc5efc
H30TIpOLIecCaM
o | Hecparmoct. monsecon B LOK
PHpOZC. P https://m.edsoo.ru/ff0c6230
TEPMOAMHAMHKH
35 [punnun aevicteust u KI1J] bubnrorexa [JOK
TEIJIOBOW MAIIMHEI https://m.edsoo.ru/ff0c600a
36 | Iuxa Kapuo u ero KITJ]
37 DKONOTHIEeCKHE TPOOITIEMBI
TEIUIODHEPTETHKH
38 81\6/1?)?11313 }ilﬂlmrll/laz%?;mm bubmuorexa OK
yJAp ) https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIMHAMUKI)
o | Smpona e o o B 10K
y7Ap ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOANHAMUKH)
10 | xommoneatos, Honapere 1 Bumiorexa LIOK
. HHL p https://m.edsoo.ru/ff0c63b6
KHUIICHUC
OIYXA. https://m.edsoo.ru/ff0c64d8
HacplueHnslii nap
TBépnoe Temno.
Kpucrammmueckne n amopQHbIe
4o | TEMA. AHU30TpONUs CBOICTB Bubanorexa [JOK
KpucTamioB. JKumxue https://m.edsoo.ru/ffOc65f0
kpuctamisl. CoBpeMEHHBIC
MaTepHAITBI
o | oo s B 10K
A ) https://m.edsoo.ru/ff0c6708
CybOmumanus
bubnrorexa [JOK
44 YpaBHEHHE TECIIOBOTO OalaHca https://m.edsoo.ru/f0c6820
P i bummorera LIOK
P AL https://m.edsoo.ru/ff0c6bcc
BHUJa BHCKTpI/I‘IeCKI/IX 3apﬂz[013
46 [IpoBOIHUKY, AMANEKTPUKH U Bbubnmoreka [TOK

TTOJIYIIPOBOJTHUKH. 3aKOH

https://m.edsoo.ru/ffOc6bcc
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COXPaHEHHUS ANEKTPUIECKOTO
3apsia

47

B3aumonelicTBue 3apsios.
3akoH Kynona. Toueunsrit
AJIEKTPUYECKUN 3apsi

bubnrorexa [JOK
https://m.edsoo.ru/ffOc6ced

48

Hamnpsok€HHocTh
JJIEKTPUYECKOTO TIOJIA.
[Ipunuyn cynepno3uuuu
3JIEKTpUYECKUX ToJieH. JIunun
HaIPSKEHHOCTH

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cun
ANEKTPOCTATUIECKOTO ITOJIS.
ITorenmman. PasHocTh
MOTEHIINAJIOB

Bbubnuorexa [JOK
https://m.edsoo.ru/ffoc6f00

50

[TpoBOAHUKY U TU3NEKTPUKH B
IEKTPOCTATUIECKOM IIOJIE.
Jusnexrpuueckas
IIPOHHUIIAEMOCTH

Bbubnmoreka [JOK
https://m.edsoo.ru/ff0c7018

51

OnexrpoéMkocTs. KonneHcarop

Bubnuorexa [IOK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTD TIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsDKEHHOTO KOHJICHCATOpa

bubnunorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopHas paboTa
"U3mepenue 3MeKTPOEMKOCTH
KoHzieHcaTopa"

54

[Ipunuun neicTeus u
MIPUMEHEHNE KOHJICHCATOPOB,
KONUPOBAJIBHOTO arnmapara,
CTPYHWHOTO NIPUHTEPA.
DJeKkTpocTaTHYeCKas 3aluTa.
3azeMiieHHe JIEKTPONPHOOPOB

55

ONEeKTPUYECKHI TOK, YCIOBHS
€T0 CYIIECTBOBAHUS.
IMocTosiHuEI TOK. Cnila TOKa.
Hanpsoxenne. ConpoTHBICHHE.
3axon Oma iy yd9acTKa Ienu

56

ITocmenoBarenbHOE,
mapajuielbHOe, CMEIIaHHOE
COCTMHEHHUE TIPOBOIHIKOB.
JlaGopatopnas paboTa
«3yyeHue cmenaHHoro
COEIMHEHUS PE3UCTOPOBY»

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIHOCTH
AEKTPHYECKOT0 TOKA. 3aKOH
J[bxoyins-JleHna

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11 OJIHOM
(3aMKHYTOI) IIEKTPHUUECKON
neru. KopoTkoe 3aMbIKaHue.
JlabopaTopras paboTa
«M3meperne D/1C nctoyanka
TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHUSD)

bubnmnoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DJIeKTPOHHASI IPOBOAUMOCTD
TBEP/IBIX METAIIIOB.
3aBUCHMOCTH COIIPOTUBIICHHS
METaJJIOB OT TEMIIEPATYPBI.
CBepxXnpoBOJIUMOCTD
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https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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DNIEeKTPUUECKUI TOK B BAKyyMe.

60 N 1
CBOICTBA JICKTPOHHBIX TYYKOB
ITonynpoBoaHUKH, UX

61 | mosommooms. Caotormap— | 1 BuSmrorexa LIOK

POBOA : P https://m.edsoo.ru/ffOc84ae
n-mepexona.
[TomynpoBOIHIKOBEIEC TPHOOPEI
DNEKTPUYECKUN TOK B

o | Tcmores npsemn 1 Buorsa 0K
P : https:/m.edsoo.ru/ff0c82ba

DNeKTPOIUTHIECKAs
Jccouranus. DIeKTposIu3
DNeKTPUYECKUIA TOK B ra3ax.

63 CaMOCTOSITENBHBIN U 1 bubnuorexa [JOK
HECAMOCTOSTENBHBIH paspsi. https://m.edsoo.ru/ffOc84ae
Mounnus. [Tnazma
OnexTpudeckue mpuOopsl 1

64 YCTpPOMCTBA M UX MPAKTUIECKOE 1 bubnuoreka [JOK
npuMeHenwe. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30I1aCHOCTH

65 O06o0maromuit ypok 1 bubnmoreka [JOK
«DNEKTPOTHHAMHKAY https://m.edsoo.ru/ffOc88be
KonTtponbsHas pabora mo Teme

66 ?{%ﬁiﬁiﬁiﬁ;ﬁ& MICCKUI 1 1 bubmmorexa LHOK

p https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3Iu4IHbIX
cpenax»
. PZ;ZI;;H;(I)HTZB;K KonTtponbsHas ) Buborexa LIOK
,I,) " https://m.edsoo.ru/ff0c8c56
DNEeKTPOIMHAMHUKA
68 g?;gi‘;‘:;fu}l’&(“}o[( 10 TeMaM 1 bubmuorexa HOK
y https://m.edsoo.ru/ff0c8f6c
10 knacca.
OBIIEE KOJIMYECTBO YACOB 68 3 3
110 ITPOTPAMME
11 KJIACC
N KosmuectBo yacos Jara DJIeKTPOHHbIE U(POBBIE
" /;1 Tema ypoka Beero Konrpoabnsbie | IIpakTuyeckue R o0pa3oBaTesbHbIE
padoThI padoThI pecypchl
ITocTossHHBIE MAarHUTHI U UX
| | Mavwmoe | Busorsa 10K
) p . https://m.edsoo.ru/ff0c9778
uHayKiwd. JIMHUY MarHUTHOM
HHTYKIUH
MarHuTHOE I10JI¢ MPOBOIHUKA

2 ¢ TokoM. OmbIT DpcTena. 1 bubnuoreka [JOK
B3anumoieiicTBIE POBOTHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM

3| hysenme vammoronos | 1 ) Butmrorexa LIOK

M https://m.edsoo.ru/ff0c98fe
KaTyIHKI/I C TOKOM»
JleficTBre MarHUTHOTO TOJIS HA
MPOBOJIHKK ¢ TOKOM. Cria

4 Awmmepa. JlaboparopHas pabota 1 1 Bubmmoreka [IOK
«HccnenoBanne aeicTBUS https://m.edsoo.ru/ff0c9ac0
ITOCTOSIHHOTO MarHuTa Ha
PaMKyY C TOKOM)
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JleficTBre MarHUTHOTO TOJIS HA
JBUKYLIYIOCS 3aPSDKEHHYIO
yactunyy. Cuna Jlopenna.
Pabota cmel Jloperma

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHUTHAs UHTYKITHSI.
IToTox BexkTOpa MarHUTHOM
uaaykuuu. DJC uHAyKIUH.
3aKOH 3JIEKTPOMarHUTHOMN
unaykuuu Papanes

JlaGopaTopnas paboTa
«HccnemoBanue SIBICHUS
3ﬂeKTpOMaFHHTHOﬁ HWHOYKIHUW

bubnrorexa [JOK
https://m.edsoo.ru/ff0cal50

WHayKkTUBHOCTS. SIBNEHUE
camonHIyKIuu. DJ1C
CaMOWHIYKIMH. DHEePTUs
MarHMTHOTO MOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
nose

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
IIPUMEHEHHUE: TOCTOSHHBIE
MAar"auThbl, 3JICKTPOMAarHuThI,
3NIEKTPOBUraTelb, YCKOPUTEIH
DJIEMCHTAPHBIX YaCTHII,
HMHIYKIHOHHAsS I1e4b

10

O600maroIIni ypoK
«MarsaurtHoe 1moiJe.
BHGKTpOMaFHI/ITHaH I/IHleKI_II/IS[))

bubnuorexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabora o Teme
«MarnutHoe nosie.
OneKkTpoMarHuTHas MHTYKITUSD

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHIMYECKHE
konebanwns. ['apMoHnUeckue
KoneOanus. YpaBHEeHHE
TapMOHNUYECKUX KOJICOaHHUMH.
[IpeBpailieHue 3Heprun

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabora
«HccnenoBanye 3aBUCHMOCTH
HIEPHOJIa MAJIBIX KOJIeOaHHI
rpy3a Ha HATH OT JJIMHBI HUTH
U MacChl rpy3a»

14

KonebatenpHbIH KOHTYD.
CBoboHBIC
ANIEKTPOMArHUTHBIC KOJICOAHUS
B HJICATBHOM KOJIE0aTeITHHOM
KOHTYpe. AHAJIOTHS MEKITY
MeXaHUYECKUMH U
AIEKTPOMarHUTHBIMH
KOJICOaHUSIMHI

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

15

®opmyna Tomcona. 3akon
COXpaHCHHS YHEPTHH B
HaeaIbHOM KOJIeOaTeThHOM
KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarwmux
KoyieOaHusX. BeIHYKICHHBIC
MeXaHUYeCcKue KojieOanus.
Pe3onanc. BeiHyx/1eHHBIE
AIEKTPOMAarHUTHEIC KOJICOAHUs

Bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepeMeHHBII TOK.
CunycounanbpHbIN IepeMeHHbI I
TOK. MOIIHOCTh IEPEMEHHOTO

Bbubnrorexa [IOK
https://m.edsoo.ru/ffOcbd34
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TOKa. AMHJ'II/ITyZ[HOe u
HCﬁCTByIOHIeC 3HA4YCHUC CHUJIBI
TOKa 1 HAIIPSKCHUA

18

Tpanchopmarop.
IIpousBoacTBo, nepegaya u
MOTPEOIICHUE DIIEKTPHYECKOM
SHEPIUu

19

VYCTpOHCTBO U IPAKTUYECKOE
IIPUMEHEHHUE NIEKTPUYECKOTO
3BOHKA, TEHEPATOpa
MIEPEMEHHOTO TOKa, TUHUI
JJIEKTponepeaay

bubnuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

OKOIOTUYECKUE PUCKH MTPH
IIPOU3BOJICTBE
anektposHeprun. Kynerypa
HCIIONIb30BaHMs
IIEKTPOIHEPTHHU B
MIOBCETHEBHOM XKU3HU

21

Mexanndeckue BOJIHEI,
YCIIOBHSI PACTIPOCTPAHEHHUS.
[Tepuon. CxopocTh
pacnpocTpaHeHus U JIUHA
BosHbL. [lonepeunsie u
IIPOOJIEHBIE BOJHBI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTH 3BYyKa.
I'pomkocts 3ByKa. BeicoTta
ToHa. TemOp 3ByKa

bubnuorexa [JOK
https://m.edsoo.ru/ff0cccOc

23

OJeKTPOMAarHUTHBIE BOJIHBI, UX
cBoOMcTBa U ckopocTh. [llkana
IEKTPOMAarHUTHBIX BOJIH

bubnmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIEI paAnOCBS3U U
TeneBuaeHus. Pa3surue
cpencTB cBsi3u. Pagnonmokarus

25

Konrponbnas padora
«Konebanus 1 BOTHBD)

bubnrorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

[IpsimonuHeiHOE
pacmpocTpaHeHHe CBETa B
ofHOpoaHOuU cpeze. ToueuHsbli
HUCTOYHUK cBeTa. JIyu cBeTa

bubnrorexa [JOK
https://m.edsoo.ru/ff0cd350

27

OTtpakeHne cBeTa. 3aKOHBI
orpaxkeHus cBeta. [locTpoeHue
HU300paKEHUH B MIIOCKOM
3epKaje

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceera. IlonHoe
BHYTpPEHHEE OTPaKCHHUE.
IIpenenbHbIN yroi NOJIHOrO
BHYTPEHHETO OTPaXCHHUS

Bbubnuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

Jlaboparopnas pabora
«M3mepeHne nokaszarens
TPEIIOMIICHHS CTEKIIa»

Bubmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JIunzel. [loctpoenue
n300paXeHHH B JIMH3E.
®opMyJia TOHKOH JIMH3BI.
YBenuueHne JUH3EI

Bbubnuorexa [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas paboTa
«VccnenoBanue CBOMCTB
n300pakeHHi B JTMH3AX)

32

Hucnepcus cBeta. CloXHBINA
cocraB Oesnoro ceera. I[Ber.
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JlaGopaTopHas paboTa
«Habmoienue aucrnepcuu
cBETa»

Wnrepdepenuns ceera.

bubnmuorexa [JOK

33 | Andpaxuus crera . https://m.edsoo.ru/ff0ced22
Judpaxiponnas pemérka

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
IMossipu3anysi cBeTa https://m.edsoo.ru/ff0cf02e
OnTryeckue mpruOOpE U

35 | yCTpoOWCTBa M yCIOBHS HX
0€301acHOr0 MPUMEHEHHUS
I'paHUIIBI IPUMEHIUMOCTH

36 KJIACCUYECKON MEXaHHKHU. Bbubnuorexa [JOK
IMocTynaTsl crienuanIbHOM! https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCHTEIHHOCTH
OTHOCUTEIFHOCTh

37 | OAHOBPEMEHHOCTH. Bubmuoreka [TOK
3ame IcHIC BPEMEHH U https://m.edsoo.ru/ffOcfa42
COKPAIIICHUE JUTHHBI
OHeprus U UMITYJIbC

38 PENATUBUCTCKOMN YaCTHIIBL. bubnnorexa [JOK
CBs13b MaccChl ¢ dHepruei u https://m.edsoo.ru/ffOcfc68
AMIYJIBCOM. DHEPTHsI MOKOS

o | oo ptr Orm. BuGoresa 10K

1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTECIHHOCTI)

40 ®oronsl. Popmyina Ilnanka. Bubmmoreka [IOK
DHeprus ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHIE

Bubmoreka [IOK

4l | dorosbgexra. Ombiror A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodddexra.

42 VYpaBHeHue DiHIITERHA TSI Bubmuoreka [TOK
¢doroadpdexra. «KpacHas https://m.edsoo.ru/ff0d015e
rpaaunay ¢porodgpgexra

| oo Omena LB BuSorsa 10K

JeAca. https://m.edsoo.ru/ff0d04a6
JIeiCTBHE CBETa
TexHuueckue ycTpoicTBa U
MPAKTUYIECKOE MPUMEHEHHE:

44
¢doroaneMeHT, HoToNaATIHK,
coJIHeYHasi OaTapesi, CBETOUO

45 | Oneenma xpantonott BuGmorexa LIOK

https://m.edsoo.ru/ff0d0302
OIITHUKHY
Mogaenas atoma ToMcoHa.

46 OmnsrTe! Pesepdopaa mo Bubmuoreka [IOK
PacCesHHIO 0-JaCTHII. https://m.edsoo.ru/ff0d091a
[InaneTapHas MoJENb aToMa

Bbubnuorexa [IOK

47 | Tocrynatst bopa https://m.edsoo.ru/ff0dOafa
M3nyueHue u nornoieHue

48 (OTOHOB TIpH NIEpeXoie aToMa bubnnorexa [JOK
C OJIHOTO YPOBHS 3HEPTHH HA https://m.edsoo.ru/ff0dOafa
Japyroil. Buasl cnekTpos
BousiHOBBIE CBOMCTBA YacTHII.

49 | Bonawnsl ne Bpoitns. bubmmorexa [OK

KopnyckyaspHo-BOJIHOBOH

https://m.edsoo.ru/ff0d0ca8
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Ayaanu3M. CroHTaHHOE U
BBIHYKACHHOC U3JTYUYCHUC

50

OTKpbITHE PaHOAKTHBHOCTH.
Omeitel Pesepdopna o
OIIPE/ICIICHUIO COCTaBA
PaMOAKTHBHOTO M3IyYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
raMMa-mnyqum{. BJ'II/IS{HI/IC
pa}II/IoaKTI/IBHOCTI/I Ha )XHUBBIC
Opra”Hu3Mbl

52

OTKpBITHE IPOTOHA U
HelirpoHa. M3oTomsl. Anbga-
pacmaj. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyuyenue

Bubnuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DOHeprus CBsA3M HYKJIOHOB B
sape. SlnepHble peakuu.
Snepusrii peaktop. [Ipodaemsl,
MIEPCIIEKTUBEI, SKOJIOTHIECKHE
ACTIEKTHI SCPHON SHEPTETHKH

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMEeHTapHbIE YaCTHLIBI.
OTKpBITHE TO3UTPOHA. METOIBI
HAOJIOACHUS U PETUCTPANN
3JIEMEHTapHBIX YaCTULL.
Kpyrasrii cton
«DyH/1aMEHTAJIbHbIE
B3aumojeicTBus. EquHcTBO
(U3MYECKOM KapTHHBI MUPa»

Bbuonuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Buy 3Bé31H0T0 HEDA.
CosBe3nus, sipKue 3BE3IBI,
IUTAHETHI, UX BUIUMOE
nBkenne. CoHeuHast cUCTEMa

56

Comanue. ConHeyHas
aKTUBHOCTH. MCTOYHHMK
sHepruu CoHIA 1 3BE31

57

3BE3/bl, UX OCHOBHEIE
XapaKTEPUCTHUKH. 3BE3IBI
[VIABHOI I0CIEN0BATENHLHOCTH.
BHyTpeHHee cTpoeHue 3BE3 /1.
CoBpeMeHHbBIE TPEICTABICHHS
0 MPOUCXOXKACHUH 1 DBOJTIOIUH
ConHia ¥ 3B€37

58

Mneunsiii [Tyts — Hama
T'anakruka. ITonoxenue u
nBrkenre CoJHIa B
l'anakruke. ['anakTuxu.
YEpHble IbIPHI B sIpax
rajakTHK

59

Bcenennas. Pazoeranue
rayiakTuk. Teopus bosbmioro
B3phIBa. PenmkroBoe
u3llydeHue. MeraranakTuka

60

Hepemennsie npobieMsl
aCTPOHOMHH

61

KonrpounbHast padora
«ONeMEHTHI aCTPOHOMMH U
acTPOH3UKI)

62

O6o06maromuii ypok. Pons
(U3UKU ¥ ACTPOHOMHH B
9KOHOMHUYECKOM,
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TEXHOJIOTHYECKOH, COIUAIbHOMN
U 3THYECKOH chepax
JIeSITENILHOCTY YeJIOBEKa

63

Oo6o6maronuii ypok. Poib n
MecTO (PU3UKH M aCTPOHOMHUU B
COBPEMEHHOM Hay4HOI1
KapTHHE MHpa

64

O6o06maronuii ypok. Pons
¢busnyeckoii Teopun B
(bopMupoBaHun 1
MIPE/ICTaBICHUI 0 (PU3MUECKOH
KapTUHE MHpa

65

Ob6o06maromuii ypok. Mecto
(u3MYECKOi KapTHHBI MHpa B
00IIIeM PSIIY COBPEMEHHBIX 1
€CTCCTBCHHO-HAYYHBIX
NPEACTABIECHUIN O IPUPOJIE

66

PesepBublil ypok. MaraurHoe
moJie. DJIEKTPOMAarHUTHAS 1
WHYKLUS

67

PesepBHusblit ypok. OnTuka.
OCHOBHI CHIEIMATEHON TEOPUH 1
OTHOCHUTEIBHOCTH

68

Pe3epnsliil ypok. KBanroBas
¢du3mKa. DIeMEHTHI 1
aCTPOHOMMH U aCTPOPU3UKH

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68 4 7

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

®usuka, 10 kmace/ Maxumes I'.5., byxosues b.b., Corckuit H.H. nmon penakuueii IlapdpentseBoit H.A.,
AKIIMOHEpHOE 00111ECTBO <<I/I3I[aTeJIBCTBO «HpOCBeH_IeHI/IC»

®duzuka, 11 kmace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. non pemakmueii [TapdentoeBoit H.A.,
AxkuunonepHoe obmectBo «M3narensctBo «IIpocsenenue»

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Paboune nporpammpl. @usnka. 10 — 11 kmaccel. ba3oBeiil ypoBeHb: y4eOHO-METOIMYECKOE TTOCOOME / COCT.
N. T. Brnacoga. - M.: [Ipoda, 2013. - 157 c.

Msxkumes I'. 5. @usuka. 10 xiacc: yue6. st oOieodpa3oBar. opranuzanuii: 6a3oBbIi U yriayOJeHHBIN
ypoBHH / I'. 1. Msxumes, b. b. Byxosues, H. H. Corckwuii; nox pen. H. A. IlapdentseBoii. — 6-¢ u3.,
nepepad. u gom. — M., [Ipoceemenue, 2019. — 432 c.: un. — (Knaccudeckuii Kypc).

Msikumes I'. SI. @usuka. 11 kmacc: y4de0. ans o0meodpa3oBaT. opranu3anuii: 6a30BbIH U yriTyOJICHHBIN
ypoBHu / I'. 5. Mskumes, b. b. byxosues, B. M. Yapyrun; nox pea. H. A. IlapdentseBoii. — 7-¢ u3m.
nepepad. — M., I[Ipocsemenue, 2019 r. — 436 c., [4] n.: un. — (Knaccuaeckwii kypc).
Boponnos-BenbsmuuoB, b.A. Actponomus. ba3zoseni ypoenb. 11 ki.: yueOnuk / B.A. Boposnios-
Benbsmunos, E.K. Ctpayt. — 3-¢ uznanue, crepeorunnoe — M.: [Ipoda, 2016. — 237.: uin., 8 11. 11B. BKII.
Crpayrt, E. K. Actponomus. bazoBsiit ypoBens. 11 kiacc: paGouast mporpamma k YMK b. A. Boponnosa-
Benbssmunoga, E. K. Ctpayra: yuedno-metonuueckoe nmocobue / E. K. Ctpayt. — M.: Jlpoda, 2017. — 39 c.
Yapyrun, B.M. Actponomus. 10-11 kmaccel: yueOHUK ans oOmieoOpazoBaT. opraHuzanuil (6a30BbIif
ypoBensb) / B.M. Yapyrun. — M.: [Ipocemenue, 2017. — 144c¢.: ui. — (Chepsr 1-11).

Actponomusi. Metonnueckoe mocooue 10 — 11 kmaccel. ba3oBblii ypoBeHb: yued. mocodue mjis yaurtenen
o0rmieoOpaszoBart. opranuzanuii. — M.: [Ipocsemienne, 2017. — 32 c. — (Cepsr 1-11).
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https://m.edsoo.ru/ff0d1784

[TuBoBapoB A.A. Tectsl mo actponomun: 3emis, Jlyna, Connie. M3narensckuii gom «IlepBoe ceHTSIOps /
DJEKTPOHHBIN pecypc.

ITuoBapoB A.A. Tectrl o actpoHomuu: Ilapan nmnaner. Mapce. FOnurep. U3narensckuii nom «llepBoe
CEHTSOps / DIIEKTPOHHEIN pecypc.

ITuBoBapoB, A.A. 3aHMMarTenbHas acCTPOHOMMSI B HOBEJUIAX TECTOBOI'O XapakTepa: yuyeOHoe mocoOue, M3JaHue
BTOpOE — uctpasnenHoe / A.A. [TuBoBapoB. — Kupos: OO0 «Kuposckas obnactHas Tunorpadus», 2018r. — 128 c.,
WL

HHU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

ESO, the European Southern Observatory. - Pexxum mocryma: https://www.eso.org

3uMHSsIs IIKOJIa IOHOT'O acTpoHOMa (BHuICO). - Pexum J0oCTyna:
https://www.youtube.com/playlist?list=PLmgwC9JZdQnuyCcRuf_45JqBujEsISMrl

Enunas komeknus nudpoBsIX 00pa3oBaTeIbHBIX pecypcoB - hitp://school-collection.edu.ru

denepanbHbIi IEHTP HHOOPMAIIOHHO-00pa3oBaTenbHbIX pecypcos (PLIMOP) - http://fcior.edu.ru
Poccuiickuii 061eobpa3oBarenbHbIi mopran - hitp://experiment.edu.ru

Caiir st npenogaBaTeneid GU3NKK, yJaluIuxcs U uX poautenei - http://www.fizika.ru

College.ru: ®usuka - http://college.ru/fizika/

BupryanbHeiii MeToau4YecKuii kKaOMHeT yuuTens Gusnku u actpoHomuH - http://www.gomulina.orc.ru
denepanbHas 3a04Hasi PU3NKO-TEXHUYECKAs IMIKOJIA TPU MOCKOBCKOM (DPHU3UKO-TEXHUYECKOM MHCTUTYTE -
http://www.school.mipt.ru

[azera «®Pusmka» uznarenbckoro goma [lepBoe cenTsopst. - http://fiz.1september.ru

HudopMalinoHHble TEXHOJIOTHH B IpenoaaBanuu ¢pusuku - http://ifilip.narod.ru

OOpazoBarelibHbIC aHUMAIMH JJIs1 YPOKOB (Gu3uKH, HHGopMaTtuku u ap. - http://somit.ru

Snepnas pusuka B MaTepuere - http://nuclphys.sinp.msu.ru

OOyuarorniue TpeXypoBHEBBIE TeCThI 10 ¢usuke: cat B.U. Perensmana - hitp://www.physics-regelman.com
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