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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢uszuke 6a30BOTO YPOBHS Ha YpPOBHE CpelHEro oomero oopa3oBaHus pa3paboTaHa Ha
OCHOBE IMOJIOKEHHH W TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTENbHONW MPOTPAMMBL,
npeacraBieHHbx B @I'OC COO, a Takxke ¢ yuérom (denepanbHO pabodeil mporpamMmbl BOCIUTAHUS W
KOHIIEMIINH MpernoaBaHus yueOHoro mpeaMera «Pu3nka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
®Denepalyu, pearnu3yonuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Copneprkanue porpaMmsl 1o (PU3UKE HANpaBIeHO HA (HOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obydaroruxcs 10—11 kmaccoB npu o0ydeHun ux (usuke Ha 6a30BOM YpOBHE HAa OCHOBE CHCTEMHO-
JesITeIbHOCTHOTO moxaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm @OI'OC COO «k
IUIAHUPYEMBbIM JIMYHOCTHBIM, MpPEIMETHBIM M METalpeJAMETHbIM pe3yjbTaTaM oOOydeHus, a Takxke
YUUTBIBAET HEOOXOAMMOCTh pealu3alliil MEXIPEIMETHBIX CBsS3e (M3UKH C €CTECTBEHHO-HAyYHBIMHU
yueOHBIMU TpeaMeTaMu. B Hell ompezenstoTcs OCHOBHbBbIC LENH M3ydeHHs (U3UKH Ha YPOBHE CPEIHEro
o0riero o0pa3oBaHusl, IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca (U3UKHU: JINYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o pu3MKe BKIIOYALT:

® [UIaHUpYyEMble pe3yJbTaTbl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE

peIMETHBIEC PE3yIbTaThl MO roJIaM O0yUYeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs..

®du3rkKa Kak Hayka 0 Haubosee oO0IIMX 3aKOHAX MPHUPOJIbI, BBICTYMAsi B Ka4eCTBE yueOHOro mpeameTa
B IIIKOJIC, BHOCUT CYIICCTBEHHBIM BKJIAJ] B CHCTEMYy 3HaHHA 00 Okpyxkaromem mupe. HIkonpHBIH Kypc
bu3MKN — CUCTEMOOOPa3yIOMIH ISl €CTEeCTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MMOCKOIBKY (hHU3HUECKUE
3aKOHBI JIS)KAT B OCHOBE IMPOIIECCOB M SIBJICHUM, N3yU4aeMbIX XUMHUEH, Onosioruel, pusmdeckoit reorpadueii
U acTpoHoMuell. Mcrnonb3oBaHue U aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUN OMpefelsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHHA B cepe dHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOTyYeHHS
HOBBIX MaTE€pUAIOB C 3aJaHHBIMU CBOMCTBaMHM M Jpyrux. M3yuenue ¢Gu3MKu BHOCUT OCHOBHOM BKIAl B
(dopMHpOBaHNE €CTECTBEHHO-HAYUYHOW KaPTUHBI MUpa 00ydJaronmxcs, B GOpMUPOBAaHHE YMEHUI TPUMEHSTh
HAYYHBIA METO]I TO3HAHMUSI IPU BBIMOJIHEHUN UMU YU€OHBIX UCCIICJOBAHHA.

B ocHoBy kypca ¢u3uku A ypOBHS CpellHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UACH, KOTOpBIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 OCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEW KypC SBISETCS JOTMUYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BCeX pa3AesioB (PU3NKH, BKIIIOUAET KaK BOIIPOCHI KJIACCUUYECKOMN, TAK M COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBMM ¢ Hel MaTepuan Kypca (U3MKM OOBEIUHEH BOKPYT
¢duznueckux Teopuil. Bexymum B kypce siBisieTcs pOpMUpPOBaHUE MPEJICTABICHUN O CTPYKTYPHBIX YPOBHAX
MaTEepUH, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHoJb30BaHNE T'YMaHUTAapHOIO MOTEHIMAala
(¢u3nuecKkoil HayKH, OCMBICIIEHHE CBS3M pa3BUTUS (U3MKH C pa3BUTHEM OOIECTBa, a TaKXke C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOdIeMamMHu.

Hoes npuxnaomnoti nanpaenrennocmu. Kypc ¢Gu3nku mpeanosaraeT 3HaKOMCTBO € IIHPOKUM KPYyTrom
TEXHUUYECKHUX U TEXHOJIOTMUECKUX MPUTI0KEHUIN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peanusyercs MOCPEICTBOM BBEJIEHHS JIEMEHTOB COJEPKaHHs, MOCBAMIEHHBIX
9KOJIOTHYECKUM IMpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C Pa3BUTHUEM TEXHUKH M TEXHOJOTHH, a
TaKxke 00CyXKAeHus MPo0IeM pallMOHATBHOTO MPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CpEJHEro oOmiero oOpa3oBaHMsI SBISIOTCS
¢usnueckue Teopuu (HopMHpPOBaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOeHUs (pU3nUecKor TeOpuu, poiu
(GyHIaMEHTAIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEJICTaBICHUAX O MpPHUpOJEe, TpaHHUIax
PUMEHUMOCTH TEOPUH, /ISl OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJIEHUH U MPOILIECCOB).

CucTeMHO-JIeATEIbHOCTHBIA  MOAX0A B Kypce (U3HKM pealn3yeTcsl MpexJIe BCEero 3a CUET
OpraHu3alK YKCIEPUMEHTAIBHON AedaTenbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca (QU3MKH —
3TO HCIIOJIb30BAHUE CUCTEMbI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00paTOpHBIX padoT,
KOTOpbIE B MporpaMme no (usnke oObeAMHEHBbI B OOLIMI CHHCOK YYEHHYECKHX MPAKTHYECKHX padoT.
Boigenenue B yka3aHHOM IiepedHe JabOpAaTOPHBIX pabOT, MPOBOAMMBIX JJISi KOHTPOJIS M OLIEHKH,
OCYILECTBIISICTCSl yJaCTHUKaMU 00pa30BaTENIbHOIO IpOLecca MCXOJS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHaleHus: kabuHera @u3uku. [Ipu sTOM oOecneunBaeTcss OBJIaJileHUE OOYYaIOIIUMUCA YMEHUSIMHU



POBOJAMTH KOCBEHHbBIE H3MEPEHHs, HCCIEAOBaHUS 3aBUCUMOCTEN (DU3MUECKHUX BEIMYMH U IOCTAHOBKY
OTIBITOB TI0 IPOBEPKE MPEATTIOKEHHBIX THIIOTE3.

bonbuioe BHUMaHWE yaensieTcs PEHICHUIO DPACYETHBIX M KadeCTBEHHBIX 3adad. [lpum stom ist
pacu€THBIX 3a7a4 MPHOPUTETOM SIBISIOTCS 33/1a4H C SIBHO 33/1aHHON (PU3NYECKOI MOJIENbIO, TTO3BOJISIIOIINE
MPUMEHSTh U3YYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesa Kypca, Tak U MHTErpUpys 3HaHUS
U3 pPa3HbIX pasnenoB. [l KadyeCTBEHHBIX 3a7ad IPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE
npoTeKaHus (HU3MYECKUX SIBJICHUN U MPOIIECCOB B OKpPYKAOIIEH XKU3HU, TpeOyromue Beioopa pusndeckoi
MOJIENN /715l CUTYaIluH PaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBaHusmu PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIECYCHHUIO
yaeOHoro mporiecca 0a30BbI ypOBEHb Kypca (U3MKH HA YPOBHE CPEAHEro oOIIero oOpa3oBaHMs IOKEH
U3y4aTbCs B YCIOBHSX IMpeIMETHOro kabuHera (U3WKH WM B YCIOBUSX HMHTEIPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIa. B kabuHere Gpu3mku 10KHO OBITH HE0OX0aUMOe 1abopaTopHOE
00opyoBaHue Uil BHIMOJIHEHHS YKa3aHHBIX B MPOrpamMme Mo (pU3MKe YYCHUYECKHUX MPaKTUYECKUX paboT u
JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JemoHcTpanonHoe 00opynoBaHue (GOpMUPYETCS B COOTBETCTBUU C TMPUHIUIIOM MHUHUMAIBHON
JOCTAaTOYHOCTH M OOECHeyMBaeT IOCTAHOBKY IEPEUMCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIOYEBBIX
JEMOHCTpALMH JJIs1 UCCIIeI0BAaHUS U3yYaeMbIX SIBJICHUI U MPOLIECCOB, IMIUPUYECKUX U (hYHIaMEHTAIbHbBIX
3aKOHOB, X TEXHUYECKUX IMPUMEHECHHIA.

JlabopartopHoe o00OopyAoBaHHME HJSi YYEHHUYECKUX MPAKTUYECKHX padoT QopMupyercs B BHIE
TEMAaTUYECKUX KOMIUICKTOB M OOecreynBaeTcss B pacyére OJHOTO KOMIUIEKTa Ha JBYX OOYdYaroUIHXcCs.
Temaruueckne KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpPYAOBaHUS JOKHBI OBITH MOCTPOCHBI Ha KOMILUIEKCHOM
UCTIOJIb30BaHUM aHAJOTOBBIX U IU(POBBIX MPHUOOPOB, a TAaKKE KOMITBIOTEPHBIX W3MEPHUTEIHHBIX CUCTEM B
BHJIC TU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIETISIMU H3Y4YEHUST (PUUKU B 00IIEM 00pa30BAHUU SBISIFOTCS:

e (QopmupoBaHuEe HHTEpeca U CTPEMJICHHS OO0y4aroUuMxXcs K HaydyHOMY HU3YYECHUIO TPUPOIBI,

pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HAHMA U (POPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (QopmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3YYEHHs] OCHOB CTPOEHUS MATepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE yMEHUI OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3MUYECKHX 3HAHMNA U HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMupoBaHHE TPEACTABICHUH O pONM (U3MKKA s Pa3sBUTHS APYIHMX ECTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHue 3TUX Lenel o0ecrieunBaeTcs peleHeM CIeIyIoNIuX 3a/1ad B Ipoliecce U3y4eHus Kypca

($uU3KMKHN Ha yPOBHE CPEHETO 00111ero 00pa3oBaHMUs:

e [puOOpeTeHHe CHCTEMBbl 3HaHUI 00 OOImHMX (HU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUsX,
BKJII0Yasi MEXaHUKY, MOJIEKYJIIPHYIO (DU3HKY, SJIEKTPOJANHAMHKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI
acTpOoU3UKH;

e (opMupoBaHHE YMEHMH NPUMEHITh TEOPETUYECKUE 3HAHUSA JUId OOBACHEHHsS (U3NYECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS NMPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

® OCBOEGHHE CIOCOOOB pPEIICHHUs] PA3UYHBIX 33134 C SBHO 33JaHHOW (PM3MYECKON MOJEINbIo, 3a/1a4,
MOJIPa3yMEBAOIINX CAMOCTOSITEIEHOE CO3/IaHhe (DU3MUYECKOW MOJENH, afeKBaTHON YCIOBHSM
3a/1a4u;

e TOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB W
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAAMH CaMOCTOSTENHOTO IUIAHWPOBAHWS W TPOBENEHHUS  (PU3UICCKUX
DKCTICPUMEHTOB, aHajW3a W HWHTEPIpeTanud WHQPOPMAIUU, OIpPENeNICHUs] JOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

® CO3/aHWE YCIOBUU ISl  Pa3BUTHSA YMEHHH IPOEKTHO-HCCIIEAOBATENLCKOW, TBOPYECKOM
NeSITETTHHOCTH.

Ha n3yuenue ¢usuxu (0a30BbII ypOBEHb) Ha YPOBHE CpeHEro o0Iiero oopazoBanus oTBoautcs 136

yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kiracce — 68 yacoB (2 yaca B HEZIETIO).



[Tpemnaraemelii B mporpaMMe mo (Gu3uke mepeueHb JTa00paTOPHBIX U MPAKTUYCCKUX PadOT SBISICTCS
PEKOMEHJOBAaHHBIM, YYMTENb [ENAeT BHIOOP MPOBEACHHUS J1a0OPATOPHBIX PAabOT M OMBITOB C Y4ETOM
WHIUBUTYAJIbHBIX OCOOCHHOCTEH 00yJarommxcs.



COJAEP)KAHUE ObYYEHUA

10 KUIACC

Pazgea 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUS
®u3suka — HayKa o npupoje. Hayunsie MeToabl TO3HAHKS OKpYXKarolero Mupa. Posib skcriepuMenTa u
TEOPHH B IIPOLIECCE MMO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nuecKux sBICHUN U mpoueccoB. Haydnble runore3bl. OU3NUECKUE 3aKOHBI U
TeopHH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Posb u mecto ¢usuku B (HOpMUPOBAHHM COBPEMEHHOH HAaydyHOW KapTUHBI MHUpA, B MPAKTHYECKOU
JESATEIIBHOCTH JIFOIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe nBuxkeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOro JBIKeHusA. Cucrema oTcuéra.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpeaHsis CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHUaabHOM
TOYKH, UX MPOEKIMU Ha OCU CUCTEMBI KoopAuHAT. Ci10’KkeHue NepeMEIICHUN U CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpsIMOJMHEHHOe nBKeHue. ['paduku 3aBUCUMOCTH KOOpPIWHAT,
CKOpPOCTH, YCKOPEHHS, IyTH U IEPEMEILICHUSI MATEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHue CBOOOTHOTO TaICHHUS.

KpuBonuneriHnoe npuxeHue. [[BMKEHHWE MaTEpUAIbHOM TOYKH MO OKPYKHOCTH C IOCTOSHHOM IO
MOJIYJIF0 CKOpPOCTBbIO. YTJIOBasg CKOPOCTh, JIMHEWHas ckopocTh. Ilepwog u dactora oOparieHus.
LlenTpocTpeMUTEIBLHOE YCKOPEHHUE.

TexHu4eckue yCTporuCTBa U IPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, JBUKEHUE CHAPSAIOB, LIEITHbIE U
pEMEHHBIE NIepefayn.

Jlemoncmpayuu

Mopenb cuctemMbl 0OTCUETA, MILTIOCTPAlMsd KHHEMATUYECKUX XapAaKTEPUCTUK JABUKECHHUS.

[TpeoOpa3zoBaHre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nBrkeHus Tena, OpoieHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUM 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LEIIBIO ONPEIETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYTAMH, MPOUICHHBIMU TEJIOM 3a MOCIIEIOBATEIbHBIE PABHBIE
MIPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBU>)KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpuauun otHocuTensHocTr ["anunes. [lepssiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uunu cui. Bropoii 3akoH HeroToHA 1711 MaTepraIbHON TOYKH.
Tperuii 3akoH HproTOHA I MaTepUaIbHBIX TOUEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMudeckass CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Bunbr Tperus (mokosi, ckoibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus

CKOJIBKCHUA U CHUJIa TPCHUS ITOKOS. KOB(I)(I)I/ILII/ICHT TPCHUA. Cuna COIIPOTUBJICHHUA TIPU ABHUKXCHUHN TCJIa B
KHUAKOCTHU WUJIM Ta3c.

[ToctynarensHOE U BpalaTeabHOE ABIKEHHUE aOCOMIOTHO TBEPIOTO Tena.
MOMEHT CHJIbl OTHOCUTEIBHO OCH BparieHus. [1ineuo cumbl. YcinoBust paBHOBecHs TBEPIOTO TeNa.

TexHu4eckue yCTpOMCTBa U MPAKTUYECKOE NPUMEHEHUE: NMOALIUITHUKY, JBUKCHUE HCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TE.

Bropoii 3akon Herorona.

N3mepenue cut.

CrnosxxeHue cuil.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(pOpMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcUs TBEPAOTo Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3ydeHne ABMKEHUS OpyCcKa MO0 HAKIIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIMX B MPYXUHE U PE3MHOBOM 00paslie, OT UX
nedopManuu.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynsc MaTepuanbHOM TOYKH (TeNa), CUCTEMbl MaTepPHANIbHBIX TOUeK. IMMIysIbC CUIIBI U U3MEHEHUe
MMITyJIbCa TeJla. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTHBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckas sHEpTHsi MaTepUAIbHONW TOYKH. Teopema 00 H3MEHEHNH KHHETUIECKOH SHEPTHH.

[TorenuuanbHas oHeprus. lloTeHnmaneHas dSHeprus ymnpyro J1ehOpPMUPOBAHHON MPY>KUHBI.
[TorenuuanpHas sHEprus Teja BOJIM3U MOBEPXHOCTU 3EMITH.

[ToreHuuanbHble M HEMOTEHIMATbHBIE CHIIbL. CBS3b pabOTHl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPrUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoMCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIM MUCTOJIET,
JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne abCOTIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOB.

UccnenoBanue cBs3u pabOThl CWJIBI C M3MEHEHMEM MEXaHHUYECKOW HHEpruu Tella Ha IMpuMepe
PACTSKEHUSI PE3UHOBOIO KIyTa.

Paznen 3. MosekyasipHasi (pM3HKa M TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYISIPHO-KMHETHUECKOW TEOpUH U UX OIBITHOE OOOCHOBaHHE.
bpoynosckoe neuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJAEWCTBUS 4YacTHIl BellecTBa. Mojenu
CTPOEHUS ra30B, KUAKOCTEH M TBEPABIX Teld M OObSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MOJENeil.
Macca u pazmepsl mosnekyi. Konnuectso BemectBa. [loctosHHas ABoraapo.

Tennosoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopenp naeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKON TEOPUU HICAIBHOTO
raza. AOCONIOTHas TeMIieparypa Kak Mepa CpeJHel KMHETHYEeCKOH 3HEpruH TEIUIOBOTO JBM)KEHUS YaCTHIL
raza. Illxana temmneparyp KenwsBuua. ['azoBblie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. 3akoH
HanbToHa. M3omporieccsl B HAEaIbHOM ra3e € IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduyeckoe
IPECTaBICHNE U30IIPOLECCOB: U30TEPMA, U30X0pa, U300apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BEIleCTBa, (GoTorpaduu MOJIEKYNl OpPraHMYECKUX
COCTUHEHUN.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mopenb GpOyHOBCKOTO JTBHYKEHUS.



Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monens, nirocTpupyronias Ipupoay AaBJICHUA ra3a Ha CTEHKH COCYZa.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATIBHOIO ra3a, U30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpPEHMH o0bEMa KOMHATHI,
JIABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y I1TapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHaMuueckasi cucreMa. BHYTpeHHsISl SHEprus TEPMOJAMHAMUYECKOM CUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYyTpeHHss 3HEprus 0HOATOMHOIO HIEaIbHOIO ras3a. Buel
TEIUIONEPEIaul: TEIUIONPOBOJHOCTb, KOHBEKLIMSA, W3JIy4YeHHUE. YJelbHas TEIUIOEMKOCTh BELIECTBA.
KonuuecTBo TEmnoTel pH TeIIonepenaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBriii 3akOH TepMoaMHAMUKU. [IpuMeHeHne nepBoro 3aKoHa
TEpPMOJIMHAMMKH K n3onpoueccam. I'padudeckas uHTEepnperanus paboThl rasa.

Bropoii 3akon Tepmoannamuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHImne! gelcTBUS TemIoBbIX MalMH. [IpeoOpa3zoBaHus SHEPrUU B TEIJIOBBIX
mamuHax. Kosddunuent monesnoro neiictBus TterioBod mammuubl. L{ukn KapHo u ero kosddurment
HIOJIE3HOTO ACUCTBUS. DKOIOIHYECKHE TPOOIEMBI TEIIIOIHEPT ETUKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHE: IBUTaTe)Ib BHYTPEHHETO CrOPaHUsl, ObITOBOM
XOJIOIMJIBHUK, KOHIULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH »HEpruu Teja IpU COBEPUICHWU pabOThI: BbLIET NPOOKM M3 OYTBUIKU IMOA
JIEMCTBUEM CKATOTO BO3/lyXa, HarpeBaHue pupa B JATYHHOH TPYOKe IMyTEM TpeHUs (BUICOACMOHCTPALINS).

M3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Teja Mpu Terionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT ¢ BO3YLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O JIBUraTEsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepeHue yaeapHON TEeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3zoBanue u KoHneHcauus. Mcmapenne u kuneHue. AOCONIOTHasT M OTHOCUTEIbHAS
BJIQXKHOCTh BO3yxa. HachlleHHsli nap. Y ienbpHas TemioTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl
KHIIEHUS OT JaBJICHMUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpUCTAILIOB. JKuakue
kpuctaybl. CoBpeMeHHble Marepuansl. 1lnaBnenune u Kpuctamnmsanus. YenbHas TEIUIOTa IUIABICHMS.
CyO6numarusi.

YpaBHeHUe TeII0BOro H6angaHca.

TexHuuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: TMTPOMETP U IMICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH ITOJIy4E€HHsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenve npyu mnoHMKEHHOM JIaBJICHHH.

Crioco0bI U3MepeHHst BIaKHOCTH.

Habmroienne HarpeBaHusl U MJIaBI€HUs KPUCTAITIMUYECKOIO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3MepeHne OTHOCUTENBHOMN BIaKHOCTH BO3IyXa.

Pasnen 4. DaekTpoanHaMuka
Tema 1. Inexkmpocmamuka

Onexrpuzanust Tel. OJEKTpUYecKui 3apsn. JBa Buaa snexkTpuueckux 3apsanos. IIpoBoaHukwy,
JTURJIEKTPUKU U TIOJTYIPOBOJHUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOT0 3aps/ia.



B3aumoneiictBue 3apsinoB. 3akoH Kymona. ToueuHbIN 3JIEKTPUUYECKUHN 3apsill. DIEKTPUUYECKOE TOJIE.
HanpsbkéHHocTh  dnekTpuueckoro mnoiid. lIpyHOun cynepnosuuuu  3iIeKTpUYEeCKUX mosei. JIuaum
HaIpPSKEHHOCTH 3JIEKTPUYECKOTO MTOJIS.

Pabora cun anekrpocraruueckoro mons. I[lorennman. PasHocts moreHnmanoB. [IpoBomHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I10J1€. J(ManekTpuyueckas mpoHUIAeMOCTb.

OnexrpoéMkocTs. KoHaeHcaTop. DaeKTpOEMKOCTh INIOCKOTO0 KOHAEHCATOpa. DHEprus 3apsbKEHHOIO
KOH/JIEHCATOopa.

TexHudyeckue  yCTpoWCTBA M IIPAKTUYECKOE  INPUMEHEHHME:  DJIEKTPOCKOI,  JJIEKTPOMETP,
JNEKTPOCTaTUYECKasl 3allliTa, 3a3eMJICHHE HIIEKTPONPUOOPOB, KOHJEHCATOP, KOMHUPOBAIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JCHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIeKTPU30BAHHBIX TEJl.

DNEKTPUUECKOE MOJIE 3apsSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTUUeCcKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJH IUIACTHH, PACCTOSHUS MEXIY
HUMH U JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEeKTpUYECKU TOK. YCIOBHS CYIIECTBOBAaHUS AEKTpuyeckoro Toka. Mcrounuku toka. Cuna Toka.
ITocTosIHHBIN TOK.

Hanpsokenne. 3akon Oma /17151 yyacTka LIETH.

DJIEKTPUUYECKOE CONPOTHUBJIEHUE. YJEIbHOE cONpoTHBIEeHHE BewecTBa. [lociaenoBarenbHoe,
IapaJuIeIbHOE, CMEIIAHHOE COECIMHEHHE ITPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jleniia. MomHOCTb 371€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIAasl CUjla U BHYTPEHHEE COIPOTUBIIEHHE HMCTOYHMKA TOKa. 3akoH OMa s MOJIHOU
(3amMKHYTOM) 21ekTpuueckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAas TMPOBOJUMOCTb TBEPJABIX METAUIOB. 3aBUCHUMOCTb COIPOTUBIEHUS METANIOB OT
teMriepaTypbl. CBepXIIPOBOAUMOCTb.

DneKkTpruueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CobcTBeHHAss W MPHUMECHAas MPOBOJMMOCTH MONYMPOBOIHUKOB. CBoiicTBa pP-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUII TOK B PAcTBOpax M pacijiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAs TUCCOLUALIUSA.
DIEeKTPOIH3.

DIIeKTpUUYECKHI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: aMIEpPMETpP, BOJBTMETP, PEOCTar,
UCTOYHUKU TOKA, ODIJIEKTPOHArpeBaTeibHbIe MPUOOPHI, JIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyYyMHBIH JHOA, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MMOTYNPOBOJHUKOBLIN THO,
rajabBaHUKa.

Jlemoncmpayuu

N3Mmepenne cuiibl TOKa U HaIIPSKEHUS.

3aBUCUMOCTH COINPOTHUBIICHUS HNWJIWHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOMIAIM IONEPEYHOIO
CEYEHHUs U MaTepuaa.

CmenaHHoe COeTMHEHNE IPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3aeKTpoABMKYIIEH cuibl. KOpoTKOe 3aMbIKaHHE TaJlbBAaHUYECKOIO 3JIEMEHTa U
OIICHKA BHYTPEHHETO COIIPOTUBIICHHUS.

3aBUCUMOCTD COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSISI MPOBOJIUMOCTD O/,



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne cMEaHHOTO COSIUHEHHS PE3UCTOPOB.

W3mepenue 31eKTpOABMKYIIEH CHUIIbl ICTOYHHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue anekrponusa.

MesxknpeaMeTHbIe CBSI3H

Wzydenue xkypca pusuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBIISCTCS ¢ yUETOM COJEPIKATEIBHBIX
MEXIPEAMETHBIX CBSI3€i C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsamusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO IIO3HAHMA: SIBIICHHUE,
HayyHbld (akT, rHUnore3a, ¢ulMyYecKas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, OSKCIEPUMEHT,
MOJIEIMPOBAHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHUH, JHHEWHas QyHKUMs, napabona, rumnepboia, uX
rpaduKd U CBOKMCTBA, TPUTOHOMETPHUYECKUE (YHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe IBHKEHHE B JKUBOW mpupojne, TudQy3us, ocMOC, TEII00OOMEH >KHUBBIX
OpraHu3MOB (BH/IbI TEIUIONEPEIaUyH, TEIUIOBOE PABHOBECHE), JIIEKTPUUECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHWE aTOMOB M MOJEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeN, >KUIKOCTEM M Ta30B, 3JEKTPHUUECKHE CBOMCTBA METAJLIOB,
AIIEKTPOIUTUIECKAS TUCCOLMAIINS, TaIbBAHHUKA.

l'eocpaghus: BAAXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHuE ABIKEHHH C MCIIOJIIb30BAaHHEM MEXAHHW3MOB, YUET TPEHHS B TEXHUKE,
MOJIIUITHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHMsI UMITylIbca B TEXHUKE (pakeTa, BOAOMET W JIpYyTHeE),
JIBUTATENIb BHYTPEHHETO CTOpaHMs, MapoBasi TypOMHA, OBITOBOM XOJOIMIBHUK, KOHAHIIMOHED, TEXHOJIOTHH
MOJIyUYEeHUSI COBPEMEHHBIX MaTepHalioB, B TOM YHCJI€ HAHOMATEPHAIOB, U HAHOTEXHOJOTHH,
JIIEKTPOCTATUYECKAs — 3allUTa, 3a3eMJICHHE  DIIEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIH  TpPUHTED,
3JIEKTpOHArpeBaTelbHbIe MPUOOPHI, YEKTPOOCBETUTENbHBIC TPUOOPHI, FraIbBAaHHUKA.

11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

[TocrositHHBIE MarHuTBL. B3anMmozneilcTBME NOCTOSHHBIX MarHuToB. MarHutHoe mone. Bekrtop
MarHuTHOM WHAYKIMH. [IpMHOMI Cynepno3suuuy MarHUTHBIX NOJIeHd. JIMHMM MarHUTHOW WHIYKLUU.
KapTuHa nuHMI MarHUTHON MHAYKLUU NOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1ojie NPOBOJHMKA C TOKOM. KapThHa IMHMN MHAYKIMM MarHUTHOTO IOJISL JUIMHHOTO
IPSIMOrO TPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHMKA, KaTymKdH ¢ TOkoM. OmnelT Opcrena.
B3anmopeiicTere MpOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna JlopeHua, e€ Monaylb M HampaBieHHe. [IBUKeHHME 3apsKEHHOM YacTHIbl B OJHOPOJHOM
MarHuTHOM nose. PaGora cuisl Jlopenia.

SIBieHue 37IeKTPOMarHUTHON MHAYKIUHU. [I0TOK BEKTOpa MarHUTHOW MHAYKLUHU. DJIEKTPOIBUKYIIAst
CWJIa MHAYKIIMU. 3aKOH MIEKTPOMAarHuTHOW nHAykuuu Papanes.

BuxpeBoe snexTpuueckoe mose. DIEKTPOJIBUKYIAS CHJIa WHAYKIMH B MPOBOJHUKE, JBHKYLIEMCS
NOCTYNATEIbHO B OAHOPOJHOM MarHMUTHOM II0JI€.

ITpaBuio Jlenna.

NHayKTUBHOCTB. SIBJIEHNE CAMOMHIYKIIMHU. DIEKTPOABIIKYILAs CHUIa CAMOMHIYKIIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKHA ¢ TOKOM.

DIEKTPOMarHuTHOE IOJIE.

TexHuuyeckue ycTpolCTBa U MPAKTHUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHIL], HHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumozeiicTBue ABYyX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[enictue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIMUTA.

SIBIIeHME PIIEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AIEKTPOJABHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHHUsI MATHUTHOT'O ITOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3yyenne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

HccenenoBanue 1eicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccenenoBanue siBICHUS JIEKTPOMArHUTHON UHAYKIUH.

Pa3nea 5. Kosie6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUmMHble KOJ1e0AHU

Konebarenbnass cuctema. CBoOoaHBIE MexaHWYeckue Kosebanusa. [‘apmMoHmdeckue KoiaeOaHwHs.
[lepuon, yvacrorta, amrmutyna u (aza kojeOaHui. [IpyKMHHBIH MasTHUK. MaTeMaTHYCCKUNM MasTHUK.
YpaBHeHNe rapMOHNYECKHX KoJjiebanuii. [IpeBpaiienre sHEPTUn Mpu rapMOHUYECKUX KOJCOAaHUSX.

KonebarenbHblif kKoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B MJI€AIBHOM KOJI€OATeIbHOM
KOHType. AHaJIOTHs MEXIy MEXaHMYECKMMM M 3JIEKTPOMarHUTHbIMU KosieOaHusimu. @opmyna Tomcona.
3aKOH COXpaHEHUs SHEPTUH B UI€ATBbHOM KOJeOaTeIbHOM KOHTYpeE.

[IpencraBienue o 3aryxarommx KojeOaHUsAX. BrlHyX/IeHHBIE MeXaHHUeCKUe Koiebanus. Pe3oHaHc.
BbIHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

[lepemennbiii  Tok. CuUHYycOMIAIbHBIA IEPEMEHHbIH TOK. MOIIHOCTP IEPEMEHHOIO  TOKa.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepenava u MoTpedICHUE IMEKTPHUUECKON SHEPTHHA. DKOJIOTHYECKHE
PUCKM IIPU NPOU3BOJCTBE DJIEKTPOIHEPTruu. KynbTypa HCIIOIB30BAHUS 3JIEKTPOIHEPIHMM B IOBCEIHEBHOU
YKU3HU.

TexHuueckue yCTpOHCTBa W IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, TE€HEpATop
NIEPEMEHHOT'0 TOKA, IMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjiedaTeIbHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMATUYECKUN MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuusutorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HAIPSDKEHUS OT BPEMEHH) ISl AJIEKTPOMAarHUTHBIX
Kosie0aHui.

Pe3onanc 1mpu mocinenoBaTeNbHOM —COEAVMHEHMM PE3UCTOpa, KaTyIIKH HHIYKTUBHOCTH H
KOHJIEHCATOopa.

Mosenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH TepHOJa MaJIbIX KOJeOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH M MaccChl
rpysa.

HccnenoBanne NEPEMEHHOIO TOKAa B LENW M3 IOCIEJOBATEIBHO COCIMHEHHBIX KOHJEHCATOpa,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHndeckne BOJIHBI, yCJIOBUA pacnpoctpaHeHus. [lepuoa. CkopocTh pacnpoCTpaHEHUS U JITIMHA
BOJIHBL. [lonepeunbie U Mpo1oibHbIE BOJIHBI. MHTepdepenus u qudpakius MEXaHn4eCKUX BOJH.

3Byk. CxopocTb 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3IYy4EHMs JJIEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B nanekrpomarnuTHOi BojHe. CBOMCTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHHE,
nperoMIIeHue, moasipuzanus, tuppakuus, narepdepennns. CKOpocTh SMEKTPOMATHUTHBIX BOJIH.

[[kana 31eKTPOMarHUTHBIX BOJIH. [IpuMeHeHe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBsI3U U TeleBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl.



TexHuueckne ycTpoWcTBa W NPAKTUYECKOE IPUMEHEHHE: MY3BbIKAJIbHbIE  HHCTPYMEHTBHI,
yIbTPa3BYKOBas IUArHOCTUKAa B TEXHUKE W MEAMIMHE, pajap, pPaAHONpPUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-nieup.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: ¥ NpeioMIICHHS] MEXaHUUECKHUX BOJIH.

Habmronenne natepdepeHm u AUGpaKIud MEXaHHIYECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGmroienne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON ¥ YaCTOTON KOJICOaHHMIA.

HccnenoBanue CBOMCTB  3JEKTPOMArHUTHBIX BOJH: OTPAKEHUE, MPEIOMIICHUE, MOJISIpU3aLus,
nudpakuus, tHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsamosimHENHOE pacpOCTpaHEHUE CBETA B OTHOPOAHOM cpexe. JIyd cera.
ToueuyHblil ICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B IIIOCKOM 3epKalie.

[Ipenomnienue cBera. 3aKOHBI IPEIOMIICHUS cBeTa. AOCOIOTHBIN Moka3arenb npenomiieHus. [lonnoe
BHYTpEeHHee oTpakeHue. [IpenenpHblil yroi moJIHOTO0 BHYTPEHHET0 OTPAsKEHHUS.

Jucnepcus cBeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

Cobwuparomue U pacceuBaronue JuH3bl. ToHKas ymuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas Chia
TOHKOM nuH3bI. [locTpoeHne m3o0paxeHuil B coOMparonmMx U pacceuBaromux auH3ax. DopMyna TOHKOU
JIMH3BI. Y BeNUdeHne, JaBaeMoe JTHH30M.

[Ipenenbl IpUMEHUMOCTH T'€OMETPUUECKOM ONTHUKH.

BonnoBas ontmka. MaTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. YCIIOBUS HAOIIOICHUS
MaKkCUMyMOB M MHHHMMYMOB B UWHTep(EpPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus csera. JudpakunonHas pemérka. YcioBue HaOMIOJACHHS TJIaBHBIX MaKCUMYMOB IIPU
NaJICHUA MOHOXPOMATHUECKOTO CBETAa HA JU(PPAKITUMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHUYECKHE YCTPOUCTBA U MPAKTHUECKOE MPUMEHEHHUE: OYKH, JIyna, (poToarmmapar, MpOeKIIMOHHBIH
anmapar, MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PeIIETKa, MOJISPOH/I.

Jlemoncmpayuu

[TpstmonuHEHOE pacpocTpaHeHne, OTpakeHUe U mpenoMieHne cBeta. OnrTuueckrue mpuodopsI.

[TomHOE BHYTpEeHHEE OTpakeHUEe. MojieIh CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOTa, TEJIECKOIIA.

Habmtonenue uatepdepeHnnn cera.

Habmonenue nudpakiuu cera.

Habmronenue nucnepcun cBera.

[Tomy4yenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MTOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPUH OTHOCHUTEIbHOCTH
['panunbl  MPUMEHUMOCTH — KJjlaccMyeckod  MexaHuku. [locTynarsel  cnenuainbHOM — TEopuu
OTHOCHUTEJIbHOCTH: WHBApPUAHTHOCTh MOJYJsI CKOPOCTH CBE€Ta B BaKyyMe, MPUHIUIN OTHOCHUTEIHHOCTH
OUHIITEHHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIICHUE JTTHHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChI ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. JHEPTHS TTOKOSI.



Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun (HOTOHA € €ro YacTOTON. DHEPTus U UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoBanue Qororpdexra. Onbitel A. I'. CroneroBa. 3akonbl (oTodddekra.
VYpaBuenue Diinmreiina g poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cBera. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa M NPAaKTHUECKOE MPUMEHEHHE: (POTOdIEMEHT, (OTOAATYMK, COJHEUHAS
OaTapest, CBeTOIUO/I.

Jlemoncmpayuu

®DoToddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETo Gotodddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesnuto o -uactui. [lmanerapHas Mozenb
atoma. [loctynarel bopa. M3nydyenune m moriomeHne (GOTOHOB MpHU IMEPEXoJie aToMa C OJHOTO YPOBHS
SHepruu Ha apyroi. Buasl cnekTpoB. CrieKTp ypOBHEM SHEPTrUU aToMa BOJIOPO/A.

BousiHoBgIe cBOMcTBa yacTull. Bosnbl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyueHUE.

TexHuuyeckue YCTpONCTBA M MPAKTUUYECKOE NPHUMEHEHHUE: CIEKTpajbHbI aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Moguenb onbiTa Pezepdopaa.

Ornipezenienne JIMHBI BOJTHBI Jlazepa.

Habmroienue nuHedvaThiX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HabGmronenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe sA0po

DKCMEPUMEHTHI, JTOKA3BIBAIOIINE CIOKHOCTh CTpOoeHUs sifpa. OTKpbITHE paTuoaKTUBHOCTU. OMBITHI
Pezepdopna mo ompeneneHuro coctaBa paauoakTHBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-
u3NydeHus. BiausHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE mMpoTOHAa M HeWTpoHa. Hyknonnas monens siapa I'eiizenGepra—lBanenko. 3apsa sjapa.
Maccosoe uncio sapa. U30tomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M MO3UTPOHHBIM  Oera-pacmajn. ['amma-uznyuyeHue. 3akoH
PaaMOaKTUBHOIO pacnaza.

DOHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuitbl. JledekT Macchl spa.

Snepnsle peakunu. [lenenue u CUHTE3 SAED.

SAnepubiit peaktop. TepmosiepHblii cunTe3. I[IpobmemMbl W NEpPCHEKTUBBI SEPHONW SHEPreTHUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU.

QHCMGHTapHHC YaCTHUIIBI. OTKpLITI/Ie MO3UuTpOHaA.
MeTtonpl H&6HIOJ1€HH$I " pErucTpanmu 3JICMCHTAPHBIX YaCTHII.
(DYHIlaMCHTaHBHBIC B3aumojecTBusa. EnMHCTBO (I)I/I3I/I‘-ICCKOI\/'I KapTUHBI MUpa.

TexHu4eckne ycTpONCTBAa M IPAKTHYECKOE IMPUMEHEHHE: NO3UMETp, KaMepa BuibcoHa, saepHbIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cy€TunK MOHU3UPYIOIIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul
HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU
Oranbl pa3BuTHs acTpoHoMUH. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.



Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKCHHUE.

Conneynas cucrtema.

Connne. ConHeyHas akTUBHOCTh. Mctounuwk sHepruu ConHI@ W 3BE371. 3BE3/BI, UX OCHOBHBIC
XapaKTepUCTUKU.  JlMarpaMMa  «CHEKTpaJbHBIM  KJIacc  —  CBETUMOCTB».  3BE3Abl  IJVIABHOM
IIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] IJIaBHOW IIOCIENOBATEIbHOCTH.
Buyrpennee ctpoenue 3B€31. COBpeMEHHbBIE IPEJICTABICHUS O MPOUCXOXKACHUM U 3Bomtonuu CoiHua u
3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii I1yTe — Hama INanaktuka. [lonoxenue u asumxenne ConHua B ['anaktuke. TUIBI ranakTHK.
Panguoranaktuku u kBazapsl. YEpHBIE IBIPHI B Apax IaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa60ma. PasOeranume ramaktuk. Teopus bombioro
B3pbIBa. PenmkroBoe n3iryueHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM IJ1a30M C MCIHOJb30BAaHMEM KOMIBIOTEPHBIX NPUIOKEHUH Jis
OTIpeNIeJICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
HOJIyIIAPHsL U IPKUE 3BE3MBI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0marmniee noBTOpeHne

Pousb pu3ukm 1 acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIIOTHIECKOH, COIMATBHON M 3THYECKOH cdepax
NeSITeIbHOCTH 4EJIOBEKa, pojb U MECTO (PM3MKU M aCTPOHOMHUHU B COBPEMEHHOH Hay4HOH KapTHHE MHpa,
ponb ¢usmyeckord Teopuu B (OPMHUPOBAHMUU TPEICTABICHUH O (U3NYECKOH KapTHHE MHpPa, MECTO
¢u3nueckoil KapTuHbl MUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IPEACTaBIECHUN O
IpUpoJIE.

MexnpeaMeTHbIe CBSI3H

Wzyuenne xkypca pusuku 6a30Boro ypoBHs B 11 Kitacce OCYIIECTBIIICTCS ¢ yUETOM COJEPIKATEIBHBIX
MEXIIPEIMETHBIX CBsI3€l ¢ KypcaMHu MaTeMaTUKU, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHsamus, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAYYHOI'O IIO3HAHUS: SIBJICHUE,
Hay4HbIM (akT, rumnoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpUs, HAOJIOJEHHE, SKCIIEPUMEHT,
MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl YPaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIMM: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPhl M HX IMPOEKIHMH Ha OCH
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, TPOM3BOJHBIE D3JIEMEHTapHBIX (YHKUUN, TNpPU3HAKKM MOA00US
TPEYTroJIbHUKOB, ONIPEIeICHHE IIIOLAAN IUIOCKUX GUryp u o0béma Ted.

buonoeus: >nextprudeckue sSBICHUS B )KUBOHM NpUpoOe, KoiedaTeabHble ABUKEHHS B )KMBOH MPUPOJIE,
ONTHUYECKHUE SIBJICHUS B )KUBOI NMPUPOJIE, JEHCTBUE paJuallii Ha )KUBbIE OPTaHU3MBbI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAs CTPYKTypa TBEPABIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIH3.

l'eoepaghus: marHuTHBIE TONMIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, (POTOChEMKA 3eMHON MTOBEPXHOCTH,
MPEACKA3aHUE 3€MIIETPSICEHUM.

Texnonoeus: JMHHAW  DJIEKTpONEpenad, TEHEpaTop IEPEMEHHOr0 TOKA, AJIEKTPOJABUIaTElNb,
MHAYKIIMOHHAS T€4b, pajap, paauolpUEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neub, mpoeknoHHbII
anmapar, BOJIOKOHHasi ONTHKA, COJTHEYHas OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenune yweOHoro mpenmera «@u3mMka» Ha ypOBHE cpelnHero obmero obOpasoBanusi (06a30BbIN
YPOBEHb) JOJDKHO OOECIEYHTH JOCTIKEHHE CIIEIYIONIMX JIMYHOCTHBIX, METAPEAMETHBIX M MPEAMETHBIX
00pa3oBaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yNbTaThl OCBOEHUS yueOHOro npeamera «Pu3nka» AOJIKHBI OTPaXXaTb FTOTOBHOCTh U
CIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJCTBOBATHCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3WIMEH JIHMYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpHUEHTAlMH, TO3UTUBHBIX BHYTPEHHMX YOEXJIEHHUH, COOTBETCTBYIOILUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pACHIMPEHHE IHKU3HEHHOTO OIbITa M  ONbITa
NESITEIbHOCTH B IIPOLIECCE pealn3alil OCHOBHBIX HAIIPABICHMH BOCHHMTATENIBHOW NEATENIBHOCTH, B TOM
YHCJIE B YAaCTH!

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKIAHCKOHN MO3UIIMK 00YYAIOLIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO YJICHA
poccHiicKoro o011ecTBa;

HNPUHITHE TPATULIUOHHBIX 00IIEUETIOBEUECKUX TYMAaHUCTUYECKUX U JIEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'Pa)IaHCKOr0 OOILECTBa, y4acTBOBATH B
CaMOYIpaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJEWCTBOBATH C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHM C MX (QYHKLUUAMHU U
Ha3HAYEeHHEM;

TFOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH N1 TEIbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipa)1aHCKON UAEHTUYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHKEHHUSM POCCHUICKUX YYEHBIX B
obnactu (pU3MKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI'O MIOBEICHUS;

CIIOCOOHOCTh OLIGHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNUBOIO OYAYyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpY, BKJIIOYas OSCTETUKY HAyYHOIO TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

UHTEpEC K PazIUuHbIM cdepaM MpodecCHOHATBHONW JAEATeNIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(¢u3MKON M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP Oyaymiel mpodeccuu M peann30BbIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb M CLIOCOOHOCTH K 00pa3oBaHUIO U caM000pa30BaHUIO B 007acTH (PM3UKH HA MPOTKEHUHU
BCEU JKH3HHU;

6) IK0JIOrH4€eCKOr0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJIOTMYECKON KYJIbTYpPhl, OCO3HAHHE TII00AJBHOIO XapaKTepa 3KOJOTHUECKUX
npo0Jem;

IUIAHUPOBAHME M OCYIIECTBIEHUE JEHCTBUII B OKpYKAIOIIEH Cpele Ha OCHOBE 3HAHMS Lelel
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIupeHHe OMbITa AEATEIbHOCTH DKOJIOTMYECKOW HAIIPABIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUN
no usuke;

7) HIEHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OpMUPOBAHHOCTh ~MHPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
bu3nueckoil HayKu;

OCO3HAHME IIEHHOCTH HAay4YHOM JesTeNIbHOCTH, TOTOBHOCTh B IIpolLlecCe€ U3Y4YeHUs (UUKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBHUIYAJIBHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeilcTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (JOPMYIUPOBAThH U aKTyaIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEAEIIATh LUENN JEATENIbHOCTH, 3a/JaBaTh apaMeTpPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3palaTeiBaTh IUIAH pEIIEHUs MpoOJeMbl ¢ Y4ETOM aHalu3a MMEIOIIMXCS MaTepuaIbHbIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLCHUBATh
PUCKH MOCIEACTBUH AESITEIBHOCTH;

KOOPJAMHHUPOBATh U BBINOIHATH pabOTy B YCIOBUSX PEaIbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBATh KPEATHUBHOE MBIIIUICHUE MTPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBareJnLCcKue AeiiCTBHSA.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUAMHU M METOAaMU (PU3NIECKOI HAyKH;

BJIQJIETh HaBBIKAMU Y4eOHO-HCCIIEIOBATENIbCKOM W MPOEKTHON AESITeNbHOCTH B 00JacTH (DU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOWMCKY METOJOB pPEIIeHHsS 3agad (U3NIECKOTro
CoJIepkKaHusl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B [T03HAHMS;

BJIQJ€Th BUJAMH  JICATENbHOCTH [0 IIOJYYEHUIO HOBOIO 3HAHWSA, €ro HMHTEpIpeTaluy,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX CUTYaIUSAX, B TOM YHUCIE MPU CO3/IaHUU YUEOHBIX
IIPOEKTOB B 001acTH (PU3UKHY;

BBISIBJIATh NPUYMHHO-CJICICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3aJady, BbIABUIAaTh TUIIOTE3Y €€
pelleHUs, HaXOOUTh AapryMEHThl Ul [0Ka3aTelbCTBA CBOUX YTBEPXKIACHHM, 3a/laBaTh NapaMmerpbl U
KPUTEPUU PELLICHHUS;

AQHAIN3UPOBATh TOJYYEHHBbIE B XOJE PELICHMs 3a/laydl pe3y/lbTaTbl, KPUTUYECKH OLIEHUBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (OPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTENbHON ACATEIBHOCTH, B TOM YHCIIE MIPU
U3YYEHUU (HU3HKHY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHBATH IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACIATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MIPEIMETHBIX o0acTel;

BBIJIBUTaTh HOBBIE UJIEU, TIPEJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TOINYCKAIOIINE albTEepHATUBHBIEC PEILICHUS.

Pabora ¢ nnpopmanmeii:

BJIa/IETh HAaBBIKAMHU IMOJIy4€HUs HMH(OpMalMM (U3NYECKOTO COAEpKAaHUS U3 HMCTOUYHHUKOB DPa3HBIX
THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATh MOMCK, aHAIN3, CUCTEMATH3alMI0O U MHTEpIpeTalio HH(opMauu
Pa3IUYHBIX BUJIOB U (POPM MpeICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

HCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKAIlMOHHBIX TEXHOJOTMH B pELICHUH
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 ¢ COONIOICHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30IIaCHOCTH, THUTHUEHBI, pPECypcOCOEpEeKEeHUs, NPAaBOBbIX U OTUYECKHMX HOPM, HOPM
UH(POPMALIMOHHOM 0€30M1acHOCTH;

co3/aBaTh TEKCTbl (PU3UYECKOrO COJEp)KaHUS B PA3IMYHBIX QopMmMaTax € Yy4ETOM Ha3HAYEHHS
uH(pOpPMAIIUHU U 1IETIEBO ayIUTOPUHU, BEIOHpasi ONTUMAIbHYIO (OpMY MPEACTABICHUS U BU3YaTU3AIINH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUS:
OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKYA KOHOIUKTHBIX CUTYaAIlMi U CMATYaTh KOH(IUKTHI;
pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHMBHIyaIbHON paboThI;
BbIOMpATh TEMATHUKY U METOJIbl COBMECTHBIX JAEUCTBUI C y4ETOM OOIIMX MHTEPECOB U BO3ZMOXKHOCTEMN
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;



IIPUHUMATD LIEJIM COBMECTHOM JEATECIBHOCTH, OPraHU30BbIBATh U KOOPAMHHMPOBATh JEHCTBUS IO €€
JOCTH>KEHUIO: COCTABIIATH IUIaH JCHCTBHMA, pacpeiessiTh PoJid C yYETOM MHEHUI YUYaCTHHKOB, 00CYXIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHHKA KOMAaHAbI B OOLIMI pe3yabTar IO
pa3paboTaHHBIM KpUTEPUIM;

[IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEU C ITO3UIIMU HOBU3HBI, OPUTUHAIBHOCTH, IIPAKTUYECKON
3HaYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsAX, INPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe yUeOHbIE 1eliCTBHS
Camoopranmsanms:

CaMOCTOSITENIbHO OCYILIECTBIIATh [IO3HABATENBHYIO JESITEIbHOCTh B 00JaCTH (PU3MKH M aCTPOHOMMH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIC 33/aUH;

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PEIIECHUS PAacCUETHBIX M KAYECTBEHHBIX 3a7ady, IJIaH BBIIOJIHCHHUS
IIPAKTUYECKON pabOThI C yUETOM HMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U ITPEAIIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEATIOYTEHUH;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCThH 3a PEILICHHE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYIULMH B 0071aCTH (PU3UKH, TOCTOSIHHO MOBBILIATh
CBOI1 00pa3zoBaTeNbHbIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEICKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIETAM;

BJIAJICTh HABBIKAMM IIO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH W
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCTIOJIB30BaTh MPUEMBI pEIIEKCUH ISl OIICHKH CUTYAIlHH, BBIOOPA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3yIbTaTOB AEATEIbHOCTH;

NpUHUMATh ce0sl, TOHMMast CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB JIE€ATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.

B mpouecce nocTukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMMBbl 1O (U3MKE IJI YPOBHS
cpeaHero ooOmero o0pa3oBaHUS y OOYYAIOUIUMXCS COBEPIICHCTBYETCS HSMOLMOHAIBHBIM HHTEIJIEKT,
npeJnoiararouii ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO0 CHOCOOHOCTh MOHMMAaTh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUJETh
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON AMOITMOHAIBLHOMN c(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpETYJIMPOBaHMs, BKIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJIEHNE, CIIOCOOHOCTh a/lallTUPOBATHCA K 3MOIMOHAIBHBIM U3MEHEHUSIM U NPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEIl MOTHBAalLlM{, BKJIOYAIOIIEH CTpeMJIEHHE K JOCTHKEHHIO IIeJIM U YCIeXy, ONTHUMU3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTE;

ASMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AYMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATh €T0
IPY OCYILIECTBICHUH OOIIEHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAaMBaTh OTHONICHUS C JPYTUMHU JIOIbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOHPIUKTEHI.

MNPEJIMETHBIE PE3VYJIBTATbBI
K xonny o6ydyenus B 10 kjacce npeniMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
C(OPMHPOBAHHOCTh y O0YHAIOIUXCSA YMEHUI:
JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTO (UMK B (POPMHPOBAHUU COBPEMEHHOH Hay4HOM
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTH, B IPAKTHUUECKOH 1eATETbHOCTH JIOCH;



VYUTHIBATh TPAHUIBI TNPUMEHEHMs] H3yYEHHBIX (PHU3WYECKUX MOJENeH: MaTepuaibHas ToUKa,
WHEpLHaIbHas CHCTeMa OTCu€Ta, aOCOMIOTHO TBEPAOE TENO, WICAThHBIA Ta3, MOJEINU CTPOSHUS Ta30B,
YKUJKOCTEH U TBEPABIX TEJI, TOUCYHBIM SJIEKTPUUCCKUM 3apsi/l TPU PEIICHUH (PU3MUECKUX 3a/1a4;

pacmno3HaBath (hu3muecKkue SBJICHHS (MPOIECChl) U OOBSCHATh MX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOCHHSI BEIIECTBA M AJIEKTPOJWHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBUKEHHE, CBOOOIHOE TaJCHUE TeJ, JBIKEHHUE IO OKPYKHOCTH,
WHEpIMs, B3auMo/ieicTBre Te, nuddy3us, OpOyHOBCKOE JBHIKCHHE, CTPOSHUE KUIKOCTEH U TBEPIBIX Te,
n3MeHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAKJECHUHU), TEIJIOBOE PAaBHOBECUE, UCIIAPEHHE, KOHJICHCALIUS,
MJIABJICHUE, KPUCTAJUIM3AIUs, KHUIIEHWE, BJIAXKHOCTh BO3/lyXa, IOBBIINICHUE MAaBJICHUS Ta3a MpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXIYy I[apaMEeTpaMu COCTOSHHUS Ta3a B H30IPOIECCAX,
AJIEKTPU3ALIMS TEJ, B3aUMOJCHCTBHUE 3apsJIOB;

ONKCHIBATh MEXAHUYECKOE [BIKCHHE, WCIONb3ys (DU3MUECKHe BEIMYUHBL: KOOPAHMHATA, IYTh,
MepEMEIIIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, Cujla, HUMIYJIbC Tejla, KUHETUYeCKas »HEprus,
MOTCHIMATbHAS DHEPTHs, MEXaHWuYeckas paboTa, MEXaHWYeCKash MOIIHOCTh; MPH OMUCAHUHU MPABUIHHO
TPaKkTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEeMbIX BEJIMYMH, HMX O0O3HAYCHHUS W CIWHMIIBI, HaXOJHUTh
(GopMyIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU;

ONHUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIIOBBIC SIBJICHUS, HUCIOJB3YS (PU3HYECCKUE
BEJIMYMHBI: JIABJIEHUE Trasza, TEMIIeparypa, CPEeAHsAs KHUHETHYECKAs JHEPTrUsi XAaOTHYECKOrO JIBUKEHUS
MOJIEKYJI, CPEAHEKBaApaTUYHasi CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI dHEprus, padora
ra3a, Kod(UIUEHT IOJIE3HOTO JIEHCTBHUS TEIJIOBOTO JIBUTATEIIS; TMPU OINMCAHUM IPABWIBHO TPAKTOBATH
buznyecKuit CMBICT HCHONB3YEMBIX BEIMYMH, WX OOO3HAYEHHS U EAMHULBI, HAaXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BEITUUNHAM;

OMKCHIBATh M3YYCHHBIE SJICKTPUUECKHUE CBOWCTBA BEILIECTBA M AJIEKTPUUECKHE SBICHUS (IIPOIECCHI),
UCIIONB3Ysl (PU3MUECKHE BEJIIMYMHBL: DJIEKTPUUYECKUM 3apsjl, JIEKTPUUYECKOEe IoJie, HANpsHDKEHHOCTh OIS,
MOTCHIIMA, PAa3HOCTh IIOTCHIIMAJIOB;, IPU OMNHCAaHWUU MPABUJIBHO TPAKTOBAaTh (DU3UYECKUH CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHWs W EIMHHIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE TaHHYIO
busnYeCcKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

AHATM3UPOBATh (DU3MUECKHUE MPOIECCH U SBIICHUS, UCTONB3YS (DM3MYECKHE 3aKOHBI W TMPUHIIMIIGL:
3akoH BceMupHoro Tsarotenus, I, Il u IIl 3akonbl HbeloTOHA, 3aKOH COXpaHEHUsS MEXaHWUYECKOW SHEPIHH,
3aKOH COXPaHECHUS UMIYJIbCA, IPUHLIAI CYNEPIO3ULIMU CHJI, IPUHIIUI PABHONPABUS HHEPUUATIBHBIX CUCTEM
OTCYETA, MOJIEKYISAPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIAHEN
KHHETHYECKOM HSHEPTUM TETUIOBOTO JABMKEHHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIepaTypol, MEepBBIA 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXpaHEHUs JJIEKTPUUYECKOro 3apsaa, 3akoH KyloHa, mpu 3TOM pa3iauyarh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHHWE M YCIOBUS (TpaHUIIbI, 00OJACTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pazinyaTh
yCIOBUS UX O€30MacCHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJIHSITH SKCTIEPUMEHTHI 110 UCCIEA0BAaHUIO (PU3MYECKUX SIBJIICHUM M TTPOILIECCOB C UCIOJIb30BAHUEM
OPsIMBIX M KOCBEHHBIX M3MEPEHHH, MpU 3TOM (HOpMyIHpoBaTh MpodiieMy/3afady W TUIOTE3y y4eOHOro
SKCIEPUMEHTa, CcOOupaTh YCTAHOBKY U3 MPEJIOKEHHOTO O0OpyAOBaHHUS, MPOBOJIUTH OMNBIT U
(dbopMynTUpOBaTH BHIBOIBI,

OCYIIECTBIISITh TIPSIMbIE M KOCBEHHBIE M3MEpEeHUs (U3MYECKUX BEJIMYMH, TPH STOM BBIOMpATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCTIOIh30BAaTh U3BECTHBIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUN;

WCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3HMYECKUMH BEJIMYMHAMH C HCIIOJB30BAHUEM TIPSIMBIX
U3MEPEHU, TPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOTYYCHHON 3aBUCUMOCTHU
(GU3UYEeCKUX BEIMYMH B BUJIE€ TaOIHI] ¥ TpadUKOB, JIeJaTh BEIBOIBI IO PE3yIbTaTaM MUCCIICIOBAHMS;

coOnronath mpaBuia OE30MacCHOTO TpyAa MPU MPOBEACHUH WCCIEIOBAHMI B paMKax ydeOHOTo
OKCTIEPUMEHTa,  y4eOHO-MCCIEOBATEIbCKOM W TPOEKTHOW  JIEATEIbHOCTH C  HMCMOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOUCTB U JIa00PATOPHOTO 0OOPYIOBAHHS,

pemarh pacy€THBIC 3a/1aud C SIBHO 3aIaHHOW (DU3UYECKON MOJIEIBIO, UCTIONB3Ys (PHU3NUYECKHE 3aKOHBI
U TIPUHIUIIBI, HA OCHOBE aHAIM3a YCIIOBUS 33aa4d BHIOMpATh (U3UUYECKYIO MOJIEIb, BRIICIITH (pU3UUecKue
BETUYUHBI U (POPMYIIbI, HEOOXOAUMBIC I €€ PEIICHHs, MPOBOJUTHh PACUETHI U OIEHUBATH PEATBHOCTH
MOJTy4YEHHOTO 3Ha4YeHUsI (PU3MUECKOIN BETUIMHBL;



pelaTh Ka4eCTBEHHBIE 3a/1aul: BBICTPAUBATh JOIMUECKH HENPOTHBOPEUYMBYIO LIETIOUKY PACCYKICHUN
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCMOJb30BaTh IPU PELIEHUH Y4YEOHBIX 3a/a4 COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTUH IS
MIOWCKA, CTPYKTYPHPOBAaHHUS, WHTEPIPETAMM M MPEACTaBICHUS Yy4eOHOM U HAy4YHO-TOMYJISIPHOMH
UHPOpPMALMY, TOJXYYEHHOW M3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKH aAHAJINW3UPOBATh IIOJIy4aeMYyo
UH(POPMALIHUIO;

IPUBOAUTE INPHUMEPHl BKJIAJa POCCUMCKUX U 3apyOeXHbIX Y4EHBIX-(U3UKOB B DPAa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILIEI0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HaHMA 1O (U3MKEe B IOBCEJHEBHOM JKU3HU M oOecredeHus
0€30MacHOCTH IpU 0OpAIEHNUHU € IPUOOPAMH U TEXHUYECKUMU YCTPOMCTBAMU, AJI1 COXPAHEHUS 3I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Karollel cpeie;

paboTaTh B TpyIIE C BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, IAHUPOBATh PabOTy TPYIIIHI,
paLMOHATIBHO PaCHpeAesaTh OOA3aHHOCTU M IUIAHUPOBATh JEATEIbHOCTb B HECTAHIAPTHBIX CUTYalMsIX,
aJIeKBaTHO OLICHUBATh BKJIAJ{ KaXKI0I'0 U3 YUaCTHUKOB I'PYIIIIbI B PELIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K koHny o6ydyenus B 11 kJacce npeiMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBAaTh Ha MpHMEpax pojb U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM Hay4HOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOIN TEXHUKU M TEXHOJOTUMH, B MPAKTUYECKON NEATEIBHOCTH JIOJCH,
LIEJIOCTHOCTh M €JUHCTBO (PU3MYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHHIBI NMPUMEHEHHS H3YYCHHBIX (DU3MYECKMX MOJEJCH: TOYEUHBIH AIICKTPHUUYECKHMA
3apsij, Jyd CBeTa, TOUEUYHbII HCTOYHMK CBETa, sZiepHasl MOJIENIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO siapa
IpY peUIeHUN PU3UIECKUX 3a1ad;

pacrio3HaBaTh (pU3UYECKUE SBJICHMA (MpoLecchl) M OOBSICHATh HX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY ¥ KBAHTOBOW (PU3HMKH: IEKTPHUUECKAsi IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JIEHCTBHMSI TOKa, B3aMMOJAEHCTBHE MArHUTOB, SJEKTPOMAarHUTHAs MHIYKLUUSA, JACHCTBUE
MarHUTHOT'O IOJISI HA MPOBOJHUK C TOKOM U ABMKYILUNCS 3apsijl, JIEKTPOMAarHUTHbIE KOJEOAHUsI U BOJIHBI,
NPSMOJIMHEHHOE pPAaCIpOCTpaHEHUE CBETa, OTPaXKEHHE, IpeJOMJICHHE, UHTephepeHIus, Auppakuus u
NOJISIpU3alUsl CBeTa, IUcTepcHst cBeta, (otosnekrpuueckuii dddexr (pororddekr), cBeToBOE naBieHUE,
BO3HUKHOBEHUE JIMHEWYATOr0 CIEKTpa aToMa BOAOPO/A, €CTECTBEHHAs: U UCKYCCTBEHHAs paIl0OAKTUBHOCTb;

ONMCHIBATh  W3YYEHHbIE CBOMICTBa  BellecTBa  (DJIEKTPUYECKHUE, MArHUTHBIE, OINTUYECKHE,
NIEKTPUUECKYIO TPOBOJUMOCTb PA3JIUYHBIX CpPell) U JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI), UCHOIb3YS
(du3nyecKkue BEIMYMHBL: AJIEKTPUUYECKUI 3apsij, cuja TOKa, dJEKTPUUECKOEe HAaNpsKEeHUe, 3JIEKTPUUECKOoe
COIIPOTHUBIIEHUE, PA3HOCTh IMOTEHIMAJIOB, 3JEKTPOJBMKYILAs CUiIa, paboTa TOKA, MHIYKIMS MarHUTHOTO
noJisi, cuina Amrmepa, cuna JlopeHna, UHAYKTUBHOCTh KaTyIIKH, SHEPTUS 3JIEKTPUUYECKOT0 U MAarHUTHOIO
nojei, mepuoJl M yacToTa KojeOaHM B KojeOaTeIbHOM KOHTYpe, 3aps] M CHJla TOKa B Ipolecce
FapMOHMYECKHUX AJIEKTPOMATrHUTHBIX KoJieOaHMH, (JOKYCHOE pacCTOSTHUE M ONTHYECKas CUjla JIMH3bI, MPU
ONUCAaHUM TPaBUWIBHO TPAKTOBaTh (M3WYECKUH CMBICT HCIONb3YEeMbIX BEJIWYMH, HUX OOO3HAYEHUs H
€IMHMUIIBI, YKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUYUHY C JPYTMMH BEJTMUMHAMY;

OINHUCBHIBATh M3yYEHHbIE KBAHTOBBIC SIBICHUS W TMPOLECCHI, MCIOJB3YS (U3NYECKUE BEINYMHBIL:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U MUMITYJIbC (POTOHA, MEPUOJT
NOJIypacmajia, SHEPrHsl CBA3M aTOMHBIX SA€p, IPU ONMUCAHUHU MPABHIBHO TPAKTOBAaTh (PU3MUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAU€HUs M E€AMHHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO
(GU3UUECcKyI0 BETUUUHY C IPYTMMHU BEJIMYMHAMU, BHIUUCIATH 3HaU€HUE (PU3MUECKON BEIIMUHHBI,

aHAIM3UPOBATh (DU3MUECKUE TPOLIECCHl M SBIEHUS, UCHOJb3Ys (U3MUECKHE 3aKOHBbl U MPUHIUIIBL:
3akoH OMa, 3aKOHBI IOCIIEA0BATEIBHOIO M IMApaUIE]IbHOTO COEAMHEHUs IPOBOJHUKOB, 3aKOH JDKoymsa—
Jlenna, 3aKOH 3J€KTPOMArHUTHOM MHAYKIIMH, 3aKOH MPSIMOJUHEHHOr0 pacHpOCTpaHEHHUs CBETa, 3aKOHBI
OTpaKEHHsI CBETa, 3aKOHbI TPEJIOMJIEHHsS CBeTa, ypaBHeHHe OiHmTelHa ansa ¢orodddekra, 3aKoH
COXpaHEHUs PHEPIrHM, 3aKOH COXPAHEHMs] UMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUUECKOro 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOT'0 YHMCIIA, MOCTyNaTel bopa, 3aKOH pagMoOakTHUBHOIO pacmaja, MpU 3TOM pa3iuyarb
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTUYeCKO€ BBIPAKEHUE M YCIOBHUsS (TPaHUIIBI, OOIACTH)
IPUMEHUMOCTH;

OTIpe/IeNIATh HAMpaBJIeHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISl POBOJHUKA C TOKOM, CHJIbI AMIepa
u cuibl Jlopenia;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBITIOJHATH HKCIIEPUMEHTHI 110 MCCIICTOBAHUIO (DPM3UUCCKHX SBICHUH U MPOLIECCOB C MCIOIb30BAaHUEM
OPSAMBIX U KOCBEHHBIX HM3MEpPEHHii: MpU 3TOM (HOpMyIHpOBaTh MpolieMy/3aady W THUIOTE3y Y4eOHOro
9KCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEUIOKEHHOTO OOOPYNOBAaHUS, NPOBOAWUTH OIBIT U
(GbopMyIHpOBaTH BHIBOJIBI;

OCYIIECTBIIATh NPSAMBIE W KOCBEHHBIC H3MEpEeHMs (PU3NYECKUMX BEIMYMH, NPH 3TOM BHIOMPATH
OIITUMAJIBHEIN CII0CO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOI‘peH.IHOCTefI H3MepeHHI>'I;

UCCIIEI0BAaTh 3aBUCHMOCTH (PM3MYECKUX BEJIMYMH C HCIIOJIB30BAHUEM IPSAMBIX U3MEPEHUIl: MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJbTAThI MOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B
BU/IE TaOIHII ¥ rPpadMKOB, IENIaTh BBIBOJBI IO Pe3yIbTaTaM UCCIEOBAHHMS;

coOiroaTe mpaBwiia OE30IaCHOTO TpyAa IPH HPOBEACHHH HCCICIOBAaHMH B paMKax ydeOHOTo
IKCIIEPUMEHTa,  y4eOHO-MCCIEAOBATEeNbCKOM M MPOEKTHOW  JIESATENBHOCTH C  HCIIOJIB30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMS;

penate pacyETHBIC 33a4M C SBHO 3aJlaHHOW (U3MUYECKON MOJIEIBIO, HCIONb3Ys (PU3NYECKUE 3aKOHBI
W IPUHIOUIIBI, HAa OCHOBC aHa/IM3a YCJIIOBHA 3aJa4u BBI6I/IpaTL (1)I/I3I/I'-I€CKYIO MOJ€CJ/Ib, BBIACIATH (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI U (OPMYJIBI, HEOOXOAUMBIC sl €€ pelIeHUs, MPOBOJUTH PACUETHl M OILCHHWBATh PEaTbHOCTh
HOJTYYEHHOT0 3Ha4YeHUsI (PU3NUCCKON BEITHMYMHBI,

pemraTe Ka4eCTBCHHBIC 3a/1a4i: BEICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO LIETIOUKY PACCyXKICHHUMA
C OMOPOii Ha N3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBICHUS;

UCIIOJIb30BaTh NPU PEUICHUH YYEOHBIX 3aJad COBPEMEHHBIE WH(MOPMAIMOHHBIE TEXHOJOTHU JUIS
IIOMCKA, CTPYKTYpUPOBAaHMs, HWHTEpIpETallMM U TMPEJCTABICHUS Yy4eOHOW U HAY4YHO-IOMYJISIPHOMI
uH(pOpMaIMK, TOJYyYeHHOH U3 PpA3IMYHBIX HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH IIOJIy4aeMylo
UH(POPMALIHUIO;

OOBSACHATH MPUHIMITEI JEUCTBHS MAIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3iinyaTh YCIOBHS
uX 0€30MMacHOr0 UCIOJIb30BAHUS B TOBCEIHEBHOM KU3HHU;

NPUBOJUTH MPUMEPHI BKIA/Ja POCCUHCKHX M 3apyOCKHBIX YYEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOUIETO MUPA, B PA3BUTHUEC TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHMSA TO (HU3MKE B IIOBCEJHEBHOW JKM3HU Uil OOECHeueHHUs
0€30MacHOCTH MpU 0OpalleHNUU ¢ IPUOOPAMH U TEXHUUYECKHUMH YCTPONCTBAMU, AJIi COXPAHEHUS 3/10POBbS U
COOJIIOICHNSI HOPM HKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYIKAIOLIEH Cpee;

paboTaTh B IpyNIE C BHIIOJHEHUEM PA3IMYHbIX COLHUAIbHBIX POJIEH, IIAaHUPOBATh PabOTy IPYIIIbI,
palMOHAIBHO pacIpeessaTh OOSM3aHHOCTH W IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYalUsX,
aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJ0I0 U3 YUaCTHUKOB I'PYIIIBI B PELIEHHE pacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uu¢posBbie)
Ne i/ OpOrpaMMbE Beero KO;ITpOJILHLIG HpﬁaKTuquKne 0BpA30BATEIBHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kusemarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.eds0o.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6morexa [IOK
4.1 DIEKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN 21eKTpUuYecKuil TOK. TOKHU B 12 1 bubanoreka [JOK



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

‘ Pa3iIMYHBIX Cp€aax

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

Wroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM u@poBbIe
Ne /i NporpaMMEl pas Beero Konrpoabubie | IlpakTuueckue f)]gp(al::f) OBAT e.l)'lbl-lbl e
padoThI padoThI pecypee
Paznen 1. JIEKTPOANHAMUKA
11 MaruauTtHoe nosie. DJeKTpOMarHuTHas 11 1 3 bubnuoreka [LIOK
WHTYKIHST https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paspnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexka [JOK
KOoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U 3JIEKTPOMarHuTHbIE 5 1 bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexka [JOK
23 Ok 10 3 https://m.edsc%.ru/?f4lc97c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBBI crIelIUATBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMRO® 7pO > https://m.edsoo.ru/7f41c97c
Htoro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU



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

bu6mmoreka [IOK

5.1 DJIeMeHTBI aCTPOHOMHUH M aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE
bubmmoreka [JOK
01 Otobuaiouee noToperie 4 https://m.edség.ru/?f41c97c
Wroro no pazueny 4
PesepBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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