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NNOACHUTEJIbBHASA 3AITUCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEIHEro oOIero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
TIOJIOKEHUH M TpeOOBaHMH K pe3ylibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNIbHOM MpOrpaMMBbl, NMpENCTaBICHHBIX B
®I'OC COO, a takxe ¢ yu€ToM (henepaibHOI pabodeii mporpaMMBbl BOCIIUTAHKS M KOHIICTIIIAY TPEMOAaBaHus y4eOHOTO
npeamera «®Puzmka» B 00pa3oBaTeNbHBIX opraHm3anuiax Poccuiickoli Denepanyu, peanu3ylOIIUX OCHOBHBIC
00pazoBaTeNbHbIE IPOrPaAMMBL

ConepxaHue IporpaMmbl 10 (U3UKE HAIPaBiIeHO HAa (OPMHUpPOBAaHHE E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa
obyuatommxcst 10-11 kmaccoB npu oO0yueHnn mx ¢usnke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-/IESTEIHHOCTHOTO
mogxona. IIporpamma mo ¢usuke cooTBercTByeT TpeboBanmsamM @PIOC COO k MmIaHUPYEMBIM JHYHOCTHEIM,
MPE/IMETHBIM ¥ METanpelMETHBIM pe3ylbTaraM OOy4YeHHs, a TaKKe YYHUTHIBAeT HEOOXOJMMOCTh peah3aluu
MEXIPEIMETHBIX CBsI3el (U3MKM C €CTECTBEHHO-HAyYHBIMU YU4eOHBIMH INpeiMeTaMu. B Hell omnpenensrorcsi OCHOBHBIE
LeNTM n3y4deHus QU3nKu Ha ypoBHE CPeHEr0 00LIero 00pa3oBaHs, INIAHUPYEMbIe PE3YJIbTaThl OCBOSHHS Kypca (DH3HUKH:
JIMYHOCTHBIE, METaIpe/IMETHBIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usnke BKIIIOYALT:

® [UIAHMpYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (HM3MKM Ha 0a30BOM YpPOBHE, B TOM YHCIIE IPEIMETHBIC

pe3yNbTaThl MO TOAaM 00Y4eHHS;

e cozepxanue yueOHoro npeaMera «Dusmnka» 1o rogam o0y4eHHs.

®dusnka Kak Hayka o Haubonee OOIIMX 3aKOHaX MPUPOJbI, BBICTYMAsl B KauecTBE yueOHOro MpeaMeTa B IIKOJIE,
BHOCHT CYIIECTBEHHBIH BKJaJ B CHCTeMy 3HaHuWi 00 okpyxkatomem Mupe. LkonabHeIi Kypc ¢u3ukn —
CHCTEMOOOPA3 YOIl JUIsl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MTPEAMETOB, MOCKOIbKY (PHM3MYECKUE 3aKOHBI JIEKAT B OCHOBE
NIPOIIECCOB M SIBJICHHM, M3y4aeMbIX XUMHUeEH, Ononoruei, gpusndeckoi reorpadueil 1 actpoHomueii. Vcronb3oBanue u
aKTUBHOE NpUMEHeHHe (QU3MYECKHX 3HAHUH ONpemeNseT XapakTep W pa3BUTHE Pa3sHOOOpa3HBIX TEXHOJIOTHH B chepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHMS KOCMOCA, MOJIY4YEHHs HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMM CBOMCTBAMHM U APYIUX.
W3yuenne ¢pu3nku BHOCUT OCHOBHOW BKIaA B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHON KApPTUHBI MHpa OOY4alOIIUXCS, B
(opMupoBaHHEe YMEHHII IPUMEHATH HAYYHBIH METO]] IO3HAHUS P BBIOTHEHUH UMM y4eOHBIX HCCIIE0BAaHUI.

B ocHOBY Kypca (uM3HMKM Ui YpOBHS CpeAHEro oOmero o0pa3oBaHUS IOJOXKEH PN MAeH, KOTOpble MOXHO
paccMaTpuBaTh KaK IPUHIHIIBI €70 TTOCTPOCHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUH ¢ HEH KypcC SBIISIETCS JIOTHYECKHU 3aBEPUIEHHBIM, OH COIEPKUT MaTepra u3
BCEX Pa3leoB (GU3HMKHU, BKIIOYAECT KaK BOIPOCH KIACCHYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUY € Hell Marepualn Kypca GU3MKH 00bEJUHEH BOKPYT (BH3MUYECKUX TEOPHIA.
Benymum B Kypce sBisieTcss popMHUPOBAHKE MIPEICTABICHNH O CTPYKTYPHBIX YPOBHIX MaTEpHUH, BEIIECTBE U HOJIE.

Hoes cymanumapuszayuu. EE peanuzanysa IpeanoiaraeT HCIONb30BAHUE T'yMaHUTAPHOTO IOTEHIMAsa
(U3HUecKoll HayKH, OCMBICIEHHE CBA3M Pa3BUTHS (HM3HMKH C pa3BUTHEM OOIIECTBA, a TAKKE ¢ MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH U 9KOJIOTMYECKUMU MPOOIEMaMu.

Hoes npuxnaonoii nanpaenennocmu. Kype Gu3uky mpeamnonaraer 3HakOMCTBO C IIUPOKAM KPYTOM TEXHHIECKUX
1 TEXHOJIOTUYECKHUX NPHUIOKEHUH U3Y4EHHBIX TEOPUil X 3aKOHOB.

Hoes oxonocuzayuu  peamusyeTrcss ITIOCPEACTBOM BBENCHUS JJIEMEHTOB COAEPKAHMS, IOCBAIIEHHBIX
9KOJIOTMYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOPBHIE CBSI3aHBI C Pa3BUTHEM TEXHWKM W TEXHOJOTHH, a TaKke
00CyXIeHHUs POOIIEM PAIIOHATEHOT'O IPHUPOIOIIOIB30BAHIS H SKOJIOTMIEeCKOi 0€30IMacHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YPOBHE CpPEIHEro OoOIIero o0pa3oBaHUs SIBISIOTCS (U3MYECKHE
Teopun (POpMUpOBaHHE TIPEICTABICHUA O CTPYKTYpE TOCTPOCHHS (DHU3MYECKON TeopwHu, pond (QyHIAMEHTAIbHBIX
3aKOHOB U TPHHIMIIOB B COBPEMEHHBIX MPEICTABICHISX O MPHUPOJE, TPAHUIAX MPHUMEHUMOCTH TEOPHH, JUIS ONMHCAHMS
€CTECTBEHHO-HAYYHBIX SIBICHHUI W IPOIIECCOB).

CuCTeMHO-AEATETBHOCTHBIM TIOAXOA B Kypce (HM3MKH peaau3yeTcsi HPEKAE BCEro 3a CUET OpraHu3alif
9KCTIEPUMEHTAIBHON e TeNbHOCTH 00yuaromuxcs. Jist 6a30Boro ypoBHs Kypca GU3UKH — 3TO HCIOJIB30BAHNE CHCTEMBbI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIEPHIMEHTOB W JIA0OPATOPHBIX pabOT, KOTOpBIE B MporpamMme Io (u3nke
00bEANHEHBI B OOUIMI CIMCOK YYEHHYECKHX IPAaKTHUECKHX paOoT. Belienenne B yka3aHHOM MepedyHe 1a00paTOpHBIX
paboT, MPOBOANMBIX JUIsi KOHTPONS W OILEHKH, OCYIIECTBIISIETCS YJacTHHKaMH 00Opa30BaTENbHOIO MPOIEcca MCXOIs H3
0COOCHHOCTE! TTAHUPOBAHMS M OCHAIIECHHS KaOuHeTa ¢msuku. [Ipn 3ToM obecrneunBaercs OBiIaieHuE 00yJIarOMNMUCS
YMEHHSAMH TPOBOJUTH KOCBEHHbIE H3MEPEHUs], HCCIEIOBAHMS 3aBHCHMOCTEH (DUM3NYECKHX BETUYMH M TIOCTAHOBKY
OITBITOB TIO TIPOBEPKE MPETIOKEHHBIX TUIIOTES.



Bornbioe BHUMaHue ynenseTcsl peleHnto pacyéTHBIX U KauyecTBeHHBIX 3afad. [Ipu aTom s pacu€rHbIX 3a1ad
TIPUOPUTETOM SIBJISIFOTCSI 33/1a4M C SIBHO 331aHHON (PU3NUECKOH MOJIEIBIO, TTO3BOJISIOIINE IPUMEHATH U3y9IE€HHBIE 3aKOHBI
1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjeiia Kypca, TaK M MHTETPHUPYs 3HAHHS M3 Pa3HBIX pa3nenioB. /Iy KadyecTBEHHBIX
3a]1a4 IPHOPUTETOM SIBIISIFOTCS 33/1aHMSI Ha O0BSICHEHUE MPOTEKAaHMs (PU3UUESCKUX SIBIICHUH U TIPOLIECCOB B OKPYXKAIOIIIEH
KHM3HH, TpeOyrouye BpIOOpa PU3NIECKON MOJIEIH ISl CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOT O XapaKTepa.
B cootBerctBum ¢ TtpedoBanmsMu DPI'OC COO k MarepHatbHO-TEXHHYCCKOMY OOCCIICUCHUIO yIeOHOIro
nporiecca 0a30BBIi ypOBEHb Kypca (M3MKH Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs JOKEH U3Yy4aThCsl B YCIOBHAX
MIpe/IMETHOr0 KaOuHeTa (PU3MKM WM B YCIOBUSX HHTETPHPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOI'O
mukia. B xabunere (u3MKHM JOMHKHO OBITH HEOOXOAMMOE JTabopaTopHOEe 000pYyIOBaHKE /ISl BHIITOJIHEHUS YKa3aHHBIX B
IporpamMme 1o GHU3NKe YUeHHIECKUX MPaKTUIeCKUX paboT U IEeMOHCTPalMOHHOE 000pY/I0BaHHE.
JleMoHCTpalmoHHOEe 000pyaoBaHue (POPMHUPYETCS B COOTBETCTBUH C NPUHIIUIIOM MHUHUMAIBHON JOCTATOYHOCTH
1 o0ecrieyrBaeT MOCTAaHOBKY INEPEYUCICHHBIX B MporpaMMe 1o (M3MKE KITIOUEBBIX JEMOHCTpALWi /ISl UCCIeOBAHUS
W3y4aeMBbIX SBJICHUH U ITPOLIECCOB, IMIIMPUYECKUX U (YHJAMEHTAIBHBIX 3aKOHOB, MX TEXHMYECKUX PUMEHEHHI.
JlaGopaTopHoe 00OpyaOBaHME Ul YYEHHUUYECKHX IMPAaKTHYECKHX paboT (QopMHUpYyeTcs B BHIE TEMaTHYECKHX
KOMIUIEKTOB M OOecreyuBaeTcss B pacdyére OJHOr0 KOMIUIEKTa Ha JBYX OOydaromuxcs. TeMaTHdecKre KOMIUIEKTHI
71200paTOPHOro 000PYIOBaHUS JAOJDKHBI OBITh MTOCTPOCHBI HA KOMIUIEKCHOM HCITOJIb30BAHMH aHAJOTrOBBIX M IH(POBBIX
npuOOpPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENILHBIX CHCTEM B BHJE IIU(POBBIX J1a00pATOPHIA.
OCHOBHBIMU LIENISIMH U3y4eHHs (PU3UKH B 00II[EM 00pa30BaHUU SIBIISIOTCS:
e (dopMHpoBaHME MHTEpeca M CTPEMJICHHs OOYYaroIMXCS K HAYyYHOMY HM3YYEHHIO TPHPOJBI, Pa3BUTHE HX
WHTEJUIEKTYaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH;

o Pa3BUTHUC HpeﬂCTaBHCHHﬁ O HaAYYHOM METOAEC MO3HAHUA U d)OpMI/IpOBaHHe HUCCIIEA0BATCIIBCKOIO OTHOLICHUA
K OKPYXarolInM SIBJICHUSIM

e (QopMHpOBaHME HAyYHOTO MHPOBO33PEHHMSA KaK pe3ylbTaTa M3Y4EHHS OCHOB CTPOCHHS MaTepuu u
(yHIaMEeHTaIbHBIX 3aKOHOB (PU3HKH;

e (QopMmupoBaHHE YMEHUH OOBICHATH SBJICHHS C MHCIONB30BaHMEM (U3MYECKHX 3HAHMH M HAyYHBIX
JI0Ka3aTeJbCTB;

e (QopMmupoBaHHE NpEACTABICHUH O polu (U3MKU Ui Pa3sBUTHS APYIHX E€CTECTBEHHBIX HAyK, TEXHHKH H
TEXHOJIOT M.
JocTrkeHne 3THX Lelell oOecriedynBaeTcs peleHneM CIeqyIoNMX 3a1ad B IIpoLecce n3ydeHus Kypca Gpusuku Ha
YPOBHE CpEIHEro 00IIero 00pa3oBaHus:
e TpHOOpEeTeHHE CHUCTEMBl 3HaHWH 00 OOmMX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs
MEXaHHUKY, MOJIEKYJLIPHYIO (DH3HKY, JIEKTPOIUHAMHKY, KBAHTOBYIO (DM3HKY M DJIEMEHTHI aCTPO(U3HUKY;

e (QopMHpOBaHHE YMEHUH NPUMEHATH TEOPETHYECKHE 3HAHMSA U OOBACHEHUS (M3HYECKHX SBICHHH B
MIPUPOJE U JUIS IPUHATHS IPAKTHYECKUX PEIICHUH B IIOBCETHEBHOM JKU3HU;

e OCBOGHHME CIIOCOOOB pEIICHWS pPa3IH4HBIX 3a4ad C SBHO 3aJaHHOW (U3MYECKOH MoIenblo, 3azad,
MOZIPa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3JaHIe (PH3NIECKOH MOJIEIH, aJeKBATHOM YCIIOBUSIM 3a/1auH;

e TOHUMaHHe (M3MYECKUX OCHOB M IPUHLMIIOB IEHCTBHA TEXHHYECKHX YCTPOWCTB M TEXHOJOTHYECKUX
MIPOLIECCOB, UX BIIMSHHS HA OKPYKAIOLIYIO CPELy;

e  OBJIQJICHHE METOJAMH CaMOCTOSITENBHOIO IUIAHUPOBAHMS W TPOBEHCHHS (H3MYECKHX SKCIIEPUMEHTOB,

aHaJIN3a U UHTEPIPETalii HH(OpMALHH, ONpeie]IeH s TOCTOBEPHOCTH MOIYYSHHOT0 Pe3ynbTara;

®  CO3/IaHHE YCIOBHUM ISl pa3BUTHS YMEHHUM MPOEKTHO-UCCIE0BATENBCKOM, TBOPUECKOM AEATEIHHOCTH.

Ha u3yuenne ¢u3nku (6a30BBIH YPOBEHB) Ha YPOBHE CpeHETO 001ero oopazoBanus orBonutcs 136 gacos: B 10
kmacce — 68 gacoB (2 yaca B Hezienro), B 11 kimacce — 68 gacoB (2 gaca B HEAETIO).

[pemnaraemelii B mporpamMme 1o (u3uke mepedeHb JIAaOOPATOPHBIX UM IPAKTHYECKHX pPadoT SBISETCS
PEKOMEHJIOBaHHBIM, YUUTENb JeJaeT BBIOOp MPOBENEHHs JTa00PaTOPHBIX pabOT M OMBITOB C YYETOM HMHAWBHIYaTbHBIX
ocobeHHOCTeH 00yJaIOMIHIXCA.

COJEP)KAHUME OBYUYEHUS

10 KJIACC
Pazgen 1. @u3uKka ¥ METOABLI HAYYHOI0 NO3HAHUS
®dusuka — Hayka o mpupoze. Haydnbsle MeTOAbI O3HAHMS OKPYXKAIOIIEro Mupa. Poib sxcnepruMeHTa ¥ TEOpHH B IpoLiecce
TIO3HAHMS IPUPOABL. DKCIEPUMEHT B (pr3nke.



MonenupoBanre (Gu3mdecKux SBICHUH U mporeccoB. Haydnbie rumote3sl. Pu3nveckue 3aKOHBI M TEOPUH. | paHUIIBI
MIPUMEHUMOCTH (YU3NICCKUX 3aKOHOB. [[pUHITHIT COOTBETCTBUSL.

Pors 1 MecTo u3uKH B POpMUPOBAHUN COBPEMEHHON HAYYHOU KapPTHHBI MUPA, B IPAKTHICCKON eI TEITHPHOCTH JIFOICH.

Jemoncmpayuu

AHAJIOTOBEIE U ITU(PPOBHIC H3MEPHUTENBHBIC IPUOOPEI, KOMIIBIOTEPHEIC TATUYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe AwkeHre. OTHOCUTENBHOCTh MEXAHNYECKOTO IBIKeHHs. CucTteMa orcuéra. TpaekTopus.

[epemerienne, ckopocTh (CpeHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOpEHHE MaTepHalIbHOW TOUKHU, UX MPOEKINU
Ha OCH CUCTeMBI KoopanHat. CloxKeHue nepeMeIleHui U CI0KeHHe CKOpOoCTeil.

PaBHOMEpHOE U paBHOYCKOpEHHOE MPsSMONMHEWHOE NBMKeHHe. [ padriky 3aBHCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTU ¥ NIepEMEIEHUs] MaTepUanbHOU TOUKH OT BPEMEHH.

CBoboaHoe naseHue. Y CKOpeHHe CBOOOJHOrO NaIeHuUsL.

KpuBonuneitHoe nBumxeHue. JIBIkeHHE MaTepHaIbHOM TOYKU MO OKPYKHOCTHU C MOCTOSHHOW IO MOZIYIIO CKOPOCTBIO.
VYTi0Bast CKOPOCTh, IMHEHHas ckopocTb. [lepron 1 yactora obpamenus. LleHTpocTpeMHUTENFHOE YCKOPEHHE.

TexHuueckue yCTpoicTBA M NPAKTHUECKOE NPUMEHEHHE: CIHJIOMETpP, NBIKEHHE CHapsAloB, LEMHblE U pPEeMEHHBIE
nepeaayu.

Jlemoncmpayuu

Mopaens cucTeMbl OTCYETa, WIITIOCTPAIUI KHHEMAaTHUYECKUX XapaKTEePUCTHUK JBIKEHUS.

[TpeoOpa3oBaHue NBIKEHUI C UCIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3pekKeHHOM IPOCTPAHCTRE.

HaGumoenue nBrmxeHus Tena, OpOIIEHHOTO MO YIIIOM K TOPU30HTY U TOPH30HTAJIBHO.

H3mepeHue yckopeHusi CBOOOIHOTO TaICHUSL.

Hamnpasnenue ckopocTy IpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3ydyeHnne HepaBHOMEPHOI'O IBU)KEHHUS C LIENbIO ONPEEIICHNsI MTHOBEHHOI CKOPOCTH.

HccnenoBanne COOTHOLIEHUS] MEXY MyTAMH, IPOHIECHHBIMU TEJIOM 3a MOCIIEI0BATEIbHbIEC PABHBIE IPOMEXYTKH BPEMEHU
IIPU PaBHOYCKOPEHHOM JBIKEHUM C HA4aJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue IBHKEHUS IIApUKa B BA3KOH KUAKOCTH.

W3ydenne nrmxeHus Tena, OpolIeHHOrO FOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["anunes. Ilepsolil 3akon HetoToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunmm cyneprosunuu cui. Bropoii 3axkoH HeioToHa mms marepuaibHOM TOUKH. TpeTuil 3aKoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna Tsbxectu. [lepBast KocMudeckas CKOPOCTb.

Cua ympyroctu. 3akon ['yka. Bec Tena.

Tpenue. Buapl Tpenus (mokos, ckonbxeHus, kadenus). Cmwia tpeHus. Cyxoe TpeHue. Cuia TpeHHUs! CKOJNBXECHUS U CHIa
TpeHus nokost. Koaddumment tperns. Cuna CONPOTUBICHUS IIPU JBIKECHUAH Tela B KUAKOCTH WM Ta3e.

IocTynarenpHOE U BpamaTeIbHOE JBIKEHNE a0COMIOTHO TBEPIOTO TENa.

MoMEHT cuIIbl OTHOCUTEIBHO OCH BpaieHus. [1nedo cumbl. Y cnoBus paBHOBECHs TBEPIOTO TeNa.

TexHU4ecKue ycTpONHCTBA U MPAKTUUECKOE NPUMEHEHNE: TTOIIUITHIKY, JBHKEHHE HCKYCCTBEHHBIX CITyTHHUKOB.

Lemoncmpayuu

SIBneHue nHEpLMH.

CpaBHeHHE Macc B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HbroToHa.

N3mepenue cui.

Croxenne cui.

3aBUCHMOCTH CHIIBI YIIPYTOCTH OT JAe(OpMAaIIHH.

Hesecomocts. Bec Tena npu yCkOpeHHOM NMOIBEME U aJIEHUH.

CpaBHeHHE CHJT TPEHUS MTOKOSI, KAUEHHS M CKOJIBKEHUSL.

YcnoBust paBHOBECHs TBEPIOTO Tena. Byl paBHOBeCHsL.

Yuenuuecxuii sxcnepumenm, nabopamopmule pabomoi

W3zydenune npmxeHust Opycka 1o HAaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HHKAIOIINX B IPY)KWHE M PE3MHOBOM 00pasIie, OT nx AedopMariuy.

HccnenoBanne yciaoBuii paBHOBECHS TBEPIOTO TN, IMEIOIIETO OCh BPAILICHUSL.

Tema 3. 3aKonvl coxpanenusn 6 MexaHuKe

Nmnynsc mMarepuanbHOW TOYKH (Tena), CHCTEMBl MaTepHaJbHBIX ToueK. MMITynbc cuitbl M M3MEHEHHE UMITyJbca Telna.
3aKoH COXpaHEHHsI IMITylbca. PeakTHBHOE BIDKEHHE.



Pabora cribl. MOITHOCTB CHITHL

Kunernueckas sHeprus MarepuanbHoi Toukd. Teopema 00 M3MEHEHNH KHHETHYECKOI SHEPTHH.

[Norenmmanshas sueprust. [loTeHManbpHas YHEPTHS YIIPYro AehOpMHUPOBaHHON NpYyXUHBIL. [loTeHIManbHas sHeprus Tena
BOJIM3H ITOBEPXHOCTH 3EMIIH.

[oTeHnanpHble W HENMOTEHOMANbHBIE CHIBL. CBs3p pabOTHl HEMOTEHIHMAJIBHBIX CHJ C W3MEHEHHEM MEXaHHYEeCKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOI SHEPIHH.

VYnpyrue 1 Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE MPUMEHEHNE: BOJOMET, KONEP, NPYKUHHBIN MHUCTONET, IBKEHUE PaKeT.

Jemoncmpayuu

3aKOH COXpaHEHUsS UMITYJIbCa.

PeaxtuBHOE IBIKEHUE.

[epex o/ MOTEHIMAIBLHOM YHEPTHU B KHHETHUECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3zydyenune abCoMIOTHO HEYNIPYTOro yaapa ¢ TIOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHMIIBI C M3MEHEHHEM MEXaHWUYECKOW SHEPruH Tella Ha NMPUMEPE PACTSDKEHUS] PE3UHOBOTO
KIyTa.

Paznen 3. MoJiexynsipHast puzuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KWHETHYECKOH TEOpUH M WX OMNBITHOE OOOCHOBaHWE. BpOyHOBCKOE JBH)KEHHE.
Juddysus. Xapakrep IBUKEHUS M B3aUMOJICHCTBHS YacCTHUI] BEUIECTBA. MOJIEIM CTPOSHHUS Ta30B, KUJAKOCTEW M TBEPABIX TEl U
00BbsICHEHHE CBOWCTB BEIlleCTBA Ha OCHOBE ITHX Mojened. Macca u pasmepsl Monekyn. KomudectBo BemiectBa. [TocTostHHAs
ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscust.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KHHETHYECKOH TEOPUH WEasIbHOTO rasza. AOCONOTHAs
TemIepaTypa Kak Mepa CpelHeM KHHETHUeCKOW SHEepruM TEeIUIOBOro ABIKeHMs yactul] rasza. lllkama temmnepatyp KenbBuHa.
I'a3oBbie 3akoHbl. YpaBHeHne MenneneeBa—Kmaneiipona. 3akon [lanprona. M3omporeccel B MAEaIbHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne H30MPOLECCOB: H30TepMa, H30X0pa, H300apa.

TexHu4eckue ycTpolcTBa U MPAKTUUECKOE NPUMEHEHHE: TEPMOMETP, HapoMeTp.

Lemoncmpayuu

OmnBITHI, AOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIECTBa, (hoTorpaduy MOJICKYJ OpraHMYeCKUX COeIUHEeHUMH.

Omneitel 10 U y3un )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO IBMKECHHS.

Mogznens oneita IltepHa.

OnbITE, 10Ka3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOEHCTBHSI.

Mopens, WIUTIOCTPUPYIOLIAst IPUPOLY AABJIECHHS I'a3a Ha CTEHKH COCYAa.

OnBITEI, WIUTIOCTPUPYIOLINE YPABHEHNE COCTOSHHS UI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

OrmpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATe€ Ha OCHOBE W3MEpeHHi 00b&EMa KOMHATHI, JaBICHUA M TeMIIEpaTypbl
BO3/lyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXIY TapaMETPaMH COCTOSIHHSA Pa3peXEHHOr0 rasa.

Tema 2. Ocnosbl mepmoounamuKku

TepMomuHamMudeckass cucreMa. BHYTpeHHSS DSHEprus TEPMOIMHAMUYECKOW CHCTEMBI H CIIOCOOBI €€ W3MEHEHHS.
KommuectBo Temnorel u  pabota. BHYTpeHHSsT 3Heprusi OIHOATOMHOTO WJCAadbHOTO Tasa. Buapl Temmonepenayu:
TEIJIONPOBOIHOCTD, KOHBEKINS, U3IydeHHE. Y JebHas TEIIIOEMKOCTh BelecTBa. KOIMYIeCTBO TEMIOTH IPH TEIUIONEpeaade.

[onstne 06 agmabatHOM mporiecce. [lepBrIil 3ak0H TepMoAWHAMUKH. [IpUMeHeHne epBOro 3aKoHa TEPMOIMHAMHUKH K
m3onporeccaM. ['paduueckas naTEpIIpeTanns pabOTHI raza.

Bropoii 3akoH TepMonuHamMuku. HeoOpaTHMOCTB IPOIIECCOB B MIPHUPOJIE.

TemoBble MammHbl. [IpHHIMITBI AEWCTBHSA TEIIOBBIX MamnH. [IpeoOpa3oBaHMsl 3HEPTUH B TEIUIOBBIX MAaIllMHAX.
Koaddumment monesnoro aerictBus Teruiopoit MammHel. [ukn KapHo 1 ero Ko GUIueHT moie3Horo AecTBUS. DKOJIOT HUECKUE
MIPOOJIEMBI TETIIO9HEPTETHUKH.

TexHu4eckue ycTpoiicTBa M MPAKTHYECKOE MPUMEHEHHE: JBHTATeNb BHYTPEHHETO CrOpaHMs, OBITOBOM XOJOOMIBHHUK,
KOHIUIMIOHED.

Lemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPTUM Tejla IPH COBEPUICHUH paOOTHI: BBIIET MPOOKH M3 OYTBUIKH IO ACHCTBHEM CXKATOTO
BO3/1yXa, HarpeBaHue >upa B JIATYHHOH TpyOKe ITyTEM TpeHUs (BUICOIEMOHCTPAIIHS).

V3MeHeHne BHyTpeHHEH 3HEPT UM (TeMIlepaTyphl) Tela MpH TeruIonepeaade.

OmsbIT N0 aMabaTHOMY PacIINPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOHHBI, ABUTaTeNsl BHYTPEHHET O CrOpaHysl, PEaKTUBHOT'O JIBHUIATENS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul



N3mepeHue yneapHOH TerT0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

IMapooOpa3zoBarne W KoHaeHcarwms. Vcmapenwe u KurmeHue. AOCONMIOTHAS W OTHOCHTENBHAS BIAXKHOCTH BO3JyXa.
Hacermmennstit map. Y aenpHas TEIIoTa mapoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JaBIICHHUS.

Tépmoe Ttemo. Kpucrammmyeckue u aMopHBIE Tena. AHHW30TPONHS CBOWCTB KPUCTAUIOB. JKHWIKHE KPUCTAJLIBL
CoBpemeHHBIC MaTeprabl. [aBiaeHne u KpucTaibIi3alms. Y qeibHast Terutora miaBieHus. CyonmMarus.

YpaBHEHHE TEIUIOBOro OanaHca.

TexHUYECKHE YCTPOUCTBA U MPAKTUICCKOES MPUMEHEHHE: THIPOMETP H TICHXPOMETP, KaJIOPHMETP, TEXHOIOTHHU TTOTYICHUS
COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIC HAHOMATECPHAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kurienrne npu NOHMKEHHOM JTaBJICHHH.

Crioco0OBI U3MEPEHUS BIAXKHOCTH.

HaOnroneHue HarpeBaHus U TUIABJICHUS KPUCTAJUIMYECKOrO BEIICCTRA.

JleMOHCTpaIus KPUCTAJIIOR.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

N3MmepeHne OTHOCUTENBHOM BIAKHOCTH BO3/TyXa.

Paznen 4. DiiekTpoaIMHAMMKA

Tema 1. Dnexkmpocmamuxa

Onextpuzanyst Ten. OleKkTpudeckuit 3apsn. JlBa Buaa dieKTpuueckuX 3apsiioB. I[IpoBOAHMKM, AHAIEKTPUKH U
HONTYIPOBOIHUKH. 3aKOH COXPAHEHH 3JIEKTPHUECKOTro0 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kymona. ToueuHbIi sneKTpuuecKuil 3apsa. Onexrpudeckoe mose. Hampspk€HHOCTH
3JIEKTpUYECKOro nouisd. [IpuHumI cyneprnosunuu daeKTpUIecKux noineu. JIMHuKY HanpsoKEHHOCTH 3IIEKTPUYECKOT O TTOJSL.

Pabora cun anekrpocrarnueckoro mnons. [lorennuman. Pa3Hocte mnorteHnuanoB. [IpOBOMHMKHM W JUANEKTPUKH B
JIEKTPOCTATHUECKOM ToJIe. JuaneKkTpuueckast IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHmeHcaTop. DIeKTpoEMKOCTh INTOCKOT0 KOHACHCATOPA. DHEPTrHs 3apsHKEHHOT0 KOHICHCATOpA.

TexHudeckue ycTpoiicTBa M MPAKTHYECKOE IMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETpP, 3JIEKTpOCTaTHYECKas 3alluTa,
3a3eMJICHHE JIEKTPOIPHOOPOB, KOHACHCATOP, KOITMPOBAJIbHBIN ammapaT, CTPYWHBIN IPUHTE.

Lemoncmpayuu

VY eTpoiCTBO M IPUHLIMIL ACHCTBUS 3JIEKTPOMETPA.

B3aumozneiicTBue Ha3EKTPU30BaHHbBIX TEII.

DJeKTpUYecKoe MojIe 3apsKECHHBIX TeIl.

ITpoBOIHUKH B 3NIEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaTUdecKast 3aIuTa.

JIM3JIEeKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOIAAM IUTACTHH, pPACCTOSHUS MEXAy HUMH U
JUJIEKTPUUIECKOM ITPOHUIIAEMOCTH.

OHeprust 3apsHKEHHOT0 KOH/IGHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

M3mepenue 351eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannstit anexkmpuyeckuit mox. Toku ¢ paznuunsix cpedax

DNEeKTPUYECKUH TOK. Y CIIOBHSI CYIIECTBOBAHMS AIEKTPHIECKOro Toka. Mcrounnku Toka. Crna Toka. [1oCTOsTHHBIH TOK.

Hanpsoxenue. 3akon Oma i ydacTka meru.

DJIeKTpUYEcKoe CONPOTHBICHME. Y IETHHOE CONPOTHBIEHHE BemiecTBa. [locnenoBaTenbHOe, MapaniedbHOE, CMEIIAHHOE
COEIMHEHUE MPOBOIHUKOB.

Pabora snexrpraeckoro Toka. 3akoH [xoymsi—JleHia. MOITHOCTD AIIEKTPUIECKOTO TOKA.

DNeKTPOABIKYINAS CHJIa W BHYTPEHHEE CONPOTHBICHWE WCTOYHHKAa TOKa. 3akoH Owma Ui TONHON (3aMKHYTOM)
3JeKTprudecKoi enu. Koporkoe 3aMbIKaHME.

OJEeKTpOHHAs MPOBOAMMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH CONPOTHBICHHS METaJUIOB OT TEMIIEPaTypBHI.
CBepXmpoBOANMOCTb.

OJeKkTpudecKuii TOK B BakyyMme. CBOICTBa 3JIEKTPOHHBIX IIyYKOB.

[MomynpoBoguukn. CoOCTBEHHass W IpHUMECHas NPOBOJMMOCTh MONYNPOBOAHHWKOB. CBoWCTBa p-N-TIepexofa.
[MomynpoBogHUKOBBIE IPHOOPHI.

DJEeKTpUYECKH TOK B paCTBOPAX M pacIulaBax 3JIEKTPOJIUTOB. DIEKTPOIUTHYECKAs TUCCONUANUS. DISKTPOIIH3.

OJeKkTpudecKuii TOK B razax. CaMOCTOSITENBHBIN U HECAaMOCTOATENbHBIN pa3psia. Monaus. [Tnasma.

TexHudyeckue yCTpoOiicTBA M IPAaKTHUECKOE TPUMEHEHHE: aMIlepMeTp, BOJIBTMETp, pEOoCTaT, MCTOYHUKH TOKa,
JJIEKTPOHArpEBATEIbHBIE TIPHOOPBI, JIEKTPOOCBETUTEIbHBIE NPHUOOPHI, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH MO,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPBHI, MTOTYIPOBOJHUKOBBII IO, TaJIbBAaHUKA.



Jemoncmpayuu

W3mepenne cHITbl TOKa U HANPSDKEHMS.

3aBHCHMOCTH COIPOTUBIICHHS LIMIMHIPHYECKUX POBOIHUKOB OT JUTHHBI, TUIOMIAAN TIOTIEPEYHOTO CEUCHUS U MaTepHala.

CMeraHHOe COeIMHEHNE TTPOBOIHUKOB.

[Ipssimoe n3mMepeHue >eKTpOABIKYIIEH critbl. KopoTkoe 3aMbIKaHne TalbBaHHYECKOTO AJIEMEHTA M OllCHKa BHYTPEHHET O
COTPOTHUBIICHHSI.

3aBUCHMOCTH COIPOTUBIICHHSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB 3JIEKTPOTUTOB.

HckpoBoii pa3psan 1 MpoBOAMMOCTh BO3/1yXa.

OnIHOCTOPOHHSISI TPOBOAMMOCTH JNOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydyenue cMenIaHHOTO COEANHEHNUS PE3UCTOPOB.

W3mepenne 351eKTpoABIKYIIEH CHITBI HICTOYHHKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSL.

HaGmonenue snekrponusa.

Me:knpeaMeTHbIe CBSI3H

Uzydenue kypca ¢u3uku 6a30Boro ypoHs B 10 Kilacce OCYIIECTBISIETCS C YYETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX
CBsI3€l ¢ KypcaMy MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaui U TEXHOJIOTHH.

Mesicnpeomemmvle nonsimusi, CBI3aHHBIE C U3yYEHHEM METOJIOB HAyYHOI'O [TO3HAHMS: SIBJICHHE, HAYYHBII (aKT, rHIoTe3a,
(usmueckas BeJIMYMHA, 3aKOH, TEOpUsl, HAOJIIOJICHUE, SIKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxka: pelieHHe CUCTeMbl YpaBHEHWH, NHHelHas (yHKims, napabona, rumepOona, ux TrpadUMKH M CBOWCTBA,
TPUrOHOMETpUYECKHe (DYHKIUH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXK/IECTBO, BEKTOPHI U
UX TPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

buonozus: MexaHuueckoe IBWKEHHE B JKUBOM Tpupoje, muddysus, ocMoc, TEIUIOOOMEH >KUBBIX OPraHU3MOB (BUIIBI
TeIIonepeauy, TEIIOBOE PABHOBECHE), AIEKTPHUECKUE SIBJICHUS B )KUBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOSHHE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSIpHAs Macca, TEIUIOBbIE
CBOMCTBA TBEPIBIX TeEJI, )KUIKOCTEN U T'a30B, NEKTPUUECKUE CBOMCTBA METAJIOB, 3JIEKTPOJIMTUYECKAS IUCCOLMALINS, TAJIbBAHUKA.

Teoepagpusi: BIaKHOCTh BO3lyXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonozusa: TpeoOpa3oBaHUE IBWXKEHUH C HCHOJIB30BAHMEM MEXAaHU3MOB, YUET TPEHUS B TEXHMKE, IOJUINITHUKH,
HCTIONIb30BAaHUE 3aKOHA COXPAHEHHsI MMITylbca B TEXHHMKE (pakera, BOAOMET M JPYTUE), NBUraTellb BHYTPEHHETO CrOpaHus,
napoBas TypOuHA, OBITOBOM XOJIOJMIBHHMK, KOHAMLIHOHEP, TEXHOIOI'MU IOMYYEHHS COBPEMECHHBIX MAaTEpHAaloB, B TOM YHCIE
HAHOMATEPHAJIOB, W HAHOTEXHOJOTHH, JJICKTPOCTATHYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB, KCEPOKC, CTPYIHBIN
HPUHTEP, 3JIEKTPOHArpeBaTeNbHbIEe IPUOOPHI, JIEKTPOOCBETUTEIBHbIE IPUOOPHI, TaIbBaHUKA.

11 KJIACC
Paznena 4. DiekTponMHaMuKa

Tema 3. Maznumnoe none. IneKmpoMazHumMHan UHOYKYUA

ITocTosiHHBIE MarHuThbl. B3auMoIECTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe mnosne. BexkTop MarHUTHOM HHIYKLUH.
[IpuHIMI CynepHno3uLMU MarHUTHBIX mojel. Jlmamm MarHuTHOW WHAYKIWH. KapTuHa TUHMNA MarHUTHOM HHIYKIHMU IOJS
TTOCTOSTHHBIX MAarHUTOB.

MarHuTHOE T0JIe IPOBOHMKA ¢ TOKOM. KapTHHa TWHUHA WHAYKIIMA MAarHUTHOTO TIOJIS [UTHHHOTO MPSIMOTO TMPOBONHUKA U
3aMKHYTOT'O KOJBIIEBOTO MIPOBOJHUKA, KATYIIKH ¢ TokoM. OmbIT Opcrena. B3anmozaeiicTBre MpOBOIHUKOB C TOKOM.

Cmra Amniepa, e€ MOAYNb M HAaIIPpaBIICHHE.

Cua Jlopenma, e€ Moqyith u HallpaBieHue. J[BIKEHUE 3apsHKCHHOW YacTHIBI B OMHOPOAHOM MarHUTHOM moje. Pabora
cunbl JIopeHna.

SIBneHue SNMEKTPOMArHUTHONW WHAYKIHH. [[OTOK BeKTOpa MarHWTHON WHIYKIMH. DIEKTPOABIKYINAS CHIA WHIYKIIHH.
3akoH >NeKTpoMarauTHON MHAyKnuu Dapames.

BuxpeBoe snexTpudeckoe moie. DIEKTPONBIKYIIAs CHIa WHIYKIMKA B MPOBOIHHKE, IBIDKYIIEMCS IMOCTYIATENBFHO B
OIHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHAyKTHBHOCTD. SIBIIEHHE CAMOMHIYKINU. DIEKTPOABIDKYIIAS CHIa CAMOUHTYKIIHAH.

DHeprust MAarHUTHOTO TIOJISL KATYIITKH C TOKOM.

DNEeKTPOMAarHUTHOE TIOJTE.

TexHuueckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: MOCTOSHHBIE MAarHUThI, AJEKTPOMArHUTHI, 3JEKTPOJBUTATENb,
YCKOPHTENH JIEMEHTAPHBIX YaCTUL], HHIYKIIMOHHAS ME€Yb.

Lemoncmpayuu

OmnpIT DpcTena.

OTKIIOHEHHUE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM TIOJIEM.

JIMHUY UHIYKUUY MAarHUTHOTO T1OJIS.

BszaumoneiicTBue 1ByX NPOBOAHUKOB C TOKOM.



Cuna Amnepa.

HeiictBue cuibl JIopeHIla Ha HOHBI SJIEKTPOJINTA.

SIBIIeHNE AIEKTPOMArHUTHON MHIYKIHH.

IIpasuio Jlenna.

3aBHCHMOCTb AJIEKTPOJBIDKYIIEH CHIIBI HHAYKIMN OT CKOPOCTH NU3MEHEHHUSI MArHUTHOTO TTIOTOKA.

SIBrieHrEe CaMOMHIYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

W3yueHrie MarHUTHOT'O MOJI KaTyHIKH ¢ TOKOM.

HccnenoBanue aelicTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue ABIEHUA 3JIEKTPOMATHUTHON MHYKIIHH.

Paznen 5. KoneGanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMaAZHUMHbIE KOEOAHUA

KonebarensHast cucrema. CBoOonmHble MexaHmdeckue KkoneOanus. [apmoHndeckue koiebanus. Ilepmox, wdacrora,
amuutyna u (asza kosjecOanuid. [IpyKWHHBIA MasTHUK. MaTeMaTH4YeCKUl MasTHUK. YPaBHEHHE TapMOHUYECKUX KOJICOaHUI.
[peBparnieHne SHEPTUU MTPYU TAPMOHUUYECKHUX KOJIEOaHUSIX.

KonebarenbHblit KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJleOaHHs B MIIeabHOM KO0Je0aTelbHOM KOHTYpe. AHalIorus
MEXIY MEXaHWYECKMMHU U DJIEKTPOMAarHUTHBIMU KojeOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUH B UIEabHOM
KoJie0aTenbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromMx KojeOaHWsX. BBIHYKJEHHblE MexXaHWYeckne KoneOaHus. Pe3oHaHc. BbIHyXIeHHbBIE
3JIEKTPOMATrHUTHBIC KOJICOaHNS.

ITepemennsblit Tok. CHHYCOHTAIBHBIA MEPEMEHHBIM TOK. MOITHOCTh EPEMEHHOI0 TOKAa. AMIUIUTYAHOE U JIeHCTBYOIIee
3HAYCHUEC CUJIbI TOKA U HAIIPSKCHUA.

Tpanchopmarop. IlpousBoxncTBo, mepenauya M TMOTPEONEHHE AIIEKTPUUECKOH JHEPrHU. ODKOJOTHYECKHE DPHCKH TPHU
MPOU3BOACTBE AEKTPOo3HEeprun. KynbTypa HCIONb30BaHUS 3IEKTPOIHEPTUHU B TIOBCETHEBHOM KU3HU.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPUUECKUI 3BOHOK, TeHepaTop MepeMEHHOro TOKa, JIMHUU
3JIeKTponepeay.

Lemoncmpayuu

HccnenoBanue napameTpoB KolieOaTeabHOM CUCTEMBI (MPYKUHHBINA I MaTEMaTHYECKUI MasTHHK).

HaGumrofenue 3aTyxaromumx KoineOaHuid.

HccnenoBanue cBOWCTB BBIHYXK/ICHHBIX KOJIEOaHHH.

HaGmronenue pesonanca.

CB0OOIHBIE 3JIEKTPOMATHUTHBIC KOJIEOAHUSI.

OcumsutorpaMmsl (3aBUCHMOCTH CHJIBI TOKA M HANIPSDKEHUS] OT BPEMEHH) [UIS 3JIEKTPOMArHUTHBIX KoleOaHui.

Pe3onaHc npy Iocen0BaTeIbHOM COEAMHEHNH PE3UCTOPA, KATYIIKY HHAYKTHBHOCTH U KOHJIEHCATOpa.

Mopenb TUHUN 3JEKTPONEpeaayH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HccnenoBanne 3aBUCUMOCTH IIEPHOAA MaJbIX KOJ€OaHUM Ipy3a Ha HUTH OT JUIMHBI HUTH M Macchl Ipy3a.

HccnenoBanue nepeMEHHOT0 TOKa B IIEMH U3 TIOCIE0BAaTENbHO COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAazZHUMHbIE GOJIHbI

MexaHu4ecKre BOJIHBI, YCIOBUs pactpoctpanHenust. [lepron. CkopocTs paciipocTpaHeHus U JuinHa BonHbL. Ilonepeynsie u
NPOAOJIbHBIE BOJHEL MHTephepeHus n udpakiys MeXaHHISCKUX BOJH.

3Byk. CKOpocTh 3ByKa. [ poMKOCTB 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNeKTpPOMAarHUTHEIE BOJHBL. Y CIIOBHS M3JTy4EHUS 3JEKTPOMAarHUTHBIX BONH. B3anmHas opueHrtamms BektopoB E, B, V B
3JIEKTPOMAarHuTHOM BonHE. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJNH: OTPAKCHHE, INPEIOMIICHWE, MONApH3aLus, Au(paxius,
uaTepdepeHIma. CKOpOCTh AEKTPOMATrHUTHBIX BOJH.

[Ikana 37eKTPOMarHUTHBIX BOJH. [IpiMeHeHne 3IeKTPOMarHUTHBIX BOJH B TEXHHUKE U OBITY.

[TprHOMTBI paguocBs3u U TeneBuAeHNS. Paanonokamms.

DJEeKTPOMArHUTHOE 3arpA3HEHNE OKPYKAIOLIEH CpeIbl.

TexHU4eckue ycTpoicTBa M MPaKTUYECKOE NMPUMEHEHHE: My3bIKJIbHBIE HHCTPYMEHTHI, YIbTPa3ByKOBas AMArHOCTHKA B
TEXHUKE U MEIUIUHE, pajap, pPaIuonpuéMHNK, TEJICBH30D, aHTeHHa, TenedoH, CBY-neus.

Lemoncmpayuu

OO0pazoBaHne n pacrpocTpaHEHHE MONEPEYHbBIX M MPOJOIBHBIX BOJH.

KoneoGmomieecst Teno Kak HCTOYHHUK 3BYKa.

HaOGmonenue oTpaxeHus U MPETOMIICHNS MEXaHUUECKUX BOJTH.

HabGmonenue uarepdepeHnny n tudpaknnyd MEXaHHIECKUX BOJH.

3BYKOBOW pe30HAHC.

HaOumonenue cBsi3u IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIONH M 9aCTOTOH KoneOaHMHA.

HccnenoBanne  CBOMCTB — AJIGKTPOMAarHWTHBIX — BOJH:  OTPaKeHWE, TPEJIOMIICHWE, Toispu3anusi, AU(QpPaKIus,
uHTepd epeHIys.



Tema 3. Onmuxka

I'eomerpuueckast ontuka. [IpsMonmuHeliHoe paclpocTpaHeHHEe cBeTa B ofHOpoaHoW cpene. Jlyd cBera. ToueuHslit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHUsI cBeTa. [locTpoeHne n300paskeHui B TUIOCKOM 3epKaJle.

[Ipenomienne cBera. 3akoHBI NPEJOMIICHHS CBeTa. AOCOMIOTHBIN ITOKa3aTenb mpenomieHus. [lomHoe BHyTpeHHee
orpaxenue. [IpenenbHbINA yroyl HOJTHOr0 BHYTPEHHETO OTPasKEHHSI.

Hucnepcus cBera. ClokHBIH cocTaB Oenoro cera. L[er.

Cobuparonue n paccenBaronive JUH3bL. ToHKas JmH3a. POKyCcHOE paccTosHHE M ONTHYECKas CHJIa TOHKOW JIMH3BI.
[MocTpoenne n300paXkeHUH B COOMPAIOIINX M PacCenBalOIINX JTMH3aX. DopMyna TOHKOW JIMH3BI. Y BEJIMUEHHUE, JaBAeMOE JINH30M.

[penensl NPUMEHUMOCTH T€OMETPUIECKON ONTHKH.

BonHoBas ontuka. MHTEpdepentms cBera. KorepeHTHbIE HCTOYHHUKU. Y CIIOBUS HAOMIOAEHHSI MAaKCUMYMOB 1 MUHUMYMOB
B MHTep(EPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxkuust cera. [ludpaxkumonnass pemérka. YciaoBHe HAOJIONEHUS TJAaBHBIX MAaKCUMYMOB IIpU  IaJICHUU
MOHOXPOMaTHYECKOI'0 CBETa Ha JU(PAKIMOHHYIO PEHIETKY.

[Nonspuzanus ceera.

TexHU4YecKHue YCTPOWCTBA U IPAaKTUUECKOE IPUMEHEHHEe: O4YKH, Jiyna, (oroamnmapaT, NPOEKIMOHHBIA ammnapar,
MHKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AN(PPAKIHOHHAS PENIETKA, OJISIPOU/L.

Jlemoncmpayuu

[IpssmonuHeliHOe paciipocTpaHeHue, OTpaXkeHHe U MpesioMiIeHre cBeta. OnTriyeckue mpruoopsl.

IlonHOE BHyTpeHHEe oTpakeHue. Moenb cBeToBoa.

HccnenoBanue CBOWCTB N300pakeHUH B JIMH3aX.

Moenu MUKpOCKOIIa, TEelIecKora.

HaOnronenue uHTepepeHIIN CBETA.

HaoOnronenue qudpakiuu ceta.

HaOnronenue aucrepcuu ceBera.

Ionyuenue crekTpa ¢ IOMOLIBIO MPU3MBI.

[Nonyuenue criekTpa ¢ IOMOMLIBIO TU(HPAKIUOHHOM PEHIETKY.

Habnronenue nonspusaiyy cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

W3mepenne mokasaresns NpeIoMIICHUsI CTEKIA.

HccnenoBanue cBOWCTB M300paKeHHU B JIMH3AX.

HabGmtonenue aucnepcuu ceerta.

Paznen 6. OcHOBBI clIelIMATbHOI TEOPHH OTHOCHTEJILHOCTH

I'paHniel  OPpUMEHMMOCTH — KJIACCMYECKOM  MexXaHuku. [locTynmaTel  CHEUAIBHOM  TEOpUM  OTHOCHUTEIbHOCTH:
HMHBAPHAHTHOCTH MOJYJISl CKOPOCTH CBETa B BaKyyMe€, IIPHHIUI OTHOCUTEIBHOCTH DHHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPALIEHHUE JAJHHBI.

OHEprust ¥ UMITYJIbC PENSTUBUCTCKON YaCTHUIIBI.

CB#3b MacChl ¢ 3HEPTrUeH U UMITYIILCOM PEIISITUBUCTCKON YacTUIIBL. DHEPIHUsl TOKOSL.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmot K6aAHM OG0 ONMUKU

®otonsl. Dopmyna [Inanka cBs3u d3HEprUn POTOHA C €r0 YaCTOTOH. DHEPTHUS U UMITYIILC POTOHA.

OrtkpoiTre 1 uccnenoBanue Gorodpdexra. Onbitet A. I'. Croneroa. 3akonsl Gpotodddekra. YpaBHeHue DUHIITEHHA TS
¢dororddexra. «Kpachas rpanuna» Gporodrddexra.

Hasnenne ceeta. OnbiTe I1. H. JIebenena.

XUMHUYECKOE JIENCTBUE CBETA.

TexHU9IecKkne ycTpOHCTBA U MPAKTHUECKOE MPUMEHEHNE: (POTOTEMEHT, (POTOAATINK, COTHEUHAsI OaTapes, CBETOIHO.

Lemoncmpayuu

®oTor(PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.

HccnenoBanne 3aKOHOB BHEMTHETO (POTOIPPEKTa.

Cseroano.

Comuegnas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pezepdopna mo paccesnuto o -uactuil. [InanerapHast mozmens atoma. [loctynarter bopa.
Wznyaenne u moryonieHue (GOTOHOB IPH TEPEXoJie aToMa C OAHOIO YPOBHS SHEpPTMU Ha Apyrod. Bumer crektpoB. Crektp
YPOBHEH SHEPIHUH aTOMa BOJOPOAA.

BonHosble cBoiicTBa yactull. Bomns! ae bpoitnsa. KopnyckynsspHO-BOIHOBOH AyanusM.

CrioHTaHHOE U BBIHYKACHHOE M3JTydCHHE.

TexHu4yeckue yCTpoiCTBA W IPAKTHYECKOE INPHUMEHEHHE: CHEKTPaJIbHBIH aHalM3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMITBIOTED.



Jemoncmpayuu

Mogens ombita Pesepdopna.

Ompenernenue JUTMHBI BOJHEI Ja3epa.

HaGmonenue nmuHevaThIX CIIEKTPOB W3IYUCHHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HaGmonenue nuHeivaToro crekTpa.

Tema 3. Amomnoe aopo

DKCHEpUMEHTHI, JO0Ka3bIBAIOIIUE CIOXKHOCTh CTpoeHus snpa. OTKpwITHE paaroakTuBHOCTH. OmbIThl Pesepdoppa mo
OIpEeIeTIeHUIO COCTaBa PaJMOaKTHBHOTO n3inydeHus. CBoicTBa anbda-, Oera-, raMma-u3irydeHus. BiausHue paiuoakTHBHOCTH Ha
JKMBBIE OPTaHU3MBI.

OTKphITHE TIPOTOHA M HeWTpoHa. HykioHHast Mojens sapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4uCio sapa.
W3otonsr.

Anba-pacriaa. DNeKTpOHHBIN M TO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3irydeHre. 3aKoH paJiMOaKTHBHOIO pacia/ia.

OHeprust CBsI3U HYKJIOHOB B siyipe. SnepHble cuibl. Jledekt Macchl siapa.

Snepubie peakuuu. /leneHue u cuHTe3 szep.

SnepHsiii peakrop. TepmosinepHblii cuHTe3. [IpobIeMbl U MEPCHEKTUBHI SAEPHON DHEPTETHUKH. JKOJIOTMYECKUE aCTIEKThI
SIIEPHOM SHEPTETUKH.

OremeHTapHble YacTHIBI. OTKPBITHE O3UTPOHA.

MCTOJIBI Ha6J’IIO)]CHI/IH U pErucTpanuu 3JIEMECHTApHbIX YaCTHII.

dyHaaMeHTanbHbIe B3auMoJIeHCTBUS. EAMHCTBO (DM3MYecKOi KapTHHBI MUpa.

TexHuueckue ycTpOWCTBA U IPAKTUYECKOE NPHUMEHEHHUE: J03UMETp, Kamepa BuibcoHa, sSOEpHBIM peakTop, aTOMHas
6omba.

Jlemoncmpayuu

CuéTyrK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomsi

HccnenoBanne TpekoB yacTHil (110 TOTOBBIM (ororpadusm).

Pa3znes 8. DneMeHTBI aCTPOHOMHH M ACTPOPHUIUKH

Oransl pa3BUTHA acTpoHOMUH. [IpuKiIaHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE aCTPOHOMMUHU.

Bup 3Bé3nnoro HeOa. Co3Besnust, ipKue 3BE3/Ibl, IUIAHETHI, HX BUAUMOE JIBIKCHUE.

ConHeyHas cucTeMa.

Conune. ConHeunas axkTuBHOCTh. Mcrounmk sHeprun ConmHna M 3BE3A. 3BE3MBI, WX OCHOBHBIE XapaKTEPUCTUKU.
JunarpaMma «CIeKTpalIbHBIA KJIACC — CBETUMOCTEY. 3BE3/IBI TIIABHOM MOCIEA0BATEIFHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTDY
JUIA 3BE3] TJIABHOW IOCTENOBAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE NPEACTABICHUS O MPOUCXOKICHHH U
spororiny CoJTHIIA ¥ 3BE31. DTallbl )KU3HHU 3BE31I.

Mneunsriii I1yte — Hama ["amaktuxa. [lonoxenne u nemxenne Connna B ['amaktuke. Tumsl ranaktuk. Paguoranaktuku u
KBazapbl. YEpHBIE NBIPHI B sIpax FajlakTHK.

Bcenennas. Pacumpenne Bceenennoif. 3akon Xa06ma. Pa3beranme ramaktuk. Teopus Bompmioro B3pbiBa. PenmkroBoe
H3ITy4eHue.

MacmrabHas ctpykTypa Beenennoit. Mertaramakruka.

Hepeménusie mpo6ieMbl aCTPOHOMHH.

Yuenuyecxue nabniooenus

HaOGmtonenust HeBOOPY)KEHHBIM TJIA30M C MCIIONB30BAaHWEM KOMITBIOTEPHBIX MPWIIOKECHUH [UIS ONpPENENCHNS ONOKCHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3/usi CEBEPHOTO MOMYIIAPHS U SPKUE 3BE3/IBL.

Habnronenus B teneckomn JIynsl, mmaner, Mueanoro [lyru.

O6o01aonIee MOBTOPEeHHE

Porme ¢u3uku M acTpOHOMHUHM B 3KOHOMHYECKOW, TEXHOJIOTHUYECKOH, COIMANFHOW M ITHYECKOH cdepax HesTeTHHOCTH
YeJIOBEeKa, pONb M MECTO (HM3MKH M AaCTPOHOMHHM B COBPEMEHHOW HAydHOW KapTHHE MHpPA, poib (PU3NYECKOH TeopuH B
(hopMHUpPOBAaHUH TIPEACTABICHAN O (PH3MUECKON KapTHHE MHUpa, MEeCTO (PU3MYIecKOil KapTHHBI MUpa B OOMIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAy4YHBIX IIPEJCTABICHUIN O IPUPOJE.

Me:xnpeaMeTHbIe CBA3H

Wzydenne kypca ¢u3ukn 6a30Boro ypoBHs B 11 Kimacce ocymiecTBisieTcs: ¢ yIETOM COAEPKATENbHBIX MEXKITPEAMETHBIX
CBSI3€H C KypcaMM MaTeMaTHKH, OMOJIOTMH, XUMHH, Teorpadui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsmus, CBI3aHHBIE C N3yYEHHEM METOIOB HAyYHOTO MTO3HAHMS: SBJICHUE, HAYYHBIN (aKT, rHIIOTe3a,
¢usmyeckas BeIMINHA, 3aKOH, TEOpHs, HAOIIO/IeHNEe, SKCIIEPUMEHT, MOAEIHPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBl YpaBHEHHH, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHI€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl U MX MPOEKLIHMU HA OCH KOOPIWHAT, CIOXKEHUE BEKTOPOB, IIPOM3BOJHBIE
9JIEMEHTAPHBIX (QYHKLUH, NPU3HAKH TO00HS TPEYTOJIbHUKOB, ONpEeIeHNE IUIOMAAN TNIOCKUX GUryp 1 00bEMa Tell.



buonoeus: »rnextpudeckue SBICHUS B JKUBOW TPHUPOAE, KOIeOAaTENbHBIC IBIKCHUS B JKUBOW MPHUPOJE, ONTHUYCCKHE
SIBJICHUS B )KUBOU MpUpoJIe, ASWCTBUE PaIMAllUU HA KUBBIE OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB U MOJCKYN, KpPHUCTAJUTMYECKAass CTPYKTypa TBEPABIX TEl, MEXaHW3MBI 00pa30OBaHUS
KPUCTAINTUYECKON PEIETKH, CIEKTPaIbHbIA aHAIH3.

Teoepagpusi; MarHUTHBIC TIONIOCA 3€MJIH, 3aJICKM MArHUTHBIX Py, (OTOCHEMKA 3EMHON IMOBEPXHOCTH, MpEACKa3aHHe
3EMIIETPSICEHU.

Texnonocus: TWHUM 3JEKTpOIEpenad, TeHepaTop NMEpPEMEHHOIo TOKa, 3JEKTPOABMraTelb, MHAYKLMOHHAs Iedb, pajap,
paauonpuéMHUK, TeJICBU30p, aHTeHHa, TenedoH, CBY-neus, MpOeKITMOHHBIN ammapar, BOJIOKOHHAS ONTHKA, COJTHEYHAsT OaTapes..

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOTPAMMBI IO ®U3BNKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUSA
OcBoenne yueOHoro mpenmera «®Pu3mka» Ha ypoBHE cpemHero oOmiero oOpasoBaHusi (0a30BBI ypOBEHB) JOKHO
00€ecTeuuTh JOCTHKEHHE CIEAYIOINX JINIHOCTHBIX, METANPEIMETHBIX U ITPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIbTATbBI
JInyHOCTHBIE pE3yNbTaThl OCBOCHUs yueOHOro mpenmera «®DH3HMKa» MOIKHBI OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTB
00ydJaromyxcsi pyKOBOACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3WIMEH JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHEHTAIWH,
MO3UTHBHBIX BHYTPEHHHUX YOEXIECHWH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IEHHOCTSM POCCHUICKOro OOIecTBa, PacIIUpeHue
JKM3HEHHOTO OIbITA M ONbITA JESITEILHOCTH B MPOLECCe Pean3alliii OCHOBHBIX HAINpPABIICHUH BOCIIUTATENLHON AESTEIHHOCTH, B
TOM YHCIIE B YACTH:
1) rpaaaHcKOro BOCIUTAHUS:
c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TO3HMIMK OOYYAroImerocsi Kak akTHBHOTO M OTBETCTBEHHOI'O HJIEHa POCCHHCKOIrO
o011ecTBa;
MPUHATHUEC TPAAUIIUMOHHBIX O6H_IC‘-ICJ'IOBC‘-ICCKI/IX TYMAaHHUCTUYCCKUX U JEMOKPATHYCCKUX HeHHOCTeﬁ;
TOTOBHOCTbh BECTH COBMECTHYIO JIESTEILHOCTh B MHTEPECaxX IpakJaHCKOro OOIEeCcTBa, y4acTBOBATh B CAMOYIIPABIICHUH B
00pa3oBaTeNbHOM OpraHu3aIiy;
YMEHHE B3aUMOACHCTBOBATH ¢ COLMAILHBIMU HHCTUTYTAaMH B COOTBETCTBUHM C UX (DYHKIMAMH M Ha3HAUCHHEM;
TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOM NESATEIBHOCTH;
2) NIaTPHOTHYECKOr0 BOCIIMTAHMS
c(hOpPMHUPOBAHHOCTH POCCUHCKON IPa)IaHCKOW MIICHTUYHOCTH, TATPUOTHU3MA;
LIEHHOCTHOE OTHOLIEHHE K TI'OCYJapCTBEHHBIM CHMBOJIAM, JOCTIDKEHUSIM DPOCCHICKMX YY€HBIX B 007acTH (PU3UKH U
TEXHUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
c(opMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO HOBEAEHMS;
CIIOCOOHOCTh OLICHUBATH CUTYALMIO M NPUHUMATh OCO3HAHHBIE PELICHHs, OPHEHTHUPYSACh Ha MOPaJbHO-HPABCTBCHHBIE
HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIBHOCTH YUEHOTO;
OCO3HaHHE JINYHOTO BKJIaIa B IOCTPOEHHUE YCTOMYMBOTO OYyAyIIEro;
4) 3CTeTHYECKOro BOCIIUTAHMS
JCTETHYECKOE OTHOLICHUE K MUPY, BKIIIOYast 3CTETUKY HayYHOT'O TBOPYECTBA, IPUCYIIETo (PH3MIECKOH HayKe;
5) Tpy1oBOro BocnuTaHusM:
HHTEpEC K Pa3IMYHBIM cdepaM NnpodecCHOHAIbHON NESTeIbHOCTH, B TOM YHCIIE CBA3AHHBIM C (DU3MKOH M TEXHHKOH,
YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP OyIyIeil mpodeccui i peaTn30BhIBATh COOCTBEHHBIEC JKU3HEHHEIE TUTAHBL,
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPA30BaHHUIO B 00IACTH (PU3UKU HA NPOTSDKEHUU BCEH KHU3HHU;
6) PK0JIOTHYeCKOro BOCHUTAHUS:
c(hOpPMUPOBAHHOCTh 3KOJIOTHYECKOH KYJIbTYPBI, OCO3HAHUE ITI00ATBHOI0 XapaKTepa SKOJIOTHUECKHX MPpo0iem;
IJIAHUPOBAHUE M OCYLIECTBJICHUE NEHCTBHII B OKpYXalOUIEH Cpele HAa OCHOBE 3HAHUS LIENEW YCTOMYMBOIO pa3BUTHS
YeJIOBEYECTBA,;
pacuMpeHre OnbITa AEITEIbHOCTH SKOJIOTNIECKON HAPaBIEHHOCTH Ha OCHOBE MMEIOINX CSl 3HAHUN 10 (pr3mKe;
7) HEeHHOCTH HAYYHOIrO MO3HAHUS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHNS], COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UIECKON HAYKH;
OCO3HAaHHE LIEHHOCTH HAaYYHOH AESTEITbHOCTH, TOTOBHOCTh B MpOIECCe M3y4YEHHS (PU3UKU OCYLIECTBISATH MPOSKTHYIO U
HCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIEHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATbBI
IMo3naBaTe/bHBIE YHHBEPCAJIbHBIE Y4eOHbIEe JeficTBHS
Ba3zoBble Joruyeckne aeiicTeus:
CaMOCTOATENLHO (hOPMYIINPOBATH U aKTYaJIM3UPOBATh MPOOIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;
OTIPEIETIATH LENN ACSTEIbHOCTH, 33/1aBaTh NapaMeTPhl U KPUTEPHUH UX JOCTHIKEHHS;
BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3NYECKHX SBIICHUSX;
pa3pabaThIBaTh IJIAH PEIICHNUS MTPOOIEMBI C YIETOM aHAIN3a MMEIOIIUXCSI MATEPHAIBHBIX M HEeMaTepHaIbHBIX PECYPCOB;



BHOCHUTh KOPPEKTUBHI B JIEATEIBHOCTH, OICHMBATH COOTBETCTBUC PE3YIBTATOB IIETSM, OICHUBATH PUCKH ITOCICACTBUI
JIEATEIIBHOCTH;

KOOPAWHUPOBATH U BBHIIOIHATEH pa0OTY B YCIOBHUSIX PEaIbHOTO, BUPTYAIFHOTO H KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTHBHOE MEINUICHUE TIPH PEIICHUH KU3HEHHBIX TPOOIIEeM.

ba3zoBbie ucciienoBaTebcKue AeicCTBUSA .

BIIAJICTh HAYIHON TEPMHUHOJIOTHEH, KITFOUECBBIMA MOHATHAMHA U METOAaMH (PU3MICCKON HAYKH;

BIIAJICTh HABBIKAMH YUCOHO-HCCIICIOBATEIILCKOM M TMPOCKTHON JEATENBHOCTH B 00NacTH (DU3UKH, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITCIFHOMY ITOMCKY METOMIOB peEIlleHHs 3ama4 (PU3MIECKOTO CONEpKAaHMs, NMPUMEHEHHUIO Pa3JIMIHBIX
METOJIOB TIO3HAHHS,

BJIAJICTh BHJAMH JCATCIHLHOCTH TI0 IMOJYYECHUIO HOBOTO 3HAHUS, €r0 MHTECPIPETAINH, TPeoOpPa30BaHUI0 H IPUMCHEHHIO B
PA3TUYHBIX YIEOHBIX CUTYAITUSIX, B TOM YHCIIC P CO3/IaHUM YUCOHBIX MPOCKTOB B 001aCTH (DH3HUKH;

BBISBJIATH TPUYUHHO-CIICICTBCHHBIC CBS3W M aKTyaJM3MPOBATh 3a7ady, BBIIBUTATh TUIOTE3y €€ PEHICHUS, HAXOIUTh
apTyMEHTHI JUTS JJOKA3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh apaMeTPhl U KPUTCPHUU PEIICHUS;

AQHAJIM3UPOBATh IOJYYCHHBIC B XOJC PCIICHHS 3aJa4d Pe3yJbTaThl, KPUTHYSCKH OICHUBATh HUX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MCHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33]]aUl B 00Pa30BaTEILHON JACATEILHOCTH, B TOM YHCIIC TIPU U3YYCHUU (PHU3UKH;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHSIM, OLICHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TIEPCHOCUTD 3HAHUSI 10 (PU3KKE B MPAKTUUCCKYIO 00J1aCTh )KU3HEACATSIILHOCTH;

YMETh UHTEIPUPOBATH 3HAHUSI U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbBIABUT'aTh HOBBIC UJICHU, npeﬂnaraTb OpI/IFI/IHaJ'lI)HI)Ie noaxoabl U peL[IeHI/IH;

CTaBUTH HpO6HCMBI " 3aJ1a4u, }IOHyCKaIOU_H/Ie aHbTepHaTI/IBHbIC pemeHI/m.

Pa6ora ¢ undopmanmeii:

BJIAACTh HABbIKAMU HOJ'Iy‘-IEHI/ISI I/IHd)OpMaLII/II/I (I)I/ISI/I‘{GCKOFO coaepmam/m 13 HCTOYHHUKOB paSHbIX THIIOB, CAMOCTOATCIBHO
OCYIIECTBIISITh TOUCK, aHAJIN3, CHCTEMATU3aIMIO0 U HHTEPIPETALUIO HHPOpMAIIMH Pa3IndHbIX BUIOB U (DOPM ITpeACTaBICHUS;

OILICHUBATh JOCTOBEPHOCTh HH(OPMAIINHY;

UCIIONIb30BaTh CpPEACTBA HWH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMA B PEIICHUH KOTHHUTHBHBIX,
KOMMYHHUKATUBHBIX M OpPraHM3allMOHHBIX 33Ja4 C COOJIIOZCHHEM TpPeOOBaHMI SPrOHOMHKH, TEXHHKH OE30MaCHOCTH, TMTHEHBI,
pecypcocOepeKeHust, MPaBOBbIX  ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PM3MYECKOTO COJEPKAHUsS B pa3IM4HbIX (opmaTax ¢ yd4éTOM Ha3HadeHHsB MHPOPMAIMU U LIEJIeBON
ayJMTOPUH, BIOHPAast ONTUMAILHYIO (POpMY MpeCTaBICHNsI U BU3yaJIU3aIHH.

KoMMyHHKAaTHBHBIC YHHBepCcATbHbIC YueOHbIe NeiiCTBHS:
OCYIECTBIIATH OOLIEHNE Ha YPOKax (PU3UKK U BO BHE-ypOUHOU IeATEBHOCTH;
pacro3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTyalluil U cMsrdaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIB30BAHHEM SI3BIKOBBIX CPEIICTB;
MIOHMMATh U HCIIOIb30BaTh NPEUMYIIECTBa KOMAHAHOW 1 MHAUBUIYaIbHON paboTEhI;
BBIOMPATh TEMAaTHKy M METOIbl COBMECTHBIX NEUCTBUH C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH Ka)XJOTO 4WiIeHa
KOJUIEKTHBA;
NIPUHAMATh IIETH COBMECTHOW JESTENbHOCTH, OPTaHM3O0BHIBATE M KOOPIMHMPOBATH AEHCTBHA MO €€ NOCTHKEHUIO:
COCTaBIIATH IUIAH JCHCTBUH, pacIpeeNiaTh POIH ¢ YIETOM MHEHHH YYaCTHHUKOB, 00CYXIATh PEe3YIbTaThl COBMECTHON paboTHI;
OLIEHUBATh Ka4ECTBO CBOET0O BKJIAIa M KAXK/JIOT0 yIacTHUKA KOMaH/bl B 00N pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHUSIM;
IIpeAaraTh HOBBIE IPOEKTHI, OIIEHUBATh MIEH C TIO3UIIMN HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTHYECKOW 3HAYUMOCTH;
OCYIIECTBIIATH MO3UTHBHOE CTPATETUUECKOE MTOBEJICHNE B PA3JIMUHBIX CUTYallUsAX, IPOSBIATH TBOPUECTBO U BOOOpa)KEHHE,
OBbITh MHUIINATHBHBIM.
Pery1siTuBHBbIe YHUBepcaJIbHbIe Y4eOHbIe JelcTBUSA
Camoopranu3anus:
CaMOCTOSATENFHO OCYIIECTBIISThH [TO3HABATENbHYIO AEATEIBHOCTh B 00JIACTH (PU3UKH M ACTPOHOMHUH, BBISBIIATH MIPOOIEMBI,
CTaBUTDH U (POPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSATENIFHO COCTABJIATh IUIAH PEMICHUS pPAcU€THBIX M KAadeCTBEHHBIX 3aj/ad, IUIaH BBIMOTHEHHS ITPAKTHYECKOM
paboTHI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHUNH;
JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;
pacumpsTh paMKH y9€OHOI0 TIpeIMETa Ha OCHOBE JINYHBIX MPEANOYTCHHH;
JIeTIaTh OCO3HAHHBIN BBIOOD, apIryMEHTHPOBATH €r0, OpaTh Ha ce0sI OTBETCTBEHHOCTH 33 PEIICHNE;
OLIEHUBATH MPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (POPMHPOBAHMIO U TIPOSIBIICHHUIO OHPYOUIMM B 001acTM (PU3MKH, TOCTOSHHO TIOBBIIATH CBOU
00pa3oBaTENbHBIA U KYIbTYPHBII YPOBEHD.
CaMOKOHTPOJI1b, SMOLOHAJILHBII HHTELIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHBBI B AEATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIBTATOB LEIAM;



BJIaJIETh HABBIKAMU TO3HABATEIHHON Pe(IIEKCHN KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUI W MBICIUTENBHBIX MPOIECCOB,
UX pe3yNbTaTOB U OCHOBAHUIA;

WCIIONIB30BAaTh MPUEMBI Pe)IIEKCHH /TSl OLIEHKH CHTYaIllH, BIOOpa BEPHOTO pEICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHHUMATh PEIICHUS M0 UX CHHKEHHUIO;

MIPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX TPH aHAIIN3€ PE3YJIbTATOB ACSTEINbHOCTH;

MIPUHAMATH ce0sl, TOHUMAasi CBOU HEJTOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apIYMEHTHI APYIUX NPHU aHAIU3€ PE3yIbTaTOB JAESTEIbHOCTH;

MIPU3HABATh CBOE MPABO M IPABO JPYIHX Ha OIIHOKH.

B mpouecce mocTmxeHUs] TMYHOCTHBIX PE3YJIbTaTOB OCBOEHHS NPOrpaMMBbl 1Mo (M3HMKE JJIsl YPOBHS CPEIHEro oOIero
00pa3zoBaHust y 00YYaIOMINXCS COBEPLICHCTBYETCS SMOIMOHAIBHBIA HHTEIJIEKT, TIPE/IIOJIaraloIii ChOpMHUPOBAHHOCTS!

CaMOCO3HaHHs, BKJIIOYAIONIEr0 CIIOCOOHOCTh TIOHUMATh CBOE SMOLMOHAIBLHOE COCTOSIHUE, BUJIETh HAIIPABICHUS Pa3BUTHS
COOCTBEHHOI 3MOLMOHATILHON cepbl, OBITH YBEPEHHBIM B cele;

CaMOpPETYIMPOBAaHUS, BKIIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE,
CHOCOOHOCTH aAaNTHPOBATHCS K AMOIMOHAILHBIM U3MEHEHHSIM U MPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMM, BKJIIOYAIONMIEH CTpeMJICHHE K JOCTHKEHHIO LIeNM M YCHeXy, ONTUMHU3M, HHUIHUATHUBHOCTb,
YMEHHE JIeHCTBOBATh NCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMITaTHH, BKIIOYAIOIIEH ClIOCOOHOCTh TOHMMATh SMOIMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 IPH OCYIIECTBICHUH
OOIICHUS, CITOCOOHOCTh K COYYBCTBHIO U COTICPSIKUBAHHIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOMIMX CHOCOOHOCTh BBICTPAaMBATh OTHOLIEHUS C JPYTUMH JIFOIBMH, 3a00THTHCS,
NPOSIBIIATH HHTEPEC U Pa3peniaTb KOH(IUKTHL

IMPEJMETHBIE PE3YJIbTATbI

K xoHmy oOyuenust B 10 Kiiacce mpesMeTHbIE Pe3yJabTaThl HAa 6a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh C(OPMUPOBAHHOCTH Y
00yJaroUIMXCcsl YMEHHUI:

JIEMOHCTPHPOBATh Ha NpHMepax polib U MecTo (pu3MKku B (OpPMHPOBAHMM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOI MM, B IPAKTUYECKON NEATEIBHOCTH JIOLEMH;

YUUTHIBATh I'PAHULBI NPUMEHEHHS H3YYCHHBIX (U3NUECKHX MOJeJeil: MaTepuanbHas TOYKa, MHEpLHalbHas CHCTEMa
orcuéra, abCONMIOTHO TBEPJOE TEJNO, HJICaJbHBIH TIa3, MOJEIM CTPOCHHS Ta30B, JKUIKOCTEH W TBEPABIX TeJN, TOYCYHBIH
JNIEKTPUYECKUH 3aps IPH peleHnn GU3nUecKux 3a1ay;

pacno3HaBaTh (U3MYECKUE SIBIEHUS (IPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-
KWHETUYECKON TEOpHU CTPOEHUS BEIIECTBA U JIEKTPOJUHAMMKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBU)KEHHUE,
CcBOOO/IHOE TajieHHe Tel, JABWKEHHE 0 OKPYKHOCTH, WHEpLHs, B3auMojueicTBue Teln, nuddys3us, OpOyHOBCKOE IBHKEHHE,
CTPOCHHE JKUAKOCTEH M TBEPABIX TeN, M3MEHEHHEe O0BEMa Tel NpH HarpeBaHUM (OXJAXKICHHH), TEIUIOBOE paBHOBECHE,
UCTIapeHHue, KOHJAEHCAIMs, IUIaBIEHUE, KPUCTAIIM3aLUs, KUTIEHHE, BIaXXHOCTh BO3/yXa, MOBBIIIEHHE IABJICHUS ra3za IpPH €ro
HarpeBaHUM B 3aKPbITOM COCYyZE, CBA3b MEXKIy [apaMeTpaMH COCTOSHHs Ta3a B H30IpoleccaX, 3JIEKTpU3auus Ted,
B3aUMOJIEICTBUE 3aps/I0B;

OIMCBHIBAaTh MEXaHUYECKOE IBIKECHHE, UCTIONB3Yd (QM3HUECKHe BEIMYMHBL: KOOpPAHMHATA, IyTh, IepEeMEeIleHHe, CKOPOCTb,
YCKOpEHHe, Macca Tejla, CWila, UMITYIbC Tejla, KHHEeTHYecKas HSHeprus, IMOTCHLIMaJbHas JSHeprus, MexaHudeckas padora,
MeXaHHYeCKask MOIIHOCTh; TP ONHMCAHUH IIPABHIBHO TPAKTOBATh (DPM3MYECKUI CMBICI MCIOIb3YEMbIX BEIMYHMH, UX 0003HAYCHUS
U €UHUIIBI, HAXOOUTH (POPMYIIBI, CBA3BIBAIONINE JaHHYIO (PU3NYECKYIO BETHUYNHY C IPYTUMH BeIHINHAMME;

OITMCHIBATH U3yUEHHbIE TETJIOBBIE CBOIMCTBA TEN M TEIUIOBBIC SIBJIICHUS, HCIONb3YsI (pU3NUecKie BEIMUMHbI: JaBICHHE Ta3a,
TeMIIepaTypa, CpenHsIs KHHETHYECKas HEPrHs XaoTHYECKOro JIBI)KEHHS MOJEKYJ, CPeIHEKBaJIpaTHYHAs CKOPOCTb MOJEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEprusi, pabora rasza, Ko3(pQUIMEHT IMOJIE3HOro NEWCTBHS TEIIOBOIO ABHIATENs; IPH
OIMCAaHUM TPABHIBHO TPAKTOBATH (PU3NYECKMH CMBICH HCIONBb3YEMBIX BEIWYMH, WX OOO3HAYEHWS M CIUHMIBI, HAXOIUTh
(OpMyITB, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTUMHU BEITHYMHAM;

OIMCHIBATh H3YUYCHHBIE OJIIEKTPHUECKHUE CBOICTBA BEIIECTBA W JNEKTPUUECKUE SBJICHHS (IPOLECCHI), HCHONB3YS
(u3MUECKre BETMIMHBI: JIEKTPHUECKHUIN 3aps, JEKTPHIECKOE M0JIe, HANPsDKEHHOCTD OIS, MOTEHINAN, Pa3HOCTh MOTEHIINAIOB;
MIPY OIMCAHUX MPABWIBHO TPAKTOBAaTh (PU3MYECKHMI CMBICT HCIIOIB3YEMBIX BEIMYHMH, MX 0003HAYCHHUS W CIWHUIBI, yKa3bIBATh
(opMyIIBI, CBA3BIBAIOIINE JAHHYIO (PH3WYECKYIO BEIMUMHY C APYTUMH BETUUYNHAMUY;

aHAJIM3UPOBaTh (PM3MUECKUE IMPOIECCHl M SBICHUS, WCIONB3Yys (H3MUYECKNE 3aKOHBI M MPHHIMIIBI 3aKOH BCEMHPHOTO
tarorenus, I, II u III 3axonsl HploTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOM SHEPruH, 3aKOH COXPAHEHUS UMITYJbCa, MPUHIUI
CYNEPIO3ULMK CUJI, IPUHIXIN PAaBHONPABHS MHEPIHUAIBHBIX CHUCTEM OTCUETA, MONEKYISIPHO-KHHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CpeJHEH KHHETWYECKOW SHEpPTHWH TEIUIOBOrO JBIDKEHHS MOJIEKYdT € aOCONIOTHOH
TEMIEPATYpPOil, IEPBBII 3aKOH TEPMOJNHAMHUKH, 3aKOH COXPAHEHUsI IEKTPUUECKOTrO0 3apsaaa, 3akoH KynoHa, mpu 3TOM pa3nuyath
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHIeCKOe BEIPaKEHNE U YCIIOBUS (TPaHMUIIBL, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBbIC NPHUHIMIBI ACHCTBHS MAalIMH, NPHOOPOB M TEXHWYECKHX YCTPOMCTB; pas3yinyaTb YCIOBHS HX
6€3011acHOr0 UCITOIb30BAHMS B TIOBCETHEBHOM XKHU3HH;

BBINOJHATh SKCIIEPUMEHTHl IO HCCIEIOBAHUIO (DM3MYECKUX SBICHHH W TPOIECCOB C HCIOIL30BAHWEM TPSIMBIX WU
KOCBEHHBIX U3MEPEHHH, pU 3TOM (OPMYIHPOBATH NMpolieMy/3aady U TMIoTe3y ydeOHOro 3KCIepUMEHTa, COOMpaTh YCTAaHOBKY
13 TIPEIUIOKEHHOT0 000pYA0BaHNS, TPOBOANTH OTIBIT U (JOPMYIHPOBATH BHIBOIBI,



OCYIIECTBIISITh NPSIMBIE M KOCBEHHBIE M3MEPEHMs (M3WYECKHX BEIWYMH, IPU ITOM BBIOMPATh ONTHMAIBHBIA CIIOCOO
M3MEpEeHNs U UCIIOIb30BaTh U3BECTHBIE METOBI OIIEHKH ITOrPEIIHOCTEH H3MEpEHHH;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXIY (DM3NUECKHMH BEIMYMHAMH C HCIIONB30BAHMEM TNPSMBIX W3MEPEHUH, NpPH 3TOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHOW 3aBHCUMOCTH (PU3MYECKMX BEIWYMH B BHJE TAaOIUI U
rpaduKoB, J€IaTh BHIBO/IBI IO PE3yNNbTaTaM HCCIIeIOBAHMS;

co0uo1aTh MpaBmiia 0e30IaCHOTrO TpyJia NP IPOBEACHUH HCCIEA0BAaHUI B paMKax yd4eOHOro SKCIEpHMEHTa, y4eOHO-
WCCIIEIOBATENbCKOM W TPOEKTHOW JEATENIFHOCTH C HCIOJb30BAaHMEM HM3MEPHUTENbHBIX YCTPOHCTB U J1aOOpaTOpHOro
000pyIOBaHNUS;

pemats pacu€THBIE 3aJaud C SIBHO 3aJaHHOW (DM3NUECKON MOJENbo, UCTIONb3ys (pU3NYecKre 3aKOHBI U HPUHIHIIGL, Ha
OCHOBE aHaJI3a yCJIOBUS 3aJ[aull BHIOUPATh (PM3MUYECKYIO MOJIEIb, BHIACATh (PU3NUECKHUE BEIMUMHBI U (POPMYIIBI, HEOOXOANMBIE
JUTsl €€ peleHus], TPOBOIUTE PACUETHI U OLIEHUBAThH PEabHOCTD MOIYUYEHHOTO 3HAUCHUST (PU3NIECKON BEITHIHHbI;

pemath Ka4yecTBEHHbIE 3a/1a4d: BHICTPAWBATH JIOTHYECKH HEMPOTHBOPEUMBYIO IIENOYKY PACCY)KICHUH C ONOpOH Ha
N3Yy4YECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBIICHNUS;

WCIIONIb30BaTh TIPH  pEIICHWH Y4eOHBIX 3a/a4 COBPEMEHHble HMH(GOPMAalIOHHBIE TEXHOJOTHUHM JUIS  IIOHCKA,
CTPYKTYPHPOBAHUS, HWHTEPIPETAIMA W NPEACTABICHUs Y4eOHOW M HAyYHO-TIONMYNSPHOW WH(POpPMAaIMK, TMONYyYeHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOTy4aeMyto HH(OPMaIIHIO;

MIPUBOANTH TPUMEPHI BKIIa/Ida POCCHUCKUX M 3apYOSKHBIX yYEHBIX-(PU3NKOB B pa3BUTHE HAYKU, OOBSCHEHHE MPOIECCOB
OKpYXKaIolIero MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

WCIIONIb30BaTh TEOPETHYECKHE 3HAaHWS 1O (U3MKE B IOBCEAHEBHOM JKM3HM JUisi oOecreueHus Oe30MacHOCTH TpHU
oOpaieHuu ¢ nMpuOOpaMu U TEXHHYECKUMH YCTPOMCTBAMH, JUISl COXPAaHEHUs 3JI0POBbS M COOJIOJICHHS HOPM HSKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpele;

paboratk B TrpyIIe C BBINOJIHEHWEM pa3IMYHBIX COLMAIBHBIX POJIEH, MJIaHUPOBaTh paboTy TpYIIbI, pPAlMOHAIBHO
pacnpeaciaiaTb O6HBaHHOCTI/I U IUTAaHUPOBATH ACATCIBHOCTD B HECTAHAAPTHBIX CUTYyallUAX, aJ€KBATHO OLCHUBATH BKJIAJA KaXJI0T0
U3 YYAaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.

K xoHmy oOyuenus: B 11 kiiacce mpesMeTHbIe Pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJDKHBI OTPaXKaTh C(OPMUPOBAHHOCTh Y
00y4YaIoUIUXCsl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poib M MecTo (HU3UKH B (OPMHPOBAHMM COBPEMEHHOH HAay4HOH KapTHHBI MHUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJIOTHIA, B PAKTUYECKOH JESTeIbHOCTH JIIO/ICH, EJIOCTHOCTh U €MHCTBO (PU3NUECKOM
KapTUHBI MUPA;

YUUTHIBATh T'PaHUIBl NPUMEHEHHS HM3YYCHHBIX (DU3MUECKHX MOJeJell: TOYEUHBIH JICKTPUYECKH 3apsn, Jyd CBeTa,
TOYEYHBIM UCTOUHHK CBETA, sACPHAst MOZAEIb aTOMa, HyKJIOHHAsl MOJEIb aTOMHOT0 sIpa MPU pelIeHnH (HU3NIECKUX 3a/ad;

pacno3HaBaTh (pu3MUecKHe SABJICHUS (IPOLECCH) M OOBSACHATH MX HA OCHOBE 3aKOHOB 3JIEKTPOAMHAMHMKH U KBaHTOBOW
(GM3MKH: 3JEKTpUYEcKas IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE MAEHCTBHS TOKa, B3aHMMOJACHCTBHE
MarHuToB, 3JEKTPOMAarHUTHas HWHAYKIMS, IEHCTBUE MAarHUTHOTO IOJs HAa TPOBOJHUK C TOKOM U ABWXKYLIMHCS 3apsn,
9JIEKTPOMarHUTHBIE KOIEeOAHHS M BOJHBL, MPAMOIMHEHHOE PAacIIpOCTPaHEHHE CBETa, OTpaXkKeHUe, MPeJIOMIICHHE, HHTep(epeHIus,
mudpaknus W MoJspU3anms CBEeTa, JMcIepcust cBera, (orodnekTpuueckuil A dext (poroddderr), cBeroBoe AaBieHHE,
BO3HUKHOBEHHE JINHEHYATOr0 CIIEKTPa aToMa BOAOPOA, ECTECTBEHHAs U HCKYCCTBEHHAsI PaJOaKTUBHOCTb;

OIUCHIBATh M3YYCHHBIE CBOMCTBA BELIECTBA (DIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHUE, IEKTPUUECKYIO MPOBOAUMOCTH
Pa3IUYHBIX CPEI) M IEKTPOMArHUTHBIC SIBJICHHS (TIPOLECCHI), UCTIONB3Ys (M3MUECKHE BEIMUMHBL: JIEKTPUUCCKUN 3apsl, cuia
TOKa, 3JIEKTPUYECKOE HANpPSUKEHUE, HIEKTPUIECKOE CONPOTHUBIICHUE, PA3HOCTh IOTEHIIMAIOB, AJIEKTPOABIKYIIAs CHUia, padora
TOKa, MHIYKIUS MarHWTHOTO TOJsl, cuia Awmmepa, cwia JlopeHla, MHIYKTUBHOCTb KaTYIIKH, SHEPTHs 3JEKTPUYECKOro M
MarHUTHOTO TIOJIEH, MEPHO M YacToTa KoseOaHWi B KOJIEOATEIbHOM KOHTYpE, 3apsii M Cia TOKa B IIPOLECCE TaPMOHUYECKUX
SJIEKTPOMAarHUTHBIX KoJeOaHWH, (POKYyCHOE pacCTOSHHE M ONTHYECKas CHia JIMH3BI, NPU OMMCAHWH IPAaBWIFHO TPAKTOBATH
(M3MYECKHIl CMBICT HCIIONB3YEeMBIX BEJMYMH, MX OOO3HAYEHHS M EIMHUIBL, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(PU3MUECKYIO BENMYMHY C APYTMMH BETHIHHAMH;

ONMCHIBATh HM3YYEHHbIE KBAHTOBBIC SBICHUS W MPOLECCH, HCHONB3YyS (HU3WYECKHE BEIMUYMHBI  CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETa, HEPTUS M MUMITYJIbC (OTOHA, MEPUOA TMOIypachajga, SHEPIusl CBSI3U
aTOMHBIX S7Iep, IIPU OIMCAHUM TIPABHIBHO TPAKTOBATh (DPM3MUCCKHH CMBICT HCIIONB3YEeMBIX BEIWYMH, MX OOO3HAUYEHHS M
€IMHMIIBI, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PH3MUECKYIO0 BEMUYMHY C APYTMMHU BETWYWHAMH, BHIYUCISTH 3HAUCHHUE
(hU3UIECKON BETMIIHEL,

aHAJIM3UPOBaTh (PU3MYECKHEe MPOIECCHl M SBJICHUS, MCHONb3YSd (HU3MUIECKHE 3aKOHBI M MPUHIMIBL 3aKoH OMa, 3aKOHBI
TIOCJIEIOBATENIFHOTO U MApaJIeIbHOTO COSANHEHNS MPOBOAHNKOB, 3aKoH JIkoyins—JIeHna, 3aKoH 3JIeKTpOMarHUTHOW MHIYKIHH,
3aKOH MPSIMOJIMHEHHOrO pAaCIpPOCTPAHEHMsI CBETa, 3aKOHBI OTPAXEHMS CBeTa, 3aKOHBI TPEJIOMIICHHS CBETa, ypaBHEHHUE
OnHmTeiHa 1 poTorddekTa, 3aKOH COXPAHEHHUS] SHEPTHH, 3aKOH COXPAaHEHWS MMITYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUIECKOTro
3apsia, 3aKOH COXPAaHEHHS MacCOBOIO YHCNA, TOCTynaThl bopa, 3aKOH paaMOaKTHBHOIO pachaja, NP 3TOM pPa3indaTh
CJIOBECHYIO (DOPMYIINPOBKY 3aKOHA, €ro MaTeMaTHIecKOoe BEIPaKEHNE 1 YCIIOBHUS (TPaHMUIIbI, 00JIaCTH) NPUMEHIMOCTH;

OIIPEIEIIATh HAlPaBJIEHUE BEKTOpa MHIYKIMH MAarHUTHOT'O TTOJISI TPOBO/IHHMKA C TOKOM, cHITbl AMIiepa u crutbl JIopeHia;

CTPOUTD U ONMCHIBATh U300pa’KeHNE, CO3aBaEMOE TUIOCKUM 3€pPKaJIOM, TOHKOH JIMH30M;



BBIMOJHATh JKCIEPUMEHTHI 10 HCCISIOBAHHMIO (DU3UUECKHUX SIBICHHM M TPOIECCOB C HCIOIB30BAHUEM TMPSIMBIX U
KOCBEHHBIX H3MEPEHHI: Mpu 3TOM (DOPMYITUPOBATH MPOOIEMy/3a1auy U THIIOTE3Y YU€OHOTO IKCIIEPUMEHTA, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOI0 000PYI0BaHMUS, TPOBOAUTH OMBIT ¥ (JOPMYIHUPOBATH BHIBOJIBI,

OCYIIECTBIIATh TPSAMBIE U KOCBEHHBIE HM3MEPEHHs (U3MYECKHX BEIMYMH, MPU TOM BHIOMPATh ONTHMAIBHBINA CIOCOO
HU3MEPEHNUS U UCTIOIB30BaTh U3BECTHBIE METO/IbI OIIEHKH MMOrPEIHOCTEH H3MEpEHHH;

HCCIIEI0BATh 3aBUCHMOCTU (PM3MYECKUX BEIUYUH C HCIOJIB30BAHUEM MPSAMBIX H3MEPEHHI: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBATH PE3YNbTAThl MOTYUYEHHOW 3aBUCHMOCTH (DU3MYECKMX BEIHYHH B BHAE TaONUIl M IpaduKOB, AeNaTh
BBIBOJIBI 10 PE3YJIbTATAM HCCIIEIOBAHHS;

cOOJrOIaTh TpaBuiia OE30IaCHOr0 TPYJAa MPH MPOBEACHHH HCCIICAOBAHUN B paMKax ydeOHOTO SKCIEpHMEHTa, y4eOHO-
HCCIIEIOBATEIbCKOM W NPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHHEM HW3MEPHUTENBHBIX YCTPOWCTB U J1abOpaTOPHOIro
000pyTOBaHHUS;

pemats pacyETHbIE 3a[aud C SBHO 3aJaHHOW (DPU3NUECKON MOJENbI0, UCTIONbL3Ys (PU3NUECKHe 3aKOHBI U HPHUHIIUIIGI, HA
OCHOBE aHaJIM3a YCJIOBHUS 3aauMl BHIOUPATH (PH3MUECKYIO MOJIEIb, BBIACIATh (DU3UUECKHE BEIUUMHBI U (hOPMYITbI, HEOOXOMMbIE
JUTS €€ pElIeHus, TPOBOIUTD PACUETHI U OLIEHUBATH PEATLHOCTH MOTYUYEHHOTO 3HAUEHUS (PU3NIECKON BETHMIHMHBI;

pemiath KayeCTBEHHbIE 3aJadyd: BBICTPAUBATH JIOTHUECKH HEMPOTHBOPEUMBYIO IIEMOYKY PACCYKIECHHH C OMOpOi Ha
H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKHE ABICHHUS,

UCIIONIb30BaTh TIPH  DEIIEHHH Y4eOHBIX 3aJa4 COBPEMEHHble HMH(MOPMAIMOHHBIE TEXHOJOTHM JUIS  ITOKCKA,
CTPYKTYpPHPOBAHHUS, HWHTEPNPETAIMA W MPEACTAaBIACHUs Y4eOHOW M HAyYHO-IOMYJIAPHOW WH(OpMAIMH, TOJyYeHHOH U3
Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIN3UPOBATH MOJYYaeMyI0 HH(OpMAIIHIO;

OOBSCHSTH MPUHIMUIBI JACHCTBUSI MalllMH, TPUOOPOB M TEXHUUYECKHX YCTPOMCTB, pa3iMyaTh YCIOBHS X O€30MacHOro
HCIIOJIb30BAaHUS B HOBCG}IHGBHOﬁ KU3HU,

NPUBO/IMTH TPUMEPHI BKJIZa POCCUHCKHUX U 3apYOSKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHUE TIPOLIECCOB
Opr)KaIOH_ICFO MHpa, B pa3BUTUC TEXHUKU U TeXHOJ’[OFHﬁ;

HCIIOJIb30BATh TCOPETUYCCKUE 3HAHUA 110 (1)1/131/11(6 B HOBCC}IHCBHOﬁ JKU3HU I O6CCHC‘ICHH$[ 6C3OHaCHOCTI/I Inpu
oOpalleHuu ¢ nMpuOOpaMu U TEXHHUYECKUMH YCTPOMCTBAMH, JUIS COXPaHEHHs 3JJ0pPOBbS M COOJIOJCHUS HOPM DKOJIOTMYECKOIro
MOBEJICHUSI B OKPY)KAIOIICH Cpejie;

paboTaTh B TpYIIE C BBIMOJIHCHHEM pA3IMYHBIX COIHAIBHBIX POJIEH, IIaHUPOBaTh PabOTy TPYIIBI, PAIMOHAIBHO
pacrpesensaTh 00SI3aHHOCTH ¥ TUIAHUPOBATH JCATEIFHOCTh B HECTAHIAPTHBIX CHTYAIMsIX, aJeKBATHO OICHHBATH BKJIAJ] KaXKI0TO
M3 YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 httos://m.eds00.ru/ 741072
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinematitka ° 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 htts://m.edso.ru/ 741572
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOpHHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 0 0 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTpOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHuTHHIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHHIE 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI crieManbHON TEOPUU 4 1 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHTHl KBAHTOBOW ONITUKH 6 0 0 https://m.edsoo.ru/7f41ca7c
4.2 Crpoenune atoMa 4 0 0 bubnuoreka [IOK
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4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?r?s?/l;lrifg;c])_.l 8/5f41097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 Et?[i?/yllr?:é(;g r(lj/I;f4lc97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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