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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOT0 ypOBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTenbHONW Mporpammel, mpencTtaBieHHbXx B DI'OC
COQO, a Takxke c yu€roMm paboueil mporpammbl BocnuTaHuss OY M KOHLENLHMH
npenojiaBanusi yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit @eaepannu, pean3yonx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPAMMBI.

Copepxkanue mporpaMMbl 10  (U3UKE HamNpaBleHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatommxca 10—11 kimaccoB mpu oOydeHnn
ux (pusuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOIO IMOAXOAA.
[Iporpamma no ¢usuke coorBerctByeT TpedoBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpEAMETHBIM pe3ysibTaTaM OOy4eHHs, a TaKKe
YUUTBIBAET HEOOXOAUMOCTh pEATM3alMi  MEXIPEIMETHBIX CBSI3€M (PU3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH NpeaMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE
Leau u3ydeHus (U3MKKA Ha YPOBHE CPEAHEro OO0IIEero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHMS Kypca (U3MKU: JTUYHOCTHBIE, METANPEAMETHBIE, IPEAMETHbBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUJJAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (pu3umku Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUeHUs;

e cojepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

dusuka Kak Hayka o Haubosiee o0IIMX 3aKOHaX MPUPO/IbI, BBICTYIAsl B KAUECTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxatomieM wmupe. IlkonbHBI Kypc GU3HKH — CHCTEMOOOpA3yIOMMM i
€CTECTBEHHO-HAYYHbBIX YUYE€OHBIX MPEAMETOB, MOCKOJIbKY (PHU3MUECKHUE 3aKOHBI JIeKaT
B OCHOBE IIPOIICCCOB M SIBJICHUMN, M3y4aeMbIX XHUMHEH, OuoIorHer, (HU3NIecKou
reorpadueit u actpoHomuei. Vcnonab30BaHuEe M aKTUBHOE NMPUMEHEHHE (HPU3NYECKUX
3HAHWM OMNpeAeNsieT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHM B cdepe
HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IMOJYYEHHS HOBBIX MAaTepUajoB C
3aJJaHHBIMU CBOMCTBaMH M Jpyrux. M3ydenue (pu3MKkd BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTUHbI MHpa  OOydYarommxcs, B
dbopMHpOBaHWE YMEHHI MPUMEHATH HAYyYHBIA METO] MO3HAHUS MPU BBITOJIHEHUU
UMH YUEOHBIX UCCIICIOBAHUH.

B ocHOBYy kypca pusuku 11t ypOBHSI CpEHETO 00IIero 00pa3oBaHUs MOJIO0KEH
pPSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SBISETCA JIOTMYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepuan U3 BCEX pa3iesioB (PM3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBHM C HEH Marepual Kypca (QuU3uKU
o0benuHEH BOKpPYr (¢u3nueckux Teopuil. Beaymmm B Kypce  sBisercs



dbopMupOBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MAaTE€pPHH, BEUIECTBE U
noJe.

Hoes cymanumapuzayuu. EE peanuzanus MpeanosiaraéT HCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIHMaNa (PU3NYECKOW HAyKH, OCMBICICHHME CBSI3M pPa3BUTHUSA
($u3MKM ¢ pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Hoes npuknaonou nanpasnennocmu. Kypce Gu3uKu npeamnoiaaraeT 3HaKOMCTBO ¢
IIMPOKUM KPYrOM TEXHUYECKMX U TEXHOJIOTMUECKHX HPHUIIOKEHUN HN3yUYEHHBIX
TEOpPUH U 3aKOHOB.

Hoes skonoeuzayuu  peanusyercss TOCPEACTBOM  BBEJICHHUS  3JIEMEHTOB
COJIEpKaHUsl, TTOCBSIMIEHHBIX YKOJOTHYECKUM MpOoOieMaM COBPEMEHHOCTH, KOTOPBIC
CBSI3aHBI C Pa3BUTHEM TEXHWKH W TEXHOJIOTUH, a TakXke OOCYXKIEHHs MpodiiemM
PaLMOHAIBHOTIO MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONW OE30MMaCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKHM Ha YpOBHE CpPEIHEro OOILEero
oOpa3zoBaHus SBIAIOTCS (U3HYECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKType TMOCTpOCHHs (PU3MUECKON TEOpUH, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPECTABICHUAX O TPUPOJIE, TPAHHUIIAX MPUMEHUMOCTHU
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-JeSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKH peanu3yercss MNpexse
BCETO 3a CUYET OpraHU3alluu IKCIEPUMEHTATBHON NeSITeNbHOCTH o0y4datomuxcs. Jis
0a30BOro ypoBHS Kypca (PU3MKM — 3TO HCHOJb30BAHUE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPaTOPHBIX pabOT, KOTOpPhIE B MPOTrpaMMe
no ¢usznke 0O0bEeTUHEHbI B OOIIMN CIHUCOK YYCHHYECKUX MPAKTUUYECKUX PadoT.
Bbigenenne B yka3aHHOM IepedyHe JaOOpaTOpHBIX padoT, MPOBOAUMBIX MAJIs
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH OOpa30BaTelIbHOIO Mpoliecca
UCXO/I U3 OCOOCHHOCTEN MIIaHUPOBAHMS U OCHAIIEHUs! KabuHeTa ¢pu3uku. [Ipu s3Tom
o0ecrieunBaeTcs OBIAJIEHUE OOYYaIOIIMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE
U3MEPEHUs], HCCIIEIOBaHUs 3aBUCHUMOCTEH (PU3NYECKHMX BEIMUYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpiioe BHUMaHue yAeNsSeTCsl PEIICHUI0 pacYETHBIX M KadueCTBEHHBIX 3a/ad.
IIpu >TOM I pacy€THBIX 3a1a4 IPUOPUTETOM SIBJISIIOTCS 3a1a4M C SIBHO 3aJaHHOM
¢uznyecKkoil MOJAENBIO, TMO3BOJSIOIIME TMPUMEHSATh M3YUYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjieiia Kypca, TaK U HHTETPUPYs 3HAHUS U3
pasHbIX pas3nenoB. s KaueCcTBEHHBIX 3a/lad MPUOPUTETOM SIBISIOTCS 3aJaHus Ha
OO0BSICHEHHE MPOTEKaHMs PUINUCCKUX SIBJICHUN U MTPOIIECCOB B OKPY KAIOIICH KU3HH,
TpeOyromue  BbIOOpa  (GU3MUECKOW  MOJENM IS CHUTyallud  MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootBerctBun ¢ TpeboBanusmu @I'OC COO k maTepHaIbHO-TEXHUYECKOMY
obOecrieueHU0 y4eOHOro mpoliecca 0a30BbIi YpOBEHb Kypca (PU3MKKM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs JOJDKEH H3ydaTbCs B YCIOBUSAX INPEAMETHOIO
KaOuHeTa (U3UKM WU B YCIOBUSAX HWHTEIPUPOBAHHOTO KaOWHETa TMPEAMETOB



€CTECTBEHHO-HAYYHOTO IUKIa. B kabuHeTe (QU3MKU TOMKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe 000pyA0BaHUE SISl BHIMOJTHEHUS YKa3aHHBIX B MPOrpaMme Mo (PU3uKe
YUYEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALMOHHOE 000pYyI0BaHuE.

JleMoHCTpalimoHHOe  000py/noBaHWe (OPMHUPYETCS B  COOTBETCTBUU C
OPUHIIMIIOM  MUHUMAJIBHOM  JIOCTATOYHOCTH U OOECIEYMBAET  IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpaMMe MO0 (U3uKe KIIOYEBBIX JAEMOHCTpAaUUN s
UCCIICIOBAaHMSI ~ M3yYaeMbIX  SBJIEHMH W  MPOLIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlabopaTopHoe o0OopyAOBaHME IS YYEHUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEMATUYECKUX KOMIUIEKTOB M OOECIeYMBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX OOy4arommxcs. TeMaTH4ecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUSI JIOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

o (opMupoBaHHE HHTEpECa W CTPEMJICHUS OOYYalOUIMXCAi K HayIHOMY
U3YYCHUIO TIPUPOBI, PAa3BUTHE WX HWHTEIJICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTUE NPEICTABICHUNH O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHME
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMupoBaHHE YMECHHI OOBSICHATD SBICHHUS C UCIIOJIb30BaHHEM (HU3NUSCKUX
3HAaHUU U HAYYHBIX JOKA3aTeNbCTB;

o (opMupoBaHHE NPEACTABICHUNA O pOIW (PU3UKUA ANl PA3BUTHUA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTmxeHne 3THX Lejell oOecreurBaeTcs pElIeHUEeM CIeAyIONMX 3aJad B

mpoliecce u3yueHus Kypca (U3MKy Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUS:

e TMpUOOpPETEHUE CUCTEMbI 3HAHUI 00 OOIMMX (PUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHsAX, BKIOYAs MEXaHWKY, MOJEKYJSIpHYIO  (Qu3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H DJIEMEHTHI aCTPO(PHU3UKY;

e (opMHpOBaHHE YMEHUN MPUMEHSTh TEOPETUYECKUE 3HAHUSA JIJIs1 OOBSICHEHHUS
busznyecKux SBJICHUNA B IPUPOJIE U JUIA MPUHATHUS MPAKTUUECKUX PEIICHUN B
MMOBCEJIHCBHOM KU3HU;

e OCBOCHHE CIIOCOOOB PEIICHUS pPAa3IMYHBIX 3aJad C SBHO 3aJlaHHOM
dusznyeckoil Mojaenblo, 3a7ad, [OAPA3yMEBAIOIIMX CAMOCTOSATEIHHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMAaHHE (PUINYECKUX OCHOB U TMPUHIUIOB ACUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOIILYIO

cpeay,



e OBJAJEHUE METOJAAMH CaAMOCTOSITENILHOTO IUIAHUPOBAHUA W TPOBEIACHHUS
du3MYECKUX SKCIEPUMEHTOB, aHAIM3a M HHTEpHIpeTaluu HH(pOpMaIuH,
OTIpeeNIEHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCJIOBHUU ISl PAa3BUTHS YMEHHH MPOEKTHO-HCCIIECIOBATEIBCKOM,

TBOPUYECKOH J1eATEITHHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oOIIero
oOpazoBanus otBoautcs 134 gaca: B 10 ximacce — 68 wacoB (2 gyaca B Heneno), B 11
KJ1acce — 66 JacoB (2 yaca B HEJIEIIIO).

[IpuBeneHHbIi B mporpamMme M0 (u3MKe TepedeHb JabOpaTOpPHBIX U

MPaKTUYECKUX paboT BhIOpaH ¢ YYETOM UHIAUMBUIYAIBHBIX OCOOEHHOCTEH
00yyJarommxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

dusuka — Hayka o npupojie. Hayunbie METObI TO3HAHUS OKPYIKAIOIIETO MHUpa.
Ponb skcniepuMeHTa M TEOPUM B MPOLIECCE MO3HAHUS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (GU3NYECKUX SIBICHUNW W TMpoleccoB. HaydHble THMOTE3BI.
du3nyeckne 3aKOHBI W TEOPHH. | paHUIBI MPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

Poab u Mecto pusuku B popMHUpOBaHUN COBPEMEHHON HayYHON KapTUHBI MHUPA,
B MPAKTUYECKOU NEATECIBHOCTH JIOJICH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpedHsiE CKOPOCTb, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTepHaJbHOM TOUYKH, MX MPOEKIMH HA OCH CHUCTEMbl KOOPAMHAT.
ClioxkeHue nepemMeneHuil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE TMPSIMOJIMHEWHOe JBIwkeHue. [paduku
3aBUCHUMOCTH  KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NYyTH ¢ TMepeMEUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe nBrKeHNE. JIBUKEHNE MAaTEPUAIIBHON TOUKHU 110 OKPY>KHOCTH C
MIOCTOSSHHOM II0 MOJYJI0 CKOPOCTBIO. YTIJIOBasg CKOPOCTb, JWHEWHAs CKOPOCTb.
[Tepuon u wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIHIAOMETP,
JIBI>KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mopenbs cuctembl OTCU€TA, WILTIOCTPAIMS KUHEMATHYECKUX XapaKTePUCTHK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne nBmwkeHUs Tena, OpPOIIEHHOTO TOA YIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm

N3yyeHne HEpaBHOMEPHOTO ABHMXKEHHUSI C LEJbIO OIPEICIICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IYTAMHU, HIPOWICHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE  PABHBIE NPOMEXYTKM BPEMEHM TMPH PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydenne nBUKEHHUS IAPUKA B BI3KOMN )KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocurenbHOCcTH  [amumess.  Ilepsbid 3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cuil. Bropoi 3akoH HerotoHa st
MaTepuaibHONM TOUKU. Tperuii 3akoH HbploTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepBas kocMHuueckas CKOpPOCTb.

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

Tpenue. Buabl TpeHus (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXKEHUS M cuia TpeHus nokos. KosdduuneHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiabl OTHOCHUTENIBHO OCH BpamieHus. Ilmewo cumbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIIA.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHUE: MOJUIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AehOpMalluu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuuecxuii sxcnepumenm

N3ydenne nBuxeHust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YOPYrOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIiHH.

HccenenoBanne yciioBUi paBHOBECHS TBEPAOIO TEJIA, UMEIOLIETO OCh BPAILCHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuKe



NmMnynbc MartepuanbHOW TOYKM (Tejla), CUCTEMbl MaTE€pUANIbHBIX TOYEK.
NmMnynbe cuibl M U3MEHEHUWE WMIyJbca Tela. 3aKOH COXPaHEHUsS HMITYJbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHITBI.

Kunernueckass »Heprusi MaTepualbHOW TOUkM. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorenuunanbHast sHeprus. [loTeHManbHas 3HEPTUA YIIPYTO AePOPMUPOBAHHOM
npy>kuHbl. [loTeHnManbHas SHEPrUs Teja BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHmmanbHble U HEMOTEHIUATBHBIE CUJTbl. CBSI3b PA0OTHI HETIOTEHIIUATBHBIX
CUJI C H3MEHEHHEM MEXAaHWYECKOW SHEPruu CHUCTEMbI Te€J. 3aKOH COXPaHEHUs
MEXaHHYECKON JHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHH4eCcKrue YCTpPOWCTBA U IIPAKTUUYECKOE NIPUMEHEHHE: BOAOMET, KOIIED,
MIPYKUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[lepexoq NOTEHIIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm

N3ydenne aOCOIIOTHO HEYNPYroro yjaapa ¢ TOMOIIbI JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

Jlabopamophvie pabomul

HccnenoBanre cBsA3M pabOThI CHIIBI C M3MEHEHHUEM MEXAaHUYECKOW HHEPruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [uddys3us. Xapakrep ABMKEHUS U
B3aUMOJICMCTBUS YaCTHUIl BEIIECTBA. MoOJEenn CTPOCHUS Ta30B, )KUAKOCTEU U TBEPIBIX
TelT U 00BICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeliei. Macca u pasmepbl
monekya. KonnuectBo BemectBa. [loctostHaas ABorapo.

TermnoBoe paBHoOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
[enbcus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUM UJCANBHOTO Ta3za. AOCONIOTHas TeMIepaTrypa Kak Mepa CpeaHei
KMHETHUYECKOW SHEPTHM TEIUIOBOrO NBWKEHUS vactul ra3a. lllkama temmeparyp
KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—Knamneiipona. 3akoH
Janerona. M3omnponeccsl B UeanbHOM Ira3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
['padmueckoe mpencraBieHe U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.



TexHuuecKkue yCcTpoWcTBAa M NPAKTUYECKOE MPHUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Monens, nuTrocTpupyomnas Ipupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOUIME YpPAaBHEHHE COCTOSHHS  HMJACAIBHOIO  rasa,
U30ITPOLIECCHI.

Yuenuuecxuii sxcnepumenm

OmnpeneneHue Maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE H3MEpPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Jlabopamophvie pabomul

HccenenoBanre 3aBUCUMOCTH MEXAY HapaMeTpaMU COCTOSIHHS Pa3peKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoauHamMuueckass cucrema. BHYTpeHHSs DHEpPrus TEPMOIWHAMUYECKOU
CUCTEMBI M cIocoObl €€ u3mMeHeHus. KoianuecTBo TerioTel U pabota. BHyTpeHH:s
DHEPTHUS OJTHOATOMHOT'O UJEAITBHOTO rasa. Bunbl TEIJIONEePENauH:
TEIJIONPOBOJAHOCTh, KOHBEKIUS, W3JIy4YEHHUE. YIeJIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[lonsiTue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre mepBOro 3akoHa TEPMOJMHAMHMKM K wu3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPO/IE.

TennoBble MamuHbL. [[puHIMIBL TeHCTBUS TETUIOBBIX MaluH. [IpeobpazoBanus
SPHEPruM B TEIUIOBbIX MamuHaX. KoadduimeHnt mnose3Horo AeMcTBUS TEMIOBOU
maruHbl. [{ukn KapHo u ero ko3¢ GuiMeHT Mojie3HOro JAEHCTBHS. DKOJIOTHUYECKHUE
po0JIEMBbI TETIJIOIHEPTETUKH.

TexHuueckue YCTpOCTBA U  NPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEM HHEPruM Teja MPH COBEPIIEHUU padOThI: BBUIET
npoOKW W3 OYTBUIKM TIOJ JCHUCTBHEM CKAaTOrO BO31yXa, HarpeBaHue 3¢upa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOIEMOHCTPALINS).

N3meHeHue BHYyTpEeHHEW SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OmnbIT 0 aAabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Mopnenu napoBoil TypOWHBI, ABUTaTeNsi BHYTPEHHEIO CrOpPaHUs, PEaKTUBHOIO
JBUTATEJIA.

Yuenuueckuu sxcnepumenm

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHAeHcamus. VcmapeHue u kumneHue. AOCONIOTHAs W
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHbI Mmap. YenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATICHUSI OT AaBJICHHUS.

TBépnoe teno. Kpucrammueckue u amopdHble Teiaa. AHU30TPOIMS CBOMCTB
kpuctaiuioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBneHue wu
KpUCTaJUTM3aIus. Y IeJbHasl TeioTa miaBienus. Cyoaumarnus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE IIPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJOTHMH MOJYYEHUS COBPEMEHHBIX MATEpUATIOB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuuecxuii sxcnepumenm

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnexTpuzanus Tej. JIEKTPUUECKUi 3aps. J[Ba BUIa 31EKTPUUECKUX 3apsi/iOB.
[TpoBOIHUKH, TUAJEKTPUKU U MOTYTPOBOJIHUKHU. 3aKOH COXPAHEHUSI DJIEKTPUUYECKOTO
3apsja.

B3anmoneiictBue 3apsanoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUYECKHN 3apsI.
Onextpuyeckoe none. Hanpspk€HHOCTh — 3nekTpuuyeckoro  nods.  [IpuHnwmn
CYNEPIIO3ULIUHA AJIEKTPUYECKUX TMosied. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
MOJISL.

Pabora cun snektpocrarnueckoro nossi. [lorennuan. Pa3HocTs mOTEHIIMAIOB.
[IpOBOTHUKM M AMBJIEKTPUKU B 3JEKTPOCTATHYECKOM Tosie. JlMajmeKkTpuyeckas
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, AJNEKTPOCTaTHYECKas  3alluTa, 3a3eMJICHHE 3IIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.



Llemoncmpayuu

Y CTpOUCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonencTBrue HadIEKTPU3OBAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH ILUIOCKOTO KOHJEHCATOpa OT IUIONIAAU IJIAaCTHH,
pacCTOAHUS MEXKIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Jlabopamopuwvie pabomwi

N3mepeHne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

ONEKTpUYECKUd TOK. YCJIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOIO  TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsoxenne. 3akon OMa 1151 y9acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y ACIBHOE CONPOTHUBIICHUE  BEIIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora snextpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomrHOCTb
AIEKTPUYECKOTO TOKA.

OJIEKTPOABMKYILAsl CWJIA W BHYTPEHHEE CONPOTHBIEHUWE HCTOYHUKA TOKA.
3akoH Oma 114 oJaHOM (3aMKHYTOM) 3JIeKTprudecKoi enu. KopoTkoe 3aMbIKaHUE.

DneKTpoHHAs NPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYy4YKOB.

[TonynpOoBOIHUKHU. CobOcTBeHHas 151 MIPUMECHAs IIPOBOJANMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

OneKkTpuyecKnuidi TOK B pacTBOpax M paciulaBax  3JEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALINS. DIEKTPOIIU3.

DIIEKTPUYECKHM TOK B razax. CaMOCTOSITENBHBIN U HECAMOCTOSATEIbHBIN Pa3psl.
Monnus. [1na3zma.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP,
BOJIbTMETP, pPEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIN IHOJ,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOAHUKOBBIN AHO/I, FaJIbBAHUKA.

Jlemoncmpayuu

M3mepeHne Critbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBJIECHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMemaHHOe COeIMHEHUE TPOBOIHUKOB.



[Ipsmoe wu3MepeHue JNEKTpOABMKYyIIEM cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METAJNIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii pa3psii ¥ IPOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuuecxuii sxcnepumenm

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3MmepeHune 3IeKTpOABMKYLIEH CHUJIbI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBJICHUS.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBS3H

Nzyuenune kypca ¢uzuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MAaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHBIE C W3YYEHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHUE, HAy4YHBbIH (akT, Trumnore3a, (pu3nyeckas BEJIMYMHA, 3AKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETMPOBAaHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: peumieHre CUCTEMbl ypaBHEHUH, TMHEHas QyHKUMs, napadoua,
runepOosia, MX TrpapuKd M CBOMCTBA, TPUTOHOMETPHUYECKHE (YHKIMH: CUHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI
Y UX NPOEKLIUN HA OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

bBuonocus: MexaHnueckoe ABW)KEHHE B KMBOHM mpupojae, nudpdysus, ocmoc,
TEII0OOOMEH UBBIX OPraHU3MOB (BUABI TEIUIONEpEeaud, TEIUIOBOE pPaBHOBECHUE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH M ra3os,
AIIEKTPUYECKUE CBOMCTBA METAJNIOB, JJIEKTPOIUTHYECKAs AUCCOLUALINS, ralbBaHUKA.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonozeus.: mpeoOpa3zoBaHUE JBUKEHUHN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUs! B TEXHUKE, MOJALIUITHUKH, UCIIOJIb30BAaHUE 3aKOHA COXPAHEHMSI MMITyJIbCa B
TEXHUKE (pakeTa, BOOOMET W JAPYTHE), ABUTATEIb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOMWIbHHUK, KOHAMIIMOHEP, TEXHOJOTHUU  TOIyYECHHS
COBPEMEHHBIX MaTEpHaJIOB, B TOM YHCIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE SJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIM
OPUHTEP, AJIEKTPOHArPEBATENbHBIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE PUOOPHI,
rajbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa



Tema 3. Macnummnoe noje. I1eKmMpoOMAZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3anMoneicTBUE MOCTOSHHBIX MAarHuTOB. MarHuTHoe
nosne. Bektop mMarHuTHOM MHAYKUWH. [[pUHOMN Cyneprio3uiMu MarHUTHBIX ITOJEH.
Jluanu wmarHuTHOM uWHAYKUMM. KapThHa JHMHUA MarHUTHOM MHAYKUMHU TOJIA
MTOCTOSTHHBIX MAarHUTOB.

MarautHOE€ T1TOJNE TNPOBOJAHMKA € TOKOM. KaprhHa JMHUNM WHIYKIUU
MAarHUTHOIO MOJISI JUIMHHOTO MPsIMOrO MNPOBOAHWMKA M 3aMKHYTOTI'O KOJBLEBOTO
MIPOBOJHUKA, KaTYIIKU ¢ TOKOM. OmbIT Dpcrena. BzauMoaencTBue NpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIyJIb U HanpaBJICHUE. [[BMKEHUE 3apsyKEHHOM YacTHUIIbI B
OJIHOPOJHOM MarHuTHoM nosie. Pabota cuibl JlopeHiia.

SIBieHue  AIEKTPOMArHUTHOM UHAYKUMM. [IOTOK BEeKTOpa  MarHUTHOU
WHIYKIUU. OJEKTPOABUKYIIAs CHJIA MWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu apanes.

BuxpeBoe anekTpuueckoe Tojie. OJJEKTPOABMXKYIIAs CWJa HWHIAYKIUA B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenua.

NHOyKTUBHOCTh.  SIBIEHME  CaMOMHAYKUHMH.  OJJEKTPOABUWKYIIAs  CHJIa
CaMOMHIYKIIHH.

DHEprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOMCTBA M IMPAKTUYECKOE IIPUMEHEHHE: IOCTOSIHHBIC
MAarHUThl, 3JIEKTPOMArHUTHI, JIEKTPOABUTATEND, YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
WHIYKIAOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIMY MAarHUTHOTO TIOJISI.

B3aumopencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 3IIEKTPOMAarHUTHON MHIYKIWH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CHUJIBI MHAYKIUM OT CKOPOCTH H3MEHEHUSA
MarHUTHOTO MOTOKA.

SIBeHrEe CaMOMHTYKIIMH.

Jlabopamophvie pabomwi

W3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.



Pasznea S. KoJsieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€0AHUA

KonebGarenbHas  cucrema.  CBOOOJHBIE ~ MEXaHUYECKHE  KOJIeOaHMS.
["apmonnueckue kosnebanus. Ilepwon, dacrora, amrmmutyga u ¢asza KoJeOaHWM.
[IpyXKMHHBIN MasATHUK. MaTeMaTHdecKui MAasATHUK. YPaBHEHUE T'apMOHHYECKUX
konebanuil. [IpeBpaiienue s3Hepruy Npu rapMOHMYECKUX KOJIEOaHUSX.

Konebatenbupiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEeOaTelnbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMH U
AIIEKTPOMArHUTHbIMU ~ Konebanusimu. @opmyna TomcoHa. 3akoH COXpaHEHUS
HHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBieHne o 3aryxamIIux KoseOaHUsX. BbIHYXJIEHHbIE MEXaHHMYECKHE
koseOanus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennpli TOK. CHHYCOMIANBHBIA TIEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYJIHO€ M JEUCTBYIOIIEE 3HAYECHHE CHJIBI TOKAa M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenada U MOTPEOJICHUE AIIEKTPUUYECKOU
DHEPIrUU. DKOJOTUYECKHE PHUCKH IPU MPOU3BOJCTBE 3EKTpodHepruu. KyibpTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHME: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KojeOaTenbHOM CUCTeMbl (IPYXKUHHBIA WIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHYKICHHBIX KOJICOAHHIA.

Hab6mronenne pe3onanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPSsDKEHHS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHanc mnpu 1NOCIENOBATENBHOM COEIMHEHHWHM PE3UCTOpa, KATYLIKU
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens THHUYM DIEKTPONEPEAAUH.

Jlabopamophvie pabomul

HccnenoBanue 3aBUCHUMOCTH IMEPHOJA MaJbIX KoJieOaHWH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

Yuenuueckuii sxcnepumenm

HccenenoBanyue nepeMEHHOrO TOKAa B LENHU U3 MOCIEHOBATEIBHO COECIUHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 80JIHbL



Mexanuueckue BOJIHBI, YycloBusi pacnpoctpaneHus. Ilepuon. Ckopoctb
pacrpoCTpaHeHuss W JiuHa BOJHBL. [lomepeuHsle W NPOJOJNBHBIE  BOJIHBL
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHUSl M3JYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuentanus BektopoB E, B, V B anexrpomaruutHoi BoiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH: OTPa)KEHHUE, IMPEIOMIICHUE, MOJsIpu3anus, AUQpakius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >JE€KTPOMArHUTHBIX BOJIH. [IpMMEHEHME 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPELBI.

TexHuyeckue yCTpOMCTBA U IIPAKTUYECKOE MIPUMEHEHME: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JWAarHOCTMKAa B TEXHUKE WM MEIMIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus: U NpeioMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmtoieHue CcBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOM KOJieOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHME, IPEIOMIICHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHENHOE paclpoCTpaHEHUME CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue u300pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIIEHUSI cBEeTa. AOCOJIOTHBINA MOKa3aTellb
npenoMiieHusi. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenbHbpIl yroja mOIHOTO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. LBer.

Cobuparomiyie U pacceuBaromme JuH3bl. ToHkas nuH3a. OKyCHOE pacCcTOsTHUE
U ONTHYECKas CUjia TOHKOW JUH3BI. [locTpoeHue m300pakeHHil B COOMPAIONINX U
pacceuBarolmux JH3ax. PopMysia TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Mutepdepenius ceeta. KorepeHTHble HCTOYHUKU. Y CIIOBUS
HAOJIIOICHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.



Hudpakuus ceeta. [udpaknronnas pemérka. Y ciioBue HAOMIOACHUS TIABHBIX
MaKCUMyMOB TIpH TIaJICHUA MOHOXPOMAaTHYECKOTO CBeTa Ha IU(PaKIMOHHYIO
PELIETKY.

[Tonspuzamus cBeTa.

TexHuyeckue yCTPOMCTBA M TNPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIIa,
doToamnmapar, MPOSKIIMOHHBIA anmapar, MUKPOCKOII, TeJIECKOII, BOJIOKOHHAS OTITHKA,
nudpakIMOHHas PeETKa, TOIIPOU.

Jlemoncmpayuu

[IpssMonMHEHHOE paclpoCTpaHEHHUE, OTpaXeHHWEe U MPEJIOMJICHHUE CBeTa.
OnTtuyeckue mpruodopHkl.

[TomHOE BHYTpEeHHEE OTpakeHHe. MOeIIb CBETOBO/IA.

HccnenoBanrie CBONCTB U300paKEHUHN B JTMH3aX.

Monenu MUKpPOCKOIIa, TeJIeCKOa.

Hab6mronenune natepdepeHnm cBera.

Habmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[ToydyeHune ciekTpa ¢ MOMOIIBIO TIPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Jlabopamophwvie pabomuvl

W3mepenne mokas3aTersi MpeIoMIICHUS CTEKIIa.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucrnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuLBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKHU. [locTynarel crnennaibHOU
TEOPUH OTHOCUTEIIbHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETAa B BAaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHWE BPEMEHM M COKpAICHUE
JUTAHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchbl C PHEPrue M UMITYJIbCOM PEISITUBUCTCKOM YACTHUIBI. DHEPrus
MTOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. opmymna [1nanka cBsi3u SHEPrUM (POTOHA C €ro YaCTOTOW. DHEPIrus
UMITYJIEC (DOTOHA.
OtkpeiTre u uccienoBanue Goroddpdexra. OmpiTel A. I'. CTomeroBa. 3aKOHBI
dororddexra. YpasHenue OitHmTeriHa ans (otodddexra. «KpacHas rpanuma»
dbortorddexra.



JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA U MPAKTHUECKOEC TNPUMEHEHHE: (POTOIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHENTHETO PoTOIPPEKTA.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHUIO o -YacTHII.
[Inanerapuas moaens aroma. [loctynatel bopa. U3nydenue u nornonieHrue (pOTOHOB
IIpU [IEPEXO0JIE aTOMA C OJTHOTO YPOBHSI SHEPTUH Ha JIpyror. Buasl cnektpoB. CHexTp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BosHoBBIE cBolicTBa yactull. Bomubl ge bpoiins. KopmycKylsipHO-BOTHOBOM
JyaJIu3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuyeckue yCTporucTBa U MPAKTUUYECKOE TPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cieKTpocKoI), 1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm

Habnrogenue TMHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOIME CJIOXKHOCTh CTpOoeHHs sapa. OTKpbITHE
panuoakTuBHOCTU. OnbIThl Pezepdopaa mo ompeaesieHnio cocTaBa paguoakTUBHOTO
uznyuyenus. CoiicTBa anbda-, 0eTa-, raMmma-u3iydeHus. BiausHue paguoakTUBHOCTH
Ha YKUBBIC OPTaHU3MBI.

OtkpeiTHE TIpOTOHa W HeWTpoHa. Hyxnonnas monens snpa ['eitzenOGepra—
NBanenko. 3apsan sapa. MaccoBoe uncino siapa. M30Tomnsl.

Anbda-pacnaa. DIJEKTPOHHBII M TMO3UTPOHHBIM Oera-pacnaa. [‘amma-
U3JIlyyeHre. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B siape. SnepHbie cuibl. JleexT maccer sapa.

Snepnsele peakunu. [lenenue u cuHTe3 A€p.

Anepurprii  peaktop. TepmosimepHsii cuHTe3. [IpoOieMbl W MEPCIIEKTUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE aCTIEKThI IAEPHON SHEPTETUKM.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonpl HAOTIOIEHHS ¥ PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.



dynaameHTanbHble B3auMoAeicTBHs. EQMHCTBO (pn3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: IO3UMETp, Kamepa
Bunbcona, siaepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YACTHULL.

Yuenuuecxuii sxcnepumenm

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (oTOrpadusim).

Pazgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Ortanbl pa3BUTHA acTpOHOMMH. [IpHKIIagHOE M MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nHoro nHeba. Co3Be3nus, spKUe 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucrema.

Comnnue. ConHeyHast akTUBHOCTh. McTounuk sHeprun ConHua v 3BE€3/1. 3BE3 MBI,
X OCHOBHBIC XapaKTEPUCTHUKHU. JlmarpamMma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTHY.
3BE3AbI TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS
3BE3]] IVIABHOW MOCIEA0BATEILHOCTU. BHyTpeHHee cTpoeHne 3BE3n. COBpEMEHHBIE
IIPEACTABIICHUS] O MPOMCXOXKIAECHUH W HBOMonMM ConHOA M 3BE3A. OTalbl KU3HU
3BE3I.

Mineunbiii IlyTeb — Hama [amaktuka. Ilonoxkenue u aBwxeHue CoJiHIIA B
lNanaktuke. Tunsl ramaktuk. Pagumoranaktuku m kBazapbel. UEpHBIE ABIPBI B AApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0O0ma. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3TydeHHUE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUN ISl ONpPEACNICHUs MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CEeBEpHOro MOIyIIapus U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

O0o0maromiee MOBTOPEHUE

Ponb ¢pu3nku 1 acTpOHOMUHM B SKOHOMHYECKOM, TEXHOJIOTMUECKOM, COLIMAIbHON
U DTUYECKOU cdepax AesTEIHHOCTUA YeJI0OBEKa, POJb U MECTO (PM3UKU M aCTPOHOMUU
B COBPEMEHHOI HAy4YHOUN KapTUHE MUPA, POJIb (U3UIECKON TeOpUHU B (HOPMUPOBAHUH
NpECTaBICHUNA 0 (PU3NYECKON KapTUHE MHpA, MECTO (PU3MUYECKON KapTUHBI MHpa B
OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H



N3yuenue xypca (usuku 06azoBoro ypoBHs B 11 Kitacce OCyIIECTBISETCS C
Y4ETOM  COJACPIKATENIbHBIX MEXIPEAMETHBIX CBSA3€H € KypcaMud MaTeMaTHUKH,
Ounonoruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHBIE C HW3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHbIH (akT, Tumnore3a, (Quanyeckas BEJIMYMHA, 3aKOH,
TEeOopusi, HAOIIO/ICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIETh, U3MEPECHHUE.

Mamemamuxa:  pelleHHWE CUCTEMbl  YpPaBHEHHI, TPUTOHOMETPUUYECKHUE
GyHKIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO, BEKTOPbl M HMX MPOEKIMH HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIMMA, TPU3HAKK MOA00US TPEYroJbHUKOB,
ompeiesIeHHEe TIOIAAU TIOCKUX (GUryp u o0bEMa Ted.

buonocus: »>nexTpuyeckue SBICHUS B JKUBOW NpUpOJE, KojeOaTeabHbIe
JBH>KCHUSI B JKMBOW IPUPOJIEC, ONTHUYECKUE SIBJICHUS B >KUBOW IMPUPOAE, NECHCTBHE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TeJ, MEXaHW3MbI 00pa30BaHUs KPUCTAINIMUECKON PEIIETKHY, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIE MOJIOCAa 3€MIIM, 3aJI€KH MarHUTHBIX pyad, (POTOChEMKA
36MHOI TOBEPXHOCTH, MPE/ICKA3aHUE 3EMIIETPSICEHU.

Texnonoeus: JNWUHUW  DIIEKTpOINEpenay, TEHEepaTop MEPEMEHHOT0 TOKa,
ANEKTPOABUTATEb, HWHIAYKIMOHHAS Tie4Yb, pajaap, paauonpuéMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBY-meub, NPOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHS TIIPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenue yueOHOro mpeamera «®Du3nkKay Ha YPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM ypPOBEHB) JOKHO OOECIEUNUTh JOCTHIKEHHE CICAYIOITUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHUS ydeOHOTO mnpeamera «DPu3nkay AOJHKHBI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCS  PYKOBOJICTBOBATHCA
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBa, pacCIIMpPEHUE KU3HEHHOTO
ONBbITA U OIbBITA JACATEIBHOCTU B IIPOLECCE pPeaju3allid OCHOBHBIX HAIPaBICHUU
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMKU OOYYArOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIEYENIOBEUECKMX  T'YMAaHHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpPECAX T'PaxIaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aWMOJICMCTBOBATh C COUMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUHM C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPUOTHYECKOTI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaXKTAHCKOW MACHTUYHOCTH, MAaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXEHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO Oy AyIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3n4eckon Hayke;

S)Tpya0BOro BOCIMTAHMS:



UHTEPEC K pa3Iu4HbIM cepaM nMpodeccuoHaNIbHON 1eITeIbHOCTH, B TOM YUCIIE
CBSI3AHHBIM C (HU3UKONH M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOP
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa3oBaHUIO B 00JacTu
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6)3K0JI0TrN4YeCKOr0 BOCIIUTAHMS

C(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYyJIbTYypbl, OCO3HAHUE TJI0OATHLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHE JEHCTBUN B OKPYXAIOIIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacLIMpeHne ONbITa AEATEIBHOCTH YKOJOTHYECKON HANPABIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUM 110 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

C()OPMUPOBAHHOCTb ~MHUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb B IIPOLECCE
U3y4YeHUs! (PU3HKU OCYIIECTBIIATh MPOECKTHYIO M HCCIENOBATEIBCKYIO JEATEIbHOCTD
VHIUBUYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jlornueckue aelcTBUA:
CaMOCTOSITCIILHO dbopmyIHpoBaTh u aKTyaJIM3UpOBaTh npodJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh IENN JCITEIbHOCTH, 3aJ1aBaTh NapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B paccMaTpUBAEMbIX (DHU3UYECKUX
SIBJICHUAX;
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMBbl ¢ y4ETOM aHaiu3a HMMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JIESITEILHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEILHOCTH;
KOOPJIMHUPOBATH U BBHITIOJIHATH padOTy B YCIOBUSIX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIIAZICTh HAYYHOW TEPMHUHOJIOTHEN, KIIOUYEBBIMU IIOHATUSIMH M METOJAMHU
buznueckoil HayKu;
BJIAJICTh HABBIKAMH YUEOHO-HCCIIEOBATENBCKON U MPOCKTHOM NESTEIIEHOCTH B
obsactTu (PU3MKU, CIIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIbBHOMY ITOMCKY



METOJIOB peHIeHHs 3aiad (PU3NYECKOTO COACpKAHMS, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B [T0O3HAHHS;

BJIAJETh BUJAMU JIEATEIBHOCTH 1O TIOJYYEHHIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALIMY, MPEOOpPa3OBaHNUI0O M TNPUMEHEHUI0 B Pa3IUYHbIX Y4YEOHBIX
CUTyalLUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISITh [PUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMs, HAXOJAUTh apIyMEHTHI JUJIs JOKAa3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHaJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PELICHUS 3a]aul pe3yIbTaTbl, KpUTUUECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHbIE 33Jaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HAHMA 1O (U3MKE B MPAKTHUUECKYIO  00JacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nunopmanmueii:

BJIAJETh HABBIKAMHU MOJy4Y€HUS HH(OpMAUU (PU3MUECKOrO COAEpPNKAHUS M3
VMCTOYHUKOB PpAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBISATh TOHUCK, AaHaJIU3,
CUCTEeMAaTH3allMI0 M HHTEpHpeTanuio MHPOPMAlUU pa3IMYHbIX BHAOB U (GOpM
IIPE/ICTABIICHHUS];

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIB30BaTh CPeACcTBAa HHPOPMALIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOT UM
B pEUIEHMH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3al[MOHHBIX 3a1ad C
coOmoicHueM TPEOOBAHUM OSPrOHOMHMKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OpPMALMOHHOU
0e301acHOCTH;

cO37aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B PA3IMUHBIX (OpMATAX C YUETOM
Ha3HaueHUs MHGOPMAIMK U LIENEBOM ayAUTOPUU, BHIOMpPAs ONTHUMAaNIbHYIO (HOpMy
IIPEICTABIICHUS U BU3yaJIU3aL1H.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:
OCYIIECTBISATH OOIICHHE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU JESTEIIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYAIlMi U CMATYaTh KOH(QIUKTHL;
pa3BEPHYTO M JIOTUYHO H3Jararb CBOIO TOYKY 3PEHHUSA C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;
IIOHUMAaThb WM HCIIOJIb30BaTh IPEUMMYINECTBA KOMAHIHOM WM WHIMBHIyaJIbHOU
padoThI;



BbIOMpaTh TEMATHKy U METOAbI COBMECTHBIX JCHCTBHM C y4€TOM 0OIIUX
MHTEPECOB ¥ BO3MOXKHOCTEN KaXKI0T0 YJI€HA KOJUIEKTHBA,

OpUHUMATh  LEIHM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JCHCTBUS IO €€ JOCTHKEHUIO: COCTaBJIATh IUIaH JAEHCTBHIA,
pacnpenensaTb pojad ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA M KaXJOT0 YYaCTHHUKAa KOMAaHJbl B OOLIUI
pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TIPOEKThI, OLIEHMBAThb WJEU C TMO3ULIHUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE TMOBEJEHUE B  Pa3IMYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOATENIBHO OCYILIECTBIISATh TO3HABATEIbHYIO JIE€ATEIBHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHH, BBIIBISTH NPOOJIEMBbI, CTaBUTb U  (QOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PEIICHUS pACUETHBIX M KAUECTBEHHBIX 3a]1a4,
IJIaH BBINOJIHEHUS MPAKTUYECKOM paboThl C Y4YE€TOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYalLMsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIA  BBIOOpP, AapryMEHTUpOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO dPYAUIIMH B 0071aCTH (HU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIa/IE€Th HaBBIKAMH MMO3HABATEIbHON pedIeKCUN KaK OCO3HAHUS COBEPIIAeMbIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh NPHUEMBI pedieKCur Uil OLEHKH CUTyalluu, BhIOOpAa BEPHOIO
peleHns;

YyMETh OLIEHMBAaThb PUCKM M CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 MX
CHIDKEHHIO;

IIPUHUMAaTbh MOTUBBI M apryMEHTBl JPYyTHX IIPU aHAIU3E PE3YyJIbTATOB
NEeATEIbHOCTH;

IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,



NpPUHUMATh MOTHUBBI M apTyMEHThl JPYyTUX TMPU aHAIM3E PE3yJbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce MOCTIKEHUST TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMEI IO
buzuke I8 YpOBHS  CpPEIHEro oOmero o0pa3oBaHWs Yy  0Oy4arommXxcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAOIararo A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOITMOHAIBLHOE
COCTOSIHWIC, BUJICTHh HAMPABICHHS Pa3BUTHS COOCTBEHHOH SMOIMOHAIBHON cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh  AQAAaNTUPOBATBHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONICH CTPEMJICHUE K JOCTHUXKEHUIO EIH U
yCIexy, ONTHUMHU3M, HWHHIIMATHBHOCTh, YMCHHE JCHCTBOBaTh HCXOJS W3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKIIFIOYAIONIIEH CIIOCOOHOCTHh MOHUMATh AMOIIMOHAILHOE COCTOSHUC
JIPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEIKUBAHMUIO;

COIMAJTBHBIX HABBIKOB, BKITFOYAIOIIMX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIISATH MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniy oOydenust B 10 kjacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTo (u3zuku B GHOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIOIEM;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHS W3YYEHHBIX (DU3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, WHEpPIUAIbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICaNbHbIN Ta3, MOJEIU CTPOECHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3ajaay;

pacno3HaBaTh (U3HYECKUE SBJICHHS (TIPOIECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHUSI BEUIECTBA WU
AJIEKTPOJAUHAMMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MNPSMOJMHENHOE IBUXKECHHUE,
CBOOOJIHOE MaJICHUE TeJl, ABUKEHUE MO OKPYKHOCTHU, UHEPIIUS, B3aUMOICCTBUE TEI,
muddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE JKUIKOCTEH U TBEPHABIX Tel,
U3MEHEHHEe 00bEMa Ten Mpu HarpeBaHWM (OXJIAXKICHHWH), TEIUIOBOE PaBHOBECHE,
HCIIapeHue, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAJLUIM3ALMs, KUIICHUE, BIJIAXXHOCTb
BO3/yXa, IIOBBILLICHUE JaBJICHUs T'a3a IIPU €r0 HArpEBaHUU B 3aKPBITOM COCYJE, CBA3b



MEXIy [apaMeTpaMu COCTOSIHMSL Ta3a B M300pOLEccax, 3JIEKTpU3auus Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OINKCHIBATh MEXAHUYECKOE JBIDKEHHE, HUCHONB3yS (U3MUECKHE BEIUYUHBL:
KOOpAMHATA, ITyTh, IEPEMEILIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC
Tena, KUHETUYeCKash SHEeprus, NOTEHUHUallbHas HHEpPrus, MexaHudeckas padora,
MEXaHUYECKass MOIIHOCTb, TMPH OINUCAHUU TMPABUIBHO TPAKTOBATH (DU3HMUECKUIA
CMBICJI UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAYECHHS M €IMHHULIBI, HAXOAUTh (POPMYJIbL,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIMUNHAMUY;

ONKCHIBAaTh HW3YYECHHBIC TEIUIOBbIE CBOMICTBA TE€1 U TEIUIOBBIE SIBJICHUS,
UCHONB3Ysl (U3UYECKHE BEJIUMYMHBL: JaBJIEHUE Ta3a, TEMIIeparypa, CpenHss
KMHETHYECKasi SHEPrusi XaOTUYECKOIO JBMIKEHHUS MOJIEKYJ, CpEeIHEKBaIpaTHYHas
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOThI, BHYTPEHHsISI »HEprus, padora rasa,
KOA(p(GUIUEHT TOJE3HOT0 JCHCTBUS TEIUIOBOIO JBUTATENs; MpPU OMHCAHUU
OPAaBWJIBHO TPAaKTOBAaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIWYMH, HX
0003HaYEHUsI U €ANMHUIIBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO
BEJIMYMHY C APYTUMH BEIUYHUHAM;

OMKCHIBATh M3YUYEHHBIE AIEKTPHUUECKHE CBOMICTBA BEIIECTBA M JJEKTPUUYECKUE
SBJIEHUS! (IIPOLIECCHI), MCIHOJB3Ys (PU3NUYECKUE BEIMYMHBI: JIEKTPUUYECKUIN 3apsf,
IIEKTPUYECKOE I0JI€, HANPSIKEHHOCTh MOJISA, MOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB;
IIPU OMMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUNA CMBICI UCTIOIb3YEMbIX BEJIUYHH,
uX OOO3HAUYEHUS W E€IWHHUIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE JTAHHYIO
(HU3HYIECKYIO BEIMUUHY C IPYTUMH BEIMYHHAMY;

aHaJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBJICHUS, MCIONB3Yys (U3HUECKUe
3aKOHBI M MPUHIMILL: 3aKOH BcemupHoro tsarorenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXAaHWYECKON 3HEPIUH, 3aKOH COXPAHEHMSI UMITYJIbCa, PUHLIUIT
CYNEpHO3ULIMA CWJI, MPHUHIMI PaBHOMNPABUS HMHEPUUATIBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUs BELIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpeqHell KMHETUYECKOW HHEepruM TEIUIOBOIO JIBHXKEHHUS MOJEKYJ C aOCOIIOTHOU
TEeMIIepaTypoi, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOIrO
3apsna, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BBIPAKEHUE U yCIIOBUS (TPaHUILIbl, 00JaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIEC MPUHIMIBI AEHCTBUS MAalllMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 HMCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 MCCIENOBAaHUIO (U3MYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HW3MEpPEHUM, IMpPU 3TOM
dbopmynupoBath mpodaeMy/3anady U TUMOTE3Y YUEOHOTO SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pyA0BaHUsA, IPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;



OCYIIECTBJISATh MPSMbIE U KOCBEHHBIC M3MEpPEHUs (PU3MUECKUX BEJIWYWH, MPHU
TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO H3MEPEHHS] W MCHOJb30BATh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCUMOCTH  MEXAYy  (U3MYECKMMH  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHM, MpPU HSTOM KOHCTPYHPOBATH YCTAHOBKY,
¢bukcHpoBaTh pe3ybTATHI MOJYYEHHON 3aBHCUMOCTH (PU3MUECKHX BEJIWYUH B BHUJIEC
TaONIuUI U TpaUKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM UCCIIeI0BAHUS;

coOIoaTh MpaBuiaa 0e30MacHOro TpyJa MpH MPOBEJCHUU HCCICAOBAHHUM B
paMKax y4eOHOro HSKCIEPUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOH U MPOEKTHOMN
NESATEILHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1a00OpaTOpHOTrO
o0opy1oBaHUS;

penaTh pacu€THBIE 3a/1a4M C SIBHO 33/IaHHOM (PU3NYECKON MOJAEIBIO, UCIIOJIB3YSI
¢dbu3nUecKue 3aKOHbI M MPUHIIUIBI, HA OCHOBE aHAIM3a YCIOBUS 3a/ladyd BHIOMpATH
(bU3HYECKYI0 MOJIEIh, BBIJIEIATh (PU3UUECKUE BEJIUYUHBI U (DOPMYJIIbI, HEOOXOIUMBIE
Il €€ penieHus, NPOBOAWUTH PACUYEThl M OLEHHMBATH PEAIBHOCTH IOJIYYEHHOTO
3Ha4YCeHUS (PU3NUECKON BETUUUHBI;

pelaTh Ka4eCTBEHHBIEC 3aJ1auyd: BBICTPAWMBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LIETIOYKY pPACCY X ACHUH C ONOpPOM HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKHe ABIICHUS,

MCITIOJIB30BaTh MPHU PELICHUH YYEOHBIX 3a7a4 COBPEMEHHbIE MH(OpPMALMOHHbIE
TEXHOJIOTUU I TOWCKA, CTPYKTYPUPOBAHUSA, WHTEPIPETALMUA U MPEACTABICHUA
y4eOHOM ¥ Hay4YHO-TIOMYJAPHOM HHQOpMAlMU, TOJYYCHHOW U3 Pa3IMYHbIX
HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MMOJTYyYaeMy0 HHPOPMAIIUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHI;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW KU3HU IS
oOecrieueHuss 0€30MaCHOCTH TIPH OOpalleHWHd C MPUOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMM, ISl COXPAHEHMS 370POBbS U COOJIIOJIEHHUS HOPM 3KOJOTHUYECKOIrO
TOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTtatb B Tpynne C BBIMOJIHEHUEM pPaA3JIMYHBIX COLUAIBHBIX PpOJIei,
IUIAHUPOBATh PabOTy TPYNIbI, PAIMOHAIBHO paCHpENesiTh OOS3aHHOCTH W
IJIAHUPOBATh JIESITEIBHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJICKBATHO OILICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI.

K xonity o0ydenus B 11 kiacce npeaMeTHbIE pe3ysibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JTEMOHCTPUPOBATh HA MpPUMEPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON JEATEIBHOCTH JIFOJEH, LETOCTHOCTh W E€IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;



YUYUTHIBATh TPAHUIBl TMPUMEHECHHS W3YYCHHBIX (DU3UUYECKUX  MOJICIICH:
TOYEUHBIM SJICKTPUYECKUM 3apsijl, Jyd CBETA, TOUCUHBIA MCTOYHUK CBETa, siACpHAas
MOJIENIb aTOMa, HYKJIOHHAsI MOJIC]Tb aTOMHOTO SiIpa MPH pelieHur (GU3NIECKUX 3a1a9;

pacno3HaBath (hU3MYECKUE SBJICHUS (IIPOLIECCHh) U OOBSICHATH MX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKH W KBAHTOBOM (PU3MKH: DJIEKTPUYECKas MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHUS TOKa, B3aMMOJICHCTBUE
MarHuTOB, SJIEKTPOMArHUTHAS UHIYKIIMS, IEHCTBHE MAarHUTHOTO TOJIsl HA MPOBOJHUK
C TOKOM M JBIDKYUIMHCS 3apsll, JJIGKTPOMAarHUTHbIE KoOJIeOAHUS W BOJIHBI,
IPSIMOJIMHEWHOE pacipocTpaHeHue CBETa, OTpaXKeHue, pesioMJICHHE,
uHTephepeHus, audpakuus W MOJIIpU3alMs  CBETa, JUCHEPCHS  CBETa,
dbotoanekTpudeckuii 3hdext (pororddekr), cBeToBOE AaBlICHHUE, BO3ZHUKHOBEHHUE
JMHEWYaTOro CIHEKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONMUCHIBATh H3YyYECHHBIE CBOICTBA BEHIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE, IIEKTPUUECKYIO MPOBOJUMOCTb PA3JIMUHBIX CPEM) U DJICKTPOMArHUTHBIC
ABJCHUSL (MPOLECCHI), UCIOJIb3Ysl (U3UYECKUE BEIMYMHBI: SJICKTPUUECKUN 3aps,
cuja TOKa, BJCKTPUUECKOE HAMPSHKEHUE, SJIEKTPUUECKOE CONMPOTUBIICHHUE, PA3HOCTD
MOTEHIIMAJIOB, JEKTPOABIKYIIAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIS,
cuia Amnepa, cuna JIopeHua, UHIYKTUBHOCTh KaTyIIKU, SHEPTHUSI 3JIEKTPUUECKOTO U
MarHMTHOTO TOJICH, IePUO U YacToTa KojebaHui B KoJieOaTeIbHOM KOHTYPE, 3apsij
U cujia TOKa B MPOIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHui, pokycHoe
pacCTOSIHME W OINTHYECKas CHJIA JIMH3bI, MPU ONWCAHUM NPABUIBHO TPAKTOBAaTh
bU3MYECKUI CMBICT HCIOJNB3YEMBbIX BEIMYMH, HX OOO3HAYEHUS H EAUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JAPYTHUMHU
BEJINYMHAMU;

ONMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJICHUS W TMPOIECCHI, HCHOJb3Ys
bu3MYecKue BEJTUYUHbBI: CKOPOCTh dJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa
CBETa, PHEPTUSA U UMITYJhC (HOTOHA, MEPUOJ MOTypacmaja, YHEPTUsi CBSI3U aTOMHBIX
sjep, MpU ONMUCAHUM MPABUIBLHO TPAKTOBAaTh (DU3UYECKUN CMBICT HUCIIOIb3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U CAUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BEJTMYUHY C JAPYTMMHU BEJIMUYMHAMH, BBIYUCIIATH 3HAUEHUE (DU3NUECKOM
BEITUYNHBL;

aHANM3UPOBATh (PU3UYECKHUE TPOIECCHl M SIBICHHS, HCIOIB3Ys (HU3HUUECKUE
3aKOHBI U TPUHIUIBL 3aKOH OMma, 3aKOHBI MOCJIEIOBATEIBHOTO U TapajuIeIbHOTO
COCIMHECHUSI IPOBOJHUKOB, 3aKOH Jlkoyns—J/IeHna, 3aKOH BJIEKTPOMAarHUTHOM
WHJYKINHU, 3aKOH MPSMOJUHEWHOrO0 PACHpOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHMS CBETa, ypaBHeHHME OWHINTeHHA i (oTodddekTa,
3aKOH COXpPAHEHMSI SHEPruM, 3aKOH COXPAHEHUS HMMITYyJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOT0 3apsifia, 3aKOH COXPAaHEHMs MacCOBOr0 4Mcla, MocTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpyu 3TOM pas3inyaTh CIOBECHYIO (OPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOe BBIpAKEHHUE W YCJIOBUA (TpaHMIbI, 0OJIacTH)
NPUMEHUMOCTH;

OTIPE/IETATh HAMPaBJICHUE BEKTOPa MHAYKIIUA MarHUTHOTO TOJI IPOBOJHUKA C
TOKOM, ciibl AMmriepa u cuiibl JIopeHiia;

CTPOUTH U OMUCHIBATh U300paKEHHUE, CO3/]aBAEMOE INIOCKUM 3€pPKaJIOM, TOHKOH
JIMH301;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCIEIOBAaHUIO (U3MUYECKUX SBICHUM U
MPOLIECCOB C MCIOJb30BAaHUEM IMPSMBIX M KOCBEHHBIX HW3MEPEHUI: TpPU 3TOM
dbopmyHpoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO IKCIEPUMEHTa, COOMpATh
YCTaHOBKY U3 MPEUIOKEHHOTO 000pyA0BaHUs, IPOBOAUTH OIBIT U (OPMYJIUPOBATH
BBIBO/IBI,

OCYIIECTBIISITh TMpPsIMbIE U KOCBEHHBIE M3MEpEHHs (M3UYECKUX BEIHYWH, MPU
TOM BBIOMPATHh ONTUMANbHBI CIHOCOO M3MEPEHHS W HCIIOJIb30BATh HM3BECTHBIE
METO/Ibl OLIEHKHU MOIPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PM3WYECKUX BEJIMYMH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpPEHHUI: TPU 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DPUKCHUpPOBATH peE3yJIbTaThl
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJIE TAOJIUIl U TpaUKOB, Ie1aTh
BBIBO/IbI 110 pE3yJIbTaTaM UCCIIEOBaHMS;

coOmoaTh MpaBuia 0€30MacHOro TpyJa MpU MPOBEIECHUH HCCIEIOBAHUN B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Y4eOHO-MCCIENOBATEILCKOH U MPOEKTHOM
JIESITEIBHOCTH C HWCIOJB30BaHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JIaDOpPAaTOPHOTO
00opy10BaHUS;

pemarh pacu€THbIE 3374 C SIBHO 33JaHHOM (PM3MUYECKON MOJIENbI0, UCTIOb3Ys
¢u3nyecknue 3aKOHbl U MPUHLUIBI, HA OCHOBE aHalIM3a YCJIOBUS 3a/ladl BBHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIIETATh (PU3HMUECKUE BEJIUYMHBI U (DOPMYJIbI, HEOOXOAUMBIE
Ui €€ pelieHHs, MPOBOIUTH Pacué€Thl M OLIEHWBATH PEATBHOCTH IMOJyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

peliaTh KaueCTBEHHbIE 3aJauM: BbICTpaUBaTh JIOTUYECKH HEIMPOTHBOPEUHBYIO
IENOYKY PpACCYKICHHH C OMOpod Ha H3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCTIONIb30BaTh NIPU PEIICHUN y4eOHBIX 3a7ad COBPEMEHHbIC MH()OPMAIMOHHBIE
TEXHOJOTHM JUIsl MOHMCKA, CTPYKTYPHUPOBAHMs, WHTEPIpETAlMd W MPECTaBICHUS
y4eOHONW ¥ Hay4YHO-TIOMYJIAPHOM WHQPOpMANMU, TIOJYYCHHONW W3 Pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOyIaeMyI0 HH(HOPMAIIHIO;

OOBSICHATH MPUHIIMIIBI JCHCTBYS MAIIMH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIb30BAHUS B MOBCEIHEBHOM KU3HH;

IPUBOJUTH MPUMEPHI BKJIA/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS MO0 (PU3UKE B MOBCEIHEBHOW KU3HU AJIs
oOecnieueHnss 0€30MacHOCTH MpU OOpalieHuH C MpUOOpaMU M TEXHUYECKUMHU



YCTPOWUCTBAMH, ISl COXPAHEHHs 370POBbS W COOJIOIEHUS HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TpyNIe€ C BBINOJHEHHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBATH PabOTy TPYNIbl, PAIMOHAIBHO pAacHpeneisaTh OOA3aHHOCTH U
IUIAaHUPOBATH JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB T'PYIINbBI B PEHICHUE pacCMaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanu KoaundecTBo yacoB DJIeKTPOHHbBbIE
© e pa3ueioB u (uudpoBbIe)
n/ Bcer Konrpoabsnbl = IIpakTHyecku
TeM oOpa3oBaTejibHbIE
I 0 e padoThbl e padoThbI
NPOrpamMMbl pecypchl
Paznen 1.OU3UKA U METO/bI HAYUYHOI'O IO3HAHMU S
duszuka u
METOLEL bubnuorexa [JOK
1.1 g 2 https://m.edsoo.ru/7f41bf7
HAy4HOTO )
TIO3HAHMUA B
Hroro mo pazneny 2
Pa3zpen 2.MEXAHUKA
bubnunorexka LIOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bubnunoreka LIOK
2.2 JluHamuka 7 https://m.edso0o.ru/7f41bf7
2
3aKOHBI bubmmoteka IIOK
2.3 COXpaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Hroro no paszneny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OcHOBEI
MONEKVIISDHO- bubmmoteka IIOK
3.1 P . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM p
TEOPUH -
OCHOBEI bubnunorexa LIOK
3.2 TEPMOJIUHAMHK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSIHUS bubnunorexa LIOK
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf7
da3oBrIc 2
TIePEXO0/IbI
Hroro no pazneny 24
Paznen 4.9JIEKTPOJIMHAMUMKA
41 DNEeKTPOCTaTHK 10 1 bubnmoreka [JOK
' a https://m.eds00.ru/7f41bf7
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ITocTossHHABIM
AIIEKTPUYECCKUI
4.2 TOK. TOKH B
Pa3IUYHBIX
cpenax

Hroro no pazneny

CucremaTu3zanus u
000011IeHNE 3HAHUI
OBILIEE
KOJIMYECTBO
YACOB IIO
ITPOI'PAMME

12

22

68

N

bubnunoreka LIOK
https://m.edsoo.ru/7f41bf7
2



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(ungposbie)
n/  pasienoB u TeM Becer  Kourpouabubl  IIpakTHueck
o0pa3oBaTe/ibHbIE
n NporpaMmMbl 0 e padoThl ue padoTbl
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
MaruauTHOE ToJIe. bubmuorexa [JOK
1.1 DNEeKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41c9
as UHIYKIUS 7c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHbBI
MexaHHYEeCKHE U bu6mmoreka [IOK
2.1 AJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bl€ KOJIEOaHUs ic
MexaHn4deckue u bu6mmoreka [IOK
2.2 AJICKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41c9
bI€ BOJIHEI ic
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro nio pazgeny 24

Pasznea 3.0CHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI
CICIHATbHOM bu6nmoreka [JOK
31 4 1 https://m.edsoo.ru/7f41c9
TEOpUHU .
OTHOCHUTEIBHOCTHU —
Hroro no pasueny 4

Pa3znea 4 KBAHTOBAS ®U3UKA

DIJIeMEHTBI bubmuorexa [JOK
4.1 KBaHTOBOH 6 https://m.edsoo.ru/7f41c9
OIITUKHU ic
bubmuorexa [JOK
4.2 CrpoeHune atoma 4 https://m.edsoo.ru/7f41c9
7c
bubmuorexa [JOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
7c
Hroro no pazneny 15

Paznea 5.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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DJIEMEHTHI

bu6mmoreka [IOK

5.1 aACTPOHOMHH U 7 1 https://m.edsoo.ru/7f41c9
acTpoQU3UKH ic
Hroro no pazgeny 7

Pa3nesn 6.OBOBIIAIOIIEE IIOBTOPEHUME

bubmuoreka [JOK
00600
6.1 obtarottee 4 https://m.edsoo.ru/7f41c9
MTOBTOPCHHE
7c
Hroro no pazneny 4
CucreMarusaims u 1
0000111eH1e 3HAHNI
OBIIEE
KOJIMYECTBO 66 4
YACOB I10

[NPOT'PAMME



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

		2023-08-30T15:09:00+1200
	Богатырева Елена Александровна




