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IHOACHUTEJBHASA 3AIINCKA

[IporpamMma no ¢u3uke 6a30BOro ypoBHS Ha YPOBHE CPEIHEro 0OILEero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOXKEHUI U TpeOOBaHUM K pe3ysIbTaTam
OCBOEHHMSI OCHOBHOI 00pa30BaTeIbHON NpOorpaMmsbl, npeactaBieHHbIX B GT'OC
COO, a Takxe ¢ y4€ToM (QeaepanbHOil paboyeill mporpaMMbl BOCIUTAHUS U
KOHIIENIMU TpernoaaBanus yueOHoro npeamera «dusnkay B 00pa3oBaTeIbHbIX
opranmszauusax  Poccuiickor — ®dexepauuu, — peanu3yrOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copnepxxanue mnporpaMMbl Mo (PUM3MKE HampaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyyeHnn uX (@u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNIbHOCTHOTO — moaxoxaa. llporpamma 1o  (U3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k miIaHUPYyEeMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeETaInpeAMETHBIM pe3ybTaTaM 00yUYeHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peai3allud  MEXIPEAMETHBIX CBsi3ed (PU3UKM C €CTECTBEHHO-HAayUHbBIMU
yueOHBIMU TpenMeTraMu. B Hell omnpenesistoTcss OCHOBHBIE 1€ H3Yy4EHHUs
(bU3UKN Ha yPOBHE CPEHETO 00IIero o0pa3oBaHusl, MIAHUPYEMBIE PE3yJIbTAaTh
OCBOCHMSI Kypca (PU3MKHU: JTUYHOCTHBIE, METalpeJIMETHbIE, MpEAMETHBIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pusmKe BKIIOYAET:

e IUIAHMpPYEMbIE€ pE3yJIbTaThl OCBOEHHUS Kypca (u3mku Ha 0a30BOM

YpOBHE, B TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI IO T0J1aM 00yUYEHUS;

e coJiepKaHH€ yueOHOTo mpeamera « Pu3nKay» Mo rojgaM 00ydeHHUs.

®duzuka KaKk Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTyMHas B
KayecTBE ydeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B
cucteMy 3HaHMi 00 oOkpyxkawmeMm wmupe. I[lIkonpHBII Kypec OGuU3NKH —
CUCTEMOOOpa3yIoMi Il  €CTECTBEHHO-HAYyYHbIX Yy4YE€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOILIECCOB M SIBJICHHI,



M3y4aeMbIX XHUMHUEH, Ouosioruei, ¢usmdeckoil reorpadueil m acTpOHOMUEH.
Hcnonp30BaHne M aKkTUBHOE MPUMEHEHHE (PU3NYECKUX 3HAHUN Ompeesier
XapakTep M pa3BUTUE Pa3HOOOpA3HbIX TEXHOJIOTMA B c(epe SHEpreTHKH,
TPAHCIIOPTa, OCBOCHUsI KOCMOCA, ITOJIyYeHHUsI HOBBIX MaTEPUAJIOB C 3aJaHHBIMHU
cBOiicTBaMH H Jpyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKIAJ B
(dopMupOBaHHE €CTECTBEHHO-HAyYHOM KapTHHBI MHpa OOydYaroluxcs, B
(opMupoOBaHHE yMEHHM TNPUMEHSATh HAyYHBIM METOJA IIO3HAaHUS IpH
BBINIOJTHEHUH UMU YUEOHBIX UCCIIEI0OBAaHUI.

B ocHOBy Kypca ¢u3uku ISl YPOBHSI CpEOHEro oO0IIero oOpa3oBaHUs
MOJIOKEH DPsiA UAEH, KOTOPBIE MOXHO pPacCMaTpuBaTh KaK IPUHLHIBI €T0
ITOCTPOCHMUSL.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (U3UKU
o0beMHEH BOKPYr (u3MUecKux Teopuil. Beagymum B Kypce sBIseTCS
(opMupOBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSAX MaTEpUHU, BELIECTBE U
T0JIE.

Hoes cymanumapuzayuu. E€ peanuzauus NpearonaraeT MCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIHANAa (U3HUUYECKON HAYKU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TakXe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU ITPpoOIeMaMu.

Hoes npuxnaonou mnanpasenennocmu. Kypc ¢uszuku mnpeanosnaraer
3HAKOMCTBO C IIMPOKUM KPYroM TEXHHYECKHMX UM  TEXHOJOTMYECKUX
MIPUJIOKEHUHN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs MNOCPEACTBOM BBEJICHHUS 3IIEMEHTOB
COJIEp)KaHus, MOCBSIIEHHBIX SKOJOIMYECKUM Mpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYX ACHUS
npo0ieM  palMoOHAIBHOTO  NPUPOJAOIONB30BAHUA M IKOJOTMYECKOH
0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro oOIero
oOpazoBaHus ABISIOTCA uznueckue Teopuu (hopMUpoOBaHUE MPEACTABICHUIN O
CTPYKTYpE NMOCTpOEHUsI PU3NYECKON TeOpHUH, posiv (yHAAMEHTAIBHBIX 3aKOHOB
U TPUHLUANOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, TPaHULIAX
IIPUMEHUMOCTH TEOPHUH, Il ONHMCAHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBI TOAX0J B Kypce (U3UKH peanu3yercs
OpeXAEe BCEro 3a CUET OPraHu3alUMu DKCHEPUMEHTAJIbHOU JEATEIIbHOCTH
oOyuaromuxcst. g 6a30Boro ypoBHS Kypca (PU3MKH — 3TO HCIOJIb30BAHUE



CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB W JTAOOPATOPHBIX
paboT, KOTOpble B TIporpamMme mo (u3uke OOBEIUHECHBI B OOMIUN CIHCOK
YUYEHMUYECKUX TMpaKkTUYeCKuX paboT. BeijeneHne B yKa3aHHOM IepeyHe
1ab0paTOPHBIX PadbOT, MPOBOAUMBIX JIJIi KOHTPOJIS U OLEHKH, OCYIIECTBIIAETCA
YYaCTHHUKaMHd 0Opa30OBaTEIbHOIO IpoLecca HUCXOIsd U3  0COOEHHOCTEH
IJJAHUPOBAHMS U OCHamIeHus kabwnHera ¢usuku. [Ipm sTOoM oOecmeumBaeTCs
OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJIUTH KOCBEHHBIE H3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX THIIOTE3.

Bonpimoe BHMMaHUWE yIENSETCS PEIICHHIO PACUYETHBIX W KadeCTBEHHBIX
3amad. [Ipu 3TOM U1t pacUETHBIX 3a71a4 MIPUOPUTETOM SIBIIIOTCS 3a/1a4d C SIBHO
3alaHHON  (PM3UYECKOM MOJENbIO, TO3BOJIAIONINE TMPUMEHITh H3yYCHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, Tak U UHTETPUPYS
3HaHWS W3 pa3HBIX paszaenoB. J[Ig KadecTBEHHBIX 3a7ad MPHOPUTETOM
SBIISIIOTCS  3a7aHUsl Ha OOBSICHEHWE TMPOTCKAaHUS (PUIWUCCKHUX SIBICHUN U
MPOIIECCOB B OKPY>KAIOIIEH KU3HU, TpeOyromue BeiOOpa (puznueckoil Moaenu
JUTSL CUTyalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY OO0eCIeueHuI0 yueOHOro mpoiecca 0a30BBbIl YPOBEHb Kypca
bu3UKM Ha YpPOBHE CpeaHero oluiero oOpa3oBaHUs JOJKEH H3y4aThCs B
YCJIOBUSIX TIPEIMETHOTO KaOuHeTa (PU3UKU WM B YCIOBUSX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro IukiIa. B kabuHeTe Qu3NKu
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTOpHOE OOOPYIOBAaHUE ISl BBIMOJTHEHUS
YKa3aHHBIX B TIPOrpaMMme MO (U3MKE YYCHHUYECKUX TPAKTHYCCKUX pPaboT H
JAEMOHCTpAIIMOHHOE 000PYI0BaHHUE.

JlemoHCTpaninoHHOEe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH M 00OECIEeYMBAECT MOCTAaHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe IO (PU3MKE KIFOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMUSI HW3YyYacMbIX SIBJICHHUH W  IPOIECCOB, OJMIUPHUYCCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 00OpyAOBaHHE JIs YUYCHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMAaTUIECKUX KOMIUIEKTOB M 00€CTIEUNBAETCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYyX oOOydJarommuxcs. TeMaTHuecKue KOMILICKTHI
J1a00paTOpHOTO OO0OPYIOBAHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHWN aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
M3MEPUTEILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TIEJISIMHU H3y4YeHUs (PU3UKHU B 00111eM 00pa30BaHUHU SIBIISTIOTCS



dbopMupoBaHrE WHTEpEca M CTPEMJICHHUS OOYUYaIOIMUXCS K HAYYHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJEC IIO3HAHUS M
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIICHUS K OKpPYXKaIOIUM
SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHUS KaK pe3yibTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupoBaHUEe yMEHUH OOBSCHATH SBJICHUSA C HCIOJB30BAaHUEM
bu3HUeCcKNX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O POJW (DU3UKH IS PA3BUTHS JAPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKHA M TEXHOJIOTHM.

JlocTkeHre TUX 11eliel 00eCIeYMBAETCS PEIICHUEM CIICTYIONINX 3a1a4 B
npoIiecce n3yueHus Kypca (pUu3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  usnueckux
3aKOHOMEPHOCTSX,  3aKOHax, TEOpHUsIX, BKJIOYAas  MEXAHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUH MPUMEHSATh TEOPETUYECKUE 3HAHUA A
0ObsICHEHUS (PUBMYECKUX SBJICHUNW B MNPUPOAE U JUISl TPUHSATUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOW KU3HU;

OCBOCHHE CIOCOOOB pEIICHUs Pa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
¢du3nyuecKkoil MOJeNbIo, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE
co3JlaHue (PU3NUUECKON MOEIH, aICKBATHOM YCIIOBUSIM 3a]1auu;
MOHMMaHUEe (PUBHMYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJIOTMYECKUX IIPOLECCOB, HUX BIMUSHHUS Ha
OKPYXKaIOLLYI0 Cpeny;

OBJIQJICHUE METOJIAMHU CAMOCTOSATEILHOTO TUIAHUPOBAHUS U TTPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAJIK3a U UHTEpIIpeTaluu HHHOpMaInH,
ONpeAETICHHS JOCTOBEPHOCTH MOJYUYEHHOTO pe3yIbTara;

cO3JaHue YCJIOBUM IS pa3BUTUSA YMEHUU IIPOEKTHO-
HCCIIEI0BATEIICKOW, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 kitacce — 68 yacoB (2 4aca B HEJICINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TMEpPeUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PalOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JElacT BBIOOP
IIPOBEICHUS JTA0OPATOPHBIX PaOdOT M OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEH 00yYaroIUXCs.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOI'O IO3HAHUSA

duznka — Hayka o npupoze. Hayunele MeTObI MO3HAHUS OKPYKAOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3HUKE.

MopnenupoBanue (pU3NUECKUX SIBJIEHUH U IpoleccoB. Hay4yHble rUIIOTE3bI.
dusnyeckue 3aKOHbl M TEOpUU. ['paHMIBI TPUMEHUMOCTH (PU3HUECKUX
3aKOHOB. [IpMHIIMI COOTBETCTBUA.

Ponb 1 mecto ¢usuku B pOopMUpPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropble ¥ HU(PPOBbIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MATEpUAIbHOW TOYKH, UX MPOEKUUU HA OCHU CHUCTEMbI KOOPIUHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMPSMOJUHEWHOE ABMX)eHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TEpeMeICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHue CBOOOHOTO TaeHHS.

KpuBonmuuenHnoe nBuxkeHue. JIB)KEHME MaTEpUAIBHOM TOYKH IO
OKPYKHOCTH C IIOCTOSSHHOM 10 MOIYJIKO CKOPOCTBHO. YTJOBas CKOPOCTb,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTenbHoe
YCKOpEHHE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPHUMEHEHHUE: CHUIAOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBI oTCuéTa, WUTIOCTpalusT ~ KUHEMaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

[IpeoOpa3zoBanne IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.



Habmronenue nBuxeHHs Tena, OpPOIICHHOTO MO YIiOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpasnenue ckOpocTH IpHu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenne HEPABHOMEPHOTO JABWIKEHHS C  LEJIBI0  ONpEIEIICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MyTSAIMH, NPONACHHBIMU TEIOM 3a
NOCJIEN0BATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHH IMPH PABHOYCKOPEHHOM
JNBWKEHUU C HAYAIIbHOM CKOPOCTBIO, PABHOU HYIJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM KUIAKOCTH.

N3ydyenue nBuxeHHs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensHOCTH ['amunesa. llepBeii  3akoH  HproToHa.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoit 3akon HeroTona
JUIsL MaTepraabHOi TOUkU. Tpetnii 3akoH HproTOHA JU1si MaTepranbHbIX TOYEK.

3akoH BcemHpHOro tsirorenus. Cuna Tsokectd. IlepBasg kocmuyeckas
CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Bunsl TpeHust (1OKOs, CKOJIbXEHHs, kaueHus). Cuna TpeHus.
Cyxoe Tpenue. Cuina TpeHHs CKOJIbXEHUS U cuiia TpeHus nokos. Koadduument
TpeHus. Cuia CONpOTUBIICHUS NPH JIBHKEHUH TEJa B )KMJIKOCTH WJIU Tas3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHME: IOAIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenune nHepuuM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CiioxeHune Cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(opMaluu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U A CHUM.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



N3ydenne nmxeHus Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pE3nHOBOM 00pasle, OT UX AePopMarii.

HccenenoBanue yciaoBHMI pPaBHOBECHsI TBEPAOTO TeJd, MMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

WMiynibc MaTepHalibHOM TOYKM (Te€da), CUCTEMbl MATEPHAJIbHBIX TOYEK.
MMiynsC Ccuilbl M1 M3MEHEHHME MMITYJIbCa Tea. 3aKOH COXPAaHEHHs HMMITYJIbCA.
PeakTuBHOE NBM>KECHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunetnueckass sHeprusi MaTepHalbHOM TOYkU. TeopemMa 00 M3MEHEHHH
KMHETUYECKOU DHEPTUU.

[loTeHnmanbHass  JHEPrUs. [loTeHnmansHass  3HEPIUs  YNPYyro
neopMUpPOBaHHOM MpyXkuHBL. [loTeHIManbHas SHEprust Teaa BOJHU3U
ITOBEPXHOCTHU 3EMIIH.

[loTeHumanbHble W HENOTEHUUANbHblE  cuUibl. CBsS3b  pabOTHI
HEIOTEHLIMAIBHBIX CUJI C U3MEHECHUEM MEXAHUYECKOM JYHEPIUM CUCTEMBI TeEJl.
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOIIED,
IPYKUHHBIN IUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydyeHne aOCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnepoBanue CBsI3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHUYEeCKOM
SHEPIuM Teja Ha IPUMEPE PACTAKEHUS PE3UHOBOIO KIyTa.

Pasznen 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA
Tema 1. Ocnosbl MONEKYIAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TOJIO)KEHUSI MOJEKYJSIPHO-KMHETUYECKOW TEOpUM U HUX
ompITHOE oOOOCHOBaHWe. bpoyHoBckoe nBmwkenue. [udbdysmsa. Xapaxrep
JIBWKEHUST M B3aMMOJECHMCTBHUS YacCTUIl BemlecTBa. Mozenu CTpOeHUs TIas3oB,
KUJIKOCTEH W TBEPABIX TeNl U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE THUX

Mojeneid. Macca u pasmepsl mosiekyls. KommyectBo BemectBa. [locTosiHHas
ABoraapo.



TertoBoe paBHOBecue. Temnepatypa u €€ wusmepenue. [llkana
temneparyp Llenbcus.

Mopgens wupaeanbHoro Tra3za. (OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-
KMHETHUYECKOU TEOPUH HACAIbHOro rasa. AOCOIIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KMHETHMYECKOM SHEPTHMH TEIIOBOTO JIBWXKEHHWs vacTul rasa. Illkama
temneparyp KensBraa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Kunaneitpona. 3akon JlansToHa. M301mpo1iecchl B HaeaabHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BellecTBa. ['paduyeckoe TMpeACTaBICHHE H30IPOIIECCOB:
U30TepMa, U30X0pa, u3odapa.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, MOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeIeCTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OmnbIThl 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMMOJECHCTBUA.

Mogens, HIUTFOCTPUPYIOLIas MPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSHHS HJCATIBHOIO Tasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ornpenenenne Maccel BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEM.

UccnenoBanne  3aBUCUMOCTM  MEXAYy  IapaMeTpaMHd  COCTOSIHUS
pPa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyTtpenHss DHEpPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MeHeHus. KoimuecTBo
TEIJIOTHl U paboTa. BHyTpeHHssT sHEprusi OJHOATOMHOTO HCATHHOTO Tasa.
Buasl Temonepenayuun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHUE. Y IeJIbHAs
TEIJTIOEMKOCTh BellecTBa. KonnmuecTBO TEMNOTHI ITPHU TEIJIONEPEaAYE.

[Tonstue o0 ammabarHom mporiecce. IlepBbIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHnre mepBoro 3aKkoHa TEPMOAMHAMUKU K u3ompoieccam. ['paduueckas
WHTEepHpeTanus padoThl Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIeccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHUOMOBI  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi sHEprUM B TEIUIOBBIX MamunHaX. KoadduimeHT mnone3Horo



nevcTBus TeruioBod MamuHbL. [{ukn KaprHo u ero xoaddumueHT mosie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOTIEMBI TEIUIOIHEPTETUKH.

TexHuueckue ycTpoMcTBA W NPAKTUYECKOE NPUMEHEHHWE: JBUTATEllb
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruM Tejla MpU COBEPIICHUU paOOThI: BBUIET
npoOku U3 OYyTBUIKM TMOJ JACUCTBHUEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPAIINS ).

N3meHnenue  BHYTpeHHEW  SHepruu  (TeMmIeparypbl) Tela  IpH
TEeIUIonepeaaye.

OnbIT Mo aanabaTHOMY pPaCIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOWHBI, JBHUTareisi BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eewyecmea. Pazosvie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCOIOTHAS
M OTHOCHTEIIbHASI BJIAXXHOCTh BO3Ayxa. HackllleHHbIN map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUSI.

Teépnoe temo. Kpucrammueckune u amopdHble Tena. AHU30TPOMNUS
cBoMcTB KpucTamwioB. JKunakue kpucrtamibl. COBpEMEHHBIE MaTEpHUAIIbI.
[InaBneHue u KpucTayM3anus. Y neapHas Teriora miasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus ¥ IiiaBJIeHUs KPUCTAJUIMUECKOTO BEIIECTRA.

JleMoHCTpalus KpUCTaIoB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa



DneKkTpu3anus Tela. DJIEKTpUuecKuid 3apsa. J(Ba BHAAa 3IEKTPUUYECKUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKUA W TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHbBI S3JIEKTPHUYECKUN
3apsi. Daekrpudueckoe nosie. Hanpsok€HHOCTD nekTpudeckoro nofs. [Ipunimn
CyNEPHO3ULINU AIEKTPUUECKUX TIOJIEH. JIvaun HaNpsHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGora cun anekrpocraruueckoro mossa.  [lorenuman. PasHocTh
NOTEHUUAJOB. [IpOBOAHUKM W JUAJIEKTPUKUA B AJIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHE: JJIEKTPOCKOIL,
ANEKTPOMETpP, BJEKTPOCTaTHUECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KOHJIEHCATOpP, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MMPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIeKTpOoCTaTUYECKast 3alIUTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOLAIU
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomol

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
HcTtounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpsoxenue. 3akon OMa 1711 yyacTka 1emnu.

DJIEKTPUYECKOE COMPOTHUBJICHUE. YJIETbHOE CONMPOTHBJICHHUE BEUIECTBA.
[TocnenoBarenbHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PabGora »snektpuyeckoro Toka. 3akoH Jlxoyns—JleHua. MoIHOCTh
3JIEKTPUYECKOTO TOKA.

DJIIEKTPOJIBUKYIIAsI CHJIA U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
3akon Owma [ NOJHOM (3aMKHYTOM) JyekTpuyeckord 1nenu. Kopotkoe
3aMbIKaHHUE.



DOneKkTpoHHass MPOBOJAMMOCTbh  TBEPABIX  METANIOB.  3aBHCHMOCTH
CONPOTHUBIIEHUS METAINIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA 31EKTPOHHBIX MYYKOB.

[TonynpoBonuuku.  CoOcTBeHHass W NpUMECHass  MPOBOJUMOCTh
MOJIyITPOBOJHUKOB. CBoiicTBa Pp—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DNeKTpuYecknuid TOK B pPAcTBOpaxX M  paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

DJIeKTpUYECKU TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSATEIbHbBIN
pa3psan. Monuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTelibHble TpHOOPBI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIICHUS, BAKYYMHBIN
IUO0J, TEPMUCTOPbl U (HOTOPE3UCTOPBI,  MOITYNPOBOAHUKOBBIA  THOJ,
raJqbBaHMKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI HWJINHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOLAIN ITIONIEPEYHOI O CEYEHUs U MaTepuaa.

CmenmanHoOe COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHne HNEKTPOABMKYIIEH Ccuiabl. KopoTkoe 3aMbikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB CONPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

NckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3IyXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MmepeHne 3eKTpoABUKYILIEN CHUJIbI MICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaOmronenue amexTposiusa.

MeknpeaMeTHbIe CBSI3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kitacce OCyIIeCTBISIETCS €
Y4ETOM COJIEpPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAy4YHOI'O
MMO3HAHUS: SIBJICHUE, HAYYHBIN (DaKT, TWIOTe3a, (pU3ndecKas BEIHMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHHEe CHCTEMbl ypaBHEHUM, JHMHEWHAs QyHKUUA,
napabona, rumnepOosia, uX TrpaduUKd U CBOWMCTBA, TPUTOHOMETPUUECKHE



(GyHKIHIH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX IMPOEKIIMU Ha OCH KOOPJWHAT,
CJIO’KEHUE BEKTOPOB.

buonocus: mMexaHuueckoe ABW)KEHHME B JKMBOM mpupone, AuPdysus,
OCMOC, TEIJOOOMEH J>XUBBIX OpPraHU3MOB (BHJbI TEIUIONEPEAay, TEIJI0BOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOECHHE aTOMOB M MOJIEKYJ,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeEll,
KUIKOCTEN M Tra3oB, JIEKTPUYECKHE CBOMCTBA METAJUIOB, HJIEKTPOIUTHYECKAsS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpazoBaHUE IBUKEHUHN C UCIIOIb30BAaHUEM MEXAaHU3MOB,
y4€T TpPEHHUS B TEXHHUKE, NOAIIMIIHUKH, HCIIOIb30BAHHUE 3aKOHA COXPAaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHE), ABUTATENIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHaA, OBITOBOM XOJOJIWJIBHUK, KOHJIUILIHOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepUaJioB, B TOM YHCIE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTATUYECKas  3alluTa,
3a3eMJICHUE 3JIEKTPONIPUOOPOB, KCEpOKC, CTPYMHBIN IIPUHTED,
ANIEKTPOHArpeBaTeNbHbIE  HPUOOPBI,  BJIEKTPOOCBETUTENBHBIE  MPUOOPHI,
raJibBaHUKA.

11 KITACC

Paznen 4. JjaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTossHHBIE MarHuThl. B3auMoOAEHCTBUME TOCTOSIHHBIX  MAarHUTOB.
MaruutHoe nosie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3nnnu
MAarHUTHBIX NoJyied. JIMHMKM MarHuTHOM MHAYKUWU. KapThuHa JTUHUNA MarHUTHOM
WHJIYKIIMU TIOJISI HOCTOSIHHBIX MarHUTOB.

MarauTHOe 1MOJIe MPOBOJHMKA C TOKOM. KapThHa nMHUNM WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MpPOBOJHMKA, KaTymku ¢ TokoMm. OmnbeiT Opcrega. BzaummoneiictBue
MPOBOJHHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIllpaBJICHUE.

Cuna JlopeHna, €€ MOIyiabp W HampasjieHUE. [IBH>KEHHE 3apsSKEHHOUN
YacCTHUIIBl B OJJHOPOJHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHME DNEKTPOMArHUTHOW HMHAYKIMHU. [IOoTOK BEkTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOABUKYIIAS CHJIA WHAYKIWHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.



BuxpeBoe anexTpuyeckoe mojie. DNEKTPOABUAKYIIAS CUJIAa WHIYKIIMU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno JleHua.

NHAYyKTUBHOCTh. SIBJI€HHE CAMOMHAYKUIHMHU. OJICKTPOABWIKYILAS CHJIA
CaMOUWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYecKre yCTPONCTBA M MPAKTHYECKOE MPUMEHEHHUE: TOCTOSHHBIC
MAarHUThl, 3JICKTPOMATHUTHI, 3JIEKTPOJBUTATEIb, YCKOPHUTEIU AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnesIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PJIEKTPOMArHUTHOW MHTYKITUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOABWKYILIEHM CWIbl HMHAYKUAH OT CKOpPOCTH
VU3MEHEHUs MAarHUTHOT'O TTIOTOKA.

SIBneHne caMOUHYKITUH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3yyeHne MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

UccnenoBanne nelicTBYSI MOCTOSSHHOTO MAarHUTA HA PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JICKTPOMAarHUTHOW UHTYKIIHH.

Paszpnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMacHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMruTya u ¢asza KojieOaHUH.
[Ipy>xuHHBII MAasITHUK. Marematuueckui MasITHUK. YpaBHeHUe
rapMOHHUYECKUX Kojebanuil. [IpeBpaimieHue HSHEPTUU NPU TAPMOHUYECKHUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UICaTbHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHUYSCKHUMH U
ANEKTPOMArHUTHbIMU KoneOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPTUH B HICATHHOM KOJIe0aTEIIbHOM KOHTYPE.



[IpencraBienne o0  3aryxalmmx  KojieOaHWsX.  BhIHYXIECHHbIE
MeXaHuueckue KoJjiebanus. Pe3onHaHc. BbIHYXJEHHBIE 3JIEKTPOMArHUTHBIC
KOJieOaHus.

[lepemennpiii TOk. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIMTYJTHOE W JEHCTBYIOIIEE 3HAUYCHHE CHUJIbI TOKA U
HaIpsHKEHUSL.

Tpancdopmarop. [IpousBoactao, nepeaava U norpebieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJCTBE
aneKTpodHepruu. KynbTypa HCONB30BaHUS 3JIEKTPOIHEPTHU B MOBCEIHEBHOM
KU3ZHU.

TexHuyeckre yCTpoMCTBAa M NMPAKTUYECKOE MPUMEHEHHUE: DIEKTPUUECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJeOaTEIbHONH CHUCTEMBI (NPY>KUHHBINA WU
MaTeMaTUYECKUI MasITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIM.

Habmronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHNS.

OcumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANpPsKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnenoBaTeIbHOM COEAMHEHUHU PE3UCTOPa, KaTyIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY SIEKTPONIEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

UccnenoBanue 3aBUCUMOCTH TIEPUOJIa MAJIBIX KOJIieOaHWI rpy3a HA HUTH
OT JJIMHBI HUTU U MAcCChI Ipy3a.

HUccnegoBanne mNEepeMEHHOr0 TOKA B IENM W3  IOCIEI0BATEIBLHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIIKK U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHsl pacnpoctpanenusi. [lepuon. CkopocTb
pacrpocTpaHeHus MW JjuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJHBI.
WNurepdepenius u auppakuus MEXaHUYECKUX BOJIH.

3Byk. CKOpocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI H3JIYYEHHS] DSIEKTPOMATHUTHBIX
BOJIH. B3aumHas opuentanusi BektropoB E, B, V B 3iaekTpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHUE, TOISpU3alius,
nudpakuus, uarepdepeniusa. CKOpoCcTh ANEKTPOMArHUTHBIX BOJIH.



[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH Cpe/Ibl.

TexHuyeckre yCTpOICTBA M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHHUE MONEPEUHBIX U MPOIOTBHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKa.

Habnronenue otpaskeHust U MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOntonenue cBsI3u rPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KOJeOaHUH.

UccnegoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX  BOJH:  OTPAXKECHUE,
pesioMJIeHUE, MoJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHEHOE pacIpOCTpaHEHUE CBETa B
OoAHOPOIHOM cpene. JIyd cBera. ToueUHbI HICTOUHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMJICHHS CBeTa. AOCOIIOTHBIN
nokaszaresib npesomiienus. [TonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHbIil yron
MOJTHOTO BHYTPEHHETO OTPAKECHMUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 6eoro ceerta. LIBer.

CoOuparomyie ¥ pacceuBarolue JMH3bL. ToHKas JuH3a. DOKyCcHOE
pacCTOsITHUE M ONTHYECKas cujia TOHKOW JHH3bL. [locTpoenne n3zoOpaxkeHuil B
coOuparolmMx MW pacceuBalomMX JuH3aX. DopMmyja TOHKOH  JIUH3BL.
VYBenuueHue, 1aBacMoe JIMH30M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUUECKON ONITUKH.

BonnoBass onrtuka. MuTtepdepenmus cera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOICHUS MAaKCUMyMOB M MHUHUMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CHH()A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxiuonHas pemérka. YClIoBHE HAOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpH TMaJICHUM MOHOXPOMAaTHYECKOTrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: OYKH, JIyIa,
¢doroanmapaT, TPOEKIUOHHBIN ammapar, MHUKPOCKON, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMonHEHOE PACTIPOCTPAHEHUE, OTPAKECHHE M IIPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojiellb CBETOBO/IA.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKoTa.

Haobnronenue nntepdepeHinu ceera.

Habnronenune nudpakiuu cBera.

Habmtonenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tomyuyenue cekTpa ¢ MOMONIbIO AUPPAKINOHHON PEIIETKH.

HaOnronenue nossipuzanuu CBeTa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3MepeHune nokazareis npeioMIICHUs CTEKIIa.

WccnenoBanue CBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeUAJILHONH TEOPUU OTHOCHUTEJIbHOCTH

['paHuiibl TPUMEHUMOCTH  KJIACCHUYECKOM  MexXaHuku. IlocTynatel
CIIEIUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEILHOCTH DWUHINITEHHA.

OTHOCHUTENIBHOCTE ~ OJHOBPEMEHHOCTH.  3aMEJIECHUE  BPEMEHU U
COKpAILCHUE JUUINHBI.

DHEprus U UMIYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs3p MacChl C DHEPrUEU M MMIIYJIbCOM PENSTUBUCTCKONM YaCTHIIBL.
DHeprus MmoKos.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmovt K6aHmMOBOU ONMUKU

®otonbl. @opmyna I[lmanka cBs3u sHepruM (POTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMIyJbC (HOoTOHA.

OtkpeiTie U uccienoBanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl GoTodrdpdexra. YpapHenue OiiHiureriHa aia ¢porodddekra. «KpacHas
rpanuna» ¢horodddexra.

JlaBnenne ceera. OnbiThl I1. H. JIeGenera.

XUMHYECKOE IEUCTBUE CBETA.



TexHuueckne yCcTpoOWCTBa M MPAKTHYECKOE MPUMEHEHUE: (OTOIIEMEHT,
doTomaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oT03(¢QdeKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHEHTHETO GoTodPdeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHuIo o -4acTHIL.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3nyueHne w morsomeHue
(OTOHOB IpU NEpPEXOJe aToMa C OJHOTO YPOBHS SHEPIHMM Ha JIpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJOPOJIA.

BonHoBbeie cBoiicTBa uactuil. Boanbl 1€ bpoins. KopmyckymisipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckre yCTpoOHCTBAa M MPAKTUYECKOE NMPUMEHEHHE: CHEKTPAIBbHBIN
aHam3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTE.

Jlemoncmpayuu

Mogens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHEeHYaThIX CIIEKTPOB U3ITYyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HaOnronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, TOKa3bIBAKOLIUE CIOKHOCTh CTPOEHMs sapa. OTKphITHE
panuoaktuBHOCTH. OmbiTel  Pe3epdopna mo  ompeneneHuio  cocraBa
paanoakTuBHOTO wu3iMyueHud. CBoicTBa anbga-, Oera-, ramMmma-u3IIy4deHHUs.
BinsiHue pagnoakTUBHOCTH Ha KUBbIE OPTAHU3MBI.

OTtkpbeITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens siipa Ielizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sajapa. M30Tomsl.

Anbda-pacnaa. DJEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
U3JIly4yeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenne u CUHTE3 sI€Ep.

Anepnsiii peaktop. TepmosaepHsii cuHTe3. IIpoOieMbl U MEPCIICKTHUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HAOJIIOIEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.



dyHIaMeHTabHBIE B3aWMOJICHCTBUS. EMWHCTBO (DU3MYECKON KapTHHBI
MHUpa.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas bomoa.

Jlemoncmpayuu

Cu€TurK MOHUBHUPYIOIIHNX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUs acTpoHoMuHU. lIpukiamHOe W MHPOBO33PEHUYECKOE
3Ha4YCHUE aCTPOHOMMUH.

Bun 3Bé3qnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, MUIAHETHI, UX BUIUMOE
JBIKCHHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTMBHOCTh. VMcTtouHuk sHeprun ConHIa M 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMma «CIEKTpalbHBINA Kiacc —
CBETHUMOCTB». 3BE3/bI TJIABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] IJIABHOM ITOCIEA0BATEILHOCTUH. BHYTpEHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJICTABICHUS O IPOUCXOXKAEHUU U 3Bosronmu CoiHia
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii I1yth — Hama I'amaktuka. Ilonoxxkenue u apuxenue CosHIA B
lNanaktuke. Tumnbl ramakTtuk. PagumoramakTvku m KBasapbl. UEpHbIE IBIPHI B
AIpax TATAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa606na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeukToBoe u3nydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMMUH.

Vuenuueckue nabnrooenus

Habmonenus HEBOOPYKEHHBIM rJ1a3oM c VCITOJIb30BAHUEM
KOMIIBIOTEPHBIX  MPWJIOKEHUH IS ONpEACNICHUsI TIOJIOKEHUsT HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31s1 CeBepHOro Mmoymapus u
SIPKUE 3BE3/IBL.

Ha6monenus B Teneckon JlyHsl, mianet, Miaeunoro Ilyrtu.

Oo6o01maonee NOBTOpeHUe

Ponp ¢u3ukum u acTpOHOMHUM B DSKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAIIBHOM M 3THYECKOM cdepax HesATEIbHOCTH YEJIOBEKa, pPOJib U MECTO
GU3MKM W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
¢uznyeckoit Teopuu B (HOPMHUPOBAHUM MPEICTABICHUNA O (DU3HUUECKON KapTHUHE



MHUpa, MeCTO (PHU3UYECKOW KapTUHBI MHUpa B OOIIEM psSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocyiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTUKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Medswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METO0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (akT, TUoTe3a, pu3nyeckas BeITUYMHA, 3aKOH,
Teopus, HaOIIOEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
GyHKUIHHA: CHHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI M X MPOEKIMHM HA OCHU KOOpPAMUHAT,
CIIO)KEHHE BEKTOPOB, IIPOU3BOJHBIE 3JIEMEHTApPHbIX (DYHKUMHA, MpPU3HAKU
o100Usl TPEYTrOJIbHUKOB, OIpPEAeNICHNE IO IUIOCKUX QUryp m o0béma
TEI.

buonocus: >nekTpuyeckue SIBICHUSA B >KMBOW MPUPOJE, KOJeOaTelIbHbIE
IBIDKEHUS B JKUBOM IIPUPOJE, ONTHUYECKHUE SBICHUS B JXUBOM MPUPOJE,
NENCTBUE PaJiMallNK HA KUBBIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BAHMS KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHuTHbBIE TONIOCAa 3€MJIM, 3aJIe)KM MAarHUTHBIX pYII,
(poTochEMKa 3eMHOM MMOBEPXHOCTHU, MPECKA3AHNUE 3EMIIETPSICEHUN.

Texnonoeus: NWMHUW DIEKTPOIEpENad, TEHEPATOpP IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaaAuONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOeKIIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
CoJIHEUHas OaTapes.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHoro mpeameta «Duszmka» Ha ypoOBHE CpeAHEro OOIIero
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOMKHO OOECHEYUTh JIOCTHXKECHHE
CIICIYIONMINX JIMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUs ydyeOHOoro mnpenMera «Dusnkay
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOyYarommxcs
PYKOBOJICTBOBAaThCSI C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH,



CHUCTEMOM IIEHHOCTHBIX OPHCHTAIMi, MO3WTHUBHBIX BHYTPCHHHUX YOCKICHHM,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa U ONbITa JESITEIIbHOCTH B MPOIECcCce
peanu3ald OCHOBHBIX HAIlPaBJICHUN BOCHUTATENILHOM NEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaaaHCcKOr0 BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMU  00ydYaromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAAULIMOHHBIX OOIICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIE€MOKPAaTUIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEPECAX TPaXKTAHCKOTO
o0l11ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTeIbHON OpraHu3allnu;

yMEHUE  B3aUMOJICMCTBOBaTH C  COIMAIbHBIMU  HMHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKOW JAEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(OPMHUPOBAHHOCTh  POCCHUMCKON  TPaKTAHCKOM  HMJIEHTHUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpHEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIC B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

ACTETHMYECKOE OTHOIICHHE K MHUPY, BKIIOYas OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO PUZNIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K Pa3audHbIM chepaM MpoPecCHOHATBHON ACSITEIHHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIN
BBIOOp Oyaymie mnpodeccun U peaqu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC
TUTaHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CamMOOOpPa30BaHUIO B
obnacTu GU3UKU HA POTSHKEHUN BCEH KU3HH,

6) IK0JIOrHYeCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKOW KYJIbTYpbI, OCO3HAHUE TI00ATHHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;



IUIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUM B OKPY’KAIOIIEW Cpelie Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEIIOBEUECTBA;

pacUIMpeHHUe ONbITa JCATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHWE IEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHus: (U3UKU  OCYHIECTBISITH NPOEKTHYID M  HUCCIEI0BATENIbCKYIO
NEeATEeIbHOCTh UHAUBUIyaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble J1ornueckue AeMCTBUA:

CaMOCTOATENIbHO  (opMyIHpoBaTh H  aKTyaJIW3UpoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh IENH JeATEILHOCTH, 3a/JaBaTh MapaMeTPbl U KPUTCPUU HX
JIOCTH KCHMS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTPUBACMbBIX
(U3HYECKUX SBICHUSIX;

paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepHalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJIbTAaTOB MEJISIM, OIICHUBATH PUCKH MTOCICACTBUM IEITCIHBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B  YCIOBHUSX peEajbHOTO,
BUPTYAJILHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIICHUH )KU3HCHHBIX MTPOOIIEM.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS.

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOYEBBIMU MOHATHSIMHA M METOJIaMH
(du3nuecKol HayKu;

BJIQJCTh  HaBBIKAMH  Y4YCOHO-HCCIICIOBATEILCKOW M IMPOCKTHOM
NEATCIBHOCTH B 00JacTH (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TOWCKY METOJIOB  peIIeHHus 3amad  (U3HUYIECKOTO
coJiepKaHusl, TIPUMCHEHHUIO PA3IMYHBIX METOJIOB TTO3HAHUS;

BJIQJCTh BHUIAMH JEATCILHOCTH I10 TIOJYYCHHWIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINK, MPEeOOpPa3OBaHUI0 M TMPUMEHEHHIO B PAa3JIMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPU CO3JaHUH YICOHBIX MPOEKTOB B 00J1acT (PU3UKH;



BBISBJISITh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyallM3UPOBaTh 3ajauvy,
BBIJIBUTAaTh TUIIOTE3Y €€ pElICHUs, HaXOAUTh apryMEHTHI JJIsl JI0Ka3aTelIbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKUA OILICHMBAaTh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MECHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHOU
NEeSTEILHOCTH, B TOM YHCIIE IPU U3yUYeHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YyMETh TMEPEHOCUTh 3HAaHUS 10 (PU3MKE B NPAKTUUYECKYI0 00JIacTh
KUZHEACATEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, NPEJIaraTh OpUrHHAIbHBIC MTOAXObl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4i, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

PabGora ¢ unpopmaumeii:

BJIaJICTh HABBIKAMU MOJYyYEeHUS MHPOpMaIuu (PU3NUECKOTO Coaep KaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh TOUCK, aHAJIU3,
CUCTEMATHU3AIMI0 U WHTEPHPETAUI0 WHPOPMAIIMU Pa3IMYHBIX BUIIOB U (Hopm
MIPEICTaBIICHHUS;

OIIEHUBATh JOCTOBEPHOCTHh HH(OPMAIIUH;

UCIIOJIb30BaTh CPEACTBA HMHQPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pENICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a/lad ¢ COOJo/IeHeM TPeOOBaHUN PPrOHOMHKH, TEXHUKH
0€30IMacCHOCTH, TUTHUEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX U ITHUUECKUX HOPM,
HOPM UH(OPMALIMOHHOM 0€30TTaCHOCTH;

CO3/71aBaTh TEKCThl (PM3MYECKOTO COJEPKAHMS B PAa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHus uWHPOpPMAIMM U I1EJIEBOM  ayJuTOpWHU, BBIOUpas
ONTUMAJIbHYIO ()OPMY MPECTABICHUS U BU3yaTU3allNH.

KoMMmyHHKaTHBHBbIE YHHBEPCAJbHbIE YUeOHbIE NeCTBUS:

OCYIIECTBISITh OOIIEHWE Ha ypokax (U3UKA U BO BHE-YPOUHOU
JESTEbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid W CMATYaTh
KOH(DJIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIONB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
UHAUBUIYAJILHON paOOThI;



BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JACUCTBHIA C y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 WieHa KOJIICKTHBA;

NpUHUMATh 1T COBMECTHOM JEATENbHOCTH, OpraHU30BHIBATH U
KOOPIMHUPOBATh NEHCTBUSA MO €€ AOCTIKEHHIO: COCTABIIATH IUIAH JCHCTBHIA,
pachipeenaTb poiu ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KauyeCTBO CBOETO BKJAJa M Ka)XJOTO YYacTHHKAa KOMaHIbI B
o0ImIMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeasiaraTb HOBBIE MPOEKTHI, OICHWBATh HWACH C TO3ULIUU HOBH3HBI,
OpPUTHHAIFHOCTHU, IPAKTHUECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHHWE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe JeliCTBUA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJIATh  ITO3HABATENIBHYIO  JEATEIBHOCTh B
o0jacTh (QU3MKK U ACTPOHOMHUH, BBIABIATH MpPOOJEMBbI, CTaBUTh U
dbopMyIIMpoBaTh COOCTBEHHBIE 3a/1a4K;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PELIEHUSI PACUETHBIX U KAUYECTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MPAKTUYECKOW paboThl C YYETOM HMEIOLUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANTOYTCHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclMpaTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO J3PYAMIMU B 00JIacTU
(U3MKH, TOCTOSHHO TOBBIINIATH CBOM 00pa30BaTENbHBII W  KYJbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIaJIETh HAaBBIKAMHM TIO3HABATENIbHOM peQuieKcuM KakK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUII M MBICIUTEIBHBIX IPOLECCOB, MX PE3YNbTATOB H
OCHOBAaHHUI;

UCIIOJIb30BaTh NPUEMBI pediekcuu s OLEHKUW CUTyallud, BbIOOpa
BEPHOT'0 PEILICHUS;



YMETh OIICHHBATh PUCKH W CBOEBPEMEHHO IMPUHUMATH PEMICHUS IO WX
CHUKEHUIO;

NPUHAMATh MOTHBBI M apryMEHTHl JPYTHX TNpPH aHAIHM3€ PE3yIbTaToOB
TEeSTSIIbHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTAaTKU 1 JOCTOMHCTBA;

MPUHUMATh MOTHBBI M apPTYMEHTHI JPYTUX TPH aHAIU3€ PE3yIbTaTOB
TESTEIIHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIIUOKH.

B mporiecce 70CTHXEHUS TUMIHOCTHBIX PE3YJIbTATOB OCBOSHUS MPOTPaAMMBI
no Qusuke aj1 YpPOBHsS cpeaHero oOiiero oOpa3oBaHUsl y OOyYaroOUIUXCs

COBEPIIEHCTBYETCS AMOIMOHAJIbHBIN WHTEIJIEKT, MpeANoJIaratomii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUS,  BKIIOYAIOMIETO  CIHOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BHUJETh HAIpaBJICHUS Pa3BUTHUS COOCTBEHHOU
AMOIMOHAJIEHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE€ TMOBEACHHE, CIIOCOOHOCTh AaJanTHPOBATHCI K
AOMOIIMOHAJILHBIM HM3MEHEHUSM U TMPOSBIATh THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAILIMU, BKJIIOUYAIOLIECH CTPEMIJIEHUE K JJOCTHXKCHUIO LIEIN
U ycrexy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JECHCTBOBATH UCXO/ISI U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIICH CIIOCOOHOCTh IMOHHUMATh 3MOIMOHAIBHOS
COCTOSIHUE JPYTUMX, Y4YUTHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHUS,
CITOCOOHOCTh K COYYBCTBUIO U CONIEPEKUBAHUIO;

COITMAJILHBIX ~ HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPaWBaTh
OTHOIIICHUS C APYTUMH JIFOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenuss B 10 kjiacce mnpeaMeTHbIC pe3yJsibTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHHIA:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTHU JIFOJIEH;

YUUTHIBATh TPAaHULBI MPUMEHEHUS HM3YUYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuagbHas TOYKa, WHEpIHalbHAs CUCTeMa OTcuéra, aOCOJIOTHO TBEPAOE



TEJIO, UACATbHBIN ra3, MOJEIH CTPOCHHS ra30B, XKUJIKOCTEH U TBEPABIX TEIl,
TOYCYHBIN AIIEKTPUUECKHUM 3aps]l IPU PEelICHUN PU3NIECKUX 3a]1aY;

pacrio3HaBath (U3WUYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KMHETUUYECKOW TEOPHH CTPOCHUS
BEIIECTBA W  DJEKTPOJWHAMHMKH: PABHOMEPHOE U  PaBHOYCKOPEHHOE
NPSMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJ€HUE TEeJ, JABWKEHUE II0
OKPY>KHOCTH, WHEpIHs, B3auMojeucTBue Tel, auddys3us, OpoyHOBCKOE
JIBWYKEHUE, CTPOCHUE KUJKOCTENH U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tell Mpu
HarpeBaHuM (OXJIAXICHHUH), TEIUIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCAIIMS,
IJIaBJI€HUE, KPUCTAJUIM3alMsl, KHUIIEHUE, BIIAXKHOCTh BO3JyXa, IOBBILICHUE
JABJIEHUS Ta3a NpPH €ro HArpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMM COCTOSIHMSL Ta3a B H30Ipoleccax, JJEeKTpU3auus Ted,
B3aMMOJICHCTBHE 3apPsI/I0B;

ONKCHIBATh MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3HNUECKHE BETUUNHBI:
KOOpJIMHATA, MYyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITyJIbC ~ T€Jla, KUHETHUYECKass  DJHeprusi, MOTEHUUaJbHas  HSHEpPrus,
MeXaHu4ecKkass paboTa, MEXaHWYECKass MOIIHOCTh; MPU OMUCAHUU IMPABUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIB3YEMbIX BEJIUYUH, UX O0O3HAUCHUS U
€AMHUIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIMUUHY
C APYTUMHU BEJIMYUHAMU;

ONMUCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEN W TEIUIOBBIC SIBICHUSA,
UCTIONIb3YsT (U3MYECKUE BEIWYHMHBI JaBIICHUE Tasza, TeMIlepaTypa, CpemaHss
KHHETHUYeCKas SHEPIus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, padora Traza, KOIPPULUHMEHT TMOJIE3HOTO JEUCTBHUS TEMJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TMPABUIBHO TPAKTOBaTh (U3MUECKUI CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W €IUHUIIBI, HAXOAUTh (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONMKCHIBATH  M3YYECHHbIE  JJIEKTPUUYECKHUE CBOMCTBA  BeElIeCTBA MU
ANEKTPUYECKUE SBIEHUS (MPOLECCHI), HUCIOJIb3Ys (PU3NYECKUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsif, SIEKTPUYECKOE N0JIE, HAIPSHKEHHOCTH I10J1s1, HOTEHLIHAI,
Pa3HOCTh TOTCHIIMAJIOB; MPH OMUCAHWW TPABUJIHHO TPAKTOBATh (M3UUECKUI
CMBICII HCTOJb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS M EJMHMIIbI, YKa3bIBaTh
(GopMybl, CBS3BIBAIOIIME JAHHYI (U3MYECKYIO0 BEJIMYMHY C APYTHUMH
BEITUYMHAMU;

aHAJIM3UPOBaTh  (U3WYECKUE TMPOLECChl U SIBICHUSA, HUCIOJb3Ys
¢u3nuecKrue 3aKOHBI W MPUHIUIBI: 3aKOH BcemupHoro tsrotenus, I, |1 u 111
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MEXaHMYECKOW SHEPruH, 3aKOH
COXpaHEHUsl UMITYJIbCA, MPUHIUI CYNEPHNO3ULUHA CUJI, PUHLUI PABHOMNPABUS



WHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJSIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbIE 3aKOHBI, CBS3b CPEIHEN KHMHETUYECKOW 3HEPIHU
TEIJIOBOTO JIBUKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJAVUHAMHUKH, 3aKOH COXPAHEHUS SJIEKTPUUECKOro 3apsia, 3akoH KyioHa,
IIPU 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOe
BBIPa)KEHHE U YCIOBHS (TpaHUILIbl, 00JACTH) NPUMEHHUMOCTH;

OOBSACHATH OCHOBHBIC TMPUHIMUIBI JCUCTBUS MalIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHUS UX O€30MaCHOTO MCIOJIb30BaHUS
B [IOBCETHEBHOM KU3HU;

BBINIOJIHATh 3KCIEPUMEHTHI MO HCCICAOBAHUIO (PU3MYECKHUX SBJICHUN H
MIPOLIECCOB C HMCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUMN, NMPU 3TOM
(¢opMynupoBaTth mnpoOieMy/3aiady M TUIOTE3Y Y4eOHOro HSKCHEPUMEHTa,
coOupaTh yCTAaHOBKY W3 IpPENJIOKEHHOTO O0OpYyJIOBaHMS, MPOBOJIUTH OMNBIT U
bopMyJIMpOBaThH BHIBOJIHI;

OCYLIECTBJIATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsl (PU3NYECKUX BEITUYMH,
IIpU 3TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUsT M HCIOJIb30BATh
U3BECTHBIE METO/BI OLICHKU ITOTPELIHOCTEN U3MEPEHMI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMHU C
HCIIOJIb30BaHUEM MPAMBIX U3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(uKCHpPOBaTh PE3yNbTAThl MOJYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIUYHMH B
BUJIe TabnuIl U TpaduKoOB, AeNaTh BHIBOBI IO PE3yJIbTaTaM HCCIEI0BAHNUS;

co0roAaTh MpaBmiia O€30MaCHOTO TPyAa MPU MPOBEIECHUU HCCIEI0BAHUN
B paMKax y4yeOHOro 3KCIepUMEHTa, Y4eOHO-UCCIE0BATENbCKON U MPOEKTHON
JEeSATEABHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMUCTB U JaOOPATOPHOTO
000pyI0BaHUs;

pemaTh pacu€THbIE 3aJayd C SBHO 3aJaHHOW (PU3MUYECKOM MOJIETBIO,
UCTIONb3ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalM3a YCIIOBUS
3a/1a4yu BbHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
dopMybl, HEOOXOIUMBIE ISl €€ pelleHHs], TPOBOJUTh PAacU€Thl U OLIEHUBATh
peanbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NUECKON BETUUHHBL;

pemarb KA4eCTBEHHbIE 3a/1a4u: BBICTPAUBATh JIOTUYECKH
HEIPOTHBOPEUYMBYIO LIETIOYKY PACCYKIECHUM C OMOPOW HA U3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBICHMUS;

UCIIOJIb30BaTh ~ NPU  pElIEHWHM  y4eOHbIX  3aJady  COBPEMEHHBIE
MH(GOPMALIMOHHBIE  TEXHOJOTMM [ TIOWCKa, CTPYKTYPUPOBaHMS,
UHTEPIPETallUd ¥ TPEJICTaBICHHUs y4yeOHOW U HAy4YHO-TOIMYJSPHOU
uHbOpMallMK, TOJYYEHHOW W3 PA3IMYHBIX HCTOYHHMKOB, KPUTUYECKHU
aHAJIM3UPOBATh MOJTyYaeMyt0 HHPOpPMaLIUIO;



NPUBOJAMTH MPHUMEPHI BKIAJa POCCHMCKUX M 3apyO€KHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PM3HUKE B TIOBCETHEBHOM XKU3HU
g obecreueHus: 0€30MacHOCTH Tpu  oOpamieHMH C nOpubopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JUIsl COXPAHEHUS 340POBbs U COOIOIEHNS HOPM
DKOJIOTMYECKOTO NTOBEACHUS B OKPYKAIOILEH CPELE;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX pPOJIEH,
IUTAaHUPOBaTh Pa0OTy TPYMIbI, PAlMOHAIBHO PaCHpenesaTh OOS3aHHOCTH U
IJIAaHUPOBATHh  JICSATENIBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO
OLICHMBATh BKJaJ KaXJOr0 W3 YYaCTHUKOB TpyNIbl B  pelIeHUE
paccMaTpuBaeMoi poOIeMBbl.

K konny oOyuenus B 11 kijiacce mpeaMeTHbIE pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMHUPOBAHHOCTD y 00YUaAIOIINUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKHU B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOM KAapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B NMPAKTHYECKOW JNEATEIbHOCTH JIFOJIEH, HETOCTHOCTh U €JUHCTBO
(u3nyecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHMIBI MPUMEHEHUS H3YyYECHHBIX (PU3NYECKUX MOJENei:
TOYEUHBIM JJIEKTPUYECKUM 3apsAl, Jyd CBETa, TOYECUHBIM HCTOYHUK CBETA,
AlepHas MOJENb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO SApa NPU PELICHUU
bu3uYecKuX 3a1a4;

pacrno3HaBaTh (uU3NYecKue sBJIEHUS (TMpolecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKAS
MIPOBOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, JJEKTPOMArHUTHAas  WHAYKLMS, JICWCTBHE
MarHUTHOTO IIOJIsI Ha NPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsn,
AJIEKTPOMATHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSMOJIMHEHHOE pacnpocTpaHEHUe
CBETa, OTPAXKEHUE, TIpeIoMIIeHUE, UHTepPepeHIus, TUPPaKIKI U TOJISIpU3aLUs
CBeTa, nucnepcus cBeta, potodnekrpudaeckuit agpdext (hororddexr), cBeToBOE
NABJICHUE, BO3HUKHOBEHHE JIMHEMYATOro CHEKTpa aToMa  BOJOPOAA,
€CTECTBEHHAsl U NCKYCCTBEHHAs paJuOaKTUBHOCTb;

OMKCHIBATh U3yUEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIONb3Ys (PU3NUECKHE BETUUYHMHBIL:
ANEKTPUYECKUH 3apsJl, CUJIa TOKA, FIEKTPUUIECKOE HANPSHKEHHE, SJIEKTPUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh IOTEHIMAJIOB, 3JEKTPOJABMXKYIIAs cuia, paborta
TOKa, WHIAYKUMS MarHuTHOro mojs, cuina Awmmnepa, cuna Jlopenuna,
UHAYKTUBHOCTb KATYLIKH, SHEPIHWs JJIEKTPUYECKOTO M MAarHUTHOIO IOJIEH,



MEepHUOJ U YacToTa KojJebaHui B KoJebaTeIbHOM KOHTYPE, 3apsi/l U CHJIa TOKA B
mpolecce TapMOHHYECKHX  OJCKTPOMAarHUTHBIX — KojiebaHui, (okycHoe
PAcCTOSIHUE M ONTUYECKas CUja JIMH3bI, IPU OMUCAHUU MPABUIBHO TPAKTOBATH
(Gu3HUECKUil CMBICI UCIHOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBI,
yKa3biBaTh (OPMyJbl, CBS3BIBAIOIIME MJAHHYIO (PU3UYECKYIO BEJIUYUHY C
JIPYTUMH BETUYMHAMU;

ONMKCHIBATh W3YUYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChl, HCHOIB3YS
¢u3nuecKre BEIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrus U UMIYJIhC (POTOHA, MEPUOJ TOJypacnaaa, dHEPrus
CBA3M ATOMHBIX SJiep, IPH OINMCAaHWU MPABUIBHO TPAKTOBATh (PU3MYECKHI
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHHIIbI, YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKOM BEITMYUHBI;

aHAIM3UpOBaTh  (PU3MYECKHE TMPOUECChl U SABJICHHS, HCIHOJbB3YA
(u3HyYecKre 3aKOHbl U MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U
MapajyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoymsa—JleHna, 3akoH
AIEKTPOMAarHUTHOW WHAYKUWH, 3aKOH NPSIMOJIMHEHHOIO paclupoOCTPAHEHUS
CBETA, 3aKOHBl OTPAXCHHUS CBETA, 3aKOHbI IPEJIOMIICHHS CBETA, YPABHEHHE
OliHmrenHa s GoTodpPexra, 3aK0OH COXpaHEHUS! SHEPTUH, 3aKOH COXPAHEHUS
MMITyJIbCa, 3aKOH COXPAHEHHS AJIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOT'0O YMCJIA, ITOCTYJIaThl bopa, 3aKOH paguoaKTUBHOIO pacnaia, Ipyu 3TOM
pa3nauyaTh  CJIOBECHYIO  (DOPMYJIMpPOBKY 3aKOHA, €ro MaTeMaTU4ecKoe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

ONpeNeNnsaTh HAaNpaBlIE€HUWE BEKTOpa HWHAYKUMUW MarHUTHOTO  TOJIs
MIPOBOJIHMKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH U OIHUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHSATH IKCIIEPUMEHTHI MO HCCIEIOBAHUIO (U3UUECKUX SIBJICHUU U
IIPOLIECCOB C MCHOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBatk MpodiieMy/3a7auyy W TUMNOTE3y YYEOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MpPEIJIOKEHHOTO0 0O0OpYIOBaHMs, MPOBOJIUTH OMBIT U
(dbopMyIMpOBaTH BHIBOIBI;

OCYLIECTBISATh MpPsIMblE U KOCBEHHbIE M3MEpPEHUs (PU3NYECKUX BEITUYMH,
OpyU STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHMS U HCHOJb30BaTh
W3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEIUYMH C HCIOJIb30BAHUEM
MPSMBIX HM3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHUJE TAOJIHUIl U
rpaduKoB, AeNaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEI0BAHMUS,



co0roAaTh mpaBmiia 6E30MacHOTO TPyAa MPH MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIICOBATEIHCKON U MPOSKTHON
JESTEIBHOCTH C UCTIOJIb30BAHUEM M3MEPUTENBLHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 33JaHHOM (PU3MYECKOW MOJENBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W MPHUHLHUIIBI, HA OCHOBE aHalM3a YCIIOBUS
3a/ladyu BbIOMpPATh (PU3UYECKYI0 MOJECIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
dbopmMyIbl, HEOOXOAUMBIE ISl €€ pellleHUs, TPOBOAUTh PACUEThl U OIEHUBATH
peanbHOCTh MOJTYYEHHOTO 3HaUeHUs (PU3NYECKON BETMUHUHBL;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKJIEHUU C OMOPOM HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  NpPU  pEUIeHHMH  y4eOHBIX  337a4  COBPEMEHHBIC
MH(DOpPMAIIMOHHBIE  TEXHOJOTMH Il IIOUCKA, CTPYKTYPHpPOBaHUA,
MHTEpPOpETallud W  OPEACTAaBICHHUS Yy4eOHOM M HAYYHO-TOIYJISPHOU
uH(popManuy, TMONYYEHHOM U3 Ppa3NIUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMALIUIO;

OOBSICHATh NPUHLMIIBI JACUCTBHUS MalllMH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS HX 0E€30IaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

OPUBOJAUTH TPUMEPH BKJIaJa POCCUUCKUX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOILIECCOB OKPYKAIOIIET0 MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKU3HU
st obecrieueHus Oe3omacHOCTH TOpu  oOpamieHMdM ¢ npubopamMu U
TEXHUYECKUMU YCTPOICTBaAMHU, IJIsi COXPAHEHHsI 3J0POBBS U COOJIIOICHUSI HOPM
HKOJIOTMYECKOTO NOBEACHUS B OKPYKAIOILEH CPEIE;

paboTaTth B TpYMNIE C BBITOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbl, PALMOHAIBHO pacHpenensitb OOS3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHJAPTHBIX CUTYyallUsiX, aJeKBaTHO
OLICHMBATh BKJaJ  KaXIOr0 W3 YYaCTHUKOB TpyHIbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®uzuka, 10 knacc/ Msaxumes I'.4., byxosues b.b., Corckuit H.H. noa

penakmueit [lapdpentreBoit H.A., AkuinonepHoe obmectBo «M31aTenscTBo
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penaknueii [TaphenteeBoit H.A., AkunmonepHoe o6mectBo «3maTenscTBo
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