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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usnuke 0a30BOTO YpOBHS Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW U TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€toM ¢eaepaibHOH pabouell MporpaMMbl BOCHUTAHHS U
KOHILIETIIUY TpernoiaBaHusi yueOHoro npenmera «duszmka» B 00pazoBaTeNbHBIX
OpraHu3aIUAX Poccuiickoi Odenepanuy, pEATU3YIOLINX OCHOBHEIE
oOpa3oBaTreibHbIe MPOTPAMMBI.

Copmepxanne mporpamMmbl 1Mo (U3MKE HalpaBiIeHO Ha (popMHUpoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa oOyuatomnuxcs 10-11 knaccoB npu o0ydeHnn
uX (Qu3uke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIbHOCTHOTO MOJAXOA.
[Tporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOy4YEeHHs, a TaKXKe
YUUTHIBAET HEOOXOJUMOCTh pEAM3aUUU MEXIPEIMETHBIX CBA3€d (HU3UMKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMHU IIpeIMETaMU. B Hell onpenesnstoTcs OCHOBHbBIE
e U3ydyeHus (PU3MKHU Ha YPOBHE CPEIHEro oOLero oopazoBaHusl, MIIaHUPYEMbIE
pe3yibTaThl  OCBOGHHUS Kypca (U3MKU: JUYHOCTHBIE, METalpeIMETHHIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera «Ou3ukay» 1o rogam o0yueHusl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPUPOJBI, BBHICTyHas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karoniemM Mupe. IIIKoabHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TPOIECCOB W SIBICHHM, H3y4yaeMbIX XUMHUEH, Ouoioruew,
dbuznyeckoir reorpaduet u acrpoHomuel. lcnonb3oBaHME W AKTUBHOE
npuMeHeHue (QU3MYEeCKUX 3HAHMM  OmpeieNsieT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHH B cpepe FIHEPTEeTUKU, TPAHCTIOPTA, OCBOECHUSI KOCMOCA,
MOJYYEHHsS] HOBBIX MAaTEpHaJIOB C 3aJlaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOM BKJIa/ B (DOPMUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydyaromuxcsi, B (OpMHUpPOBAHUE YMEHUN TNPUMEHSTh HAy4YHBIA METOJ
MO3HAHUS NP BBIMOJHEHUU UMU YUYE€OHBIX UCCIIEI0BAHU.

B ocHOBY Kypca (pu3uku a1 ypoBHS CpeHETO 00IIero 00pa3oBaHus MOJIO0KEH
pAA e, KOTOPhIE MOKHO pacCMaTpUBaTh KaK IPUHIUIIBI €70 IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypeC SBIISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.



Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (QuU3uKd
oOBeUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBisieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE€ peanusanus TmpejnoiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpesmnonaraet 3HakOMCTBO
C IIMPOKUM KPYroM TEXHUUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN U3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TMOCPEICTBOM BBEACHHS SJIEMEHTOB
COJIEpKaHMs, TOCBSIIEHHBIX SKOJOTHMYECKHM MpOOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHMM, a Takke 00CYXIEeHUs
po6JieM palOHAIIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTUYECKON O€30MacCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu (GopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTpOeHUsl GU3NYECKON Teopuu, posid (yHIaMEHTaIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX IPEJCTABICHUSIX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 OMUCAHMSI €CTECTBEHHO-HAYUHBIX SIBJICHUI U ITPOLIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU Pean3yeTcs Mpexie
BCEr0 3a CYET OpraHU3alMHU HKCIEPUMEHTATBHOU ACSTENIBHOCTU OOYUYarOIIUXCS.
J1i1st 6a30BOT0 YPOBHA Kypca (PU3HKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (DPOHTAIILHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPBIE B IPOrpamMme
no (usuke OObEIMHEHBI B OOIIMIA CIUCOK YYEHUYECKHX MPAKTHYECKUX padoT.
Brinenenue B ykazaHHOM IiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMU 00pa30BaTebHOIO Mpoliecca
UCXOJII U3 OCOOCHHOCTEW TUIAaHUPOBAHUS W OCHaIIeHus kabunera (usuku. [lpu
3TOM OOECrHeunBaeTcsi OBJaJCHUE OOY4YalOUIMMHCS YMEHHSIMH MPOBOAUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIECOBAaHUSl 3aBUCUMOCTEW (UM3MYECKUX BEIUYUH U
MIOCTAaHOBKY OIBITOB 10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbioe BHUMaHKE yeIsSeTCs pEUICHUIO paCYETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu 3TOM AJIs pacu€THBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a7jaui C BHO 3a/IaHHOM
¢u3nyecKoil MOJeNbl0, TMO3BOJISIIOIIME MPUMEHSITh M3yYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MUHTETpUpys 3HAHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUsS Ha
OOBSICHEHHE MpPOTEeKaHUs1 (U3NYECKUX SBICHUH M MPOLECCOB B OKpYXarouiei
KU3HU, TpeOyromue BbIOOpa (U3MUECKON MOAENU [UIsl CUTYyalluh MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @PI'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHnto yuyeOHoro mporecca 0a30Bbld YpOBEHb Kypca (PU3UMKH Ha ypOBHE
cpenHero o0mero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBHSX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kaOunere Pu3mKku MOMKHO OBITH HEOOXOIUMOE
nabopatopHOoe O00OpYAOBaHUE JJiA BBINOJHEHUS YKa3aHHBIX B MPOTpaMMme IO
buU3HMKe yUEHUYECKUX MTPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BAHHUE.

JleMoHCTpanioHHOe o0OopyaoBaHue (QopMuUpyeTcs B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTHM M 00ECIEYMBAET TOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe MO (U3MKE KIIOUEBBIX JEMOHCTpAlUi IS
UCCIICIOBAaHMSI ~ W3yYaeMbIX SIBJICHMA M  TPOIECCOB, OSMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
71a00paTOpHOTO OOOPY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE€ IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIETISIMU M3y4eHUS! GU3UKH B 00111eM 00pa30BaHUU SABIISIOTCS:

e (opMHpOBaHHE HUHTEpeca M CTPEMJICHUS OO0yyaroumxcsd K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (hopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHHs OCHOB
CTpOCHHSI MaTepuH U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopMmupoBaHHE yMEHHMI OOBSICHATH SABICHUS C HUCIHOJIH30BAHUEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J10Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (PU3MKK A Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTrkeHrne STUX Lele 00ecTeuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

MpoIiecce U3yUYeHUsl Kypca PU3UKU Ha YPOBHE CPEIHEr0 00IIero 0opa3oBaHus:

e MpuOOpETEeHHE CUCTEMBI 3HAHUM 00 00X PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKJIIOYAsl MEXaHUKY, MOJCKYISIpHYI0 (U3uKy,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(DU3HKHY;

e (dopMupoBaHWE yMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA IS
OOBsCHEHUS (PU3NYECKUX SBJICHUH B TPUPOAE U IS IPUHITHS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pELIEHUS Ppa3IWYHBIX 3aJad C SBHO 3aJaHHOMN
du3MYECKO MOJENbIO, 3aJad, MOAPA3yMEBAIONINX CaMOCTOSTEIBHOE
co3manre GU3NYECKON MOICIH, aICKBAaTHON YCIOBHSM 3a/1a4H;

e TIOHMMAaHHE (U3MYECKUX OCHOB W TPHUHIIUIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKUX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJaMH CAMOCTOSTEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W HHTEPIpETaluud HH(POpMAIUH,
OTIpEIeTICHUS TOCTOBEPHOCTH TOJTYUSHHOTO Pe3yIbTaTa;

e CO3JaHME YCJIOBUHU JUIS Pa3BUTHS YMEHUH MPOEKTHO-HCCIIEIOBATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wu3ydenune ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 kmacce — 68 gacoB (2 yaca B HEJIEIIO).

[Ipennaraemelii B mporpaMMe 1O (U3HMKE TMEpeuYeHb JabOpaTOPHBIX MU
IPAKTUUECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JIE€JIaeT BHIOOD
NpOBEJCHUS JTa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHIMBUAYATbHBIX
0COOEHHOCTEN 00yUarOIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usnka — Hayka o npuponae. HayuHble mMeToabl MO3HAHUSA OKPYKAIOILIETO
Mupa. PoJib 3KkCiepuMeHTa U TEOPUHU B IMPOLIECCE MO3HAHUS TPUPOABL. IKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m Mecto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHON HAYyYHOH KAapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HN3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIMHU HA OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpsAMOJMHEWHOoe nBuxeHue. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTU ¢ TEpPEeMEIICHUs
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBoOosHOE nazieHue. Y CKopeHue CBOOOHOTO MaJIeHUS.

KpuBonuHeriHoe 1BrkeHue. /[BUkeHNE MaTEpUAIIBHON TOUKHU IO OKPYKHOCTH
C IOCTOSIHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHHAS! CKOPOCTb.
[lepuon u yactora obpamienus. L{enTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA W TNPAKTUYECKOE TMPUMEHEHUE: CIHUIOMETP,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKeHHOM ITPOCTPAHCTRBE.

Habnronenue aBuxeHus Tena, OPOIIEHHOTO O YIJIOM K TOPU30HTY |
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO MaICHUS.

Hanpasnenue CKOpOCTH U IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLICHUSI MEXIY IIyTAMH, MPOWIEHHBIMHA TEIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE NPOMEXKYTKM BpPEMEHU IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne IBUKEHUS ApUKa B BA3KOW HKUIKOCTH.

N3yuenue nBUKEHUS Tela, OPOIIEHHOTO TOPU30HTAILHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutenbHOCcTH  l'anmunes. Ilepeeld  3akoH  HbrotoHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuia. [punuun cynepno3unuu cui. Bropoii 3akon Herotona st
MaTepuagbHOU TOUKU. TpeTuii 3akoH HbroTOHA 111 MaTepUANIbHBIX TOUYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tspkectu. IlepBag kocMuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJIBKEHHUS U cuiia TpeHus nokos. KoaddumumeHT tpenus.
Cuiia conpoTUBIIEHUS MPU IBU>KEHUU TEJA B dKUJKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. Ilmedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHUCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3ZHUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOIO TeENa, HMEIOIMIETO OCh
Bpall[CHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKH (Te€na), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE UMITYJbCa Tela. 3aKOH COXPAHCHMS HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToreHunanbHas SHEPrus YIOpyro
nedopMupoBaHHO npyxuHbl. [loTeHITMaNbHAS SHEPTHUs Teaa BOJIN3U TOBEPXHOCTH
3emun.

[loTeHUMAIbHBIE W HEMNOTECHUHAIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEIMOTEHIUAIIbHBIX CUJI C U3MEHEHHEM MEXAaHUYECKOW SHEPTUH CUCTEMBI TEJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpoMCTBA W NMPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIMATBHOW SHEPTUN B KHHETUYECKYIO U OOpPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yyenue abCOMOTHO HEYNPYTOro yaapa € MOMOIIBIO JIBYX OJTMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJla Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi Qu3MKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoévl MoneKynapHo-KuHemu4eckoil meopuu
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapakrep IBWKECHHS U
B3aUMOJICMCTBUSI YaCTHUI[ BellecTBa. MOJEIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekya. KonunyectBo BemiectBa. [loctosiHaas ABorapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUH HJcalbHOro Tra3a. AOCOJIOTHas Temreparypa Kak Mmepa
CpEIHEN KWHETHMYECKON SHEPrMy TEIUJIOBOTO JBWXKEHUsS dvactul raza. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe mpencTaBiIeHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuyecknue yCTpOMCTBA W NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHME BEIIECTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTNHEHUMN.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYILIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHUS MACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

Onpenenenne Macchl BO3yXa B KJIIACCHOW KOMHATE€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/y ITapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvt mepmoounamuxku

TepMoauHaMuueckass cucTeMa. BHYTpEHHsAs] dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U CIOCOObI €€ n3MeHeHus. KonudecTBo TeioTel U pabota. BHyTpeHHs s
DHEpPrusi  OJHOATOMHOTO  MACANbHOrO  rasa. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTDh, KOHBEKIUs, U3IydeHUE. YIelIbHAs TEIUNIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIIOTH NpH TEIIONEpEaAYeE.

[Tonsitue 006 aauabatHoM tiporecce. llepBhlii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akOoHa TEPMOJMHAMHMKU K H3ompoieccam. ['padpuyeckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akoH TepMmoanHamMuku. HeobpaTuMoCTh Ipo11eccoB B IPUPOJIE.

TennoBble  mMammHbl.  [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi 3HepruM B TEIUIOBBIX MamuHax. KosdduimeHnt mnose3Horo
nevictBus TemwoBod mammHbl. [lukn Kapao u ero kosdduimeHT mosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHHuuecKkue yCTpoWcTBA H NPAKTUYECKOE MPUMEHEHHE: JBUraTeNlb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINS).

M3MeHeHne BHYTPEHHEW 3HEpruu (TemrepaTypbl) Tella MpU Temionepeaaye.

OneIT 0 aguadaTHOMY PACIIMPEHHIO BO3/1yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOpaHus, peakTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazoewvle nepexoovl

[TapooOpa3zoBanue u KoHJeHcalus. Vcnapenue u kurnenue. AOCOMOTHAs U
OTHOCUTEJbHAs BIIAXHOCTh BO3ayXa. HacelnieHHBIM map. YaenbHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT JaBICHMUS.

TBépnoe Teno. Kpucrammmueckue nu amopubsie Tena. AHA30TPONHS CBOMCTB
kpuctamioB. JKunakue kpuctamwibl. CoBpeMeHHblIE MaTepuaiibl. llnaBienue u
KpUCTajuIM3anus. Y aejbHas TeroTa miasiaeHus. Cyonumarus.

YpaBHeHUE TEIJIOBOrO OajaHca.

TexHUUecKue yCTpPOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYYEHHUSI COBPEMEHHBIX MATEpUajoB, B
TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX MTAPOB.

Kunenue npy NnOHM>KEHHOM JaBJIECHUU.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HabGntonenue HarpeBanus 1 MaBjieHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepeHrie OTHOCUTETBHOM BIAKHOCTH BO3yXa.

Paznea 4. JnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Ten. DIeKTpUudeckuid 3apsi. J{Ba Buia 3JIeKTPUYECKHUX 3apsiA0B.
[IpOBOIHMKHM,  AMDJIEKTPUKHM W TOJYNPOBOJHHUKU. 3aKOH  COXPaHEHHS
AIIEKTPUYECKOT0 3apsija.
BszaumopaeiictBue 3apanoB. 3akoH Kynona. ToueuHblil 3JIEKTPUYECKUI 3apsl.
Onextpuyeckoe noie. Hanpsok€HHOCTH anekTpudeckoro mosis. [TpuHiun



CYyNEPIO3ULHAN BJIEKTPUUECKUX MOJieH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

PaGoTa cui anekTpocratudeckoro noiis. [lotenmman. Pa3HocTh MoTEHITHATIOB.
[IpOBOHUKM W JUBJIEKTPUKU B DJIEKTPOCTATHYECKOM Tone. Jludnekrpuyeckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh IIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMoencTBre HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU IIPOHUIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenue aneKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPUUYECKOrO TOKAa.
Hcrounuku Toka. Cuina toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. Y IEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAILIETBHOE, CMEMIAHHOE COCIMHEHNE POBOJHUKOB.

PaGora oanekTpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIIAsA CHUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3axon Oma Ji71s1 OJTHOM (3aMKHYTOM ) AeKTprudeckoit nenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAasT ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOUMOCTb.

OnexkTpudecKuii TOK B Bakyyme. CBONCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas " MIPUMECHAS MPOBOJUMOCTD
noJIynnpoBogHUKOB. CBoiicTBa p—N-miepexosa. [lomynpoBogHIKOBEIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs! AUCCOIUALMS. DIEKTPOJIU3.



OnekTpudeckuii TOK B razax. CamMoCTOSTENbHBII W HECAMOCTOSITEIbHbBIN
pa3psa. Monuus. [Inazma.

TexHUYecKue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIEpMETp,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYITPOBOIHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

3aBUCHUMOCTh COIPOTUBIICHHS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABHXKYIIEH cwibl. KopoTkoe 3ambIKaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

M3y4yeHue CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenue anexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBIseTCs ¢
y4€TOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHUWE, HAay4yHbId (akT, Trurnoresa, (pu3nyeckas BEJIWYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHMH, JIMHEHHas QyHKIMS,
napaboma, runep6osa, ux rpadUKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEII00OMEH >KMBBIX OpPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHASI MaccCa, TEIIOBBIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEN U Ta30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJUTUYECKAas  AUCCOLMALNS,
raJIbBaHHKA.

I'eoepaghus: BAaxXxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABM)KEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSA B TEXHUKE, IOAIIMIIHUKYU, WCIOJIB30BAHWE 3aKOHA COXpPaHEHMS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JPYIrHE), JABUIaTelb BHYTPEHHErO
CrOpaHus, mapoBas TypOHHaA, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHUCJIC HAHOMATEPHAIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBATEIIbHbBIC puOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumMHaAsA UHOYKYUS

[TocTtosaHHbIE MarHUTHL. B3anmoaecTBUE NOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop marauTHOM MHAYKIMU. [[pyHIKI Cyneprio3uliny MarHUTHBIX MOJIEH.
JIluauu MarHuTHOM WHAYKUMM. KapThHa JWMHUM MarHUTHOM WHIYKIUW T10JIs
MOCTOSIHHBIX MAarHUTOB.

MarautHOoe TmOJi€ TNPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUU
MAarHUTHOI'O TOJS JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apSKEHHOW YaCTULIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBnenue osnekTpoMarHuTHOW HMHAYKUMHM. [IOTOK BekTOpa MarHMTHOU
MHAYKIAHW. OJEKTPOABIKYIIAS CUla WHAYKIWU. 3aKOH SJICKTPOMAarHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. DJIEKTPOJBHXKYIIAs CUjJIa HHAYKIUUA B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DIJIEKTPOMAarHuTHOE MOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUTATENb, YCKOPUTENH >SJIEMEHTAPHBIX
YaCTHUL, MHAYKIIMOHHAS EYb.



Llemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIuHUM UHIYKIIUY MarHUTHOTO TOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME 3JIEKTPOMArHUTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHKYILIEH CHIJIbI MHAYKIUNA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

N3yueHre MarHUuTHOTO TOJIS1 KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHON MHAYKIIHH.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUS.
[Mapmonunueckue kosiebanus. Ilepuona, wacrora, ammautyaa v (aza koyieOaHUil.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHANIOTUS MEXAY MEXaHWUYECKHUMH W
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
HHEPrUMU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHHUUECKHE
kosieOanus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMZAQIBbHBII NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEe 3HAYECHHE CHJIbl TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKON
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymbrypa
VCITOJIB30BAHUS JIEKTPOSHEPTUU B IOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE MPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, JIMHUU 3JIEKTpOnepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATEIbHON CUCTEMBI (MPYKUHHBIA HITH
MaTEMaTUYECKU MASITHUK).



Hab6nronenue 3aTyxaromux KoiaeOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6mronenue pe3onanca.

CB0oOOHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHaHC mnpu MOCIEAOBATEIBHOM COEAMHEHUM PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Monenb JIMHUH 3JEKTPOonepeadHn.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTHU OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIETTH U3 TTOCJIEN0BATENBHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 60TTHbL

Mexanuueckue BOJIHBI, ycClnoBHS pacrpoctpaneHud. llepuon. CkopocThb
pacrpocTpaHeHuss U JjiMHa BoOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeJIOMJICHUE, ToJsipu3anus, Tudpaxuus,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJH. [IprMeHEeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TelleBUAeHUA. Pagronokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPebl.

TexHuyeckue yCTpPOMCTBA W MPAKTUUYECKOEC MPUMEHEHHE: MY3BIKaJbHbBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTBI TOHA C aMILIUTYI0M U
4acTOTOM KojeOaHuH.



HccnenoBaHue CBOKWCTB AIEKTPOMATHUTHBIX BOJH: OTPAKEHHE, IPEIOMIIEHHE,
noJisipu3anus, 1Iuppakus, THTEpPEpeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonmHENHHOE pacnpoCTpaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenue n3o0pakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Jucnepcus ceeta. Cl0xHBII cocTaB 6enoro cera. LIBer.

Cobuparomye 1 paccenBarouive JUH3bI. ToHkas nH3a. POKYCHOE pacCTOSHUE
Y ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoenne nzoOpaxeHuil B COOMPAIOMINX U
paccenBaronMx JuH3ax. PopMysa TOHKOW JIMH3bIL. Y BEJIMUEHUE, 1aBAEMOE JTMH30M1.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBuss HaOMOOEHWS MaKCUMyMOB M MHUHHMYMOB B HWHTEpP(QEpPEHIIMOHHOU
KApTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakauss cBera. [udpakumonHass pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakCHMyMOB TIpM  MaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyNa,
¢doroanmnapar, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHas
OITHKA, TU(PpaKIMOHHAS pelIETKa, MOJIIPOU/I.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPaCIpOCTPAaHEHNE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTuyeckue mpruOopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300payKEHUM B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaGmronenue natepdepeHnm crera.

HaOmronenue nudpakunu cBera.

HaOmronenue nucnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HaOnronenue nossipuszanuu CBETA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepeHne nokasaresis MpeJoMIIEHUS CTEKIIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
Habmroienue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJILHON TEOPUH OTHOCUTEILHOCTH

[ paHHLIBI TPUMEHNMOCTH KIIACCHYECKOU MeXaHUKU. [locTymaTel cnenuanbHOn
TEOPUU OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTH DWHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpALCHUE
JUTVHBI.

OHeprus U UMITYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MacChl C JHEPrUEr U UMITYJIbCOM PEIIITUBUCTCKON YaCTHIIBI. DHEPTHUS
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmul Keanmoeoit onmuKu

®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €r0 YaCTOTOM. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHas rpaHunar
dbotorddexra.

Hasnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTODJIEMEHT,
dboTomaTYMK, CoJTHEUHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTorpdekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
ILmanerapnas moxens aroma. Ilocrymarel bopa. M3nydyeHwe u moriomieHue
GOTOHOB TpU TIEpExojie aToMa C OJHOTO YPOBHS JHEPruv Ha Apyrou. Bumsi
crekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3IIyYEHUE.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaJIbHBIMI
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.
Ornpenenenue AJIMHBI BOJIHBI JIa3epa.
HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl
HaOnroienue TMHEM4aToro cuexTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus snapa. OTKpbITHE
paauoaktuBHOoCcTU. OnbITHI Pe3epdopaa mo onpeneneHnio cocraBa paauoakTUBHOTO
m3nydenns.  CpoiictBa  anbda-, Oera-, ramMma-u3nydeHus.  BiusHaue
PaZOaKTUBHOCTH HA KUBBIE OPraHU3MBI.
OTtkpeiTHE NpOoTOHA M HeillTpoHa. HykionHas mopens sapa I'eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncino sapa. M3orormsl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
U3IIy4deHHE. 3aKOH PaJIMOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepext Macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.
SAnepusiii peaktop. Tepmosinepubiii cunte3. [IpobiemMbl U EPCIEKTUBbI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTULlbl. OTKPBITUE MO3UTPOHA.
MeTonpl HAOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NyecKoi KapTUHBI MUPA.
TexHUYecKue yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas bomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BUTHs acTpoHoMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3mgHoro Heba. Co3Be3gus, SpKHe 3BE3NBI, IUIAHETBI, UX BHUIUMOC
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConnewyHass akTUBHOCTh. Mcrounuk sHepruu CoJsiHIIa U 3BE3.
3BE3/71bI, UX OCHOBHBIC XapaKTEPUCTHKU. [[rarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTBY». 3BE3JBI TJIABHOHM ITOCJIEAOBATEIBHOCTH. 3aBHCHMOCTL «Macca —
CBETHUMOCTB» JJIsI 3BE3]1 TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEee cTpoeHue



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOXKACHUHU U 3Boatounu CosHLIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama T'anaktuka. [lonoxkenune m aBuwxenue CoyHIA B
[Namaktuke. Tunel ranaktuk. Pagporanaktuky n kBasapsl. UEpHBIE ABIPHI B Aapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa6067a. Pazoeranue ranakTuk.
Teopus bonbiioro B3peiBa. PeMkTOBOE U3yYEHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TJ1a30M € HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JJIs1 ONpEAENICHUs TOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Hs1 CEBEpHOTr0 MOJyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, ianer, Mieunoro I[yTu.

Oo0o01maromiee NOBTOPEHUE

Ponp Qu3uku ©U acTpOHOMHM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax AesITEIbHOCTH YEeJIOBEKA, POJIb U MECTO (PUBHUKU U
aACTPOHOMHUU B COBPEMEHHOW Hay4yHOUH KapTUHE MUPA, poib (GU3NIECKON TEOpUn B
dbopMHUpoBaHUU TPEJICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHpa B OOHIEM psOy COBPEMEHHBIX  €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMud MaTE€MaTHKHU,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHUWE, HAay4yHbId (aKT, TUroresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HaOIMIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMbl YPAaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKIHMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMAIN TUIOCKUX (PUTyp 1 00bEMa Tell.

bBuonocus: snektpuyeckue SBIECHUS B JKMBOW NpUpOJE, KoJjebaTeabHbIe
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTAIUTMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIIN3.



l'eocpagusa: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJeXH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: JNWHUU BJIEKTpOINEpenad, TEHEpaTop IEPEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS TI€4Yb, pagap, PaguonpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-neub, NMpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHMUSA

OcBoenne yudeOHOro mpeamera «®Pu3MKa» Ha YpPOBHE CpPEIHErO OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» JOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTU, CUCTEMOUN IIEHHOCTHBIX
OpUMEHTalUM{, TMO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJAMLIMOHHBIM LIEHHOCTSM POCCUHCKOrO0 OOUIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B IMPOILIECCE pEAM3allui OCHOBHBIX HANpPaBICHUN
BOCIIUTATEIbHOU JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTH IPAKIAHCKON MMO3UIIUU O0YUaIOLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEUYECKUX T'YMAaHUCTHUYECKHX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATEIIBHOCTh B MHTEPECaX IPAXKIAHCKOIO
oOLIECTBa, yHaCTBOBATh B CAMOYINPABICHUH B 00pa30BaTEIbHON OpraHU3allkH;

yYMEHUE B3aUMOJIEHCTBOBATH C COMATIbHBIMA HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTb K TYMAaHUTAapHOU U BOJIOHTEPCKOM AESATENBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM MPasKIaHCKON UICHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOUIEHWE K T'OCYIAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHWS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CHOCOOHOCTh OILICHMBATh CHUTYallMI0 W NPUHUMATh OCO3HAHHBIE pPELIEHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUNBOTO OyAyIIero;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpya0BOr0 BOCIIMTAHUSI:



WHTEpPEC K pa3NuuHbIM cdepam TpodecCHOHATBLHOW NeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KU3HH;

6) 3K0JI0rHYecKOr0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapakTepa 3KOJOTHUYECKHUX MPoOieM;

IUTAaHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYUBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacilMpeHue OmbITa JEATCIIBHOCTH SKOJIOTMYECKOW HaINpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKHU;

OCO3HAaHHUE LIEHHOCTH HAY4YHON JESITENbHOCTH, TOTOBHOCTh B IIPOILIECCE
M3Yy4YeHUs PUBUKU OCYIIECTBIATh MPOEKTHYIO U UCCIIEIOBATEIIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITETLHO  (OPMyNMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENU JCATCIBbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU KX
JIOCTHIKCHMS;
BBISIBIIATH  3aKOHOMEPHOCTM W MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabaThiBaTh IUTAH PEIIECHUS MPOOJIEMbl ¢ YYETOM aHaIM3a WMEIOIIMXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLIEHUBATh PUCKU MOCJIEACTBUI AEATECIBHOCTH;
KOOPJAMHUPOBATH U BBITIOJHSITE pabOTy B YCJIOBUSX PEaIbHOT0, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE IIPH PEIICHUH )KU3HCHHBIX ITPOOJIEM.
Ba3oBnle nccienoBarejabcKkue AeCTBYA.
BJIAJIETh HAYYHOM TEPMUHOJIOTUEN, KIOUEBBIMU MOHATUSAMHA U METOAAMHU
(bu3nYeCcKo HAyKH;



BJIAJETh HaBBIKAMHU y4€OHO-MCCIIEI0OBATEIbCKON U MPOEKTHON AESATEIbHOCTH
B 0071aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pELIEHUs 3a7ad (PU3MUECKOro COAEPKAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B IT03HAHUS;

BJIA/JE€Th BHUAAMU JEATEIBHOCTH [0 TIIOJIYYEHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO U IPUMEHEHHIO B pPa3iIMYHbIX Y4EOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acT (PU3HUKY;

BBISIBJIATh [IPUYMHHO-CIICCTBEHHBIE CBA3M M aKTyaJlU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PELIECHUs], HAXOAUTh apTYMEHTHI JJIs1 10Ka3aTeIbCTBA CBOUX
YTBEPKACHUM, 3aJaBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHANM3UPOBaTh IOJIYYCHHBIE B XOJI€ pEUIeHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYE€HUU (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUSI MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOLIUE aAJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4€HUsS MH(GOpMalUu (PU3NYECKOTO COAEPKAHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIISATH IIOMCK, AHAIIU3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio HH(OPMALUK Pa3IUYHbIX BUAOB U (HopMm
MPE/ICTABIICHHUS;

OLIEHUBATh JIOCTOBEPHOCTh HH(POPMAIUY;

UCIIOJIb30BaTh  CPEJCTBA  HMH(MOPMAIMOHHBIX W  KOMMYHHUKalMOHHBIX
TEXHOJIOTUA B PEIICHUH KOIHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alIMOHHBIX
3aj71a4 ¢ coOII0IeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHGPOPMAILIMOHHON
0e301acHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJAEp’KaHUS B pa3MyHBIX (opmaTtax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHUH, BRIOUPAst ONTUMAIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEIHHOCTH;
pacrmo3HaBaTh TPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMSAT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHMS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

IIOHUMATh U HMCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOAbl COBMECTHBIX JACHCTBUU € y4ETOM OOMIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh LEIM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBaTbH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacmpenenarth pojid ¢ y4ETOM MHEHHH Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaTh
COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXKJOTO yYaCTHUKA KOMaH bl B OOLIMIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHUBATh HJIEH C TO3WLUHAH HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK ¥ AaCTPOHOMHHM, BBIABISATH NPOOJIEMBbI, CTaBUTb MU (POPMYIHPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIBHO COCTABJIATh IJIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a]a4, [JIaH BBITOJHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYyaLUsIM;

pacIMpsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEINOYTEHHI;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMU B 00JacTH
(bu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHANbHBIN HHTE/VIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCT,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIAJE€Th  HAaBbIKAMHM  [IO3HABATENbHOM  pedieKCMM  Kak  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBHUM M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI PEQUIEKCUM U1l OLIEHKH CUTyalluH, BIOOpa BEPHOIO
peuieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO NPUHUMATHh PEMICHUS TO WX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPH aHAIH3e pPe3yJbTaTOB
NEeSATEeTLHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TP aHaIW3e pPe3yJIbTaToB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporiecce ToCTHKEHUS IMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS ITPOTPAMMEI T10
bu3uke I YPOBHS CpEIHEro oOIero oOpa3oBaHHs y OOyYarolmuxcs
COBEPILICHCTBYETCS HMOIMOHAJIbHBIN UHTEJIEKT, MIpEANoararonuii
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUSs, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIIEHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW SMOIMOHAIILHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh AQJaNTHPOBATHCA K
HYMOITMOHAIEHBIM H3MEHEHHUSIM H TIPOSIBIATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHHE K JOCTUKEHUIO 1eNU U
ycrexy, ONTHMU3M, WHHUIIMATUBHOCTH, YMEHHUE JIEWCTBOBATh HCXONSl W3 CBOUX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHHH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, POSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEJIMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kj1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpaA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIBHOCTHU JIFOJIEH;

YYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MOJIeNeH:
MaTepuajibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEJO,
WJICAIBHBIN a3, MOJEIHN CTPOCHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEeIIeHnH (PU3NIECKUX 3a]1ad;

pacrno3HaBaTh (pU3MUYECKHE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJEKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKECHUE,
CBOOOJIHOE TaJIeHUE TeJl, NBMXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
Ten, nuddys3usi, OpOyHOBCKOE JBUKEHHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEéMa Tel MpU HarpeBaHuU (OXJIAXKIECHHH), TEIJIOBOE paBHOBECHE,
WCMapeHne, KOHJACHCAIUs, IUIABJIICHUE, KPUCTALUIM3ALMSA, KHUIIEHHWE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS T'a3a NPU €ro Harp€BaHWHU B 3aKPBITOM COCYJE,
CBS3b MEXIY NapaMeTpaMH COCTOSIHUA T'a3a B M30MIPOLIECCaX, ANEKTpU3aLUs TE,
B3aMMO/ICHCTBUE 3aPsAJIOB;

OMKCHIBATh MEXAHMYECKOE JIBMXKEHHE, HCIOJb3Yys (PU3NYEcKUe BEIMYUHBIL:
KOOpAMHATa, NyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKAas dHEPTUsl, MOTCHUUAIbHASA SHEPTUsS, MEXaHUYECKas
paboTa, MexXxaHUYECKass MOIIHOCTh; IPU OINUCAHUM TPABUIBLHO TPAKTOBATh
(U3UYECKUIT CMBICT HCIOJB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U CIAUHUIIBI,
HAXOJUTh (OPMYJIbI, CBA3BIBAIONIUE JaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCIOJB3yd (U3MUYECKUE BEJIMYMHBI: JIABJIICHHE Trasza, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPrusl XaOTUUECKOr0 JIBMKEHUS MOJIEKYJI, CPEIHEKBaIpaTU4HAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI SHeprus, pabora rasa,
KOO (PUIIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBUTATENsl; MPU OMHCAHHUH
MPaBWIbHO TPaKTOBaTh (DU3UUECKUN CMBICT UCIOJb3YEMbIX BEJIWYUH, UX
o0O3Ha4YeHUsT U €AUHUIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMU BEJIMYUHAM;

ONMUCHIBAaTh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3YS (PU3UUECKHE BEIUYUHBI: DJICKTPUUYCCKUN 3apsi,
AIEKTPUYECKOE TT0JIE, HANPSIKEHHOCTD I0JIA, TOTEHLMAJ, PA3HOCTh MOTEHLIUAJIOB;
NPy OMUCAHUHU TMPABWIHHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHMS W E€JMHMUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBJICHHS, UCTIOIB3YS (HU3UUECKUE
3aKOHBI W MIPUHIUNBL: 3aKOH BceMupHOTo TsroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUSI MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CHUJI, MPUHUUN PABHONPABUS HHEPUUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUID CTPOCHHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
abCOIOTHON TeMIepaTypol, MEepPBbIi 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPAHEHUS
AIEKTPUYECKOro 3apsiga, 3akoH KyloHa, Tpu 53TOM pas3nuyarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE U YCJIOBHS (TpaHUIbL,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS X 0€30MacCHOr0 MCIOJb30BaHMs B MOBCEIHEBHOU
KHU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PUBUYECKUX SIBICHUU U
MPOLIECCOB C HCIOIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpPU HTOM
dbopmyIrpoBaTh MpodIEeMy/3a1ady U TUHIIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000py10BaHUs, IPOBOJUTH OMBIT U (HOPMYIHPOBAThH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIe U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MTOTPEIIHOCTEN H3MEPEHNN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYMHAMH  C
UCIIONb30BaHUEM TPSMBIX H3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNIHTATHI MOJTYYCHHON 3aBUCUMOCTH (PM3UUECKUX BEIIMYUH B BUJIC
TaOHIl U TPaPUKOB, JIeNIaTh BHIBOABI MO pe3yJIbTaTaM UCCIIeI0BaHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUHM UCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOPaTOPHOIrO
000py10BaHUS;

pemarh pacuéTHble 3aJadyd C SBHO 3aJlaHHOM (PU3MYECKON MOJEINbIo,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe ISl €€ pelIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEaIbHOCTh
MOJIYYEHHOTO 3HAYCHHS (PU3MUECKON BEIMYNHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
IENOYKY PAacCyXICHUU C OMOpPOHW Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sIBICHUS;

WCIIOJIb30BaTh IIPU PEIIEHUH YIEOHBIX 33/1a4 COBpEMEHHBIE HH()OPMAITMOHHBIE
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN U TIPE/ICTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISPHOW WH(GOpMAINK, TOJYYEHHON €3 pPa3INYHbIX
WUCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

MIPUBOJINUTH TIPUMEPHI BKJIaJIa POCCUICKUX U 3apyOC)KHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPY’KAIOILEr0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3HKE B MOBCEAHEBHOM KU3HU IS
oOecrieueHus 0€30MAaCHOCTH TPH OOpaIllEeHUH € MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIIOJIEHUS HOPM JKOJOTUYECKOIO
MOBEJCHUS B OKPYXKAIOILEH CpeJie;



paboTaTh B TIpYyIIE C BBIIOJHEHHEM pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYIIbl, PAMOHAIBHO PACIPEACNsITh OOA3aHHOCTH M
IJIAHUPOBATh ACSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aICKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YUYaCTHUKOB I'PYIIIBI B pEHIEHUE pacCMATPUBAEMON MTPOOIIEMBI.

K koniy o0yuenus B 11 kj1acce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUW, B MPAKTUYECKOW NESITEIbHOCTH JIOJEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI NPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJEIEH:
TOYEYHBIN AJIEKTPUUECKUH 3apsll, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa IMpH peuieHuH (PU3NYECKHUX
3aj1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAHTOBOW (DU3UKHU: AJNEKTPUUECKAsk MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JACMCTBUS TOKA, B3aHMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHuTHasE MWHIYKLUWsA, JEWCTBUE MAarHUTHOIO IIOJIA Ha
IPOBOJHUK C TOKOM M JBIXXYILIMUKCS 3apsjl, JIEKTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPacnpOCTPaHEHUE CBETa, OTPAKEHUE, IPEIOMIICHUE,
uHTeppepeHus, audpakiuus ¢ NoJdsgpU3alus CBETa, JUCIEPCUSl CBETa,
dbotoanekTpudeckuit 3pdext (poTodrdPdexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aroMa BOAOPOJA, €CTECTBEHHAsT W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONKCHIBATh M3YUEHHBIE CBOMCTBA BEILECTBA (3JEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cpel) |
ANIEKTPOMATHUTHBIE ABJIECHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKHUE BETUUYHMHBIL:
NIEKTPUYECKUI 3apsll, CHUJIa TOKA, 3JEKTPUUYECKOE HANPSHKEHHUE, JJIEKTPUUYECKOE
COTIPOTUBIICHUE, PA3HOCTH MOTEHIIMAIIOB, SIEKTPOABIKYIIAs cujia, paboTa ToKa,

UHAYKIUST MarHUTHOTO MOJs, cujia Ammepa, cuia JlopeHua, HHIyKTUBHOCTb

KATYIIKW, SHEPTHUS SJIEKTPUUYECKOTO0 U MAarHUTHOTO TOJIEH, MEPUO U 4acToTa
KojeOaHui B KoJieOaTebHOM KOHTYpe, 3apsii M Cujla TOKa B Mpollecce
FapMOHUYECKHUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsHHUE U

ONTUYECKasi CUJIa JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIL
CMBICJI HCTOJb3YEMBIX BEJIWYMH, HMX OOO3HAYEHUS U E€JMHHULBI, YKa3bIBaTh
(opMyJIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUUHY C IPYTUMH BEIMUUHAMY;

ONKCHIBATh HW3YYEHHBbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHl, HCIOJIb3Ys

(du3nuecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, YJHEPTHsl U UMIYJIbC (DOTOHA, MEPUO/] MOJIypacnaaa, SHEPTUs CBSI3U



ATOMHBIX SI7IEP, TPU OINMCAHWU TPABWIBHO TPAKTOBATh (PU3UUECKHA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYECHUS] U E€AMHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAaUeHHE (PU3NYECKON BEIMYHHBI;

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBIICHUS, UCIONB3YS (U3UUECKUE
3aKOHbI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJUIEIbHOIO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHla, 3aKOH B3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJIMHEHMHOTO PacpoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHHA Mg doTodrddexra,
3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs] MacCOBOTO YHUCIa, MOCTynaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3audyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUA (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA MHAYKIIUA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuJjibl AMniepa u cuiibl JlopeHiia;

CTPOUTh M OMNHUCHIBATH H300PAKEHHE, CO3JaBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3UYECKUX SBICHUU U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHUI: TPU 3TOM
dbopmyIHpoBaTh IpodIEeMy/3a1aqy U THIIOTE3Y Y4eOHOT0 IKCIIEpUMEHTa, COOMPATH
YCTAHOBKY U3 MPEJI0AKEHHOTO0 000pY0BaHUS, POBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIHOCTEN U3MEPEHUM;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH C UCIIOJIHb30BAHUEM TIPSIMBIX
W3MEPEHUN: TMPHU ITOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
MOJIYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUJE TaOmuil U rpaduKoB,
JIeJIaTh BBIBO/JIBI IO PE3yJIbTaTaM UCCIIEAOBaHNUS;

cOOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAHUN B
paMKax y4eOHOro »HKCIEPUMEHTa, Y4YEOHO-HCCIIEIOBATEICKOMW U MPOCKTHOU
JEATEIIbBHOCTH C HWCIOJIb30BaHUEM H3MEPUTENIbHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEIbIO,
UCIOJNIb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOaUMbIe NJisi €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEYUBYIO
LIEMIOYKY PACCYXICHUN C ONOpPOM HAa WM3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sBICHMUS,

UCIOJIb30BaTh IIPY PEIICHUH YU€OHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAIIMOHHBIE
TEXHOJIOTHH JUJIsl TIOMCKA, CTPYKTYPUPOBAaHHUs, HHTEPIPETALMU U NPEICTABICHUS
yu4eOHOW W HAay4YHO-TIONMYJAPHOW WH(GOpPMAIMU, TOIYYCHHON W3 Ppa3IUYHbBIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATh MNPUHLMIIBI JIEHCTBUS MAIIUH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30IaCHOIO UCHOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

NPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU JIS
obOecrnieueHnss O€30MACHOCTH MpU OOpallleHuu C MNpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMH, NIl COXPAHEHHUS 30POBbS M COOJIIOIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyINIE C BBIIOJHEHUEM pa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyNIbl, palMOHAIBHO PACIPEAENATh OOA3aHHOCTH M
IIJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBAaTHO OLICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbI B pELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrpoabnsie | Ilpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIEe
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
bubnnorexa [JOK
1.1 ®u3uKa 1 METOIbl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nuorexa [IOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6nuorexa [IOK
2.3 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7fA1b72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6nunorexa [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6muoreka [IOK

®a30BEIC Mepexoabl

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

Uroro no pazaeny

24

Paznen 4. JIEKTPOJAMHAMUKA

bu6nmmoreka [IOK
4.1 DEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2IEKTpUYECKUNA TOK. TOKHM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne i/ P KourpoJubnbie | Ilpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJINHAMUKA
MarnuTHoe nosie. DIeKTpoOMarHuTHas bubnmoreka [JOK
11 11 1 3
WHYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnmnoreka [JOK
' KosteOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubmmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
2.3 o 10 3
i https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4

Pa3znean 4. KBAHTOBAS ®U3UKA
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4.1 DJIeMEHTHI KBAHTOBOU OIITHUKHA 6 Bubmaorexa ITOK
' https://m.edso00.ru/7f41c97c
bub6nmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE A1pO > https://m.eds00.ru/7f41c97c
Hroro no pazueny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3NKHU

5.1 DIEeMEHTBI aCTPOHOMUU U aCTPOPU3UKU 7 Egggﬁ;fg;gg};mlcg?c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHHUE

6.1 O6o06maroiiee MOBTOpEHNE 4 ﬁg{?SHZI;T:é(;grouﬁ £41007¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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