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1. NOSACHUTEJBHASA 3AIIUCKA

1.1. HopmartuBHO-mipaBoBass M HH(POpPMALIMOHHAS OCHOBA pPa3pabOTKH
paboueil mporpamMmebl

[IporpaMMa no ¢Qusuke Ha YpPOBHE CpeaHEro oouero oo0pa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHHM M TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeabHOM mporpamMmsl, npeactaBieHHbIX B DI'OC COO, a Takxke
c yuérom denepanbHON pabouell mporpaMmbl BOCIHTAHUS W KOHIICTIIIUU
npenoaaBaHus yueoHoro mpeamera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii denepannu, peanu3yonx OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPaMMBI.

[IporpamMma o ¢usnke onpeaenseT 00s13aTeNbHOE MPEAMETHOE COIep)KaHue,
YCTaHaBIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JieioB
y4eOHOro mpeaMmeTra ¢ y4éTOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKH y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHMXCH.
[IporpamMma no ¢u3uke Aa€T NpeACTaBIEHUE O MLENAX, COAEpKaHUH, OOIIen
cTpaTtermu OOy4YeHUs, BOCHHUTAHHUS M PA3BUTUS OOYYAIOIIMXCS CpeICTBaMU
yuebHoro npenmMera «Pusnka» Ha yriIyOJIEHHOM YpOBHE.

N3ydyenne kypca (pu3uku yriyOJEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a7a49i MPOPECCHOHATBHON OPUEHTAIMH, HAMPABICHO HA CO3/IaHUE YCIOBUM IS
IPOSIBJICHUS] CBOMX HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH KaxKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI I TPOAODKCHHS O0O0pa3oBaHUS B
opranm3anusx MpodecCHOHATBLHOTO0 OOpa30BaHMsl MO PAa3IMYHBIM  (HU3HKO-
TEXHUYECKUM U MH)KEHEPHBIM CIELIMATIbHOCTSM.

B mnporpamme mo (u3HKe OMNpENeNsiOTCs IUTAHUPYEMBIE pPe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU HAa YPOBHE CPEAHETO O0IIero 00pa3oBaHus: JTUYHOCTHBIE,
METalnpeAMeTHbIE, IpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YarolluXcsl, OCBOMBLIMX
nporpamMmy 1o (pu3uKe Ha YpOBHE CPEHEr0 00IIEro 00pa3oBaHus Ha yIiIyOJIEHHOM

YPOBHEC, ABJIACTCA CHCT@MHO-I[GHTCHBHOCTHBIﬁ Ioaxona.



[IporpamMma no pu3suke BKIIOYAET:

- IJIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3MKHU HA yriyOJEHHOM YPOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0J1aM 00YUYEHUS;

- cozieprkanue yueOHoro npenmMera «Puznka» 1no rogam o0ydeHusl.

®du3nka Kak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOro NnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroniemM Mupe. LIkonapHbII Kypc GU3HKK — cucTeMO0Opa3yromui
JUI €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLECCOB U SIBJICHUN, H3Yy4aeMbIX XUMHEH, OHOIOruei,
dbuszuyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npUMeHeHne (GU3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJIOIUH B cpepe FIHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
NOJIYYEHHUs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBOWCTBaMH. M3ydenuwe ¢usuku
BHOCHUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyyaronierocs, B GOpMUPOBaHUE YMEHUN NPUMEHATh HAYYHbII METO] O3HAHUS
IPY BBINIOJIHEHUU UMU YUYEOHBIX UCCIIETOBAHMM.

B ocHOBY kypca ¢u3nku Ha ypoBHE CpelHEro o0LIEero o0pa3oBaHusl MOI0KEH
P MAeH, KOTOPBbIE MOKHO PACCMATpPUBATh KAK ITPUHLIUIBI €r0 IOCTPOCHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEHW MaTepuan Kypca (Qu3nku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benmymmm B Kypce sBIseTcs
(dopMupoBaHUE MPEJICTaBICHUN O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
TOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus MNOpeAnosiaraeéT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTeHIuana (U3MYECKONM HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(GU3KKHU C pa3BUTHUEM OOUIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU

H 3KOJIOIrn4C€CKHMH HpO6HCMaMI/I.



Hoes npuxnaonou nanpasnrennocmu. Kypc ¢uszuku yriiyOnEHHOrO ypOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
YpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBbIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoes »skonocuzayuu peanu3yercss IMOCPEACTBOM BBEIACHUS JIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMM, a TaKke O0OCYKIEHUs
po0JIeM palliOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MMacHOCTH.

OcBoeHMe coiepKaHus TPOrpaMMBbl 1O PU3HKE TOJKHO OBITh MOCTPOEHO Ha
MPUHITMIAX CHCTEeMHO-IEATEIPHOCTHOTO moaxoaa. Jins gusuku peamuzamus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCTOIb30BAHUM CaMOCTOATENBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomero ¢akropa ydeOHoro mporiecca. [ns yrmyOnaéHHoro
YPOBHS — D3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHMYECKOrO0 3SKCIEPHMEHTA,
BKJIIOYAIONIETO (PPOHTAIbHBIE YYEHUYECKHE ONBITHI MPU H3YYEHHUH HOBOTO
MaTepuaa, 1abopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crioco0a peanu3aiu GU3nYecKoro npakTukyma. B mepBom ciyuyae mpakTukym
npoBoauTcst b0 B koHIEe 10 u 11 kimaccoB, nubO mocie MEpBOTO M BTOPOIO
MOJIYyTOJUHN B KaXXJOM U3 3TUX KjaccoB. BTopoii cmocob — 310 mHTErpaius padbot
IPaKTUKyMa B CHCTEMY JIa0OpaTOpPHBIX paboT, KOTOpbIE MPOBOJAATCS B Ipoliecce
u3ydyeHus: pasznena (temsl). [Ipum 3ToM moj paboTamu MpakTHUKymMa MOHUMAETCS
CaMOCTOATENILHOE  MCCIIEIOBAaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000MIEHHOTO BUIAa 0€3 MOIIaroBOi MHCTPYKIIMH.

B nporpammMe mno (¢u3uMke cUCTeMa YUYEHHYECKOTO HKCIEPUMEHTA,
7a00paTOpPHBIX pabOT W MpaKTUKyMma MpeACTaBlieHa €IMHbIM mnepeyHeM. Bridop
TEMAaTUKHU JJI1 3TUX BHJIOB YUEHUYECKUX MPAKTUUYECKUX PAOOT OCYILIECTBISAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO Mpolecca UCXOAS U3 OCOOCHHOCTEH MOypOYHOTro
IUTAHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm 3ToM obecneuynBaercs

OBJIaACHHUC 06y‘-IaIOH_[I/IMI/IC$I YMCHHUAMU IIPOBOJUTH IIPSAMBIC W KOCBCHHBIC



U3MEpPEHUs, WCCIEAOBAHUS 3aBHUCHUMOCTEH (DU3NYECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITOKCHHBIX THITOTE3.

Bonbioe BHUMaHUE yACISIETCS PEIICHUIO PACUETHRIX M KaY€CTBEHHBIX 33]1a4.
[Tpu sTOM AJ1s1 pacYETHBIX 3aJ1a4 IPUOPUTETOM SIBIISIFOTCS 3a]1a4M C SIBHO 3a/IaHHOU
¥ HESBHO 33JJaHHOW (PU3UYECKON MOJIEIbIO, TO3BOJISIONINE TPUMEHSATh U3yUCHHbBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaKk M HHTETPUPYS
NPUMEHEHWE 3HAaHUH U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
ABIIAIOTCS 3aJaHUs Ha OOBSCHEHHE/NpPENCKa3aHue NPOTEKAHUS (PUINIECKUX
SIBIICHUN M TIPOLIECCOB B OKPY>KaIOIIEH >KU3HU, TpeOyroiue BpIOOpa (pu3nuecKon
MOJIEJH JJIsl CUTyaIllH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpedoBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECHEUYeHHIO0 y4eOHOTO Tmpoliecca Kypc (DU3UMKH YIrIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero 00pa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
npenMeTHoro kabunera. B kaOunere GU3HKKM JODKHO OBITH HEO0OXOAMMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MporpamMme Mo
bu3HKe YYEHUIECKUX OMBITOB, Ta00PaTOPHBIX padOT U pabOT MPAKTUKyMa, & TAKKE
JIEMOHCTPALIMOHHOE 000pYyA0BAHHUE.

JleMoHcTpalluoHHOE 000py/ioBaHUE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMTIOM MUHUMAJIbHOM JOCTaTOYHOCTH ©  OOECMEYMBAET IOCTAaHOBKY
NEPEUYNCIICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMSI  WM3Y4YaeMbIX  SIBIIGHUA ¥  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe 00OpyIOBaHHE HJii YYCHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M 0OECTeunBaeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JAByX oOydaroumxcs. TeMaThuyeckue KOMIUIEKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JTaOOpATOPHUH.

1.2 Ilenn n3yuenus npeamera «Pu3nKa» B CPEIHEN LIKOJIE



OCHOBHBIMHU TEJIIMH U3y4eHUs] PUZUKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:
- opMHpOBaHUE WHTEPECA M CTPEMJICHUS OOYYaIOIIUXCS K HAYYHOMY H3yYCHHUIO
IPUPOBI, PA3BUTHE WX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CITOCOOHOCTEN;
- pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJIe TMO3HAHUS W (QOopMUpOBaAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;
- (opmupoBaHHEe HAYyYHOTO MHPOBO33PEHHsI KaK pe3yibTaTa WU3y4Y€HUS OCHOB
CTpOCHHUS MaTepuu U QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
- (opmupoBaHue yMEHUN OOBSCHSTH SIBICHHUS C HCIOIH30BaHUEM (DH3UICCKUX
3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;
- (GopMHpOBaHHWE TPEICTABICHUNH O poiu (GU3UKA I Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH;
- pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oyayuiei nmpodeccruoHanbHON
NESATETHPHOCTH, CBSI3aHHBIX C (DM3MKOHM, OJTOTOBKA K JadbHEHIIEMy OOYyYCHHIO B
3TOM HaIpaBJICHUU.

JlocTkeHne 3THUX Ieliel 00eCTieUrBaEeTCsl PEIICHUEM CICAYIOINUX 3a/1a4 B
nporecce u3yyeHus Kypca GU3NKU Ha ypPOBHE CPEIHEro 001ero oopa3oBaHus:
- npuoOpeTeHue CHUCTeMbl 3HaHUM 00 Oo0mMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIIOYAs  MEXaHWUKY,  MOJEKYISIpHYI  (u3uky,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;
- (opMupoBaHHE YMCHHI NPUMEHITh TCOPETUYCCKUE 3HAHMS I OOBSICHCHHS
bu3HYeCcKUX SIBICHUN B MPUPOJAE W JUISI TPUHSITHS TPAKTUYCCKUX DPEIICHUNA B
IMOBCEJIHEBHOM JKU3HU;
- OCBOCHHE CIIOCOOOB PEIICHMs PA3IMYHBIX 33J1ad C SIBHO 3aJlaHHON (pu3ndecKoit
MOJIENIbI0, 3aj/lay, MOAPa3yMEBAIONINX CAMOCTOSITEIHHOE CO37aHue (PU3NYECKOU
MOJIENIM, AJEKBAaTHOW YCJIOBHSM 3a/layd, B TOM YHUCJE 3a7a4 HHKEHEPHOTO
XapakTepa,
- MOHUMaHKe PU3NUECKUX OCHOB U MPUHIIUIIOB JIEUCTBHS TEXHHUYECKUX YCTPOUCTB

Y TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPEy;



- OBJAJECHUE METOAAMU CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS U MPOBEACHUS
bU3UYECKNX JKCIIEPUMEHTOB, aHAJIM3a W HHTEpHpeTanuu HHPOpMaIluH,
OMpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;
- CO3/laHH€ YCJIOBHM JJisi pa3BUTHS YMEHHH MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPUYECKOU JICSITETbHOCTH;
- pa3BuTHE MHTEpeca K chepam mpodhecCUOHATHHOU ACATEIBHOCTH, CBI3AHHOU C
bu3HUKOA.

1.3 Mecto yuebnoro npeameta «Pusnka» B yueOHOM IIaHE

Ha uzyuenue ¢pusuku (yriryOi€HHbBIN ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obpazoBanust orBoaAuTCs 335 vacoB: B 10 kimacce — 170 gacoB (5 yacoB B HEIENIO),

B 11 kimacce — 165 yacoB (5 4acoB B HEJACIIO).

KonnuectBo yacos B KomnnuectBo
Krnacc Hroro (yacoB)
HECIIO y4eOHBIX HEIEIb
10 xitacc 5 34 170
11 xmacc 5 33 165
335

[Ipennaraempiii B mporpamme 1o (U3UKE MepeyeHb JTa0OpaTOPHBIX H
MPAKTUYCCKUX pabOT SBISCTCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
pPOBENCHUS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIWBHIYATbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.

1.4. YueOHO-MeToquuecKkoe 00ecreyeHue peann3aiy mporpaMMbl

ydueOHoro npeamera «dDuznka

Knacc VY4eOHuKH (aBTOPBI, TOJHOE HAa3BaHUE)

10 kimace KacobsnoB B.A., ®usuka 10 knacc, yriayOneHHbI ypoBeHb, M.,

[IpocBenienue

11 xnacc KacwsinoB B.A., ®usuka 11 kiace, yriy0OieHHbIN ypoBeHb, M.,

[Ipocsemienue




2. COAEPKAHUE OBYYEHMUAA

10 KITACC
Paznen 1. Hayunblid MeTOJ MO3HAHUS NPUPOABI.

®uzuka — pyHAaMEHTaIbHAs HayKa o mpupojae. Hayunslii MeTo MO3HAaHUS
U METObl UCCIIEOBAHUS (PUIUUECKUX SBICHUI.

DKCIIEpUMEHT M TEOpHsl B IpoLEcce MO3HAaHMs Npupoisl. Habmonenue u
9KCIIEPUMEHT B (PU3UKE.

Crioco0bl u3MepeHus: (PU3NYECKHX BEIMYUH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemnocTn  u3MepeHuit  (usnueckux BenuyuH (abcodroTHas U
OTHOCHTEJIbHAS).

MopaenupoBanue pU3NYECKHUX SIBJICHUN M MPOLIECCOB (MaTepHUalibHas TOYKa,
abCoMI0THO TBEPAOE TEJO0, UcalIbHAS )KUIKOCTb, HJI€AIbHbIN a3, TOUSUHBIHN 3apsi).
I'mnore3a. ®U3nyecKUil 3aK0H, TPAHULIBI €T0 NPUMEHUMOCTH. DU3nyecKas TEOpHUs.

Ponp u mMecto ¢usuku B HOpMHpPOBAaHUHM COBPEMEHHON HAay4HON KapTHUHBI
MHpa, B IPAKTUUECKOU AEATEILHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul, NPAKMUKYM.

W3mepeHne cuiabl TOKAa M HANpSOKEHUS B LENH IOCTOSIHHOTO TOKa IpH
IIOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HU(poBoM JabopaTopueit no ¢usuke. [Ipumepsl n3mepenus
(¢u3nYeCKuX BETUUYHH IIPU MOMOIIY KOMIIBIOTEPHBIX JaTUHUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmxeHHe. OTHOCHUTEIBHOCTh MEXAHMUYECKOIO JIBHIKECHHS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a1a4U MEXaHUKH.

Panuyc-BeKTOp MaTepUaJIbHONW TOYKH, €r0 IPOCKIMU HA OCH CHUCTEMBI

KoopauHat. Tpaekropus.



ITepemernienne, CKOpocTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHUE MaTEepHaIbHOW TOYKH, UX NPOCKIIMM HA OCHU CHUCTEMbl KOOpJWHAT.
CroxeHue nepeMenieHui u CiI0KeHUe CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHNE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MyTU MATEPUATIBHOW TOYKU OT BPEMEHHU U UX
rpaduKu.

CBobOosHOE majzeHue. YCKOpeHHe CBOOOJHOTO majeHus. JIBukeHue Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUabHON TOYKH OT BPEMEHU U UX IpaUKU.

KpuBonuneiinoe nBwxkeHne. JIBKEHME MaTEpUaIbHOM TOYKM MO
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. [lepuon m yacTora oOpaieHus.
LentpoctpeMurensHoe (HOpMaabHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOPEHUE MaTEPUATIbHON TOUKHU.

TexHuueckne YCTPOWCTBA M TEXHOJIOTUYECKHE MPOLECCHI: CIIUAOMETD,
JIBUKEHHUE CHAPSIIOB, LIEMHBIE, IECTEPEHYATHIC K PEMEHHBIE MEpeaaduu, CKOPOCTHBIE
JTUQTHI.

Jlemoncmpayuu.

Mojenb cuctemMbl OTCUETA, WILTIOCTPALASI KUHEMATUHYECKUX XapaKTEPUCTHUK
JBUKEHUSL.

CnoocoObI Ucciief0BaHUS ABUKEHUN.

NnmrocTpanus nmpeaenbHoro nepexoa i i3MEpeHne MTrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUMN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwxkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpagnenue ckopocTyl pu ABM>KEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yIriioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUM, CKOPOCTEW IBMXKEHHUSI OAHOTO M TOTO XK€

TeJIa B pa3HBIX CUCTEMAaX OTCUYETA.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3ydenne HEpPaBHOMEPHOI'O JIBHXKEHUS C LIEJBIO ONPENEIICHUs] MTHOBEHHOU
CKOpOCTH.

M3mepenne yCKOpeHUs NpU NPSIMOJIMHEWHOM PABHOYCKOPEHHOM JIB)KCHHUH
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTM OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepenne  ycKOpeHUss  CBOOOJHOrO  maaeHus  (PEKOMEHIOBAHO
UCIOJIb30BaHuE IUPPOBOI 1aboparopun).

N3yuenune pABWKEHUS Tena, OpOUIEHHOro Tropu3oHTalbHO. IIpoBepka
TUIOTE3BI O MPSAMOM IPOMOPLHOHATIBHON 3aBUCHMOCTH MEXTY JAJIbHOCTHIO MOJIETA
Y HA4AJIbHOM CKOPOCTBIO TEJIA.

N3ydenne ABMKEHHs Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoda OOpalleHuss KOHUYECKOrOo MasiTHUKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.

IlepBoiii 3ak0H HproroHa. MHepumanbHbeie cuctemsl orcuéra. [IpuHnumn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHble cUCTEMBI OTCUETa (ONpPENEIIEHUE,
IpUMEPHI).

Macca Tena. Cuia. [IpyHIuun cynepro3uiuu CuJ.

Bropoii 3akoH HeroTOHA 17151 MaTepraaibHOM TOUYKHU.

Tperuii 3akoH Hbpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TITOTEHUSA. OKBUBAJEHTHOCTh TI'PAaBUTALMOHHOM H
UHEPTHOW MacCCHhI.

Cuna TsbkecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO TMAJCHUSI OT BBICOTHI
HaJl TOBEPXHOCTBIO IIJIAHETHI U OT reorpaduueckoi mupoTsl. JIBrkeHne HeOEeCHbIX

TeJ ¥ UX CNyTHUKOB. 3akoHbl Kennepa. IlepBas kocMudeckass CKOpOCTb.



Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, mBuxyuierocs c
YCKOpPEHUEM.

Cuna tpenusa. Cyxoe TpeHue. Cuiia TpeHHUS CKOJIbKEHHUS U CHJIa TPEHUSs
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBWKEHUU Teja B
KUJKOCTH WIIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIHLHOTO JBUKEHHUS.

Hasnenue. ['mapocrarndeckoe nasienue. Cuiia Apxumena.

TexHudyeckre yCTpPOMCTBA W TEXHOJOTMYECKUE MPOIECCHI: MOIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaOnronenue nBuxeHus Te€Jl B MHEPUUAIBHBIX U HEMHEPIIUATBbHBIX CUCTEMAX
OTCU€Ta.

[IpyHLIMI OTHOCHUTEIBHOCTH.

Kauenue nByX HWIMHAPOB WM IIAPOB Pa3HONM MacChl C OJIMHAKOBHIM
YCKOPEHUEM OTHOCHUTEIIbHO HEMHEPIIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCUCTBYIONIEH MPUIOKEHHBIX K TeIy CHI C
MPOU3BECHUEM MACCHI T€Jla HAa €r0 YCKOPEHUE B MHEPLHAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

N3mepenne Macc o B3auMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MTaICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol, NPAKMUKYM.

N3mepenne paBHOACHCTBYIONICH CHII TIPU JIBIXKEHUH OpyCKa MO0 HAKIIOHHOM
IIJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHHU JBIXKEHUS OpycKa Mo
HAKJIOHHOU IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

UccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U

PE3UHOBOM 00pa3siie, OT UX AePOpMaIIHK.



I/I3yquHe ABHOKCHHNSA CUCTCMBI TCJI, CBA3aHHBIX HUTHIO, HepeKHHYTOfI acpe3

JIErKUH OJIOK.

N3mepenne ko3¢ dUiMeHTa TpEeHUs MO BEIWYUHE yTII0BOTO Kod(hduimeHTa

3aBucuMocTu Fp(N).

UccnenoBanue ABMKEHUSI OpycKa MO HAKIIOHHOM MJIOCKOCTH C IEPEMEHHBIM
K03 pHUIIEHTOM TPEHUSI.

N3ydenue nBuKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTtHo TBEpAOe Teno. IloctynaTenbHoe W BpallaTelbHOE JIBHXKEHHE
TBEPAOro Tena. MOMEHT CHWIIBI OTHOCUTENIBHO OCH BpaiieHus. I[limedo cuibl.
CrnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Yci10BUs paBHOBECUS TBEPAOIrO TEA.

VYcroitunBoe, HeyCcTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pelIETYaThIe KOHCTPYKLIMH.

Jlemoncmpayuu.

VY ci10BUSL paBHOBECHSL.

Bune! paBHOBecus.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuwl, NPAKMUKYM.

HccnenoBanne yclnoBUM paBHOBECHs TBEPAOTO TeJd, HUMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBanue KpOHIITEWHOB M paCU€T CUJI YIIPYTOCTH.

N3yyeHnne ycTOMYMBOCTU TBEPIOIO TEIA, UMEIOLLEr0 IIJI0I[ab OIIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuke.

Nmnynec MaTepuanbHON TOUKH, CUCTEMBI MaTEpUANIBHBIX TOUYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBMKEHUHU LIEHTPa Macc.

Nmnynbee cuiibl 1 N'3MEHEHHUE UMITYJIbCA TENA.
3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUKEHUE.



MoMeHT uMItyJibca MaTepualibHOM TOYKHU. [IpencraBieHue o coxpaHeHUU
MOMEHTa UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

PaGora cmimbl Ha MaloM M Ha KOHEYHOM IepeMerncHuu. I'padudeckoe
npeAcTaBieHue pabOThl CUIIBI.

MOILIHOCTH CHUJIBI.

Kunernueckass sHeprus maTepuaqibHON TOUkH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUATILHOW TOUKHU.

[TorenuuanbHple W HEMOTEHIMAIbHbIE CUJbL. [loTeHUManbHas >HEPTUs.
[ToreHnmanpHass SHEPTHA ynpyro aeGopMUpOBaHHOW MpyxKuHBL. [loTeHIMaIbHAS
SHEprus Tejia B OJHOPOHOM IPaBUTALIMOHHOM noJie. [loTeHImanpHas Heprus Teina
B T'PAaBUTAllMOHHOM II0JI€ OJHOPOJHOrO Iapa (BHYTpU M BHe Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsl KOCMHUUECKasi CKOPOCTh.

CBs13b pabOTHI HEMOTEHIIUATBLHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTUun
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM YSHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s WICAIbHOM XKHUIKOCTH KAk CIIEICTBHE 3aKOHA
COXpaHEHMSI MEXaHUYECKOM IHEPTHUHU.

TexHuuecKkne yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOTIEP, IPY>KUHHBIN MTUCTOJIET, TUPOCKOII, PUTypHOE KaTaHUE HA KOHbKAX.

Jlemoncmpayuu.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeaktuBHOE nBUMXKEHUE.

N3Mepenre MOIIHOCTH CHUJIBI.

W3meHeHue 2Hepruu Tea Mpu COBEPIICHUN PabOTHI.

B3auMHble npeBpalieHusi KHHETUYECKOWM M MOTEHIIMAIbHOW SHEPTUil NpHU
JEUCTBUM HA TEJIO CUJIbI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH NPU CBOOOTHOM TaICHHUH.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomol, NPaAKMUKyM.

N3mepenne nmmyiibca Tea o TOpMO3HOMY Iy TH.



I/I3MepeHHe CUJIBI TATH, CKOPOCTH MOICIIN 3J'ICKTpOM06I/IJ'I$I 1 MOIIHOCTH CHJIbI

TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye cCOXpaHEHHs UMITYJIbCa IIPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepeHrne KHHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUS TOTEHUMATbHON SHEPTUH NPYKUHBI C PA0OTOMN CHIIBI
TPEHUS.

Onpenenenne pabOThl CWIIBI TPEHUS NPHU JBWKEHUU Tella N0 HAKIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuas Gu3nKa 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

OcHOBHBIE TMOJOXEHUS MOJeKyIspHO-kuHeTnuecko Teopun (MKT), ux
onbiTHOE 0OocHOBaHue. uddys3us. bpoyHoBckoe nBuxeHne. XapakTep JBHKCHUS
Y B3aUMOJECHCTBHUS 4YacCTHUI] BeIIECTBA. MoJaenu CTPOEHHUs! Ta30oB, KUIAKOCTEU H
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeei. Macca u
pa3mepsl MoJiekys (aTtomoB). KonndecTBo BemiectBa. [locTtositHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoosl e€ mamepenus. Illkama
temneparyp Llenbcus.

Mojenp uaeanbHOro ra3a B MOJEKYJISIPHO-KUHETUYECKOM TEOPUU: YACTULIBI
rasza ABWKYTCSl XaOTUYECKU U HE B3aUMOJICHCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenzaeneeBa—Kianeiipona. AOcosroTHas
temneparypa (mkana temneparyp KenbBuna). 3akon lansToHa. M3ompoleccsl B
uJealbHOM Tra3e C TOCTOSHHBIM  KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
peACTaBIECHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy [JIaBICHMEM M CpeOHEH KWHETHYECKOM  DSHepruen
MOCTYNAaTEIbHOTO TEIJIOBOTO JBUXEHUS MOJEKYJ HACAIbHOTO rasa (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COMIOTHOM TeMIIEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN

KUHETUYECKOMN BHGPFHCﬁ IMOCTYIATCIBbHOTO TCIINIOBOT'O JIBUKCHUA e€ qacCTHI.



TexHuueckne YCTPOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapoMeTp, MoTyuYeHre HaHOMaTEPHUAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTHI] BEIIECTBA.

Mopenbs OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us :KUIKOCTEH.

Mopens onbita lTepHa.

[IputsrkeHre MOJIEKYI.

Mojenu KpuCcTaINIMYECKUX PEIIETOK.

Hab6nronenue u riccieqoBanue N30MpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomol, NPAKMUKYM.

UccnepoBanne mporecca yCTAaHOBJIEHUS TEIJIOBOIO PAaBHOBECUS IIPHU
TEMI000MEHE MEXKTY TOPSYEH U XOJIOAHOU BOJIOM.

N3ydenne wuzoTepMUYECKOro Impoiiecca (PEKOMEHJAOBAaHO HCIOIb30BaHUE
¢ poBoi Ja00paTOPUN ).

N3ydenne n30XopHOro mporecca.

N3yuenne nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHMX YCIOBHM st
TEPMOJMHAMHUYECKON CHUCTEMbI. BHEIIHME U BHYTpEeHHUE napaMeTpsl. [lapamerpsl
TEPMOJIMHAMHYECKON CUCTEMBbI KaK CPEAHUE 3HAUYCHUS BEJIMYMH, ONTMCHIBAOIINX €€
COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CaMonpou3BoJIbHAs — perakcarus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogaens uaeanbHOTO Tra3a B TEPMOJMHAMHKE — CHUCTEMA YpaBHEHHM:
ypaBHeHHe MenaeneeBa—KiianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH JHEPTUM.

VcnoBus MMPUMCHUMOCTH ATOM MOJCJIN: HU3KAasA KOHLCHTpAIMA YaCTUL, BBICOKHC



TeMIneparypsl. BeipaxkeHue 1uisi BHyTpEHHEW SHEprur OJHOATOMHOTO MIEaIbHOIO
rasa.

KBazucratnueckre u HECTATUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMouHaMuKe. Berunciaenue padoTsl 1o rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  crmoco®0  M3MEHEHHMsI  BHYTPEHHEH  SHEPTrHH
TEPMOJMHAMMYECKON  cucTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3IyUYCHHE.

KomnuectBo Temnorel. TemnoéMkocTe Tena. YaenbHas HW  MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenbHas TEIUIOTa CrOpaHUs
TorunBa. Pacuér kommuecTBa TEIUIOTHI mpu Temionepenade. I[lonsarue 006
aanabaTHOM Ipoliecce.

IlepBblii 3ak0H TepMOAMHAMHUKHM. BHyTpeHHsas »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTpPEHHEH  DHEpruu
TEPMOJINHAMHYECKON CUCTEMBI.

BTropoli 3akOH TepMOAMHAMHMKH [JI1 PABHOBECHBIX ITPOIIECCOB: 4YEpe3
3aJIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IMPOXOJUT
€AMHCTBEHHAs aguadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOoH TepMOAMHAMHMKM Ui HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIE€peiaTh TEIIOTY OT 0oJiee XOJIO0JHOTO Teja K Oojee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeoOpatumocTs NpUpOHBIX MPOIIECCOB.

[TpuHnmmer nectBus TerioBbix MamuH. KIT/T.

Maxkcumanenoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl UCIIOIb30BaHUs TEIJIOBBIX JBUTaresiei. TemnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIBbI.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: XOJOJWIbHUK,
KOHJUITMOHED, NHU3CIbHBIA U KapOIOpPAaTOpHBIA JABUTATENH, MapoBas TypOWHA,

MOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOMOB C



UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHenne TemmepaTypsl py a1uadaTHueCKOM PaCIIMpPECHUH.

BosgymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl U13MEHEHUS BHYTPEHHEN YHEPTHH.

Uccnenosanne agnabaTHOTO MpoIiecca.

KomnbroTepHbie MOAEIN TEIJIOBBIX JBUTATEIICH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol, NPaAKMUKyM.

N3mepenue yaenpHOM TENI0EMKOCTH.

HccnenoBanue mpoiecca OCThIBAHUS BEIIECTBA.

Uccnenosanne agnabaTHOTO MpoIiecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEXKMOJEKYJISPHOTO B3aWMOJCUCTBUSL U
TEMIIEPATYPhl KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoowl.

[TapoobOpa3oBanue W KoHJeHcarnus. McmapeHue W KulieHuwe. Y AenbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllieHHble W HeEHachllleHHble Tnapbl. KadecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU W JABJICHUS HACBHIIIEHHOTO Iapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTD
0T 00BhEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JaBJICHUS
B JKMJIKOCTH.

Brnaxxnocts Bo3ayxa. AOGCOMIOTHAS U OTHOCUTENIbHAS BIIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Teia. AHU30TPOIHUSI CBONCTB
kpuctauioB. I[lmaBneHne W Kpuctaid3auus. YellbHasg TEIJIOTa IUIABJICHUS.
CyOnumarus.

Hedopmanuu TBEpAOTrO Tena. Pactskenue u cxxarue. Casur. Moayias FOnra.

[Ipenen ynpyrux nedopmariuii.



TeroBoe pacmmpenue KUJAKOCTENH U TBEPABIX Tell, 00bEMHOE U JMHEHHOE
paciiipeHrie. AHTapMOHHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPpUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30BbIX MEPEX0IaX.

VYpaBHeHuE TEMI0BOrO OanaHca.

[ToBepxnocTHOEe HaTspKeHHE. Kod(ppUImeHT MOBEpXHOCTHOTO HATSIKEHHUS.
Kanmungpusie sBnenus. J[aBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI:  KHIKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TennoBoe pacunpeHue.

CBOICTBa HACBIIICHHBIX TAPOB.

Kunenune. Kurnienue rmpu noHM>X€HHOM J1aBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSKEHUS.

OMBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBiaeHusl.

Mojenn HeHbIOTOHOBCKOM KUIKOCTH.

CniocoObl U3MEPEHUS BJIAYKHOCTH.

UccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BEMIECTBA.

Buasr nepopmarmii.

Habmronenue manbix nedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepeHne yaenbHON TEMIOTHI IJIABJICHHUS JIBJA.

N3yyeHne CBOMCTB HACBILLIEHHBIX MAPOB.

N3mepenrie aOCONIOTHOM BIIAKHOCTH BO3[yXa U OIEHKAa Macchl NapoB B

IIOMCIIICHHH.



N3mepenne kodpduiinenTa moBEpXHOCTHOTO HATSKEHUS.

N3smepenue monyns FOura.

HccnemoBanne 3aBUCUMOCTH  JedopMamuu  pe3nHOBOro oOpasma  oT
MPUJIOKEHHOM K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe noie.

OnekTpu3anus Tea U e€ MposIBICHUs. DJeKTpuueckui 3apsa. JlBa Buja
AJEKTpUYECKUX 3apsAnoB. [IpOBOOHUKH, AURIIEKTPUKH U MOJYINPOBOIHUKH.
DJIeMEHTapHBIN JIEKTPUUECKUI 3apsil. 3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3apsija.

B3aumoperictBue 3apanoB. Toueunsie 3apsiabl. 3akoH Kyona.

DnekTpuueckoe nose. Ero aeiicTBre Ha 3JIEKTPUUECKHUE 3aPSIbI.

HanpsokéaHocTh  anekTpudeckoro  mojis. IIpoOueiit  3apsna.  Jluauum
HaNpsHKEHHOCTH AJIEKTPUIECKOTO TToNIs. OTHOPOAHOE 3JIEKTPUUYECKOE TOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHUMANIOB U
Hanpspbkenue. [loTeHImanbHasi SHEprus 3apsjga B JJIEKTPOCTATUUYECKOM TIOJIE.
[Torenuman snekTpocTaTuueckoro noiisi. CBsi3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
MOTEHIIMAJIOB JUJISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IpuHIMI Cynepno3uIMy dIEKTPUUYECKUX TTOJIEH.

[Tone touewnoro 3apsima. Ilose paBHOMepHO 3apsbkeHHoU cdepol. [lose
pPaBHOMEPHO 3apsHKEHHOTO Mo 00BéMy mmrapa. [lome paBHOMEpHO 3apsKEHHOU
OecKoOHEeUHON TIIOCKOCTH. KapTwHbl JUHUNM HanpsHKEHHOCTH JTHUX MOJed U
SKBUITOTECHIIMAIHHBIX TOBEPXHOCTEH.

[IpoBOAHUKM B AIEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsiI0B.

JIVpNEeKTpUKM B DIJIEKTpOCTaTHUYECKOM  mojie.  [{usnexkrpuueckas
MIPOHUIIAEMOCTh BEIECTBA.

Konpencatop. D1neKTpo€MKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTh MIIOCKOIO

KOHJICHCATOPA.



[TapayutennbHOE COEIMHEHUE KOHJIEHCATOPOB. [TocnenoBarenpHOE
COEJIMHEHNE KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

JIBU)KEHUE 3apSyKEHHOM YaCTHULIbI B OJJTHOPOIHOM 3JIEKTPHUUECKOM TTOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTUYECKHE ITPOLECCHI: AIEKTPOCKOIL,
DJIEKTPOMETpP, OSIEKTPOCTaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPOIpPHUOOpOB,
KOHJIeHcaTophl, reHeparop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IE€UCTBUS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IJIACTHH.

Mopgaensb anekTpocratuyeckoro reaeparopa (Baun ge I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIeKTpOoCcTaTHIECKas 3alIuTa.

YCTpONCTBO U AEUCTBUE KOHIEHCATOPA IIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHEPrus 3JAEKTPUUYECKOTO MOJIA 3aPSHKEHHOT0 KOHIEHCaTopa.

3apsiika v pa3psika KOHJIEHCATopa Yepe3 Pe3UCTOp.

Yuenuueckuii sxcnepumenm, nabopamopnsle pabomol, NPAKMUKYM.

OueHka cujl B3auMOJICUCTBUS 3apsKEHHBIX TEJL.

Hab6nronenue npeBpalieHus SJHEPruu 3apsKEHHOTO KOHJIEHCATOPAa B SHEPTUIO
W3JIYUYECHUSI CBETOMO/IA.

N3yuyeHne npoTekaHus TOKa B LENHU, COACPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHI[NAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3.1eKmMpuiecKuili mox.

Cwna toka. [1oCTOSSHHBINA TOK.



VYcioBusl CylmeCTBOBAHUS ITOCTOSHHOTO 3JIEKTPUYECKOTO ToKa. Mcrounuku
toka. Hanpsokenne U u DIC €.

3akon Oma [J1s1 yyacTKa Lemu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHMOCTD CONPOTHUBJICHUS
OJHOPOJHOTO MNPOBOJAHMKA OT €ro JUIMHBI U IUIONIAAXA ITONEPEYHOrO CEUYECHHS.
VY nenpHOE CONMPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOAHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmra Kupxroda.

Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTh 3AEKTPUYECKOTO TOKA. TerioBas MOIIHOCTh, BbIAEIISIEMAs Ha
pe3ucrope.

O/1C v BHyTpEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa /1711 NOJIHOM
(3aMKHYTOI) 3JeKTpUYecKoM 1enu. MoImHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

Konpaencarop B enu noCTOSSHHOTO TOKA.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHne CUiibl TOKa U HaMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAIpPSKEHUS I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JIMHBI,
IJIONIAY TIONIEPEYHOr0 CEUCHUSI U MaTepraa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIIEHUS MTPU ITOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe n3mepenune 3/]C. KopoTkoe 3ampIkaHNe raIbBaHUYECKOTIO AIIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

Crnioco0bl coenuHeHust ICTOYHUKOB Toka, D/IC GaTtapeil.



HccenenoBanue pa3HOCTH MOTEHIIMAIOB MEXY IMOJKOCAMU MCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuii sxenepumenm, 1abopamopnvle pabomol, NPAKMUKYM.

WccnenoBanue CMEIaHHOTO COSAMHEHUST PE3UCTOPOB.

N3mepenune yaenbHOro CONpoTUBIIEHUS IPOBOJIHHUKOB.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPsOKEHUS JUISl  JIAMIIb
HAKaJIMBAHMUSL.

VYBenuuenue npeaesia u3MepeHus ammnepmerpa (BoiabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONTPOTUBJIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct DJ]C raapBaHMYECKOro 3JEMEHTa OT BPEMEHH
IPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanure pazHOCTH MOTEHIIMAIOB MEXY IMOJIIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIHOCTH UCTOYHHKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznruunvix cpeoax.

DJNeKTpUYeCcKass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB. JIEKTPOHHAs
IPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCThH COINPOTHUBIICHHUS METAJJIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuYecKuid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBonuuku.  CoOCTBEHHass U TNpPHUMECHas  MPOBOAMMOCTH
noJIynpoBoHUKOB. CBoicTBa p—n-niepexosa. [TlomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUd TOK B BJEKTPOJIUTAX. DJNEKTPOJIUTHYECKAs AMCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OnekTpuyeckuid TOK B razax. CamMoOCTOSATEIbHBIM M HECAMOCTOSTEIbHBIN
paspsia. Paznuunble TUIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lnasma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHWE: ra3opaspsiHble

JaMIbl, 3JIEKTPOHHO-NTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHL: U0,



TpaH3ucTOp, (HOTOAUO, CBETOMO I, TAIbBAHUKA, PAPUHUPOBAHUE ME/IU, BHITUIABKA
AIIOMUHUSA, YJIEKTPOHHASE MUKPOCKOTIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl nekTpoausa dapazes.

HckpoBoii pa3psit U IpOBOAUMOCTS BO3/1yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul, NPAKMUKYM.

Habmronenue ammekTpoimsa.

N3mepeHune 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DuU3UYECKUN NPAKTUKYM.

Cnioco6bl u3mMepeHus (HU3NIECKUX BETUUYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX UZMEPUTENIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEUTHOCTH U3MEPEHUN (U3NYECKUX BETUUMH.
OueHka rpaHul] HOrpelHOCTEeN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HWCCIENOBAaHUM  3aBUCHMOCTEN
bu3nuecKuX BEJIUMYMH, MPOBEpPKA MPEAJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMHMCAHHBIX B  TEMAaTUYECKUX  pazlienax «YUEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca @usuku yrayoménHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu

MaTeMaTUuKH, OUOJIOTUM, XUMHUH, TeOrpauu U TEXHOJIOTHHU.



Meoswcnpeomemuvle nouamus, cesa3amuvie ¢ U3yUeHUeM Memoo08 HAYYHO20
no3uauus: SIBICHWE, HAy4YHBIM (akT, TUMoTe3a, (Qu3mdeckas BeIMYMHA, 3aKOH,
Teopusi, HAONIOJCHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, HW3MEpEHHE,
MOTPENIHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusi.

Mamemamuxa: peumieHue cucTeMbl ypaBHeHUU. JlunelHas QyHKUUMA,
napabosna, runepbomna, ux rpaduku u cBoicTBa. TpuroHomerpudeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTRBO.
BekTops! 1 MX MpOEKLHUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocusa: mexanndeckoe NBMKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPTaHM3MOB, TETIOBOE 3arps3HEHHE OKPYXKAIOMIeH CpPEeIbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KaMWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILLIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBa, MOJIIpHAs Macca, MOJyuyeHHWe HAHOMAaTepHajoB, TEIUIOBHIE CBOWCTBA
TBEPABIX TeN, KUAKOCTEH U Ta3oB, KHUJIKHE KPUCTAJUIBI, IIEKTPUUECKUE CBOMCTBA
METaJJIOB,  DJIEKTPOJIMTHYECKAash  JHUCCOLMAalMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHue ABMKCHUN C HCIIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M OKHAKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKIHU
(KpOHIITENH, peméryarble KOHCTPYKIIMHU), MCIOJb30BAaHWE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET W JAPYyTWE), ABUTATENb BHYTPEHHETO
CropaHus, napoBas TypOuHa, OBITOBOM XOJOAUIBLHUK, KOHAULIUOHED, TEXHOJIOTUU
MOJIYYEHHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIe HaHOMATepUajoB, U
HAaHOTEXHOJOTHH, SJEKTPOCTAaTHUECKasl 3alliTa, 3a3eMJICHHE 3JEKTPOIPHOOpOB,

ra3opa3psAHbIC JaMIIbl, TOJIYIIPOBOIHUKOBBIC TPUOOPHI, TAIbBAHUKA.



11 KIIACC

Paznen 4. DiaekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopelcTBUE TMOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOW WHAYKUMHU. lIpuHmun cyneprno3uunu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHOU MHIYKLIUU.

MarnutHoe 1oje NpoBOAHUKA C TOKOM (IIPSIMOTO MPOBOJIHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcresa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHnia, e€ HanpaBJIeHUE U MOIYJIb. [IBH>KEHUE 3apsyKEeHHON YacTUIIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopena.

MaruautHOoe nosne B Bemectse. DeppOMarHeTrky, rnapa- U JTMaMarHeTUKH.

TexHuueckre yCTPOMCTBA M TEXHOJOIMYECKUE MPOLECCHl: IMPUMEHEHUE
MOCTOSIHHBIX MAarHMuTOB, 3JIEKTPOMAarHUTOB, TE€CTEP-MYJIBTUMETD,
AEKTPOABUTATEND SIKOOH, YCKOPUTENIH 3JIEMEHTaAPHBIX YACTHII.

Jlemoncmpayuu.

Kaptuna J1WMHMM  HMHAYKOMA ~ MarHATHOTO  MOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

KapTrna nuHuil MAarHUTHOM MHYKIIMH MOJIS JYIMHHOTO MPSIMOT0 TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

BzaumopericTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue aBm>xeHus Myyka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaMn JNEUCTBUS AJIEKTPOU3ZMEPUTEIILHOTO npudopa
MAarHUTOIEKTPUIECKOU CUCTEMBIL.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul, NPAKMUKYM.

HCCH@I{OB&HI/IG MardmMTHOI'O ITIOJIA ITIOCTOAHHBIX MAarHHUTOB.



UccnenoBanue cBOMCTB heppOMarHETHKOB.

HccnenoBanue AelCTBUS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

OnpenerneHne MarHUTHOM MHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomazHumnan UHOYKYUA.

SlBneHne HNEKTPOMArHUTHOM WHIAYKUMHU. [IOTOK BEKTOpa MarHUTHOU
uaaykuuu. OJIC uuaykuuu. 3akoH HJIEKTPOMAarHuTHOM uHaykiuu Dapajes.
Buxpeoe anexrpuyeckoe nosie. Toku Dyko.

OJIC uHAyKIMU B MPOBOJHUKE, ABHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTymka HMHAYKTHBHOCTH B LENM MNOCTOSHHOTO TOKA.
Asnenne camonnaykuun. IJ1C caMOMHAYKIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE MOJIE.

TexHu4yeckre yCTpONCTBA U TEXHOJOTMYECKHE MPOLECCHl: MHIYKIIMOHHAsS
M€4Yb, COJICHOMU/I, 3allUTa OT JICKTPU3ALMU TEJ NPU ABUKECHUUA B MATHUTHOM TI0JIE
3emuu.

Jlemoncmpayuu.

HaGnronenue SsBIeHUS DIEKTPOMAarHUTHON WHITYKITHH.

Uccnenosanne 3aBucumMoctd IDJC MHAYKUHMH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MmarauTa B aJJlOMUHUEBOM (MEIHOMN) TpyOe.

SIBrIeHME CAaMOMHYKIIUH.

Uccnenosanne 3apucumoct IJIC caMOMHIYKIIMU OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomol, NPaKmMuKyMm.



WccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OrnpeneneHne MHIYKIIMU BUXPEBOI'O MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka Mojienu 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3znen 5. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

I"'apmonunyeckue kosebanus. Kunematnueckoe U JUHAMUYECKOE OMHMCAHUE.
DHepreTUUeckoe OMucaHue (3aKOH COXPAaHEHHUs MEeXaHW4YeCKOW sHepruu). BriBon
JUHAMHUYECKOT0 ONMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 UX IHEPTeTHUYECKOTO U
KHHEMATUYECKOTO OMTUCAHUS.

Amrmnutyna u Qaza konebanuil. CBsi3b aMIUTUTYAbl KOJEOAHUI MCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uacrota konebanuit. Ilepuos ManmbiX CBOOOIHBIX KOJIEOAHMIA
MaTeMaTU4eCcKoro wasiTHuka. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTtyxaromux Konedanusx. BeiHyKneHHbIe Koaebanus. Pesonanc.
Pe3onancHass kpuBas. BiusiHue 3aTyxaHuss Ha BHJ PE30OHAHCHOW KPHUBOM.
ABTOKONIEOaHUSI.

TexHu4yeckre yCTpoMCTBa U TEXHOJOTHUECKUE TTPOIIECChI: METPOHOM, YacChl,
Ka4deJu, My3bIKaJIbHBIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuck KoJ1e0aTeIbHOTO JIBUKCHUS.

Ha6nronenue He3aBUCUMOCTH TIEPHO/Ia MAJIBIX KoJIeOaHUM Tpy3a Ha HUTU OT
AMIUTUTYIBI.

HccnepoBanue 3aTyXamMX KoOJe0aHMH MW 3aBUCUMOCTH  IMepuoja
CBOOOJIHBIX KOJICOAHUI OT COMPOTUBIICHUS.

HccnenoBanne KojeOaHWl Tpy3a Ha MACCUBHOW MPYXKUHE C LEJbIO

dbopMupoOBaHUS IPEACTABICHHUN 00 MICATEHON MOIETH IPYKUHHOTO MasTHUKA.



3aK0H COXpaHEHHMsS SHEPTUH MPU KOJEOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJIEOAHUM.

Habmronenue pe3onaHca.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol, NPAKMUKYM.

N3mepenne nepuojga CBOOOAHBIX KOJIEOAHWH HUTSHOTO W MPYKUHHOTO
MasiTHUKOB.

N3yuenune 3aKOHOB IBUKEHHUS TeJla B X0JI€ KosieOaHUii Ha yIpyroM MojBece.

N3ydenne ABUXKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B PY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY bl 3aTyXaIOIMIMX KOJIEOAHUIA.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Tema 2. dnekmpomaznumnuple KoaeOAHUA.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUSI B
ujealbHOM KoJyiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsi3b aMIUIATYAbI
3apsjia KOHJEHCATopa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHMsI SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaronme AIEKTPOMArHUTHBIE Kose0aHuUs. BriHyX1€HHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemenHblii TOK. MOIIHOCTP TEPEMEHHOTO TOKA. AMIUIUTYJHOE U
JNEUCTBYIOLEE 3HAYEHUE CHWJIbI TOKA W HaNpsDKEHHs] MPU  Pa3iuyHON  (popme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunHycouanbHblid MEPEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
UHAYKTUBHOCTH B II€NIM CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Uneansubiii Tpancpopmarop. IlpousBoacTtBo, mepenaya U HOTpeOsIeHHE
JIEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKHE PHUCKU TPU NTPOMU3BOJACTBE 3ieKTposHepruu. Kynbrypa

HCII0JBb30BaHUA 3JICKTPOOHEPTHUHN B HOBCGI[HeBHOﬁ KHU3HU.



TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE MPOLECCHI: AIEKTPUUYECKUN

3BOHOK, ICHCPATOP IIEPEMCHHOI'O TOKA, JIMHUHU SJICKTPOIICpCaay.

Jlemoncmpayuu.
CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

3aBUCHUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH

KOHTYpa.

TOKa.

OcuuimorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUM.
['erepaTop He3aTyXaOMUX JIEKTPOMArHUTHBIX KOJICOAHHIA.
Mopenb 2JIEKTPOMarHuTHOTO TeHepaTopa.

BriHyK1eHHBIE CUHYCOUIaTbHBIE KOJIeOaHuUsl.

Pesncrop, karymka MHIYKTUBHOCTM M KOHAEHCATOP B LEMNHU NEPEMEHHOTO

Pe3oHanc mnpu mOCIIENOBATEIBbHOM COEAMHEHHH PE3UCTOpA, KaTYILIKU

HHAYKTUBHOCTH U KOHIACHCATOPA.

YcTpoiicTBO M IPUHILIUI IEUCTBUS TpaHcPopmaTopa.

Mojenb JIMHUY 3JEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul, NPAKMUKYM.
Nzyuenne tpanchopmaropa.

HCCHGI{OBaHHe IICPCMCHHOI'O TOKa 4YCpE3 ITOCICIOBATCIBHO COCIMHEHHEBIC

KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHCa.
HccnenoBanne paboThl HICTOYHUKOB CBETA B LIEMH IIEPEMEHHOTO TOKA.
Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE 80JIHDbL.

Mexanuuyeckue BOJIHBI, YCJIOBUsS HX pacnpoctpaHeHus. llonmepeunsie u

IMpOaOJIBHBIC BOJIHEI. HCpI/IOI[, CKOpPOCTb pacCIlIpOCTPpaHCHUA U MOJIHMHA BOJIHBI.

CBoiicTBa MEXaHWYECKHX BOJIH: OTpPa)XE€HUE, MpEIOMIICHHE, UHTepPepeHuus u

nudpaxiuys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEBI.



DNEeKTpOMarHUTHBIE BOJIHBI. Y CIIOBHS W3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTannst BEKTOPOB B 3JIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMarHUTHBIX  BOJIH:  OTPaXEHUE,  MPEJOMIICHHE,
noJisspu3anus, uHTepdepeHuns u qudpakius.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. I[puMeHEeHNe 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHLMIIBI paguOCBS3U U TeNEeBUACHUS. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHuyeckre ycCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@on, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIHULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpoOCTPaHEHHUE MMONEPEUHBIX U MPOJIOIbHBIX BOJIH.

KoneOmnromieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

Habmtoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUYECKIX BOJIH.

Hab6nronenue nntepdepennnu u qudpakiiii MEXaHUYECKUX BOJH.

AKYCTHYECKHI PE30OHAHC.

CBoiicTBa yabTpa3ByKa U €ro NIPpUMEHEHHUE.

HaGnronenue cBs3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOW H
4acTOTOW KojeOaHuH.

HUccnenoBanne  CBOWCTB  BJEKTPOMArHUTHBIX ~ BOJIH:  OTPa)XKCHHE,
peJIoOMIICHHE, oJisApr3alus, Tudpakiys, UHTepPepeHIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPahUOIETOBOTO U3ITYUCHHI.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol, NPAKMUKYM.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.



Tema 4. Onmuka.

[IpssmonuHeiHOE pacpoCTpaHEHUE CBETa B OHOpPOAHOM cpene. JIyu cBera.
To4deuHbIll HICTOYHUK CBETA.

OTtpaxxeHue cBera. 3akOHbI OTpaxkeHUsl cBeta. [locTpoenue n3obpakeHuil B
10cKoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI TPETOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTeNb
npenomiieHus. OTHOCUTENBHBIN MTOKAa3aTelb NpesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOILIEHHUE JUIMH BOJIH IIPU IIEPEX0AE MOHOXPOMATHYECKOIO CBETA YEPE3
IPaHUILY pa3esa IByX ONTUYECKHUX CPEL.

Xona nyueit B npusme. [ucnepcust cBera. CloxHBIA cocTaB OeIoro cBeTa.
[Ber.

ITonHOoe BHyTpeHHEE oTpaxkeHue. [IpenenbHblil yroa MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

ColOuparomue ¢ paccewBaroniue JUH3BL. ToHKas JmH3a. DOKyCHOe
paccTostHUE MW ONTHYECKash cujaa TOHKOW JIMH3BL. 3aBUCHUMOCTHh (POKYCHOIO
paccTosiHusl TOHKOM cQepudeckoil JTHH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
IIOKa3aTesIs MPEIOMIICHUS.

@opMmyJia TOHKOU JIMH3BL. Y BENIUYECHHUE, TABAEMOE JIMH30M.

Xox nyda, NMPOUIEAIIETO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. IloctpoeHne wu300paxkeHUW TOUKHM M OTpe3Ka MpsSMON B
coOMparoLIMX U paCCEUBAOIINX JUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpematomas cnocobHocTh. ['1a3 kak ontuyeckas
cUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepenumst cera. KorepeHTHbIE HCTOUHUKH.
VYcaoBus HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEpP(QEpPEHIIMOHHOU
KapTHUHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. [Ipumepsl KilaccM4ecKux

UHTEPPEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. [dudpakuronHas pemérka. YciioBue HaOII0ICHUS
[JIAaBHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOrO CBeTa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIICHUs CBETA.

Ha6nronenue noqHOTo BHYTPEHHETO OTpakeHUsl. Mojieinbh CBETOBOIA.

HccnenoBanne xolla CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaIEIbHYIO
MJIACTUHY U TIPU3MY.

WccnenoBanue CBOMCTB M300paKeHU B JTMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHInM CBETA.

HaGnronenue 11BeTOB TOHKUX TUIEHOK.

Habnronenue audpakiuu ceera.

N3yuenune audpakiinoHHON PEIETKY.

Habmronenune nudpakiimioHHOTO CIIEKTpa.

Hab6nronenue nucnepcnu cBera.

Hab6nronenue nonsipusaiuu cBeTa.

[IpuMeHeHue MONSPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, NPAKMUKYM.

N3mepenune nokazaTens NpeToOMIICHHS CTEKIIA.

UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pACCTOSIHUSL OT BemlecTBa (Ha
npuMepe KUIKUX JIUH3).

N3mepenrie PoKyCHOrO pacCTOSIHUSI PACCEUBAIOIIUX JIUH3.

HonyquI/Ie I/1306pa)KeHI/I$I B CUCTEMC U3 IIJIOCKOI'O 3€pKaJjia U JIMH3HI.



[Tomyyenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TenecKOMUUECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEpPEPEHINH U TTOISPU3AIUN CBETA.

N3ydenne nonsipu3ainiu CBETa, OTPAXKEHHOTO OT NOBEPXHOCTH AUIIIEKTPHUKA.

N3ydenne naTepdepeHInm JIa3epHOTO U3JIYyUEHHUS Ha IBYX LIETSX.

Habmronenune nqucnepcun.

HaGnronenue u vcciieqoBanue AMPPaKIUOHHOTO CIEKTpa.

N3mepenue IrHbI CBETOBOU BOJIHBI.

[Tonyyenue criekTpa U3Iy4YEHHs] CBETOMOIA TIPHU MOMOIIU AUPPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

I'panunpl  TPUMEHMMOCTH  KJIIACCMYECKOM  MexaHukH. IlocTynarsl
CIIEIIMAJIbHOW TEOPUU OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpazoBanus JlopeHiia.
VYcenoue npudrHHOCTH. OTHOCUTENBHOCTH OAHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHHU U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13p MaccChl € DHEPTUEW U UMITYJIbCOM PEIATUBUCTCKON YaCTULBl. DHEPIUs
ITOKOSI.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHE MPOILIECCHl: CHYTHUKOBBIC
MPUEMHUKH, YCKOPUTENH 3APSIKEHHBIX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomol, NPAKMUKYM.

Onpenenenue UMIMyJbca MW DHEPIHUM  PEISITUBUCTCKUX YacTull (IO
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckynapno-601n060ii oyaausm.

PaBHOBecHOE TemioBOEe M3MyueHUe (M3IIydeHHe aOCOTIOTHO YEPHOTO TETa).
3akon cmemnennd Buna. ' unore3a [nanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.



dorordpdext. OnbiTel A. I'. Ctonerosa. 3akonsl Gpororddexra. YpaBHeHHe
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenue cBera (B YaCTHOCTH, JaBJICHHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxkarollyr MoBepxHocTh). OmbiTel I1. H.
Jlebenena.

BousiHoBbIe cBoMcTBa yactull. Bonusl e bpoins. [Inuna Bonub! ne bpoitns u
pasmepsl o0JlacTU  JIOKaJIM3alMM  JBIKYIIeHcs dvacTuiel.  KopryckymspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIax.

Crneunduka uzmepenuit B Mukpomupe. COOTHOIICHHUST HEONpeIeIEHHOCTEH
I'eiizenbepra.

TexHuyeckre yCTpOHCTBA M TEXHOJOTMYECKUE MPOIECCHI: CIEKTPOMETP,
dboTornemMeHT, (OTONATYUK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oartapes,
CBETOAMO/.

Jlemoncmpayuu.

®oTo3(PheKT Ha YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3ak0HOB BHeMIHEro GhoTo3¢dexTa.

WccnenoBanne 3aBUCUMOCTH  COMPOTUBIICHUSI  MOJYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

Ceroauo.

Conneunas Oarapest.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol, NPAKMUKyM.

UccnenoBanne Goropesucropa.

N3mepenue nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HATIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl IO UCCIENOBAHUIO CTpOeHUs aToma. [lnmanerapHas mojenb aToma
Pesepdopna.

[Toctynatel bopa. U3nydenue u noriomieHue GOTOHOB MpU MEPEXOJie aToMa

C OJTHOTO YPOBHsI DJHEPTUH HA IPYTOU.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUH aTOMA BOJAOPO/A.

CnoHTaHHOE M BBIHYKJICHHOE U3JIyuyeHue cBeTa. Jlazep.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopna.

HabGnronenue nMHeyaThIX CIEKTPOB.

YCTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Ornpenenenue JIMHBI BOJIHBI Ja3€PHOTO M3TyUYCHHUS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul, NPAKMUKYM.

Hab6nronenue nunaeituaToro crnekrpa.

HccnenoBanue crniekTpa pazpeKeHHOTO aTOMAapHOTO BOAOPOAA U U3MEPEHUE
noctosiHHoM PunOepra.

Tema 3. Du3uxka amomHo20 A0pPa U INEMEHMAPHBIX YACMUY,

Hyxnonnas monens sigpa I'eiizenOepra—MBanenko. 3apsy sapa. MaccoBoe

yucio saapa. U3oronsl.

PagnoaktuBHOCTh. Anb(a-pacnaj. DJEKTPOHHBIM U TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJuMOaKTUBHOIO pacnaja. PajavoakTHBHBIE HM30TOIBI B IPHUPOAE.
CBOICTBa MOHM3UPYIOLIETO HU3JIy4YeHUs. BiMsHUE paguoakTUBHOCTH HA YKUBbBIC
opranu3mbl. EctecTBeHHbIi poH u3nyyenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JedekT macchl siipa.

Snepubie peakuuu. Jenenue u cuntes saep. Anepusie peaktopsl. [IpodieMbl
YIPABJISIEMOTO TEPMOSJAEPHOIO CHHTE3a. OJKOJOTHMYECKHE ACHEKThl PpPa3BUTHUSA
AIEPHON DHEPIETUKH.

MeToap! perucTpaliy 1 UCCIEN0BAHUS YJIEMEHTAPHBIX YACTUL.

@yHaaMEHTaIbHbIE B3aUMOJICUCTBUA. bapuoHBI, ME30HBI U JICNTOHBI.

[IpencraBnenne o CtangapTHOM Moaenu. KBapk-riatooHHas MOJIENb aIpOHOB.



®uzuka 3a npenenamu CrannapTHod moaenu. TémHas Marepus U TEMHas
SHEPIusl.

EnunHCcTBO pmznueckoii KapTUHBI MUDA.

TexHu4yeckne ycTpoiCcTBa U TEXHOJIOTMYECKHUE MPOLIECCHI: TO3UMETP, Kamepa
BuiibcoHa, siiepHbIil peakTop, TEpMOsIEPHBINA peakTop, aToMHasi 00M0a, MarHUTHO-
pe3oHaHcHas ToMorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol, NPAKMUKYM.

HccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM GoTorpadusim).

UccnenoBanue pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yuenue norsiouieHns 0eTa-4acTull aTlOMUHHEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHUSA aCTPOHOMHUH. [IpUKIIaTHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIs1 OOBSICHEHUS IPUPOABI
KOCMUYECKHX 00BEKTOB.

Mertoapl aCTpOHOMHMYECKHX uccaenoBaHuii. COBPEMEHHbBIE ONTHYECKUE
TEJIECKOIIbI, PaJUOTENIECKOIbI, BHEATMOC(EpHasi aCTPOHOMHUSI.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBUKEHHE.

ConuHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3 .

3BE3/1bl, X OCHOBHBIE XapaKTEpUCTUKH. /lnarpaMma «CreKTpaibHbIA Kiiacc
— CBETUMOCTB)». 3BE3[IbI IIaBHOW IMOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsit [lyte — Hama [Nanaktuka. [lomoxenune u nemxenue CosiHIA B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xkBasapsl. YEpHbIE OBIPBI B SApax

TaJIaKTHUK.



Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazberanne rajakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabaooenus.

Ha6nronenus 3BE31HOTO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN ISl ONIPEACIICHHS TTOJI0KEHUST HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3nusi CeBEepHOro MONyIIapusi U SIpKUe
3BE3/bI.

HaGmiogenuss B Teneckon JIyHbI, miaHeT, TyMaHHOCTEW M 3BE3IHBIX
CKOIUIEHUM.

DuU3NYeCKUl NPAKTUKYM.

Cnoco0bl u3mepenus GU3NIECKUX BEIUYUH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEIIMYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHne KOCBEHHBIX W3MEPEHUM, MCCIENOBAaHUM  3aBUCUMOCTEHN
(u3MUEeCKUX BEIMYMH, NPOBEpPKA MNPEAJIOKEHHBIX T'MIOTe3 (BBIOOp M3 padorT,
ONMCAHHBIX B  TEMAaTUYECKHUX  paszaenax «YUYEHUUYECKHW  OKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).

O0o0mar01Iee MOBTOPEHHE.

OO6o00m1IeHne 1 cucTeMaTu3alus CoJep KaHus pas3iesioB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEPMOJAUHAMUKAY, «INEKTpoAuHAMUKay, «Konebanus
U BOJHB, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCUTENbHOCTHY, «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHUH U aCTPOPUBUKNY.

Ponp Qusuku U acTpoHOMHUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKOH cepax NeaTebHOCTH YeJI0BEeKa, pOJib U MECTO (U3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYCHUE ONKCATEIbHOM,

CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIbHOW W  MHPOTHOCTHYECKOM  (PyHKUIMI



busnueckoil Teopuu, poiib HU3NIECKON Teoprun B POPMUPOBAHUU TPECTABICHUIN
0 (U3MUECKOW KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yuenne kypca @usuku yrayoménHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€U C KypcaMu
MaTEeMaTUKH, OMOJIOTMH, XUMUHU, Teorpapuu U TEXHOJIOTUH.

Meorcnpeomemnvle nouamus, cea3aHHvle C U3YYEHUEM MEmOO08 HAYUHO20
NO3HaHUA: SIBICHHWE, HAy4dHbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
TEeOpUsi, HaONIOJEHUE, DSKCHEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CHUCTEMBl YpaBHEHUH. TpUroHOMETpUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpBI M MX NPOEKIMU HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.
[TpousBoaHbIE 3J€MEHTAapHBIX (QyHKUMN. [Ipu3Haku mNOMOOHS TPEYrONbHUKOB,
oTpezeNeHue IIOMAIH MIIOCKUX (GUTYp U 00bEMa Tell.

buonocus: snexrpuyeckue SIBICHHUS B >KMBOW MPUPOJE, KojebaTelbHbIe
JBWKEHUS B JKUBOWM MPHUPOAE, OHKOJOTHMYECKHME PHUCKH IIpU NPOU3BOICTBE
JJIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYKAIOLIEH  Cpenbl,
yJIbTPAa3BYKOBasg JUArHOCTUKA B MEJUIMHE, OINTHYECKUE SBICHUS B IKUBOU
IpUPOJIE.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAINIMYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3MbI 00Pa30BaHUs KPUCTAINTMYECKOMN PEIIETKH, CIEKTPAIbHBIA aHAIIN3.

l'eoepagusa: wMarHUTHBIE TIONMIOCAa 3€MJIM, 3QJIEKW MArHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonoeusa: TPUMEHEHUE IIOCTOSHHBIX MAarHATOB, 3JIEKTPOMArHHUTOB,
3NIEKTpOoJIBUraTeNb SIkoOM, reHepaTop MEepeMEHHOro TOKA, MHIYKIUOHHAs IEub,
JIMHUW 3JEKTpONepeaay, 3JIEKTPOABUTaTeNb, paaap, paaAuoONpUEMHUK, TEIEBU30D,

antenHa, tenepon, CBYU-meub, ynpTpa3ByKoBas JHAarHOCTHKAa B TEXHUKE,



HpOGKHHOHHbeI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBLIC

NPUEMHHKHY, SIICPHAs DJHEPTeTUKA U YKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune ydebHoro mpenvera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIETro
obpazoBanus (YriayOnéHHBIH YpPOBEHb) JIOJDKHO OOECHEUHTh JOCTHIKEHHUE
CIENYIONMNX JUYHOCTHBIX, METANpPEIMETHBIX W TMPEIMETHBIX 00pa30BaTEIbHBIX

pEe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHHS yueOHOTro npenMera «Du3nukay JOHKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONbITA U OMNbITA JIECITEIBHOCTH B MPOLECCE pPealn3allii OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATENIBHON I€SITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKU 00YUaIOIIErocsi KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WI€HA POCCUICKOTO OOIIECTBA;

NPUHATHE TPAJULUHUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o011ecTBa, y4acTBOBaTh B CAaMOYIIpaBiIeHUHU B 00pa30BaTeIbHON OpraHu3alliu;

YMEHHUE B3aUMO/JICMCTBOBATh C COIMAIBHBIMU MHCTUTYTaAMH B COOTBETCTBUU
¢ uX QyHKIUSIMUA U HA3HAYCHHUEM;

T'OTOBHOCTB K FYMaHPITapHOI}JI )41 BOHOHTépCKOﬁ JACATCIIBHOCTH.



2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTD POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYyAapCTBEHHBIM CHUMBOJIAM, IOCTHKECHHUSIM
POCCHICKHX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEHICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESTEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJA B TOCTPOSHUE YCTOMIMBOTO OYTyIIIETO.

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyniero GU3nIecKoil Hayke.

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpEC K paslIuyHbIM cdhepam MpoPecCHOHATLHON NeATEIHLHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 001aCTH
(bU3UKHM Ha TPOTSHKEHUU BCEH JKU3HU.

6) ’K0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYPhI, OCO3HAHHE TJIOOAIBHOIO
XapakTepa SKOJOTHYECKUX MpodIieM;

IJTAHUPOBAHKE U OCYIIECTBIICHUE AEUCTBUN B OKPYKAIOIIEH CPENE HA OCHOBE
3HAHUA LIeJIE YCTOMYMBOIO pa3BUTHS YEIIOBEUECTBA;

pacuIipeHre OmbITa JESITEIbHOCTH 3KOJIOTHYECKOW HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKeE.

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:



c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAaHWE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TFOTOBHOCTH B IIPOLIECCE
U3y4YeHUS (PUBUKHU OCYIIECTBIISITh MPOCKTHYIO U UCCIE0OBATENIbCKYIO €SI TEIbHOCTh

WHIWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3zoBble 1ornueckue aAeiicTBU:

CaMOCTOATENbHO  (QOpPMYyJNHMpPOBaTH M aKTyallM3UpOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU ACATEIIbHOCTH, 3aJ1aBaTh IIapaMeTPbl U KPUTEPUU HX
JTOCTUKECHUS,

BBISIBIIATH  3aKOHOMEPHOCTM W NPOTHUBOPEYHST B  PacCMaTpUBAECMbIX
(bU3HYECKUX SABJICHUSIX;

pa3pabaThiBaTh IUIAH PELICHUS] MPOOJIEMBbI C YYETOM aHaIu3a MUMEIOIIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JEATEIBHOCTb, OICHHUBATh COOTBETCTBUE
pE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN €SI TEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBHUSX PEAIbHOIO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHUCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIeM.
ba3zoBble ucciaeaoBare/bcKue 1eicTBUA:

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIFOYEBBIMU MOHATUSMU U METOJAMU
bu3nuecKko HayKu;

BJIQJIETh HaBbIKAMH Y4€OHO-UCCIIEA0BATEILCKOM U MPOESKTHOM AeATEIbHOCTH

B 00nacTu (pU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY



METOJIOB pelleHHs 3aAad (PU3MUECKOTro COJEp)KaHus, NPUMEHEHHUIO pa3INYHbIX
METO/I0B [TO3HAHUS;

BJIAJETh BUIAMHU JESATEIBHOCTH [0 MOJYYEHUID HOBOTO 3HAHMS, €ro
UHTEPIIPETALINY, MPEoOpa3OBaHUIO U MPUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX
CUTYaIUsIX, B TOM YHCJIE ITPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M aKTyaJIU3UpoOBaTh 3ajJady,
BBIJIBUTATh TUNOTE3Y €€ PeIleHUs], HAXOAUTh apIyYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh ApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh IIOJYUYEHHBIE B XOJE€ pEIIECHUS 3aJadyd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NEeSATENbHOCTH, B TOM YKCIIE TPU U3YYEHUH (PU3UKHU;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh TNE€PEHOCUTh 3HAHUS MO0 (U3MKE B MPAKTUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTrMHAIbHBIE OJX0/bl U PELICHMS;

CTaBUTH MPOOJIEMBI U 337a4H, T0MYyCKAIOIINE aTbTepHATUBHBIEC PEILICHUSI.
Pabora ¢ unpopmanmeii:

BJIa/IETh HABBIKAMU NOJy4YeHUs HHGopMauu GU3NYECKOTO COACPKAHUSI U3
VCTOYHHUKOB PpAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYLIECTBIATh IIOMCK, aHAJM3,
CUCTEMATH3ALMI0 U WHTEPHNpPETAlrI0 MH(OpMAlUU pa3UyHBIX BUAOB U (QopM
IIPE/ICTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh  CPEACTBa MH(MOPMAIMOHHBIX H  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUHA B PEIIEHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OpPraHU3aLOHHBIX

3a/1a4 C COOJTIO/IEHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKHU 0€301MaCHOCTH, TUTUEHBI,



pecypcocOepekeHusi, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COJEp>KaHUS B pa3iMuYHbIX (popmarax c
y4€TOM Ha3HAYeHUsS] UHPOPMALIUU U TIEIEBON ayIUTOPHUH, BEIOMpAs ONITUMAJIbHYIO
(dbopMy npencTaBlIeHUs U BU3yaJIU3al[1u.

KoMMyHHKAaTHBHBbIE YHHBepCcAJIbHbIE YUeOHbIe el CTBHUS:

OCYUIECTBJIATH 00IIEHHE HA YPOKaX (PM3UKHU U BO BHEYPOUHOM JIEATEIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOHGIMKTHBIX CHUTyalldd W CMATYaTh
KOH(JIMKTHI;

pPa3BEPHYTO M JOTMYHO M3Jaratb CBOK TOYKY 3pPEHHUS C MCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHOW U MHJIMBUAYaTbHOU
padoThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJOr0 YjeHa KOJUIEKTHBA;

OPUHUMATh Il COBMECTHOM  JESITENbHOCTH, OPraHW30BbIBAaTh U
KOOPJIMHUPOBATh JACUCTBUSL MO €€ JOCTUKEHHUIO: COCTaBISATh IUIAaH JCHCTBUH,
pacnpenensiaTh poiad € YY4ETOM MHEHMH YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOEIr0 BKJaJa M Ka)XJOr0 y4YyaCTHHKA KOMaH]Ibl B
o0l pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npearaTh HOBbIE IPOEKTHI, OLEHUBAaTh MJEU C IO3WLUU HOBU3HBHI,
OpPUTHHATLHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHHE B PA3IHYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.
PeryjsiTuBHbIe YHUBepCaJbHbIE y4eOHbIe AeiicTBUSA

Camoopranusanus:



CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 00IaCTH
GU3UKM W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IJIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS MTPAKTUYECKON pabOThl C YUETOM HUMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTECHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro MpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUI;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 32 PEIIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO M MPOSIBICHUIO JPYIAUIMU B 001acTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTEebHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

BJaJ€Th HABBIKAMHM  [IO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBaHUII;

UCII0JIb30BaTh MPUEMBI pedIICKCUH JIJISI OIIEHKU CUTYaIluu, BLIOOpa BEPHOTO
penieHus;

YMETh OLEHUBaTh PUCKHM M CBOEBPEMEHHO IPUHUMATh PEIICHHUS MO0 HX
CHIDKEHHUIO;

MPUHUMAaTh MOTHUBBI M ApPryMEHThl JAPYrUX NpPU aHalM3€ pPe3yJbTaToOB
NEeATEIIbHOCTH;

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTbl JIPyTMX MpPH aHaJIu3€ pe3yJbTaTOB
NeATEeIIbHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIIMOKH.



B mporiecce mocTuxkeHus TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OOydarOUIUXcs
COBEpIICHCTBYETCS OMOITMOHAIILHBIN WHTEJUICKT, MIPEAMOJIar afo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHME, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMAThH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIOUAIOIICH CTPEMIICHNE K IOCTHXKCHHIO 1IETTH U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JI€WCTBOBAThb, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIFOUYAIOIIEH CITOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 IPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTh  BBICTPAMBATH
OTHOIICHUSI C IPYTUMHU JIOIbMHU, 3a00TUTHCS, TMPOSBISITH MHTEPEC M pa3peniaTh

KOH(ITUKTHI.

HPEJMETHBIE PE3YJIBTATBI
K xonny o0yuenus B 10 kiacce npeAMETHBIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMAaTh  podb (PU3UKK B  SKOHOMHUYECKOW,  TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COIMATIbHON M ITUYECKON chepax NesaTeTbHOCTH YeJIOBEKa, POJIh
U MecTO (PM3UKU B COBPEMEHHON HAyYHOU KapTUHE MUpa, 3HAUCHHUE ONHUCATEIIbHOH,
CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIPHOW W  NPOTHOCTHYECKOW  (pyHKuIMH

(bu3HUecKoil TEOpUN — MEXAHUKH, MOJICKYJISIPHON (PU3UKHU M TEPMOJAMHAMUKH, POJIb



¢dbusnueckoil Teopur B (POPMUPOBAHUU TMPEJCTABICHUN O (PU3NUECKOU KapTHUHE
MHUpA;

pas3nuyaTh yCJIOBHS TPUMEHUMOCTH MOJIENeH (U3UIECKUX TE U MPOIIECCOB
(sBNEeHMIT): WHepUUalIbHAs CHUCTeMa OTCcuYéTa, alCONIIOTHO TBEPAOE TEO,
MaTrepualibHas TOYKa, PAaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJIHOE TaJeHuUE,
a0CoMIOTHO ympyras aedopMaiiusi, a0COIIOTHO YIIPYroe U abCOTIOTHO HEYNpPyroe
CTOJIKHOBEHHMS, MOJICNIM Ta3a, >KUAKOCTH M TBEPAOro (KpUCTAUIMUECKOTO) Tela,
WJICAJIbHBIN T'a3, TOYCYHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyaTh ycloBUsA (TpaHUIlbl, 00JIaCTH) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMATh BCEOOIMMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATHL MEXAaHWYECKHE TIPOLECCHl U  SIBIICHUSA,
UCIIONb3YsI OCHOBHBIC TIOJOXKEHUSI W 3aKOHbI MEXaHUKH (OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JIBUKEHUS,
npeobOpazoBanust ['anmuies it CKOPOCTH W TiepeMelleHus, 3akoHbl HbIOoTOHA,
NPUHIUN OTHOCUTEIBHOCTU ['anmuiesi, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI
COXpaHEHUsI HMITyJbCa W MEXAaHUYECKOM DJHEpruu, CBA3b pabOThl CHIBI C
U3MEHEHUEM MEXaHMYECKOW SHEPruH, YCIOBUSI paBHOBECHUS TBEPAOTO Teja), Mpu
TOM HCHOJIb30BAaTh MaTeMaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil ['amuies, BTOpOro u
TPEThEro 3aKOHOB HBbIOTOHA, 3aKOHOB COXpPAHEHUS MMITYJIbCa M MEXaHUYECKOUN
SHEPTHH, 3aKOHA BCEMUPHOTO TSTOTEHHUS;

aHAJM3UPOBaTh U OOBACHATH TEIUIOBBIC MPOILIECCHI U SIBJICHUS, UCIOJIB3YS
ocHoBHbIe nosoxkeHust MKT u 3akoHBI MOJIEKYIApHON (DU3UKH U TEPMOJIMHAMUKA
(cBsI3b 1aBJIEHUS UJI€AJILHOTO T'a3a CO CpeHEN KUHETUYECKON SHEPTrUel TErI0BOro
JBW)KEHHUSI U KOHIEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO
CpEIHEM KWHETUYECKOM SHEPrueu TEIUIOBOTO JBUXKEHUS €ro 4YacTHull, CBs3b
JABJICHUS HWJICAUILHOTO Ta3a C KOHIEHTPAIMEW MOJIEKYJ W €ro TeMIeparypoi,

ypaBHeHne MeHnneneeBa—Knanenpona, NepBbld 3aKOH TEPMOIAUWHAMMKH, 3aKOH



COXpaHEHHUS HSHEPrUM B TEIUJIOBBIX MpOLECCax), IMpPU ITOM HCHOJIb30BAThH
MaTeMaTU4YeCKOe BBIPAXKEHHUE 3aKOHOB, YKa3bIlBaTh YCJIOBUS TNPUMEHUMOCTHU
ypaBHeHus: MenneneeBa—Knaneipona;

aHAIM3UPOBATh U OOBSICHATH DJEKTPUUECKUE SABJICHUSI, UCTIOIb3Ysl OCHOBHBIE
MOJIOKEHHUSI W 3aKOHBI 3JIEKTPOJIMHAMUKH (3aKOH COXPAHEHHS DJIEKTPUYECKOIO
3apsiia, 3akoH KylioHa, MOTEHUHAIBHOCTh 3JIEKTPOCTATUYECKOTO IOJIs, MPUHIIUIL
CyNEepHo3ULIMM  JIJEKTPUUECKUX  TMOJeH, TMpu ITOM  yKa3biBas  yCJIOBUS
npuMeHUMOCTH 3akoHa KylioHa, a Takke MPaKTUYECKU BaKHbIE COOTHOIICHUS:
3akoHbl OMa i y4yacTKa LENHW W Uil 3aMKHYTOM SJIEKTPUYECKON LENH, 3aKOH
Jxoyns—Jlenua, npaBuiia Kupxroda, 3akonsr Dapajes 11l 2JIEKTPOIINU3a);

OMHCHIBATh (U3MUECKUE TMPOILECCHl U SIBICHUS, WCIOJB3Yysl BEIUYHHBL:
NEpEMEILEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIa, MOMEHT
CUJIBI, JaBJICHUE, MOTCHI[MATIbHAS YHEPT U, KHHETUYECKasl DHEPTUsl, MEXaHUYeCcKast
9HEprus, padboTa CUJIbI, IIEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIa TSHKECTH, CHUJia
YOPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb, YHEPTUsSl B3aWMOJCUCTBUS TeNa C 3eMIIEH
BOM3M €€ MOBEPXHOCTH, DHEPTHUs YIPYrou nedopmaruu mpyKuHbI, KOJIHIECTBO
TEIUJIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
SHEPrus UACAIBHOIO OJIHOATOMHOIO ra3a, padoTa UAeaIbHOTO ra3a, OTHOCUTEIbHAs
BJIIAKHOCTh BO3ayxa, KIIJ[ mmeanbHOro TEmiIOBOrO JBUTATEINS; SJICKTPUYECKOE
noJie, HaNpsHKEHHOCTH AJIEKTPUYECKOTO MOJIs, HANPSKEHHOCTH MOJS TOUYEYHOTO
3apsiia WM 3apsSKEHHOTO Iapa B BaKyyMeé M B JIUPJIEKTPUKE, TMOTEHIUAI
AJIIEKTPOCTATUYECKOTO TIOJISl, Pa3HOCTh IOTEHLUMAJIOB, SJEKTPOJABIKYIIAS CHIIA,
CUJa TOKa, HAMPSIKEHUE, MOIIHOCTh TOKA, AJIEKTpUYecKass E€MKOCTh IIJIOCKOIO
KOHJIGHCATOpa, CONPOTHUBJIICHUE Yy4YacTKa LENH C I[OCIAEJOBATEIbHBIM U
NapajuieIbHbIM COEIMHEHUEM PpE3UCTOPOB, BSHEPrUs DBIEKTPUYECKOTO IO
KOHJICHCATOPa;

O00BSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3NYECKUX SBICHUN: MEXaHUYECKOE
JBIDKCHUE, TEIUIOBOE JBIDKCHHE YACTHI] BEIIECTBa, TEIJIOBOE pPaBHOBECHE,

OpoyHOBCKOe nBrokeHHe, muddys3usi, HcCHmapeHwe, KUICHUE U KOHICHCAIus,



IUTABJICHUE W KPUCTAJUTM3AIMS, HAMPaBICHHOCTh TEIUIONEpPENadr, JICKTPU3aIUs
TeJ, SKBUITOTCHITUAIBHOCTD ITOBEPXHOCTH 3apsHKEHHOTO TTPOBOTHUKA;

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEITUYMHBI OT
JIPYrol ¢ HCHOJB30BAHMEM IMPSMBIX H3MEPEHHM, TPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3yJIbTaThl IMOJTYYEHHON 3aBUCUMOCTH (PU3MUYECKHX
BETMYMH B BUJE TpaduKOB C Y4ETOM aOCOTIOTHBIX MOTPEIIHOCTEH M3MEpPEHUH,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NUECKUX BEIUYHUH, TPH OTOM
BBIOMpATh ONTUMAIbHBIA METOJ U3MEPEHHs, OlEHHUBATh a0CONIOTHBIE U
OTHOCHUTEJIBHBIC IMOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPCHHIA;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUMOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, CcOOMpaTh HKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIMW3UPOBATH
MOJTYYCHHBIC PE3YJIBTATHI U JICNIaTh BBIBOJ] O CTATyCE MPEIOKEHHON TUITOTE3HI;

coOmro1aTh TpaBuiIa 0€30MacHOTr0 TPy/a IPH MPOBEJACHUU UCCIEIOBAHUN B
paMKax y4eOHOro JKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-HCCIICIOBATEIbCKON H
MPOCKTHOM JACSITEIPHOCTA C HCIIOJNB30BAHUEM W3MEPUTEIBHBIX YCTPOUCTB U
71a60paTOPHOTO 000PYAOBAHUS,

pelaTh pacu€THbBIC 3a/1a4M C SIBHO 3aIaHHOU 1 HESIBHO 3a/IaHHOM (hU3UYECKOM
MOJIENIbIO: Ha OCHOBAaHWW aHAIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (PU3MUYECKOU
MOJICJIA, OTBCYANOIICH TpeOOBaHUSAM 3aJlayd, NPUMEHITH (OPMYJIBI, 3aKOHBHI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3UYECKUX TEOpUd TIPH HCIIOIH30BAHUU
MaTEMaTUYECKUX METOJIOB pEIICHUs 3a7ad, MPOBOJIUTH PacyEThl HA OCHOBAHUU
UMEIOINXCS JTAHHBIX, aHAJU3UPOBATh PE3yJbTAaThl U KOPPEKTUPOBATH METOIBI
perieHus ¢ y4€TOoM MOJTyYeHHBIX PE3yIbTaTOB;

peniaTh Ka4eCTBEHHBIE 3a/1auu, TpeOyIolue MPUMEHEHUS 3HAaHUHN U3 pa3HbIX
paszmenoB Kypca (pU3WMKHM, a TakKe WHTETpAIlMU 3HAHWA W3 JAPYTHX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA: BHICTPAUBATh JIOTUYECKYIO LIETIOUYKY PACCYKICHUI

C OMOPOi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SBJICHUS;



UCIIOIb30BaTh TEOPETHYECKHE 3HAHUA I  OOBSICHEHHUS OCHOBHBIX
NPUHIIUIIOB PabOThl HM3MEPUTEIBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX ITPOIECCOB;

MPUBOJUTH MPUMEPHI BKJIala POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

aHAJM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM U MPOU3BOJICTBEHHOMU
NEATeIbHOCTH YEJIOBEKA, CBSI3aHHOW C (PUBMYECKUMH MPOIECCaMH, C MO3UILIUN
9KOJIOTUYSCKOM 0e301acHOCTH, MpeCTaBICHUM 0 paloHaILHOM
MPUPOJIONIOIH30BAHUH, a TAKXKE PA3yMHOM MCIOJIb30BAHUM JOCTH)KEHUN HAYKU U
TEXHOJIOTUH JIS JaNbHEHIIIEro pa3BUTHSI Y€IIOBEUCCKOTO OOIIECTRA;

MPUMEHSTh Pa3IMYHbIC CIIOCOOBI paboThl ¢ HHpOpMaluen (puznueckoro
COJICp’KaHUSI C MCIIOJIb30BAHUEM COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHUH,
IIPH 3TOM HMCII0JIb30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS TIOMCKA,
nepepaboTKU U MPEAbSBICHUS Y4eOHOW M Hay4YHO-MOMYJSIpHOW HH(OpMmainuwu,
CTPYKTYPUPOBAHHS W WHTEPHpETANA WHOOPMAIUH, TTOTYUYEHHON W3 pa3InYHBIX
HMCTOYHUKOB, KPUTHYECKU aHAJTM3UPOBATh MOJy4aecMyto HH(DOPMAIIHIO U OLICHUBATh
e J0OCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK XU Ha OCHOBE aHalln3a
UCTOYHUKA NHPOPMAIIHH;

MPOSIBJISATh OPraHU3aIMOHHBIC U IO3HABATEIIbHBIC YMEHUS CAMOCTOSITEILHOTO
PUOOPETCHNUST HOBBIX 3HAHHWM B TIPOIECCE BBIMIOJHEHUS TPOEKTHBIX W Y4EOHO-
HCCIIEIOBATEIbCKUX paboT;

paboTaTh B TpyNIne C WCIOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH,
IUTAHUPOBaTh PA0OTy TPYNIBI, PAMOHAIBLHO PACHPENEsiTh ACSITEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsIX, aJl€KBAaTHO OIIEHUBATh BKJIA] KaXKJI0T0 U3 YYACTHUKOB
TPYIIbI B PEIICHUE paccMaTpUBAEMOM MPOOJIEMBI;

IPOSIBISATh MOTHBALMIO K Oynaymied npodhecCHOHAIBHOW JEATEILHOCTH 10

CIIEIUATBHOCTM (PU3UKO-TEXHUUECKOTO MPOHIISL.



K xoniy o6yuenus B 11 kiacce npeaMeTHbIe pe3yibTaThl HA yriTyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

MOHUMATDH POJIb (PU3UKK B SIKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLUaIbHON
U JTUYECKOM cdepax MAeSITeIbHOCTH 4YEJIOBEKa, POJdb M MeCTO (U3MKU B
COBPEMEHHOW HAay4YyHOM KapTUHE MHUpA, pOJb ACTPOHOMHHM B MPAKTUYECKOU
JEATEIIbHOCTH YEJI0BEKA U JaJIbHENIIIEM HAyYHO-TEXHUYECKOM PA3BUTHH, 3HAYCHHE
OMucCaTelIbHOM, CUCTEMATU3HUPYIOLEH, OOBSCHUTEIbHON M MPOrHOCTUYECKOU
GyHKIME  GU3NYECKON TEOpUM — DIEKTPOJWHAMHUKH, CIEHUAIBHON TEOpUU
OTHOCHUTENIbHOCTH, KBAHTOBOM (PU3UKHU, POJIb (hU3HMUECKOM Teopuu B GOPMUPOBAHUN
IPEICTaBICHUNA 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa
B 00ILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJCTABICHUHN O IPUPOLE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJENENH (PU3NYECKUX TeNl U IPOLECCOB
(sIBNEHMIT): OJHOPOJIHOE BJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE MOJH,
rapMOHUYECKHE KOJeOaHMs, MAaTEMAaTUYECKUN MasiTHUK, WACAIbHBIN MPYKUHHBINA
MasITHUK, TAPMOHUYECKUE BOJIHBI, HJCAbHBIA KOJeOATEeNbHbI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEH aTOMa, aTOMHOTI'O SIAPAa U KBAHTOBOW MOJIENIN CBETA;

pa3iauuaTh yciIoBHUS (TpaHMIbI, OO0JACTH) NPUMEHUMOCTH (PUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE TPOIECChl U SIBIICHUSA,
UCIIOJb3Ysl OCHOBHBIE ITOJIOKEHUS W 3aKOHBI JJIEKTPOJAMHAMUKH U CHELUAIBHOU
TEOPUH OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs DSJIEKTPUYECKOro 3apsja, Cuila
Awmrepa, cuna JlopeHua, 3aKOH 3JIE€KTPOMAarHWUTHOM WHIYKIMU, NpaBuiio JIeHia,
cBs3pb DJIC caMOMHAYKUHMH B 3JIEMEHTE D3JIEKTPUYECKOM LENH CO CKOPOCTHIO
VU3MEHEHMUS CHJIbI TOKA, IOCTYJAThl CIEHUAIBHON TEOPUU OTHOCUTEIBHOCTU
OWHIITEITHA);

aHaAJIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MPOLECCHl U SIBJICHUS, UCTIOIb3YS
MOJIOKEHUS] KBaHTOBOW (pu3uku (ypaBHeHue OiHIITEeHHa s ¢doTodddexra,

IIEPBBIM M BTOPOM NOCTYJIaThl bopa, IPUHIKII COOTHOIIEHUS HEONPEAEIEHHOCTEN



['eit3enOepra, 3aKOHBI COXPAaHEHMsSI 3apSIOBOTO M MAaCCOBOTO YKCENl M SHEPTHH B
SIIEPHBIX PEAKIUSIX, 3aKOH PaJUOAKTUBHOTO pacraja);

OMHCHIBATh (U3UYECKUE TMPOIECCHl W SIBICHUS, WCIOJB3Yysl BEIUYHHBL:
HaIpsHKEHHOCTh AJIEKTPUUECKOTO TOJISI, MOTEHIHAI 3IEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh TMOTEHIIMAIOB, 3JEKTPOABIKYIAs CUa, UHIYKIUS MArHUTHOTO TOJIs,
MarHUTHbIA MOTOK, cuia Ammepa, WHIAYKTUBHOCTb, 3JIEKTPOABMXKYIIAs CHIIA
CaMOUWHJIYKIIMH, SHEPTUSI MAarHUTHOTO TI0JISI POBOIHUKA C TOKOM, PEJIATUBUCTCKUN
UMITYJIBC, TIOJTHAST SHEPTHs, DHEPTUsl TOKOS CBOOOJHOW YaCTHUIIBI, DHEPTUS U
UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsAJl Sipa, SHEPTUSI CBSI3U A]1pa;

OOBSICHATD OCOOEHHOCTH MPOTEKAHUS buznYecKux SIBJICHUM:
DJIEKTPOMAarHuTHAs UHAYKIUS, CAMOMHIYKIIHS, PE30HAHC, MHTEP(EPEHIIHs BOJH,
mudpakuus, AUCHEpCHs, MOJHOE BHYTpPEHHEE OTpakeHHe, (OTOIIEKTPUUYECKUN
adpdext (pororddekr), anbda- u Oera-pacnanbl saep, raMma-u3nydeHUe saep,
dbu3rUecKre MPUHIIMITBI CIEKTPATBLHOTO aHAIU3a U padOTHI JIa3epa;

OTIPEIEIAThH HAIIPABJICHUE WHYKIIMM MarHUTHOTO TIOJIsI TIPOBOAHUKA C TOKOM,
cuiibl Amnepa u cwiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IIJIOCKUM 3€PKaIOM, TOHKOW JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

MPUMEHSITh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE TOHSTUSA, TEOPUU U
3aKOHBI IS aHaJIM3a M OOBsICHEHUs] (PU3UUECKUX MPOIECCOB, MPOUCXOASAIIUX B
3BE3/1aX, B 3BE3IHBIX CHCTEMAaX, B MEXXTAJTaKTUUECKON Cpeie; IBUKEHUS HEOSCHBIX
TEJI, BOJIFOIIMHU 3BE3]1 U BeceneHnno;

MPOBOAUTL  MCCJICIOBAHUE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3YJIbTATHI MOJTYYCHHONW 3aBUCUMOCTH (PU3MUYECKUX BETMYUH B BUJIE
rpauKoOB C y4€TOM aOCOMIOTHBIX MOTPEUIHOCTEN M3MEPEHUM, JenaTh BBIBOJbI MO

pe3yiibTaTaM UCCIICIOBAHMA;



IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (PU3UUYECKUX BEJIUYUH, IpPU 3TOM
BBIOMpATh ONTUMAJbHBIA METOA H3MEPEHHs, OLEHUBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPAMBIX 1 KOCBEHHBIX U3MEPEHHI;

IOPOBOJIUTH OMBITHI [0 MPOBEPKE MPEJIOKEHHON T'MIOTE3bl: MIaHUPOBATh
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, AaHAJIMW3UPOBATH
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTATyCE MPEUIOKEHHOM TUITOTE3bI;
OMUCHIBATH METO/IbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;

co0MroAaTh MpaBuiia 6€30MacHOro Tpyia MpU MPOBEACHUH UCCICIOBAaHUN B
pamMKax ydeOHOro 3KCHEpPHUMEHTa, MpakTUKymMa M y4eOHO-HCCIEeI0BATEIbCKOW U
IPOEKTHOW JAESITENbHOCTA C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWUCTB U
1abopaTopHOTO 000PYIOBAHUS;

pelaTh pacu€THbIE 3aJ]a4H C IBHO 33JJaHHOW U HESIBHO 3aJJaHHON (PU3n4eCcKon
MOJIENIbIO: HAa OCHOBAaHMHM aHalIM3a YCIOBUS BbIOMpATh (PU3UUYECKHUE MOJEIH,
oTBevarol[e  TpeOOBaHUSAM  3aJaud, HOPUMEHATb  (HOPMYJbl,  3aKOHBHI,
3aKOHOMEPHOCTH M TOCTyJaThl (U3MYECKUX TEOpUd TPHU HCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB PEUICHUs 3a7ad, IPOBOJUTH PAacUEThl HA OCHOBAaHUU
UMEIOUINXCS JIaHHBIX, AHAJU3UPOBATH PE3YJbTaTbl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4€TOM MOJTYYEHHBIX PE3yIbTaTOB;

peliaTh KaueCTBEHHbIE 3a/1a4M, TPEOYIOLe NPUMEHEHHUS 3HaHUN U3 pa3HbIX
paszienoB Kypca (PU3MKH, a TaKKe HMHTETrpalid 3HAaHUW W3 JAPYTUX NPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I[MKJIA: BHICTPAUBATh JOTUYECKYIO LIETIOUKY PACCYKIACHUI
C OIIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHMUS;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUA JUIsl OOBSICHEHUS OCHOBHBIX
OPUHLKIIOB pabOThl H3MEPUTENbHBIX NPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOIIECCOB;

MPUBOAMUTH NMPUMEPHI BKJIaJa POCCUICKUX U 3apyOEkKHBIX yUYEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOLIETO MUpPA, B pa3BUTHE

TCXHUKHU U TGXHOHOFHﬁ;



aHAJIM3UPOBATh M OIEHUBATH IOCJEACTBHUS OBITOBOM M MPOU3BOJACTBEHHOM
JEeSTETbHOCTH YeJIOBEeKa, CBSA3aHHON ¢ (DU3MYECKHMMH TPOIeCCaMM, C TO3HMIUN
IKOJIOTUYECKOM 0€30MacHOCTH, npeICTaBICHUN 0 parmoHAILHOM
IPUPOAOIOIH30BAHNUN, @ TAK)KE Pa3yMHOM MCIIOJIb30BAHUM JIOCTUKEHUN HAYKU U
TEXHOJIOTUH ISl AabHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO O0IIECTRA;

NPUMEHSTh Pa3InyHbIe CIOCOOBI paboThl ¢ WHMOpMaIMeln (PU3NIECKOro
COJIEp’KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM UCIIOJIB30BaTh COBPEMEHHBIE MH(OPMALIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA,
nepepadoTKU W MPEAbSIBICHUS Y4eOHOW M Hay4YHO-MOMYJSIpHOW HH(OpMaIuu,
CTPYKTYPUPOBAHHS W WHTEPHpETANH WH(OOPMAIUH, TTOTYUYEHHON M3 pa3IMYHBIX
MCTOYHUKOB, KpUTUYECKH aHATM3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO U OTICHUBATh
e IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK U HA OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALINH;

MPOSIBJIATH OPTraHU3AMOHHBIE ¥ TO3HABATENbHBIE YMEHUS CAMOCTOSITEIIBHOTO
PUOOPETCHUS HOBBIX 3HAHHMK B TIPOIIECCE BBIMOJHEHUS TPOEKTHBIX W Y4EOHO-
UCCJIeIOBATEILCKUX PadoT;

paboTath B TpyMNme C WCIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO paCHpenesaTh ACSITeIbHOCTh B
HECTaHJAPTHBIX CUTYaIMsIX, aIEKBATHO OLIEHUBATh BKJIAJl KAXKJIOTO U3 YYACTHHUKOB
TPYNIBI B PEIICHUE paccCMaTpUBaeMOi MPOOIEMBI;

MPOSBIISATH MOTUBALIMIO K OyayIIeH mpodeccnoHalbHOM NeATeTbHOCTH 110

CIIEMATBHOCTSIM (PU3UKO-TEXHUUECKOTO TTPOHIISL.

B denepanbHbIX 1 peruoHaIbHBIX MPOLIeIypax OIEHKH KauecTBa 00pa3oBaHus
UCTIONIB3yeTCsl  TepeueHb  (KoaudukaTop) pachpeleleHHBIX M0  KiaccaM
IpOBEpAEMbIX TpeOOBAaHUN K pe3yJibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOU

IPOrpaMMbl CPEAHET0 00UIEro 00pa30BaHMS U 3JIEMEHTOB COJIEPKaHUs 1O (PU3UKeE.



[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHUS OCHOBHOM

oOpazoBaTenbHOM mporpaMmsl (10 kimacc)

Kon [IpoBepsieMble IpeIMETHBIEC PE3YIbTAThl OCBOCHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON TPOrpaMMBbI CPEHETO 001Iero 00pa3oBaHuUs
pesyibTara
10.1 JleMOHCTpHpOBATh Ha MPUMEPAX POJb U MECTO (HU3UKU B (POPMUPOBAHUH

COBPEMEHHOM Hay4YHO! KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH JIOIECH

10.2 Y4YuTBIBaTH TPAaHUIBI NPUMEHEHHS H3YYEHHBIX (H3UYECKUX MOJIETeH:
MaTepuajibHas TOYKA, WHEpLUAbHAs CUCTEMa OTcYeTa, abCOJIIOTHO
TBEPJOE TEIO, MICAbHBIA ra3; MOAEIN CTPOCHUS Ta30B, KHUIKOCTEH H
TBEPJIBIX TeJl, TOUEUHBIN AIEKTPUUECKUH 3apsi]l - IPU peIIeHNH PU3NUECKUX
3a1a4

10.3 Pacno3naBats puznyeckue siBieHus (pouecchl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYISIPHO-KHHETHYECKOH TEOpUU CTPOCHHUS
BEIIECTBA M DJCKTPOJMHAMHKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TMaJeHUE Tell, JBW)KEHHE I10
OKpYKHOCTH, MHEpUHMs, B3aumojeiicteue Ten; auddysus, OpoyHOBCKOE
JBIDKCHHE, CTPOCHHE XKUIKOCTEH M TBEPABIX Tel, M3MEHEHHE 00beMa Tel
IpU HarpeBaHUM (OXJIAXK/IECHUHU), TEIJIOBOE paBHOBECHE, HCIIapEHHUE,
KOHJICHCAIIMs, TUIaBJICHHE, KPHCTAJUTN3AIHs, KUTICHHE, BIaKHOCTh BO3/1yXa,
MIOBBIIIIEHHUE JAaBJICHHS T'a3a MIPU €r0 HarpeBaHUH B 3aKPBITOM COCY/IE, CBS3b
MEK1y TTapaMeTpaMH COCTOSIHUS ra3a B U30IPOIIeccax; IEKTPU3aNus Tel,
B3aUMOJICVICTBUE 3apsi10B

10.4 OnwuceIBaTh MEXaHUYECKOE JABIKEHHE, UCTIONB3YS (PU3HMUECKUE BETMYUHBL:
KOOpPJIMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUa,
UMITyJIbC ~ T€Jla, KUHETHUYECKas DJHEpPrus, IOTEHUUAJIbHAs DJHEpIus,
MeXaHuueckass paboTa, MeXaHWYecKas MOIIHOCTb; MpU OMNHUCAHUU
IIPABWIBHO TPAaKTOBaTh (PU3MUECKUNA CMBICI HCIHOJB3YEMBIX BEJIIMYUH, UX
0003HAUeHMsI U EJUHULBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMU BEIMUNHAMU

10.5 OnuceiBaTh M3Yy4YEHHBIE TEIJIOBbIE CBOWCTBA TEJI U TEIJIOBBIC SIBICHMS,
UCTONB3Ys (prU3nyecKre BeTUYUHBL: JaBIECHUE Ta3a, TeMIeparypa, CpeaHss
KUHETUYecKast SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYI,
CpEIHEKBaJpaTUyHas  CKOPOCTb  MOJIEKYJd, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHsI dHEprus, pabora rasza, K0d()(UIUEHT TOJIE3HOTO IEHCTBHSA
TEIUIOBOTO JABUraTessl; IpU ONKUCAaHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKHI
CMBICJT UCIIOJIb3YEMBIX BEJIIMYMH, UX 0003HAUYEHUS M €AMHHULIbI, HAXOAUTH
(bopMyIIbl, CBA3BIBAIOIIME NaHHYI (DU3MUYECKYI0O BEIMYMHY C JIPYTMMHU
BEJIMYMHAM

10.6 OnuceiBaTh  U3yYEHHbIE  AJIEKTPUYECKHME  CBOMCTBA  BEIECTBA H
AIIEKTPUUYECKHUE SIBICHUS (IIPOLECCHI), UCHOIb3Ys (PU3HUECKUE BETMUMHBI:
IIEKTPUUYECKUM 3apsAf], DJIEKTPUYECKOe II0JI€, HAINPSKEHHOCTh I0JI,




MOTEHIM A, PA3HOCTh IIOTEHIUAJIOB; [P ONMCAHUU IIPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI HCIOIB3YEMbIX BEJTMUNH, UX 0003HAYCHUS U €AMHULIBI;
yKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOUINE NAHHYIO (DPU3MUECKYIO BEIMYHHY C
JpYTUMU BEIMYMHAMU

10.7

AHATM3UPOBATH (PUINUYECKUE MPOIIECCHI U SBICHUS, UCTIONB3Ys (pU3nuecKue
3aKOHbl M MPUHIMIBL: 3aKOH BceMupHoro tsaroteHus, I, II u III 3akoHbI
HproToHa, 3aK0H COXpaHEHUsT MEXAHUYECKOW SHEPTUHU, 3aKOH COXPAHEHUS
MMIYJIbCA, TPUHLMI CYNEPHO3UIMUA CUJ, MPUHLMI PABHONPABUSA
MHEPLUHMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-KMHETUYECKYIO TEOPUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOU
SHEPrUM TEIUIOBOTO JBIKEHUS MOJIEKYNl C aOCONIOTHOW TeMIeparypoil,
MEPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsifa, 3akoH KynoHa; mpu 3TOM pa3iuyaTrh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YEeCKOE BbIPAKEHUE U yCIIOBUS (TPaHULIbI, 0OJIACTH)
NPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TNPHUHLMIIBI JEHCTBHS MAalIMH, NOpUOOPOB H
TEXHUYECKUX  yCTPOMCTB; pa3inyaTb YCJIOBUS UX  0O€30M1acHOro
MCIIOJIb30BaHUs B IIOBCEIHEBHOM JKU3HU

10.9

BBIMIONHATE AKCIEPUMEHTHI MO HUCCIICOBAHUIO (U3NYECKUX SBICHUN U
IIPOIIECCOB C UCTIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPECHHUI; IIPH STOM
dbopMynupoBath nmpobiaemy (3anady) U THIIOTE3y YU4EOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUs, TPOBOAUTH OITBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

10.10

OcymiecTBasATh NpsSIMbIe M KOCBEHHbIE M3MEPEHUs! (PU3MUECKUX BEINYMH;
IpU TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 M3MEPEHUs M MCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnemoBaTh 3aBUCUMOCTH  MEXKAY (DHU3MYECKMMH BEIUYMHAMH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPCHHWH; TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh PE3yJbTaThl TOJYyYEHHOW 3aBHUCHMOCTH
(U3UYECKUX BEIWYWH B BHJE TaOJHIl W TpadUKOB, JENaTh BBIBOIBI IO
pe3ylibTaTaM HCCIe0BaHuUs

10.12

CobmoiaTh mpaBuiia 0€30MacHOTO TPyAa MPU MPOBEACHUH UCCIICIOBAHMIA
B paMKax Yy4YeOHOro OSKCIIEPHMEHTa, Y4YeOHO-HCCIIEIOBATEIbCKOW H
MPOCKTHOMN JEATEIIbHOCTH C MCIOJb30BAaHUEM HU3MEPUTENIbHBIX YCTPOHCTB
1 1a00paToOpHOTO 000PYIOBAHUS

10.13

Pemate pacdeTHble 3ajjaud C SIBHO 3aJaHHOM (U3MUECKOW MOJenbo,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI U TIPUHIIMITBI, HA OCHOBE aHAIN3a YCIOBHS
3aJjauu BIOUpATh (PU3NYECKYIO0 MOJIENb, BBIIEIATh (PU3HMUECKUE BEINYUHBI
U (QOopMynbl, HEOOXOAWMBIE IJIi €€ pPElIeHHs, MPOBOIUTH PAaCUEThl H
OLIEHUBATh PEAIbLHOCTH MOJIyYE€HHOTO 3HAUe€HUs (PU3MUECKON BETMUNHbI

10.14

Pewars Ka4ueCTBEHHbIE 3a7a4H: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO ILEMOYKY PACCYKICHUH C ONOPOM Ha HW3YYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SBICHUS




10.15

Hcnonp3oBaTh  Npu  pelIeHMH  Y4YyeOHBIX  3aJad  COBPEMEHHBIE
MHQOPMALIMOHHBIE  TEXHOJOTHUH JUId TOWUCKA, CTPYKTypUPOBAHMUS,
UHTEpIpPETallUd W MpeACTaBIeHHUs Y4eOHOH M HAay4YHO-IOIMYJISPHOU
MHPOpPMALIMK, MOJYYEHHOM M3 pa3iUYHbIX HMCTOYHUKOB, KPUTHYECKH
AHAJTM3UPOBATH MOTyYaeMyI0 HHPOPMALIUIO

10.16

[TpuBOIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B DPa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY)KAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN

10.17

Hcnonp30BaTh TE€OpEeTUYECKUE 3HAHUS IO (PU3UKE B MOBCEIHEBHON JKHU3HU
uis  o0ecrieyeHHs 0€30MacHOCTH MpH  OOpalieHuH ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPOICTBaMHU, JUIsl COXPaHEHUs 3/10pPOBbS U COOIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYIKAIOILIEN Cpelie

10.18

PaGorate B rpynme C BBIOJHEHHEM PAa3IMYHBIX COILMANBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIBHO PACIIPEeNeNsaTh 00s3aHHOCTH H
IUTAHUPOBATh JESATENLHOCTh B HECTAHJAPTHBIX CHUTYalUsiX, aJCKBATHO
OLICHWUBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi mpooIeMbl

[IpoBepsiembie 3nemeHThI coaepkanus (10 kiacc)

Kon
pasnena

IIPOBEPSEMOT
0 JJIEMEHTA

KOI[ HpOBCpHCMHe QJICMCHTLI COACPIKAHUA

OU3NKA 1 METOABI HAYYHOI'O [TO3HAHUW A

1.1 ®usuka - Hayka o mnpupoae. Hayudnele Meroapl NO3HaHUSA
OKpyaroliero Mupa. Poib skcriepumMeHTa U TEOpUU B IIpoOLEcce
MO3HAHUS MPUPO/IbI. DKCIIEPUMEHT B (pU3HKe

1.2 MopenupoBanue (GpU3NUECKUX SIBIEHUHM M mpoueccoB. HayuHbie
runore3pl. Pu3nyeckue 3aKOHBI M TEOpHUH. [ 'paHUIBI
OPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IpHHIMI COOTBETCTBUS.
Ponb u Mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOMU
KapTUHBI MUPA, B IPAKTUYECKOMN NEATEIbHOCTH JIIOAEN

MEXAHHWKA

2.1

KNMHEMATHKA

2.1.1 Mexaunueckoe nBmxeHre. OTHOCUTEIBHOCTh MEXAHUYECKOTO
newkeHus. Cuctema orcuera. Tpaekropus

2.1.2 [lepemenienne, ckopocTh (CpeaHsii CKOPOCTb, MTHOBEHHAas
CKOPOCTh) U YCKOPEHUE MaTEPHAIbHONW TOYKH, UX MPOCKIHUU Ha
OCH CUCTEMBI KoopauHaT. ClioKeHue NepeMEICHUI U CI0KEHNE
CKOpOCTEn




PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIUHEHHOE JIBH)KCHHE.
I'paduku 3aBHCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH
Y NIEPEMEIIECHNS MAaTEPUAIBHON TOYKH OT BPEMEHH

CBoOoaHoe majeHue. Y CKOpeHHue CBOOOTHOTO TaACHUS

Kpuonuneiinoe NIBIDKEHUE. PaBHOMepHOE IBVKECHHE
MaTepUAIBHOM TOUYKM IO OKPYKHOCTH. YTJIOBAasl CKOPOCTb,
nuHenHas ckopocTs. [lepron n wactora. LleHTpocTpemuTensHoe
YCKOpPEHHE

TexHuueckue yCTPOWCTBA: CIMAOMETP, IABHKEHHUE CHapsIOB,
LICIIHBIE U PEMEHHBIE ITepelayn

[IpakTuueckue paboThl. l3MepeHWe MIrHOBEHHOW CKOPOCTH.
UccnenoBanue COOTHOHICHUS MEXKAY IYTSAMH, MPONJICHHBIMU
TEJIOM 32 IOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHH MPH
PaBHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PAaBHOU
Hymo. HW3ydeHne MABMKEHUS IIapUKa B BA3KOM JKHMJIKOCTH.
N3yuenne nuxeHus Tena, OPOIIEHHOTO TOPU30HTATBHO

2.2

TMHAMUKA

2.2.1

[Tpunnun orHocutensHocTH ["anmmiies. [lepBeiil 3akoH HproToHa.
NHepumanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIUI Cyneprno3UINK CU

223

Bropoii 3akoH HprooTOoOHa i MarepualbHOM  TOYKH B
uHeprmanpHoii cucteme orcyeta (MCO). Tpernii 3akon HetoToHa
JUUIS. MaTepUATbHBIX TOYEK

224

3akoH BcemupHoro Tarorenusa. Cuna Tsxectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cuia
Tpenus nokos. Koapdumuent rpeans. Cuiia conpoTUBICHUS IPU
JBUKEHUH TeJa B )KUIAKOCTH WM rase

2.2.7

[ToctynaTensHOe W BpalaTeabHOE JBHXKEHHE aOCOJIIOTHO
TBEPJOrO Tela

2.2.8

MoMeHT cuiibl OTHOCHUTETBHO OCH BpamieHus. [lmedo cuibl.
Ycnosus paBHoBecust TBepAoro tena B UCO

229

Texuuueckue YCTpOﬁCTBaZ MNOAIIHUITHHUKH, JBHXXCHUC
HNCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabGoTsl. WM3yuenue aBukKeHHs Opycka 10
HAKJIOHHOM IUIOCKOCTH IIOJ JI€HCTBUEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B




neGopMHUpYeMOii IPYKUHE B PE3NHOBOM 00pasIie, OT BEITMYMHBI
ux nepopmanuu. MccnenoBanue yciaoBUil paBHOBECHUS! TBEPIOTO
Teja, UMEIOUIETr0 OCh BpallleHus

2.3 3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1 HNmnynbsc MaTepranibHON TOYKH, CUCTEMbI MATEPUATIBHBIX TOYEK.
NmMnynbsc cuiibl 1 M13BMEHEHUE UMITYJIbCa Tefa

2.3.2 3akoH coxpaHeHus uMmiyibca B UCO. PeakTuBHOE qBUXKEHUE

2.3.3 PaGora cumibl

234 MonHOCTh CHUITBI

235 Kunerndeckass »Heprus MaTepuaJbHOM TOUYKM. Teopema o
KUHETUYECKOU SHEPTUU

2.3.6 [lorenunaneHas sHeprus. [loTeHuuManbHas >HEpPrusi yHpyro
nedhopMupoBaHHOW mNpykuHbL. [loTeHIManpHass SHEPrus Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU

2.3.7 [ToTeHumanpHble W HEMOTCHIHMANbHBIE CHIBL. CBsI3b PabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW IHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTrun

2.3.8 VYpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuueckue yCTpOICTBa: JABUKEHUE PAKET, BOJOMET, KOTMED,
NPYXUHHBIN THCTOJET

2.3.10 [IpakTrueckue paboTel. M3ydeHHe CBS3UM CKOPOCTEH Tl MpH
HeynpyroMm ynape. MccnenoBaHue CBsi3u pabOTBI  CHIIBI  C
M3MEHEHHUEM MEXaHWYEeCKOUM SHEPTUu Telna

3 MOJIEKVJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKON TEOpPUH.
bpoynoBckoe nBuxenue. Auddysus. Xapakrep ABMKEHUS U
B3aMMOJCHCTBUS YaCTHII BEIICCTBA

3.1.2 Mogenu CTpoeHHsI Ta30B, >XHIKOCTEM W TBEPABIX TeI H
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJEIIEH

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosinaas ABoraapo

3.14 TenmoBoe paBHOBecue. Temmnepatypa u ee usMmepenue. [llkana
teMrieparyp Llenbcus

3.1.5 Mopnenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-

KUHETHYCCKOU TEOpHUHN NACAIBHOI'O ra3a




AOconroTHasi Temreparypa Kak Mepa CpelHed KHHETHYeCKOM
SHEPTUU TEIUIOBOTO ABM)XKEHHUS yacTull raza. [llkana Temmepatyp
KensBuna

Vpasuenne Knaneiipona - MenaeneeBa. 3akon JlanpToHa

l'azoBbie 3akoHBL. M3ompomeccsl B WACATHBHOM Trase C
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEI[ECTBA: HM30T€pMa, H30X0pa,
n3zobapa

TexHu4ecKkue ycTpoicTBa: TepMOMETP, bapoMeTp

3.1.10

[TpakTrueckue padboThl. Mi3MepeHne Macchl Bo3ayxa B KIaCCHOM
koMHarte. MccnegoBaHue 3aBHCHUMOCTH MEXKy MapaMeTpaMu
COCTOSTHUS pa3peKEeHHOI0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUNKHA

3.2.1

TepMOI[I/IHaMI/I‘IeCKaH CHUCTEMaA. BHYTpeHHHH OHCPIua
TepMOHHHaMHqCCKOﬁ CHCTEMBI M CIIOCOOBI €€ M3MEHEHUS

322

KomnyectBo Temmotet u pabora. BHyTpeHHsAs SHeprus
OJIHOATOMHOT'O UJEAJILHOIO raza

3.23

Bunggsr TCIUIONICpCaAavn: TCILIOIIPOBOAHOCTD, KOHBCKIHAA,
N3JIIYUYCHHUC. TemmoeMKOCTh Tella. YJENIbHAs TEIJIOEMKOCTh
BelllecTBa. PacueT KoIM4YeCTBa TEIUIOTHI IIpu TCIIonepcaaduc

324

[TepBsiii 3akoH TepMoauHaMUKU. [IpuMeHeHHe TEepBOro 3aKoHa
TEPMOJIUHAMUKH K H3omporieccam. I padudeckas HHTepIpeTaIus
paboTHI ra3a

325

TeroBble MamnHbl. [IpUHIUITBI AEHCTBUS TEIJIOBBIX MAalIWH.
[IpeoOpazoBanms S3HEPTUU B TEIIOBBIX MaruHaxX. Koaddunuent
nosie3Horo aekictBus (nanee - KITJ) TerutoBoii mammubl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepMmoauHamMuku. HeoOpaTHMOCTh MPOIECCOB B
npupozae. TemynoBble ABHUraTteiad. DKOJOTHYECKHE MPOOIEMBI
TEIUIOHEPTeTUKHI

3.2.7

TexHuueckue yCTpONCTBA: JIBUTaTelb BHYTPEHHEIO CrOpPaHUs,
OBITOBOM XOJIOIUIBHUK, KOHIUIIMOHED

3.2.8

[IpakTuyeckue paboTel. Mi3MepeHue yaeabHOH TeI0eMKOCTH

33

AT'PET'ATHBIE COCTOSAHUA BEHIECTBA. ®A30BbIE I[TEPEXO/IbI

3.3.1 [TapooOpa3zoBanne u KoHaeHcanusa. lcmapeHne W KHUIICHHE.
VY nenbHas TEIIOTa napooOpa3zoBaHMUs. 3aBHCHMOCTh
TEMIICPATYPbI KUIICHUA OT OJaBJICHUA

332 AOcomoTHasT ¥ OTHOCHUTENbHAas  BJIAXHOCTh  BO3JyXa.




Hacwpiennsiit nap

3.33 TBepnoe Teno. Kpucrammmueckue U  aMopdHble Tena.
AHU30TpONIUS. CBOMCTB KpUCTAUIOB. JKHMIKHME KPUCTAJUIBI.
CoBpemeHHbIE MaTepuabl

334 [lnaBnenue m kpuctaimmszanus. YIedbHas TEIJIOTA IUIABJICHUS.
CyOnumarus

3.3.5 YpaBHEeHHE TEIUIOBOTO OamaHca

3.3.6 TexHuyeckue  ycTpoilcTBa: TMIPOMETp M ICUXPOMETP,
KaJOpUMETp, TEXHOJIOTHH MOJIyYEeHHUS COBPEMEHHBIX
MaTepHuaoB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [IpakTuyeckue padoTel. 3Mepenue BIaXXKHOCTH BO3/IyXa

4 SJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 OnekTpuzauuss Tel. OJNeKTpuyeckud 3apan.  JlBa  Buaa
JNEKTPUUYECKUX 3apsI/IOB

4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U IOIYTIPOBOAHUKH

4.13 3aK0OH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

4.1.4 B3aumopeiictue 3apsinoB. 3akon Kynona

4.1.5 Onekrpuueckoe mnose. HanpsykeHHOCTh 3JIEKTPUYECKOro MOJIS.
[TpunMn CYIIEPIIO3ULIHH. JIunun HaInpsHKEeHHOCTH
AIIEKTPUYECKOTO TOJIS

4.1.6 Pabora cun anexkrpocratuyeckoro nois. [lorenmnuan. PasHocts
HOTEHIIMAJIOB

4.1.7 [IpoBOHUKN ¥ JUIJIEKTPUKU B IOCTOSHHOM 3JIEKTPUUYECKOM
noJie. J{uanexkrpuyeckas NpOHUIIAEMOCTh

4.1.8 OnekTpoeMkocTh. KonHmeHcatop. DIEeKTPOEMKOCTh IUIOCKOTO
KOHJIeHCaTopa. DHEPrus 3apsHKEHHOT0 KOHEHcaTopa

4.1.9 TexHuueckue  yCTpOMCTBA:  DIEKTPOCKOI,  DJIEKTPOMETD,
UIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJIEHHE 3JIEKTPOIPUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10 IIpakTueckue paboTHI. N3mepenue 3JIEKTPOEMKOCTH
KOHJIEHCAaTopa

4.2 I[MTOCTOAHHBIN SJIEKTPUYECKHNU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcaoBus CyHmICCTBOBAHHA IOCTOAHHOI'O JJICKTPHUYCCKOI'0 TOKA.




Wcroynmku toka. Cuna Toka. [1ocTOSHHBIN TOK

422 Hampsokenue. 3akon Oma 1715 yyacTka Lenu

4223 DJIEKTPUYECKOE COMPOTUBIICHHE. Y IEIbHOE COMPOTHUBIICHUE
BEILIECTBA

424 [locnenoBarenbHOE, NapalieIbHOE, CMELMIAHHOE COEIUHEHUE
MIPOBOJHUKOB

4.2.5 Pabota anekTpuueckoro Toka. 3akoH [xoyis - Jlenna

4.2.6 MOIIHOCT JIEKTPUYECKOTO TOKA

4.2.7 anekTpoABKymas cuna (manee - OJIC) U  BHyTpeHHee
CONPOTHUBIICHHE HMCTOYHMKA TOKa. 3akoH Oma s TMOJTHOU
(3aMKHyTOI) 3nekTpuueckoi renu. Koporkoe 3aMbikanue

4.2.8 DNEKTPOHHAsA MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTD
COTIPOTHUBIICHUS METaJJIOB oT TEeMITepaTyphl.
CBepXIpoBOIUMOCTh

429 DNeKTpUYECKUil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB

4.2.10 [onynpoBoanuku. CoOCTBEHHAss M IpPUMECHAs MPOBOJUMOCTD
MOJIYITPOBOIHUKOB. CaoiicTBa p-n nepexo/a.
[ToynpoBoAHUKOBEIE TPUOOPHI

4.2.11 ONEKTPUYECKUH TOK B DJIEKTPOJIUTAX. OJIEKTPOJIUTHYECKAs
JIrcconmanus. JIeKTPOIU3

4.2.12 OJIeKTpUYeckuid  ToKk B razax. (CaMOCTOSTENbHBIA U
HECaMOCTOSITEIIbHBIN paspsa. Pasnuunsie THUIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [lnazma

4.2.13 TexHUuYecKue yCTpOMCTBA: aMIIEpPMETpP, BOJBTMETP, PEOCTAaT,
HMCTOYHHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC pUOOPHI,
AEKTPOOCBETUTENbHBIE MPHUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIH  JHOA,  TEPMUCTOPBI U (OTOPE3UCTOPHI,
MOJTYTPOBOTHUKOBBIH TMOJI, TaJbBaHUKA

4.2.14 [Ipaktuueckue pabGoTel. M3ydeHHe CMEIIaHHOTO COEIUHEHUS

PE3UCTOPOB.
M3mepenne OJIC wucTouHMKa TOKa M €ro BHYTPEHHETO
conpotusiieHus. HabmroneHue anekTponnsa




[TpoBepsiembie TpeOOBaHUS K PE3yJIbTaTaM OCBOSHHUS OCHOBHOM

oOpazoBaTenapHOM mporpaMmsbl (11 kimacc)

Kon [IpoBepsieMble IpeIMETHBIEC PE3YIbTAThl OCBOCHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON TPOrpaMMBbI CPEHETO 001Iero 00pa3oBaHuUs
pesyibTara
11.1 JleMOHCTpHpOBATh Ha MPUMEPAX POJb U MECTO (HU3UKU B (POPMUPOBAHUH

COBPEMEHHOM Hay4YHON KapTHUHBI MUPA, B Pa3BUTUH COBPEMEHHOU TEXHUKU
U TEXHOJOTHH, B NPAKTHUYECKOM IEATEIBHOCTH JIOJIEH, LEIOCTHOCTh U
€IMHCTBO (PM3HYECKON KapTHHBI MUPa

11.2 Y4uuTeIBaTh TPAHWIBI TPUMEHEHUS HM3YyYCHHBIX (DU3UYCCKUX MOJIEICH:
TOYECUHBIN JJIEKTPUUECKUUN 3apsil, siAepHas MOJElIb aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO sJIpa MPH pelieHnH (HU3NUecKux 3a1a4

11.3 Pacnio3HaBath (huzndeckue siBieHUs (IPOLECCHl) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMHUKH W KBAaHTOBOW (DM3HWKHU: DIIEKTpUYECKAs
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBUE MATHUTOB, DJICKTPOMATHUTHAS HHYKITUS, TCHCTBHUE
MAarHUTHOTO TIOJIi Ha TMPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsj,
AJIEKTPOMATrHUTHBIC KoJeOaHus " BOJTHEI, PSIMOJTMHEHOE
pacrpoCcTpaHEHHE CBETa, OTPaKEHHWE, TpeJIOMIIeHHe, HHTepdepeHIus,
TUGPAKIUS U TIONSPU3AIHS CBETa, TUCTIEPCUS CBETA, (POTOAICKTPUICCKUI
apdext (hoTodrdgdekT), cCBeTOBOE JaBICHNE, BOSHUKHOBEHUE JTUHEHIATOTO
CIeKTpa  aTroMa  BOJOPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs
palnOaKTUBHOCTh

11.4 OnuceiBaTh U3y4YECHHBIE CBOICTBA BEIIECTBA (AJIIEKTPUUYECKUE, MATHUTHEIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb pA3IUYHBIX Cpel) H
AIIEKTPOMArHUTHBIE ~ SIBICHHUS  (MIPOLIECCHI), HCMONB3Yys (pusmueckue
BCIIMYHUHBIL. BHCKTpI/I‘-IGCKI/If/'I 3ap91)1, CcuJia TOKa, BHCKTpI/I‘ICCKOG HaprDKCHI/Ie,
ANEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh moTeHnuanoB, DJIC, pabota
TOKAa, WHIAYKIHUS MArHUTHOTO TMojsA, cwia Awmmepa, cwia JlopeHia,
WHAYKTUBHOCTh KaTYIIKH, DHEPTUS JIEKTPUUYECKOT0 U MAaTHUTHOTO TOJIeH,
MEPHOJ M YacToTa KoJIeOaHWI B KOJIEOATEIIBHOM KOHTYpE, 3apsi M chia
TOKa B TMPOIECCEe TapMOHHUYECKHX OJJICKTPOMATrHUTHBIX KOJICOAHUH,
(GOoKyCHOE pacCTOSHME M ONTHYECKas CWia JIMH3BI, TPU OINKUCAHUU
MPAaBUIBHO TPAKTOBAaTh (PM3MUECKUN CMBICT HCIOJIB3YEMBIX BEJIIMYUH, UX
0003HAaueHHS W €IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(MBUYECKYIO BETUYUHY C IPYTUMHU BETMYUHAMU

11.5 OnucelBaTh W3y4YEHHBIE KBAaHTOBBIC SIBJIEHUS U IPOLIECCHI, HCIIOJbB3Ys
¢u3nyecKue BEIMUUHBL: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI
U 4YacToTa CBeTa, PHEPrus W UMIyJbc (OTOHA, MEpUOJ MoJypacnaja,
DHEPIUs CBA3WM ATOMHBIX SAEpP; IPU ONMCAHWUU IPABWIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI HCIOJIb3YEMbIX BEJTUUNH, UX 0003HAYCHUS U €AMHULIBL;
YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE JNAHHYIO (DU3HUYECKYIO BEIMYHHY C
JPYTUMU BeJTMYMHAMM, BEIYUCIIATH 3HaUEHHE (PU3NYECKON BEIMUHUHBI




11.6

AHanm3nupoBaTh (U3NIECKHE ITPOIECCHI U SIBJICHUS, UCTIONB3Ys (pr3nyeckue
3aKOHbl W TPHUHIMINBL: 3aKoH Oma, 3aKOHBI TOCIEAO0BATEIbHOTO H
NapajuIeIbHOTO COEIMHEHUSI IPOBOIHUKOB, 3aKoH /oy - JleHua, 3akoH
AIIEKTPOMATrHUTHOW MHIYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPaHEHUS
CBETa, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPAaBHEHHE
Oiinmreitna g GotodddexTa, 3aKOH COXpPAHEHHUS OHHEPTUH, 3aKOH
COXpaHEHHUs UMITYJIbCa, 3aKOH COXPaHEHMsI JIEKTPUUECKOIO 3apsiia, 3aKOH
COXpaHEHUsS MAacCOBOTO YHMCIA, MOCTyJaThl bopa, 3aKOH paguoaKTHBHOTO
pacmana; mpH 3TOM pPa3lindarh CIOBECHYIO (HOPMYITHpPOBKY 3aKOHA, €TO0
MaTEeMaTHYeCKOE  BBIpAXKEHHE U  yCIoBUA  (TpaHUIBl,  OOIACTH)
PUMEHUMOCTH

11.7

OHPGJICJ'ISITI) HalpaBJICHUEC BCKTOpa MWHAYKOWKM MArHuTHOTO  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CtpoutTh M ONHUCHIBATh U300paKeHHE, CO3[aBAEMOE TIOCKUM 3€pKalioM,
TOHKOMW JTUH30U

11.9

BEINONHATE 3KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3MUYECKUX SIBICHUN H
mponecCcoB € UCITOJIB30BAHUCM NIPSAMBIX U KOCBCHHBIX H3MepeHI/II>'I; IIpu 5TOM
dbopmynupoBaTh podIemMy (3a7a4y) U TUIIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEAIOKEHHOTO 000pYA0BaHUs, TPOBOAUTH OIBIT
1 GOpMYJIMPOBATH BBIBOJIBI

11.10

OcymecTBIATh TpSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYMH;
IpU TOM BBIOMpATh ONTUMAIBHBIA CIOCOO0 M3MEPEHUs M HCIONb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIB30BAHUEM
NPSMBIX U3MEPEHUH; IPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIMYMH B BHUIE
TaOIHI U TPaUKOB, A€TaTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS

11.12

CobmoiaTh mpaBuiia 0€30MacHOTO TPyAa MPU MPOBEACHUH UCCIICOBAHMIA
B pamMKax Y4YeOHOrO OSKCIIEPHMEHTa, Y4eOHO-HCCIIEOBATCIbCKOW H
MPOCKTHOMN JEATEIIbHOCTH C MCIIOJb30BAaHUEM H3MEPUTEIIbHBIX YCTPOHCTB
1 1ab0paTopHOTO 000PYIOBAHUS

11.13

Pemate pacuerHble 3ajjaud C SIBHO 3aJaHHOM (HU3MUECKOW MOjenbo,
UCTIONB3Ys (PU3NYECKHE 3aKOHBI U TIPUHIIMIIEI, HA OCHOBE aHAJIN3a YCIIOBHS
3aJjauu BIOUPATh (PU3NYECKYIO0 MOJIENb, BBIIEIATh (PU3MUECKUE BEIMUUHBI
U (QopMynbl, HEOOXOAWMBIE Ui €€ PEIICHHs, NPOBOIUTH PAaCUETHl H
OLIEHUBATh PEAIbLHOCTH MOJIyYE€HHOTO 3HaUeHUs (PU3MUECKON BETMUMHbI

11.14

Pewars Ka4ueCTBEHHbIE 3a7a4u: BBICTPAUBaTh JIOTUYECKHU
HEMPOTUBOPEUMBYIO ILEMOYKY PACCYKICHUH C ONOPOM Ha HU3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PU3UUECKHE SBICHUS

11.15

Hcnonb3oBaTh  OpU  pelIeHUH  y4eOHBIX  3a7ady  COBPEMEHHbIE
MH(GOPMALlMOHHbIE ~ TEXHOJIOTMM JUIsl  TOUCKA, CTPYKTypHUPOBaHMS,
UHTEpHpeTallud M MpeJICTaBIeHUs] Yy4eOHOH M Hay4yHO-IOMYJISIPHOM
uHpOpMallMy, IMOJYYEHHON W3 pPa3IMYHBIX MCTOYHUKOB; KPUTHUECKH




AHAJTM3UPOBATH MOTyYaeMyI0 HHPOPMALIUIO

11.16

OOBSCHATh TPUHIMIBI JCUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3nuyaTh YCIOBUS HUX OE30MAaCHOTO HCIHOJIB30BaHUS B
IOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIIEro MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (U3UKE B TIOBCEIHEBHOM KH3HU
s o0ecrieyeHus O€30MacHOCTH MpH  OOpalieHuH ¢ NpudbopaMu H
TEXHUYECKHMH YCTPOWCTBAMH, JUISI COXPAaHECHUS 3[JOPOBbsI M COOIIOICHUS
HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOLIeH cpelie

11.19

PaGorats B Trpyari€ € BBIIOJHCHUCM PAa3IMYHbIX COMNUAJIbHBIX pOHCfI,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHAIEHO PACTIPEeNeNaTh 00s3aHHOCTH H
MJIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OIICHWUBATh BKJAJ KaXJOTO W3 YYaCTHUKOB TPYINIBl B pEIICHHUE
paccMaTtpuBaeMoil mpooIeMbl

[IpoBepsiembie 3nemeHThI coaepkanusd (11 kiacc)

Kon
pazjena

Kon IIpoBepsiemble 27IEMEHTHI COAEPIKAHMS
IIPOBEPSIEMOT
0 2JIEMEHTa

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS MHAY KW A

431 ITocTosiHHEBIE MAarHUTHL. B3anMoaeiCTBIE MOCTOSIHHBIX MArHUTOB

432 MarnutHoe mnone. Bektop marmuTHOW uHAYKUMU. [IpuHnmn
cynepno3uiuu. JIuHum MarHuTHOM MHAyKuuu. KapTtuHa JMHHN
MarHUTHOW UHAYKIIUM MOJIA MOCTOSHHBIX MAarHUTOB

433 MarauTHOe 1oJie€ MPOBOJIHMKA ¢ TOKOM. KapTuHa JUHUN TOs
JUIMHHOTO MpPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJIBLIEBOTO
NPOBOJIHMKA,  KaTymku ¢  TokoM. Omneir  Opcrena.
B3anmoneiicTBre NpOBOJHUKOB C TOKOM

434 Cuna Amnepa, ee MOyJIb U HAaIIpaBJIEHUE

43.5 Cuna Jlopenma, ee MOAyJib W HampaBjieHHe. [[BikeHue
3apsHKEHHON YacTUIIBI B OJJHOPOJIHOM MarHUTHOM moie. Pabota
cunel JlopeHa

4.3.6 SIBiieHUE AIEKTPOMArHUTHON UHAYKIIUHI

437 IToTok BEKTOpa MArHUTHON MHIYKIIHMHA




4.3.8 O/1C nnaykuuu. 3aKoH JIEKTpOMarHuTHoW nHaykuu dapanes

4.3.9 Buxpeoe snexkrpuueckoe nosie. I1C HHAYKIIMU B TPOBOTHUKE,
JBUXKYIIEMCS MIOCTYMATEIbHO B OJTHOPOTHOM MAarHUTHOM I10JIe

4.3.10 [IpaBuio Jlenna

4.3.11 WNHnykTuBHOCTE. SIBneHne camonnaykuuu. J/1C camonHIyKumn

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTyIIKU ¢ TOKOM

4.3.13 DIIEKTPOMArHUTHOE TOJIe

4.3.14 TexHuueckue YCTpOWCTBA: MMOCTOSTHHBIC MarHuThlI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEIb, YCKOPHUTEIH

OJICMCHTAPHBIX YaCTUIL], MHAYKIWOHHAA IICYb

4.3.15 [IpakTuueckue padoTsl. M3yueHne MarHuTHOTO MOJIS KaTyIIKH €
TokoM. MccnenoBanue 1efcTBHS MOCTOSHHOTO MAarHUTa Ha paMKy
¢ TokoM. MccnenoBanme sSBJICHUS IIEKTPOMArHUTHON HHIYKIIUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHU

5.1.1 KosnebarensHas cucrema. CBoOoHbIE KOJIeOaHUs.
I'apmonnueckue konebanus. Ilepuon, dactora, amMIUIUTYIda M
¢aza xosebaHuit

5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTUYECKUI MaSTHUK

5.1.3 YpaBHEHHE TapMOHHMYECKHX KojieOanui. KuHemarmdeckoe w
JTUHAMHYECKOE OMMCAHUE KOJICOATEITLHOTO JIBUKCHUS

5.14 [IpeBparnienue sHEprun Mpu rapMOHUYECKUX Kojiebanusx. CBs3b
aMIUTUTYAbl KOJIEOAHWN UCXOAHOW BENIUYUHBI C aMILTUTYJaMHU
KoJIeOaHUH €€ CKOPOCTH M YCKOPCHHS

5.1.5 Konebarenpubiii  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIC
KoneOaHusi B HMJAEaJbHOM KojeOaTelnbHOM KOHTYype. AHAaIOTHs
MEXy MEXaHUYCCKUMH M JICKTPOMArHUTHBIMHA KOJICOAHUSMHU.
®opmyina Tomcona

5.1.6 3aKOH COXpaHEHHs] DJHEPTMU B HICAITBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7 Brinyxnennbie MeXaHUYECKHE KOJIEOaHU. Pe3onanc.
Pe3onanchass kpuBas. BbIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
KoieOaHusl.

5.1.8 ITepemennsbIit Tok. CUHYCOUATBHBIN TIEPEMEHHBIHN TOK.

5.19 MOoOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHHUC CUJIbI TOKA U HAIIPSXKCHUA




5.1.10

Tpancdopmarop. IlpousBoacTBo, mepemaya W TOTpeOIIeHHE
JNEKTPUYECKOM  DHEPIMH.  OKOJOTMYECKHUE  PUCKM  TIpHU
MPOU3BOJICTBE ANEKTPUUECKON SHEPTUMU. Kynbrypa
MCIIOJIb30BaHUS DJIEKTPOIHEPTUU B IOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue ycTpoiicTa: ceiicMorpad, 31eKTpUIecKHii 3BOHOK,
JIMHHM DJIEKTponepesay

5.1.12

[Ipaktuueckue pabotel. VccrnenoBanue 3aBHCHUMOCTH IEpHOIA
MaJIbIX KoJjeOaHHii Tpy3a Ha HUTH OT JUIMHBI HUTH M MaccChl Ipy3a.
HccnenoBanue mepeMEHHOrO TOKA B IENH U3 IOCIEN0BATENBHO
COCIMHEHHBIX KOHIEHCATOPA, KaTyLIKU U PE3UCTOPA

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuyeckue BOJHBI, YCIOBUs pacnpocTpaHeHus. Ilepuos.
CKOpOCTh pacnpocTpaHEHHs] W JUIMHA BOJHBL. [lomepeunsie u
MMPOAOJBbHBIC BOJIHEBL

522

WuTepdepentms u audpaxiuss MEXaHHIECKUX BOJTH

523

3Byk. Cxopoctb 3ByKa. ['pomkocTs 3Byka. Beicota Tona. TemOp
3ByKa

524

ONEeKTPOMarHuTHHIE BOJIHBI. Ycenosus U3IIy4YeHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas opuenTtanus Bekropos E, B

n v B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HHUE, MPEIOMIICHUE,
nojsipuzanus,  audpakuus, — uHTepdepeHuus.  CKOpocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH. IIpumeneHne
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7

HpI/IHLII/IHLI paanocCBiA3n U TCICBUIACHUA. PaI[I/IOJIOKaI_[I/I}I.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEe cpeibl

5.2.8

TexHuyeckue  yCTpOWCTBA:  My3bIKaJIbHbIE  HHCTPYMEHTHI,
YIbTpa3ByKOBasds AUArHOCTHUKA B TCXHUKEC W MCIUIUHE, paaap,
paauonpUEeMHHUK, TEIEBU30D, aHTeHHA, TenedoH, CBYU-nieun

53

OIITUKA

5.3.1

[TpstmonuHEeHOE pacpocTpaHEeHHe CBETa B OJHOPOIHON cpelie.
JIyd cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHusi cBeta. I[locTpoeHue
n300paKEHHI B TUIOCKOM 3epKaie

5.33

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOHBI IpECJIOMJICHUSA CBCTA. AOCOIIIOTHBIN
IMOKa3aTejib MPCIIOMIICHUA




534

[lonHoe BHyTpeHHee oTpakeHue. [IpenenapHbIil yroy IMOJIHOTO
BHYTPEHHET0 OTPaXKEHUs

5.35

I[I/ICHepCI/ISI cBeta. CI0KHBIN cocTaB OEJI0TO CBETA. ]_[BeT

5.3.6

CoOuparomiue ¥ pacceuBarolide JHUH3BL. TOHKas JUH3a.
@DOKyCHOE pacCTOSHUE M ONTHYeCKas CWJIa TOHKOW JIMH3BI.
[TocTtpoenne n300pakeHUil B COOMpAIOIIMX M PACCEUBAIOIIMX
muH3ax. PopMmyna TOHKOM JIMH3bL. YBEJIMYEHHE, J1aBAEMOE
JIUH301

5.3.7

[Ipenenbl TpUMEHUMOCTH TEOMETPUUECKON ONTUKH

53.8

Wntepdepenus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUS
HaOJII0/1IeHUS] MAKCUMYMOB M1 MUHUMYMOB B MHTEP()EepEHLINOHHOM
KapTHUHE OT JIByX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakuus cera. JludpakumoHHass pemieTka. YcCIOBUE
HaONIOJCHUST ~ TJIaBHBIX ~ MakCUMyMOB TP TaJCHUH
MOHOXPOMAaTHYECKOT'O CBETa Ha TU(PPAKINOHHYIO PEIIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHudeckue  yCTpoOicTBA:  OukHM, Jyma, (oroanmapar,
IIPOEKIIMOHHBIN aIapar, MUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs
OIITHKA, TUPPAKITUOHHAS PEIIETKA, TTOISAPOUT

53.12

[Ipaktrueckue pabotel. M3Mepenue mokaszaTesss MpeToMIICHHS.
HccnenoBanue cBoiicTB n300pakeHui B nuH3ax. HaGmromeHue
JIACTIEPCUU CBETA

6 SJIEMEHTHI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU
6.1 ['paHuIbl TPUMEHUMOCTH KJIacCCUYEeCKOW MeXaHukH. [locTymarsl
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTb MOJYJS CKOPOCTHU
CBETa B BaKyyMe, IIPUHILIMI OTHOCUTEIBHOCTH DUHIITEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIIJICHUE BPEMEHU U
COKpAILEHUE JITTMHbI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13p Macchl C 3HEPrUed M MMITYJIbCOM CBOOOJHOW YacCTHIIBL.
DHeprus MoKosi CBOOOIHOM YaCTHIIbI
7 KBAHTOBAA ®U3MKA
7.1 SJIEMEHTbI KBAHTOBOU OITTHUKH
7.1.1 @®otonsl. @opmyna IlnaHka cBs3uM SHepruu (OTOHA C €ro
4aCTOTOW. DHEPrusi U UMIYJIbC (PoTOHA
7.1.2 OtkpeiTne u wucciaengoanue ¢otoddpdexra. OmbiTer AT

CroneroBa. 3akoHbl poTor(pdexTa




7.1.3

VYpaBuenue DiinmreitHa a1 Gotorddexra. "KpacHast rpannma”

dotordekra

7.14 Hasnenue cBera. OnbiTel [1.H. JIeOenena

7.1.5 XUMHUYECKOE IEMCTBHUE CBETA

7.1.6 Texnuueckue  ycrpoiictBa:  (oTosnement,  (HOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIHO]]

7.2 CTPOEHUE ATOMA

7.2.1 Mogenb aroma Tomcona. OnbiTel Pezepdopaa 1o ucciemoBaHuio
cTpoeHus aroma. [InanetapHas mozenb aroma

7.2.2 [Moctynarel bopa. U3nmydenune w morjomieHHe (OTOHOB TIpH
nepexoJie aToMa ¢ OJHOTO YPOBHSI SHEpPTrUu Ha Apyroil. Bumbl
cnekTpoB. CrieKTp ypoBHEM 3HEpPruu aToMa Bo1opoaa

7.2.3 BonnoBble  cBoiictBa  wactun.  Bomuel  ge  Bpoitns.
KopnyckynspHo-BonHoBoi ayanusMm. [udpakius >1eKTpOHOB
Ha KpHUCTaJuIax

7.2.4 CrnoHTaHHOE U BBIHYXJCHHOE U3JIy4YeHHE. YCTpPOWCTBO U
MPUHLIUI PaOOTHI Jiazepa

7.2.5 Texnuueckue YCTPOWCTBA: CIIEKTPAJIbHBII aHanu3
(cnexTpockomn), Ja3ep, KBAaHTOBBI KOMITBIOTEP

7.2.6 [TpakTuueckue padotsl. HabmroaeHne TMHEHUaToOTro CrieKTpa

7.3 ATOMHOE A1PO

7.3.1 Metoabl HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHIT

7.3.2 OtkpeiTue  pagumoakTuBHOCTU. OmbiTel  Pesepdopma 1o
OIpPEJIECNICHUIO COCTaBa PaJMOaKTUBHOrO u3iayuyeHus. CBOMCTBa
anb(da-, 6era-, raMmMa-u3Iy4eHus. BiausHue painoakTUBHOCTH Ha
YKUBBIEC OPTaHU3MBI

7.3.3 OtkppiTHe npoTOHAa M HeWTpoHa. HykionHas Moxens sjpa
I'eiizenbepra - MBanenko. 3apsa sapa. MaccoBoe yucio siapa.
H3oTons

7.3.4 Anbda-pacrian. DJIEKTPOHHBIH M TIO3UTPOHHBIA OeTa-pacmaj.
l'amma-uznydenue. 3akoH paiMOAKTUBHOTO pacnaaa

7.3.5 DHeprust CBsA3U HyKJIOHOB B sape. Anepusie cuibl. Jledekt macchl
a1pa

7.3.6 Snepubie peakuuu. JleneHue u CUHTES A1€p

7.3.7 Snepupiii  peakrop. Tepmosiaepubiii cunTe3. [IpobGimemMbr 1

MEPCHEKTUBBI SIACPHONM PHEPreTUKHU. DKOJOTHMUECKHE ACIIEKTHI




AIEPHOUN SHEPrETUKH

7.3.8

DnemMeHTapHbIe YaCTHULBL. OTtkpbiTHE IIO3UTPOHA.
@yHIaMEHTAIbHBIE B3aUMOJEHCTBUSA

7.3.9

TexHuueckue ycTpoHCTBa: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas 6oM0ba

7.3.10

[Ipaktuueckue pabotel. MccrnemoBanue TpPEeKOB dyacTuil (1O
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Be3gHoro HeOa. Co3Besnusi, sipKue 3BE3JIbI, IJIAHETHI, MX
BHIMMOE IBIKEHNE

8.2

Conneunas cucrema. llmanersi 3eMHON rpynmbl. [lnaHeTsi-
TUTAHTBl U UX CIYTHUKH, KapJIMKOBBIC TUIAHETHl. Maibie Tena
COJIHEYHOU CUCTEMEI

8.3

Comnre, potochepa u armochepa. ComHeuHass aKTUBHOCTh

8.4

Hcrounuk OHCPI'UH COJ'IHI_[a " 3BC3]0

8.5

3Be3/1bl, UX OCHOBHBIE XapAaKTEPUCTUKHU: Macca, CBETHMOCTb,
pamuyc,  TeMmIeparypa, HMX  B3aUMOCBs3b.  J[uarpamma
"CHIeKTpallbHbI  KJIACC - CBETUMOCTB". 3Be3bl TJIaBHOM
IIOCJIEIOBATEIILHOCTH. 3aBUCUMOCTE ''Macca - CBETUMOCTDL' UIA
3BE3]1 [JIaBHOM IMOCIIEIOBATECIIFHOCTH

8.6

Buyrpennee ctpoenue 3Be3n. COBpeMEHHbBIE NPEJICTABICHUS O
INPOMCXOXKAEHUU U 3Boonuu CosHIa U 3Be3J. OTallbl KU3HU
3BE3]1

8.7

Mnineunsiii [lyte - nHama ['anaktuka. CnupaiibHas CTPYKTypa
l"anaktuku, pacnpenesieHue 3Be3, raza u nbiid. [lonoxenue u
neumkenne Comuna B [amaktuke. [lnmockas u cdepuyeckas
nojacuctemsl ['anakTuku

8.8

Tumel raakTHK. PaI[I/IOFaJ'IaKTI/IKI/I H KBa3aphbl. qeprIe JAbIPBI B
AApax rajJakTHK

8.9

Bcenennas.  Pacmmupenme  Bceemennoit.  3akon  XaOOma.
Pa3beranne ramaktuk. Bospact m pagmyc Bcenennoi, Teopus
Bonbioro B3psiBa. Mogens "ropsueit Beenennoit". PennkroBoe
U3ITy4eHHE

8.10

MacmtabHast ~ cTpykTypa  BceneHHOI. MeraranakTuka.
Hepemennsie mpob6iieMbl aCTpOHOMUU




JUis IpoBesieHusl €IUHOTO TOCYJapCTBEHHOTO AK3aMeHa 1o (usuke (nanee -
EI'D mno ¢usuke) wucnonb3yercs mnepeyeHb (KOAU(PUKATOP) MNPOBEPSIEMBIX
TpeOOBaHMIA K Pe3ysbTaTaM OCBOCHHUS OCHOBHON 00pa30BaTENBHOW MPOTPAMMBbI

CPCOHCTO 06HICFO 06pa3013aH1/1;1 H 3JICMCHTOB COACPIKAHUA.

[Iposepsiembie Ha EI'D no pusuke TpeboBaHms
K pe3yJbTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeIbHON MPOTPaMMBbI

cpeanero obmiero oOpa3oBaHus

Kon [TpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTENbHOM MPOTPaMMBI CPETHETO 00IIET0 00pa3oBaHuUs
TpeOOBaHMS

1 ChopMupoBaHHOCT yYMEHMH pacrio3HaBaTh (DU3MYECKHE  SBICHMS
(mpouiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

2 Bnagenne — ocHoBomomararomumMu  (U3MYECKMMH — TOHATUSAMU U
BEJIMYMHAMU, XapaKTEePU3YIOIIMMHU (HU3NUECKHE TPOLIECCHI

3 ChopMupoBaHHOCTh YMEHHUI MPUMEHSATH 3aKOHBI KIIACCUUECKON MEXaHUKH,
MOJIEKYJISIPHON (PM3UKH U TEPMOJUHAMUKH, dJIEKTPOJUHAMHUKHN, KBAHTOBOM
bu3uKy Ui aHanu3a U OObSICHEHHs SBICHUH MUKPOMHpA, MaKpoMHUpa U
Merammpa, pas3jinyaTb YCJIOBHsI (TpaHMIbI, 00JacTH) MNPUMEHHUMOCTH
(¢u3nUecKrUX 3aKOHOB, MOHMMATh BCEOOLINI XapakTep (yHIaMEHTaIbHbBIX
3aKOHOB M  OTPaHUYEHHOCTb HCIOJb30BAaHUS YAaCTHBIX 3aKOHOB;
aHATU3UPOBATh (PU3HMUECKUE MPOLIECCHI, HCIIOIB3YSI OCHOBHBIE MOJIOKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

4 ChopMHUPOBAHHOCTH YMEHUS pa3ndaTh yCIOBUS MPUMEHHUMOCTH MOJIEICH
(GU3MYECKUX TEJ U MPOLIECCOB (SIBICHUH)

5 CdopMupoBaHHOCTH YMEHUS pelIaTh pacueTHBIC 3a7au C SIBHO 3aJIaHHOM
Y HESBHO 33JTaHHON (PH3UYEeCKON MOICITBIO: HA OCHOBAaHUH aHAJIN3a YCIIOBHS
BBIOMpaTh (PU3MYECKUE MOJENH, OTBEUAIONIUe TPEeOOBAHUAM 3a/1ayM,
MPUMEHSTH ()OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI (PUINICCKUX
TEOpUH TIPU KCIOJIb30BAHUM MATEMATHUYECKUX METOJOB pEIICHUS 3a/ad,
MIPOBOJIMTH pacueThl HA OCHOBAHWH MMEIOIIUXCS JTAHHBIX, aHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEUICHHS C YUYETOM MOTYYCHHBIX
Pe3yJIbTaTOB

6 Pemarp kauecTBeHHBIE 3a/auyM, TpeOyrolIMe MPUMEHEHUS 3HAHUU U3
pa3HBIX Pa3AesioB MIKOJILHOTO Kypca (PU3HMKH, a TAK)KE WHTETPAIIUU 3HAHUI
U3 JIpyruX MpPEeIMETOB eCTECTBEHHOHAyYHOTO LUKJIA: BBICTPAUBAThH
JIOTUYECKYIO IIETOYKY PACCyKJICHUU C OMOpOM Ha H3YUYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHUS




BJ'IaI[eHI/Ie OCHOBHBIMU MECTOAAaMU Haquoro II03HaHUA, I/ICHOJ'II)?;yCMI)IMI/I B
¢dbusnke: MPOBOAUTH TMpsIMbIE M KOCBEHHBIE HU3MEpPEHHS (PU3NUECKHUX
BCJINYHH, BI)I6I/Ipa$I OHTI/IM&J’IBHBIfI CHOCO6 I/I3M€peHI/I$I 158 I/ICHOHBSYﬂ
W3BECTHBIE METOJIbl OIICHKH TMOTPEIIHOCTeH HW3MEpeHUil, MPOBOAUTH
MCCJICIOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX BEJMYMUH C HCIOJIb30BAHHEM
OPSIMBIX U3MEPEHHM, OOBSCHATH MOJTYYEHHBIE PE3YNbTAThl, HCIIOJIb3YS
(1)I/ISI/I‘I€CKI/IG TeOpI/II/I, 3aKOHBI U IIOHATHA, U ACJIaTh BBIBOIbI, CO6J'IIO,Z[aTI>
npaBuiia 0€30MacHOrO TpyJa MpU MPOBENCHUU HCCIEIOBAaHUI B paMKax
y4e0HOTO IKCIEPUMEHTa W y4eOHO-HCCIICIOBATCIILCKON JESTEIIEHOCTH C
UCIIOJIb30BaHUEM IIU(PPOBBIX U3MEPHUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO
00opyIoBaHus

ChopMHUpPOBAHHOCT, YMEHUN aHAJIM3UPOBATh W OIEHUBATH IMOCIIEIICTBHS
OBITOBOM W TPOM3BOACTBEHHON [EATEIHHOCTH YENOBEKa, CBSI3aHHOU ¢
(U3HUYECKUMH TIPOLIECCAMH, C TIO3UIIUNA HKOJOTHYECKON O€30MacHOCTH;
MPEACTABICHU O paluMOHAIBHOM MPHUPOJONOIb30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHUU )IOCTI/I)KCHI/Iﬁ HayKH H TEXHOJIOTUHU JJISL
JAIbHEUIIETO Pa3BUTHSI YEIOBEYECKOTO 00IIeCTBa

OBnageHue  pa3nu4YHBIMM  crocodamu  pa®oTel ¢ uH(popMaruei
¢u3nyecKoro - coAepKaHMs € KCIOJNb30BAaHHMEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIi; pa3BUTHE YMEHUH KPUTHUYECKOTO aHAIIN3a
Y OLIEHKH JJOCTOBEPHOCTH MOTy4aeMoi HHpOopMauu

10

CdopMHUpOBaHHOCTH YMEHUHI NPUMEHSTH OCHOBOITOJIAraroIue
ACTPOHOMUYECKHUE TTOHATHS, TEOPUH U 3aKOHBI JJIs aHAaTU3a U OObSICHEHUS
(U3UYECKUX TTPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEKTaJIaKTUYECKON cpefie; ABMKCHUS HEOSCHBIX TEJ, SBOIOINH 3BE3/1 U
Bcenennon

ITepeyeHb 3JIEMEHTOB COJIepKaHusl, mpoBepsieMbiXx Ha EI'D no dusmke

Kon Kon [IpoBepsieMblii AIEMEHT COJIEPKAHUS
pasznena/ | aIeMeHTa
TEMBI
1 MEXAHHUKA
1.1 KUHEMATHUKA

1.1.1 MexaHU4ecKoe JIBHIKCHHE. OTHOCUTENBPHOCTh MEXaHHYSCKOIO JABVKCHUAA.

Cucrema orcuera

1.1.2 MarepuanbHas TOUKA.

Ee paguyc-Bekrop:

() =(xle) o (e).2 (1),

TpaekTopus,
nepeMelleHHe:




Dr =r (1, )-r(4)=r,-
=(Dx,Dy,Dz) ’

N
I
]
—

TPacKTOpHs

r/ AFr
MyTh.
CrnoxxeHue nepeMereHuin: =
E
I Al 1 O - -
X
1.1.3 CkopocTh MaTepUaIbHOM TOUKHU:
v
r Dr I
u —D— —r[ = Ux,uy,uz ,
llpiw o
_ DX: _ ' _ ' '
u. = D =X, , ananornyno U, =), U, =z
! lowo
T 1
Cnosxenne ckopoctei: U =U, + U
Brluucnenue nepeMeiienust U myTd MaTepuaibHOM TOUYKU MPHU MPSIMOJIMHEHHOM
JBYDKEHUH BJIOJIb OCH X 110 TpadKy 3aBUCUMOCTH Uy t
L
1.1.4 r : Du : I, :
Vckopenne matepuaibHon Touku: ¢ = =u, =\a,.,a,,a_)
Dt DI® 0
_ mx _( )v 1 '
a, = Dr =\U. ), ananormuno @, =\U, | a, (UZ )t.
DI®0
1.1.5 PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:
x(t) =x,+Ugyl
u, (t) =u,, =const
1.1.6 | PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

2

X (t) =X, +U, I+ a!

u, () =u,, +a

a, =const



2 2 _
Uy, - U, _2ax (xz - xl)

_U +u,
IIpu nBMKEHUU B OTHOM HAIIPABIICHUU Ty Th S=——7X

CBoOoaHoe majienne. Y ckopeHrue cBoOOHOTO
nageHus. JIBukeHne Tena, OpOIIEHHOTO MO

yriom % k ropusonry:
I x(t) =X, tU,.l =x, +U,cosa X

| L T
i s . 1 l& "
Iy(t)zyo +u0vt+g“‘2 =y, +U,sina X- _g2

| )

Vo g

u, (t) =u,, =U,cosa

—— 4

i |

fu, (t) =U,, + g, =U,sina- gi 0 Xp

18, =0
'Ifgy =- g =const

1.1.8 KpuBonuHuelinoe nBuxeHue. J[BIkeHre MaTepUAIIbLHOM TOYKH 110 OKPYKHOCTH.
VriioBas u JMHEHHast CKopocTh Touku: U =R . IIpy paBHOMEpPHOM JIBUKEHUU
TOUKH 110 OKpyskHOCTH ® =—— =27V

T
2
_ 2

LlenTpoCcTpeMHUTENIBHOE ~ YCKOpEHHE — TOYKM:  d . =—— =@ R . Tlommoe
YCKOpEHUE MaTepUaIbHON TOUKU

1.1.9 | Teepmoe Teno. [locTynarenbHOe U BpalaTeIbHOE IBUKEHUE TBEPAOIO TENA

1.2 JUHAMUKA

1.2.1 WNuepuumaneueie cucremsl otcuera. Ilepseiii 3akoH Herotona. IlpuHinun
OTHOCHUTENBHOCTH ["anmues

1.2.2 m
Macca Ttena. [InotHocTs BemectBa: P =

1 1 1

1.2.3 -
Cuna. [IpyHIMI CYNIEPIIO3ULIUK CHIL: Fpmoﬂeﬂm =F +F, +..

1.2.4 Bropoii 3akon Herotona: ajist matepuanbHoi Touku B UCO

1 r r 1 1
F =ma;Dp=FDt npu F = const




1.2.5 Tperuit 3akoH HproTOHaA [UIsI MaTepHAIBHBIX T
1 1 =
TOYCK: F12 = -le EZ FZ[
1.2.6  |3akoH BCEMUPHOIO TATOTEHUS: CHJIbI MPUTSIKEHHUS] MEXKIY TOUCYHBIMU MaccaMu
m,m
— 1%
paBHBI F —G?.
Cuna tsoxectr. LleHTp TsbkecTH Tena. 3aBUCHMOCTD CHIIBI TSKECTH OT BBICOTHI h
HaJ TIOBEPXHOCTHIO MIIAHETHI painycoM Ry:
_ GMm
mg =-———
(RO + h)
1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHS CKOIbXKCHHUS: F 1p =uN
Cuna TpeHus NOKos: k, p £uN .
Koadduuument tpenus
1.2.9 E
Hasnenne: P ——
S
1.3 CTATHUKA
1.3.1 MOMEHT CuJIbl OTHOCUTEIBHO OCH BPAILEHUS:
1
|M| =Fl , rme 1 - mmedo cwiael F
OTHOCUTEILHO OCH, TIPOXOISAIIEH Yepe3 TOUKY
O nepneHANKYISIPHO PUCYHKY F
1.3.2 Ilentp wmacc Ttema. IleHTp Macc cucrtemMbl MaTE€pUAIbHBIX  TOYEK:
1 1
r o omtm,r, r
Fow, = . B omHOpoaHOM mojie TsKECTH (g —ConSt) LEHTD
mo+m, ..
Macc TeJla COBIMAIAET C €ro EHTPOM TSHKECTH
1.3.3 P M, + M, +..=0
YcnoBus paBHoBecHs TBepioro tema B UCO: | I T
Tl +15+..=0
1.3.4  |3akon Ilackans
1.3.5

JlaBienne B KUAKOCTH, Hokosweiics B UCO: P =P, + Pgh




1 1
1.3.6 —.p

3akoH Apxumena: FApx =7 Daurecn »

ecau Te0 U KUAKOCTb MOKoATCA B MICO, TO Fapx = pEVsuireen

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHNA B MEXAHUKE

1 1

1.4.1 HMmysibe MaTepuanbHoi Touku: P = MU

1.4.2 D= 41
o Umnyisc cuctempi te: P = Pyt Pyt

1.43 |3aKkoH U3MEHEHUS U COXPAHEHUS UMITyJIbCa:

1 1

B 1CO D]I; = D(ll;l + ]1;2 + ) :FlBHeIHHDt+ FZBHEH.IHDt+"'

1

r I r L
B 1CO Dp = D (pl * p2 * ) =0 » CCJIIN FlBHeH]H + FZBHemH t..=0

PeakTuBHOE IBHKEHUE

1.44 PaboTa cuiibl Ha MaIOM TIepeMeEIICHUN: ]:-.'

4 =‘ﬁ’>{D5|>€os o =F XDx

Ar X
1.4.5 MONIHOCTE CUJIBI: g
eciu 3a Bpemst DI paGota cuisl n3mensiercs 0 F
na DA , To mommocTs crtsr
DA v
P=—- =I"X Xosa
Dr DI®0
1.4.6 mu pz
KuneTnueckas sHeprus MaTepuasibHoit Touku: L2 :T 22— .
m

3aKOH HM3MCHEHHSI KMHETHYECKOM SHECPTHUU CUCTCMbI MATCPHUAJIBHBIX TOYCK: B

nco DE,_. =A, +A, +...

1.4.7  |IloTeHuuanbHas YHEPIUSL:

AJIs1 TIOTCHIUAJIBHBIX CUJI A12 =k lnoter E2n0TeHu =" DEHOTeHu .

IToteHnuanbpHas OHCPIua MaTepHaHLHOﬁ TOYKHM B OJHOPOAHOM IIOJIC TAXKCCTH:
EHOTeHu = mgh




[TorennmanbHast SHEPTUs yIPyro AeGOpMUPOBAHHOTO Teja:

2
=k

HOTeHH 2

1.4.8

3aK0H U3MECHEHHS U COXpaHCHUA MEXaHUYEeCKOMH OHCPIuu:

EMGX = EKI/IH + EHOTGHL{’

suco DE . =A

BCEX HCIIOTCHII. CUII »

B I/ICO DEMeX _O 9 cClin ABCCX HEMOTCHII. CHJI = 0

1.5

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI

1.5.1

'apmonnueckue koneOaHus MaTepualbHOM TOYKUM. AMIuiMTyna U ¢aza
kosiebanuil. KunemaTtnueckoe onucaHue:

x(t) =Asin(oot+(p0)’

u, (t)=x,

— 2 2. —
a, (t) —(Ux )t =-0X (t) P a,+®x =0, e x - cmemenne u3 nonoxenus

paBHOBECHS.

JlnHamMuyeckoe onucaHue:

2
may = -kx, rie K =m®~ . Do 3uauwnr, uro Fy = -kx.

DHepreTuyeckoe onucaHue (3aKOH COXPAHEHUS MEXaHUYECKOM 3HEPTUN):

2 2 2 2
mu +kx _m,,, _kA

= =const
2 2 2

CBs3b AMIIJIMTY AbI KoJIeOaHMI CMCIICHHUA MaTepHaﬂLHOﬁ TOYKHU C aMIUIUTyAaMU
KoJieOaHuii ce CKOPOCTH U YCKOPCHUS:

— . 2
u ax _O‘)A; amax = A

m:

1.5.2

2n

[Tepuon 1 yacTora KoJieOaHUH: I = -
Q) A%

[leproq wmanmeix CBOOOJHBIX  KOJEOAHWUM  MAaTEMaTHYECKOTO  MasTHHUKA:

T =2n i

g



Tlepros cBOGOHBIX KONebaH il Py KMHHOTO MasTHUKA: | =2, [—

1.5.3 | BeiHyxaeHHble kKonebanus. Pezonanc. Pezonancnas kpusas
1.5.4  |IlonepeuHsle ¥ IPOAOIbHBIE BOIHBI. CKOPOCTH paclpOCTPAHEHNUS U IJIMNHA BOJIHBIL:
u
A=ul =—
\Y
Wutepdepennyst u audpaxiyst BOJIH
1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKVYJISIPHA A ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHA S ®U3UKA
2.1.1 Mopenu cTpoeHus ra3oB, )KUAKOCTEN U TBEpAbIX Tell. IycTh TepmoanHaMuaeckas
cucrema (Teno) cocTouT U3 N 0JIMHAKOBBIX MOJIEKYJI. Toria KoJn4ecTBO BEIecTBa
N _m
V=—=—
Ny
rae N - umcno ABoragpo, m - macca cucTemsl (tena), M - momspHas macca
BElIECTBa
2.1.2 TermioBoe IBM>KEHNUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3anMoaelicTBiEe YacTHI] BEIECTBA
2.1.4 | duddy3us. bBpoyHOBCKOE NBHKECHHE
2.1.5 Mogens uneansuoro raza B MKT
2.1.6  |CBa3p MeXAy NaBICHUEM U CPEJHEN KMHETUYECKOW YHEPrHEN MOCTYNaTEIbHOTO
TEIIOBOT'O ABMXKEHUS MOJIEKYJT UealbHOTo Tra3a (ocHoBHOe ypaBHeHrne MKT):
1 = 2 @mu’d 2 —
p =5 mynu” =—nog ~=—NX, ., r1emg-Macca OTHON MOJEKYIIBI,
3 382 g 3
_ N
n —7 - KOHIICHTPAIIXs MOJIEKYJI
2.1.7 | A6comotHas Temmneparypa: T =t°+ 273 K
2.1.8 CBs3b TeMnepaTypbl raza co CpeHeH KHHETUUECKON dHEPrue MocTynareJibHOTO

TCIIJIOBOI'O0 ABUIKCHUS €TI0 MOJICKYJI:

o
€. =c M +:§kT
e 2 g 2




VYpaBuenwue p = nkT

2.1.10

MO)ICJ'II) nacaJIbHOT'O rasa B TCpMOJHMHAMHUKE!

| YpaBuenue Menneneena - Knaneiipona

| o
i Belpaxkenue 11 BHyTpEHHEN S3HEPruu

VYpaBuenune Menneneesa - Knanelipona (mpruMeHHMbIe (POPMBI 3a1IUCH):

pV ="“RT =vRT =NkT p _PRT

i i

BeipaskeHne st BHYTpPEHHEH SHEPrUM OJHOATOMHOTO HJEaJbHOTO Ta3a
(mpuMeHuMBIe GOPMBI 3ATTHCH):

U =%VRT =%NkT =3 pp =ve,T =§ pV

2 p

2.1.11

3aKOH I[aJ'ILTOHa JJIA JaBJICHUSI CMECU pa3pe)KeHHLIX Ira30B:
p=pitp2Tt..

2.1.12

N3onpoueccsl B pa3peKeHHOM ra3e € IOCTOSHHBIM 4YHCIOM Mousiekynl N (¢
TIOCTOSIHHBIM KOJIMYECTBOM Berectsa V ):

nzorepma (T = const): pV = const,

uzoxopa (V = const): = const |

T
Vo_
u306apa (p = const): ;7 — const

I'padmaeckoe npencraBineHue uzomnporeccos Ha pV-, pT- u VT-guarpammax.

OO0beaMHEHHBIN Ta30BbIH 3aKOH:

ﬂ =const
T

JJI1 TIOCTOSHHOI'O KOJIMYECTBA BEUICCTBA v

2.1.13

Haceimennsie 1 HeHachlleHHbIE Tapbl. KadecTBeHHAst 3aBUCHMOCTD TIJIOTHOCTH
U JJaBJICHMS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00beMa
HACBILIEHHOTO Mapa

2.1.14

BrnaxnocTs Bo3myxa.



Paps () Pua (1)
Praconvape (I') Prscomt wapa (1)

OTHOCHUTENNbHAS BlIaXHOCTh: P =

2.1.15 |/3MeHeHHME arperaTHbIX COCTOSIHMI BEILECTBA: MCIAPEHUE W KOHJEHCALus,
KHUIIEHUE )KUJIKOCTH
2.1.16 |M3meHeHune arperaTHhIX COCTOSIHUI BEUIECTBA: IJIABJICHUE U KPUCTAIIA3ALUS
2.1.17 |IIpeobpa3zoBanue 3Hepruu B (ha30BBIX IEpPEeXoaax
2.2 TEPMOJNHAMUKA
2.2.1 TermtoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2  |BHyTpeHH:s SHEpPIUst
2.2.3 |Temnonepenaya Kak Crioco0 M3MEHEHHs BHYTPEHHEH 3HEpruu 0e3 COBEpIICHHS
pabotsl. KoHBek1IMs, TEMIONPOBOIHOCTb, U3TyUYEHUE
224 KonuyecTBo TEmIOTHI.
VY aenpHas TETIOEMKOCTh BEIIECTBA C: Q =cmDT
2.2.5 | YnenbHas Temora napooOpasoBanus L: Q = Lm.
V NienbHAs TEIUIOTa IUIABICHHUs A : Q=km
VnenpHas TenaoTa cropanus Tomimsa q: Q = gm
2.2.6 DnemeHTapHas paboTa B TEPMOJIMHAMUKE: A =pDV  Byruucrenne paboTeI IO
rpaduky mpoiiecca Ha pV-auarpamme
2.2.7  |IlepBblii 3aKOH TEPMOJUHAMUKH:
0, =DU,, + 4, :(Uz - U, )+ A, .
Anunabara:
0,=0pP 4, =U,-U, =-DU,
2.2.8 Bropoii 3akoH Tepmoannamuku. HeoGpaTtumslie npoieccsl
2.2.9 [Ipunnumne! aeictBus Terossix MamuH. KIT/:
A O 0ul 10
Orarp Qrarp vy
2.2.10 |Maxkcumansnoe 3HaueHue KII. I{uxn Kapno:




r -T

Harp X0l =1- —xo1

T T

Harp Harp

max n :nKapHo =

2.2.11

VYpaBHenue ternoBoro 6amanca: Q; + Q; + Q3+ ... =0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DnekTpu3alus Tel U €€ MposIBICHUS. DIeKTpuYeckuil 3apsaa. JBa Buaa 3apsna.
DJIEMEHTAPHBIN ANIEKTPUYECKUN 3apsii. 3aKOH COXPaHEHHUS DJICKTPUYECKOTO
3apsaa

BzauMmogeiictBue 3apsA0B. Toueunsie 3apAadbl. 3akoH KyJ’IOHaZ
B OAHOPOAHOM BCIICCTBE C HHBHCKTpH‘ICCKOﬁ NpOHUIACMOCTBIO €

poplablel 1 ol
&

r 4nee, r

DnekTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3aPsiIibl

3.14

1

I F
HaHpH)KGHHOCTL QJIICKTPUYUCCKOI'O ITOJIA: E = .
q npoOHBII

— 4
ITone ToueuHoro 3apsnaa: E =k—= ,
r

1
oxHopoxHoe mone: £ =const .

KapTuHbl TMHNWI HAPSI)KEHHOCTH ATUX TOJIEN

IloTeH1IMaILHOCTH OJICKTPOCTATUYCCKOI'O ITOJIA.

Pasnocth MOTCHIMAJIOB Y HAIIPSKCHUC!

4, =q ((P1 B (Pz) =-qDp =qU

HOTGHHI/IaJIbHaﬂ 3HepFI/I$I 3ap5111a B BJIeKTpOCTaTI/I‘IeCKOM I10JIC:
W =qo .
A=-DW

W

[loTeHuuMan >aeKrTpocTarudeckoro mnojs: P =

CBi3b HaAIIpSOKCHHOCTH IIOJII W PA3HOCTH IIOTCHHHAJIOB JIA OJHOPOAHOIO




anekrpocrarndeckoro moyst: U = Ed

[IpuHIUI Cynepno3unuu JIEKTPUIECKUX MOJIEH:

1 1 1
E=E+E +. . 0=0+0,+..

HpOBOJlHI/IKI/I B J3JICKTPOCTATUYCCKOM IIOJIC. YcaoBue PaBHOBECHUA 3apsa0B:

T
BHYTPM NPOBOJAHUKA [/ —(), BHYTPM M Ha IIOBEPXHOCTH IIPOBOJHHKA

@ =const

JIMPTIEKTPUKK B 3NEKTPOCTATHUECKOM mofe. JMdneKTprdecKas pOHUIIAEMOCTh
BelecTna ©

3.1.9

_9
Konpnencarop. DiIeKTpOeMKOCTh KOHIICHCATOPA: C —U.

eg,S
d

=e(C,

DNEeKTPOEMKOCTh TUIOCKOTO KOH/IEHCATOPA: C=

3.1.10

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB!:
q=q + J2 + . U1 = U2 = ... Cnapam = C1 + Cz + ...

IlocnenoBaTeabHOE COSAUHEHHIE KOHACHCATOPOB:

U=Ui+ Ut qi=q=, 7 0 T o

3.1.11

qU _CU*> _ ¢’
2 2 2C

DHeprus 3apsKeHHoro Kouaencaropa: W, =

3.2

3AKOHBI ITOCTOAHHOTI'O TOKA

3.2.1

D . IToctosguuwIN TOK: | = const
! loreo

Cuna Toka:

Jns mocrostHHOrO TOKA q = It

322

VYcnoBus CyiiecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/1C E

3.23

U

3akon OmMa Jj1sl y4acTKa Lenu: [ =—

R

324

QHCKTpI/I‘-IeCKOC COIIPOTHUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHUA OJHOPOAHOI'O
IMPOBOAHUKA OT €ro AJWHBI U CCUCHUA. yI[GJ'II)HOC COIMPOTUBJICHHUEC BCHICCTBA.




3.2.5

CTOPOHHHUX CUJTI

q

Hcrounuku Toka. DJ1C ucTouyHmKa TOKA: E =

BHyTpeHHee conpoTUBIIEHNE NCTOYHUKA TOKA

3.2.6

3akon Oma I TIOJIHOM (3aMKHYTOM) 3JIEKTPUYECKOM i.»
3

E Lk .
mernu: E = IR + Ir, oTkyna I = T R
Y R+r

3.2.7

HapannenLHoe COCANMHCHUEC ITPOBOJHUKOB!

1 I 1

_ _ _ —_— =t .
I Il + 12 + ooy Ul U2 [Ty K_'apann Rl R2

IlocnenoBaTeIbHOE COCIUHCHIE IMPOBOJHUKOB:

U:Ul +U2+ ceey I] 212: veey Rnocn:Rl +R2+

3.2.8

Pa6ora anekrpuueckoro toka: A = [Ut.
3akon JIxxoyns - Jlenna: Q = I°Rt.

12
Ha pesucrope R: Q =4 =I°Rt =1Ut :?t

3.29

MomHOCTh 3eKTprYecKoro Toka: £ — -~ =1U .
DI® 0

U2

—72p — —
Temopas MOIIMHOCTB, BbLACTIACMAd Ha pE3UCTOPE: P —[ R —7 —]U .

DA

— CT. CHJI —
MOH_[HOCTB HCTOYHHKA TOKa: PE - _EI
Dt lowo

3.2.10

CBOOOJHBIE HOCUTENU HIIEKTPUUYECKUX 3apsAI0B B MPOBOAHMKAX. MeXaHHU3MbI
IIPOBOJIUMOCTH TBEPBIX METAJLIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB, Fa30B.
[TonynpoBoaauku. 1101ynnpOBOIHUKOBBINA 1O/

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHudeckoe B3aWMMOJICMCTBHE MarHuToB. MarautHoe mone. Bekrtop
MarHuTHOM UMHAYKUUHU. lIpyuHOMO  Cyneprno3uuuy  MarHUTHBIX — IIOJICH:



1 1 1
B=B+B,+..

1 2

JInaun WHAYKOUW MAar"iuTHOI'O IIOJIA. KapTI/IHa JIMHUH HUHAYKIUHA MArHuTHOIr'O
I10JIA ITOJIOCOBOI'O 1 HO,I[KOBOO6paSHOFO IIOCTOAHHBIX MAarHuTOB

332

OnbiT Opctega. MarHuTHoe TMojie MPOBOJHMKA € TOKOM. KapTtuHa nuHUN
WHIYKIMA MAarHUTHOTO TMOJS JJIMHHOTO MPSAMOrO MPOBOJAHUKA M 3aMKHYTOT'O
KOJIBIIEBOTO ITPOBOJHHUKA, KATYIIKU C TOKOM

3.33

Cuna Amrepa, ec HanpaBJIeHUE U BETMYMHA:
F, =1IBl sina rge @ - yron mexay HampasieHueM NpOBOAHMKA H
1

BeKTOpOM J

3.34

Cua JlopeHia, ee Hanpasiienue 1 Bennauna: 1 :‘q ‘U Bsma, rpe 0 - yrox

1 1
Me>1<)1y BCKTOpaMI/I u u B . ]IBI/I)KCHI/IC SapH)KeHHOI\/’I qaCTUILIbI B OJIHOPO,I[HOM
MAarHUTHOM II10J1€

34

OJIEKTPOMATHUTHA A MH/YKINA

34.1

ITotok BCKTOpa MarHUTHOM HHAYKIOUU: ﬁ I} / B‘,

® =B S =BScosa Cg
S

34.2

SBnenue aekTpoMariuTHOM UHAYKIUU. DJ1C nHayKImu

343

3aKkoH BHGKTpOMaFHHTHOﬁ HHAYKIHWH q)apaﬂe;l:

E, =- @ = QD;
Dr Di®0

344

O/1C nuHAYKIMH B IPSIMOM IIPOBOJAHUKE B
1

JUIMHOM 1, IBIOKyIeMest co ckopocthio U / \%J
0

r, 1
(u l ) B OJHOPOAHOM MArivuTHOM IIOJIC B:

_ 1
|Ei’ =B COS O e O - YIoJI MEXKy BEKTOPOM B 1 HopMaibio /I K
1 1

1 A 1 r A 1
IJIOCKOCTH, B KOTOpoii nexkat Bektopbl [ ulU ;ecrm | © B n U B, 10

|E,| =Blu

3.4.5

[IpaBuio Jlenna




3.4.6

O

WNHIyKTUBHOCTB: L =— , i @ = LI

1

DI Al
Camounnykuus. 9JIC caMOMHAYKIUU: Esi =-L E =-L1 t
Di® 0

3.4.7

_Lr

DHeprus MarHUTHOTO TIOJIs KaTyIku ¢ Tokom: W, =

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebarenbubiit KoHTYp. CBOOOHBIC JIEKTPOMATHUTHBIS
Kosie0aHus B U1€aJIbHOM KojeOaTeIbHOM KOHTYpeE:

] e 4

q (t) =q_.. SIn (cot +0, )
1

t (t) =q, =wq,__ cos (oot +0, ) =1 ,,.C0s ((ot +Q, )

_2n 1
®opmyna Tomcona: 1" =21/ LC , otkyna @ T _ﬁ.

CBi3b AMIUIMTY Bl 3apsga KOHIACHCATOopa C aMHJIHTyz[OfI CUJIbI TOKa IIpH
CBO6OI[HBIX OJICKTPOMArHuTHBIX KOJICOAHHSAX B nacaJIbHOM KoJiIe0aTeIbHOM

—  max

KOHTYPE: G max —
Yp max o

352

3aKOH COXpaHEHHUs PHEPTUHU B UJCATbHOM KOJIeOAaTEIbHOM KOHTYpE:

cu* LI’ _CcU’ LI’
+ = = =const.
2 2 2 2

3.53

BBIHY)KILCHHBIC QJICKTPOMAarauTHLIC Konebanus. Pe3oHanc

3.54

[lepemennsnrit Tok. IIpousBoncTBO, mepenadya W MOTPEOJICHUE AIEKTPUUYECKOM
SHEPTUU

3.5.5

CBoiicTBa 53JIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTaluss BEKTOpPOB B
1 N r
5JIEKTPOMArHUTHOM BONHE B Bakyyme: £~ B " ¢

3.5.6

[IIkana >JeKTPOMArHUTHBIX BOJIH. [IprMEHEHME 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpsamoninHENHOE pAacIpPOCTpAaHEHUE CBETa B OJHOPOAHOW cpene. TodeuHblid




nctoyHuk. JIyd cBeta

3.62 | 3akommr orpaxkenus ceera. & =B
alp
VT i & & JF & 7 & i 4
3.6.3 [TocTpoenne n3o0pakeHU# B TUIOCKOM 3epKaje
3.6.4 3aKOHBI PETOMJICHHUSI CBETA.
[penomnenue ceera: /4S1N O =1, sinf3 hy
AOCOIOTHBIN MTOKa3aTeb MPETOMIICHHS:
c
n -
abc .
u
_n, _u
OTHOCHTENBHBIN OKA3ATENb IPETOMIICHU: Moy _n_ _U_
1 2
X0/ yden B Ipu3Me.
CooTHomIeHHE YacTOT M COOTHOLIEHWE JUIMH BOJH IIpU  MEpExoje
MOHOXPOMaTHUYECKOTO CBETA Yepe3 ITPaHUIly pa3zesia JBYyX ONTHUECKUX CPe:
Vi =V, mh =k,
3.6.5 |IlonHoe BHYyTpeHHEE OTpa’KEHUE.
[IpenenbHblld  yroa MOJHOTO BHYTPEHHETO Ny <iy ",
OTpaKEHHUS:
. n,
sinq, =— =—%
nom nl
3.6.6 |CoOuparomnye u paccenBaronire TuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsIHUE U
1
ONTHYECKast CHIIa TOHKOM uH3pr: 1 —E
3.6.7 dopMya TOHKOW JTUH3BIL: d T
|
1 1 1
d f F
AN\ 4
VBenuueHue, faBaeMoe JIMH30M: f

zizm v
H d

B ciyuae paccenBaroniei JMH3bI:



_h _|/]

= ="'«
H d

3.6.8

Xox nyda, MPOLIEAIIErO JIMH3Y IOJA IPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOU
ontuyeckol ocu. [locTpoeHne wH300pakKeHUN TOYKHM M OTpe3ka MOpsIMOH B
COOMpAIOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaxX

3.6.9

(DOToannapaT KaK ONTHUYECKUN HpI/I60p. I'ma3 kak onTuyeckas cucTema

3.6.10

Wutepdepennust cBera. KorepeHTHblE HMCTOYHHMKH. YCIOBHS HaOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTUHE OT JIBYX CHH(a3HbBIX
KOT'€pEHTHBIX UICTOYHHUKOB:

MaKCHMYMBI - D=2m 5 ,m=0,+/-1,+/-2,+/-3, ...,

A
MHUHHAMYMBI - D :<2m + 1)5 ,m=0,+/-1,+/-2,+/-3, ..

3.6.11

Hudpakmus csera. Judpakunonnas pemnierka. YcinoBue HaOMIOJCHHS TIIaBHBIX
MaKCUMYMOB TPU HOPMAJIBHOM IaJICHUA MOHOXPOMATHYECKOTO CBETA C JJIMHON

BOJIHBI A Ha peleTky ¢ nepuoaoM d:

dsing, =mhk m=0,+/-1,+-2,+-3, ..

3.6.12

Hucniepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

4.1.1

T'unotesa M. Ilnanka o kBanTax. ®opmymna [Inanka: E =hv

_,, he _
®otoHbl. DHeprus HoToHa: E =hv —7 = pc.

E hv h

WNmnynbe potona: P —— —

c c A

dororpdext. Onpitel A.I'. CtoneroBa. 3akonsl hoToddPdexra

VYpasuenue DitHmreitHa 1151 hoTodPdexra:
Ed)OTOHa = ABbIXOHa + EKI/IH maxs

hc he mu’
E =hy =—— HIXOA :hVK =— — max —
rae OTOHA v )\, 1473 2l p 7\‘ E 2 eU3an

> 2 KHHmMax




4.1.5 [laBneHune ceera. JlaBiaeHue cBeTa Ha MOJHOCTBIO OTPAKAIOIIYIO IIOBEPXHOCTh U
Ha MOJIHOCTBIO MOTJIOMIAIOIIYI0 TOBEPXHOCTh

OU3NKA ATOMA

4.2.1 [Lnanerapnas Mojaenb aromMa

4.2.2  |Ilocrynatsl bopa. U3nyyenue u morionieHre (OTOHOB IMPH MEPEXO/E aToMa C
OJTHOT'O YPOBHS SHEPTUU HA JAPYTOu:

h,, =2C =|E, - E,|
M

mn

mn

423 JInHeyaTele CIEKTPHI.

CriexTp ypOBHEH 3HEpruu aTomMa BOJI0pOJa:

-13,6 5B
E, =———— n=1,2,3, ..
n
®UINKA ATOMHOTO SIJIPA

43.1 Hyxnonnas monens siapa ['elizenoepra - MiBanenko. 3apsn siapa. MaccoBoe 4UCio
sapa. M3oTonsl

43.2 PannoakTUBHOCTE.
A A4 4
Ansda-pacnag: 7 X ® 75, Y +,He,
bera-pacna.
i B- AX®L Y+ e+
Dnextporneii P-Pacnan ; 741 €+ Ve,
A A 0
[T03UTPOHHBII B-pacman . S X®, Y+ 1(%" V,.

l'amma-u3nydenue

433 !
3aKOH paJIMOaKTUBHOIO pacnana: N (t) =N 0 X T.

~ |~

2

[TIycth m - Macca paMOaKTUBHOTO BellecTBa. Toraa (t) =m,

4.3.4 | Snepuble peakuuu. JlereHue U CUHTE3 sACP




4. TEMATHYECKOE INTAHUPOBAHUME

10 KJIIACC
Ne | HammeHnoBanue KonnuecTBo yacos DIIeKTPOHHBIE Peanuzarus padoueit
n/n | pasgenoB uTeM | Beero | Kontp | JlaGopa (tmudpoBsIe) MporpamMMBbI

IPOrpaMMbI OJlb | TOpHbIE oOpa3oBaTebHbIE BOCITUTaHUS

HbIE | pabOTHI pecypchl
pabot
bl
Paznen 1. Hayunblit MeTO1 TO3HAHUS TIPUPOIBI.
Hayuns1it metog bubnuoreka HOK

1.1 | no3Hanus 6 1 https://m.edsoo.ru/f16b68d7 | TToGyxaeHME
PUPOIBI o0yyaromuxcs

Hroro no paszneny 6 1 0 co0roaTh Ha ypoKe

OOIIETTPUHATHIE HOPMBI

Pazpen 2. Mexannka TTOBEOCHUS, IIpaBuiIa

2.1 | Kunematuka 10 1 1 Bubnmoreka [IOK | 00mieHns co cTapummu

https://m.edsoo.ru/f16b68d7 | (Y4HTEIAMI) u

2.2 | uHamuka 10 1,5 bubnuoreka I[OK | CBCPCTHHKAMH

https://m.edsoo.ru/f16b68d7 | (0Oydarommmucs),

2.3 | Cratuka 5 1 bubnuoteka [HOK | HPHUHIHAIIBI y4eOHoM
TBEPAOIO TENa https://m.edsoo.ru/f16b68d7 | AUCIUILIMHBI u
3aKOHEBI Bubmuorexa [{OK | CaMOOpraHH3aIKH.

2.4 | coxpaHeHUs B 10 1 1 https:/m.edsoo.ru/f16b68d7 | IIpuBieyeHne
MEXaHUuKe BHUMAHUSA

Uroro no pazaeny 35 3 3,5 00y4aromuXcst K

[IEHHOCTHOMY aCHEKTY

Paznen 3. MonekynsipHast (pu3uKa U TEPMOIMHAMHUKA. M3yYaeMBIX Ha YpOKE

SIBJICHUU.
OcHOBBI bubnunoreka HOK 0
3.1 | MonexkysIpHO- 15 1 https://m.edsoo0.ru/f16b68d7 Prafif30BRIBaTS
. edcTBo
KHHETUICCKOM
MOTHBHUPOBAHHBIX u
TeopPr SPYAUPOBAHHBIX
TepMoauHamuk bubnuoteka HOK oI()Syan) ixes HAd HX
32 |a. TennoBeie 20 1 1 https://m.edsoo.ru/f16b68d7 yHarot A
HEYCIEeBAIOIINMHU
MAIIHHBI.
OJTHOKJTACCHUKAMH,
ArperarHblie bubnunoreka HOK N —
COCTOSIHUS 14 1 1 https://m.edsoo.ru/f16b68d7 Aaom .
COLIMAJIbHO  3HAYMMBIN
3.3 | BemecTna.
OIBIT COTPYJIHUYECTBA
®da3oBble .
Y B3aMMHOH TTOMOIIIH.
MEPEXO/IBI.
Peanuzanus
Hroro no paszueny 49 3 2
BOCITUTATENbHBIX
BO3MOXHOCTEH B

Paznen 4. DnexkrpoauHaMuKa.



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

4.1 | DnexTpuyeckoe 24 1 Bubnuoreka HOK | paznuunbix BHUAX
noje https://m.edsoo.ru/f16b68d7 | mesreapHOCTH
ITocTostHHBIN bubnuoreka LIOK | oOyuaromuxcst Ha

4.2 | 2JIeKTpUYECKHUI 24 1 1 https://m.edsoo.ru/f16b68d7 | ocHOBE BOCIIPUATHUA
TOK AJIEMEHTOB
Toku B Bubanoreka [IOK | IeHCTBUTENBHOCTH:

4.3 | pa3snMYHBIX 6 https://m.edsoo.ru/f16b68d7 | HabmrONEHUSA 3a
cpenax JI€MOHCTpalUIMU
Hroro no pasaeny 54 2 1 YUHTES, IPOCMOTP

y4eOHBIX (GuIBMOB,

Paznen 5. ®usnyeckuii IpakTUKYM. aHamu3  TPOGIEMHBIX

5.1 | ®usnveckuit 16 16 bubnuoreka HOK CHTYaLi.

IIPaKTUKYM https://m.edsoo.ru/f16b68d7

Hroro no pazaeny 16 0 16

Paznen 6. O6o01maroiee MOBTOPEHNUE.

KonTponbHas

6.1 | pabora B opme 1 1
Tecra 3a Kypc 10
KJjlacca
O0001menne bubanorexa HOK

6.2 | maTepuana 1O 9 https://m.edsoo.ru/f16b68d7
Kypcy  (Qu3uKu
10 knacca

Hroro no paszneny 10 1 0

OOmee  kommyectBo | 170 10 22,5

4acoB 110 IPOrpaMme

11 KJIACC
Ne | HammenoBanue KommuecTBo yacos ONEeKTPOHHBIE Peanusanus
n/n | paznenoB uteM | Beero | Kontp | JIaGopa (tdpoBkIc) paboueii
IIPOrpaMMbI OJIbH | TOpHbIE oOpa3oBaTebHbIC MIPOTPaMMBI
pie | paboThI pecypcesl BOCIIUTAHUS
pabo
THI

Paznen 1. DnexTpoauHamuka. [ToOy>xnenue

1.1 | MarautHoe 14 1 0,5 bubnuoteka [HOK 0byHaromuxes
rnojue https://m.edso00.ru/39859ef1 cobmonarh Ha

1.2 | DnekTpoMarHuT 13 1 bubnuoteka HOK Ypoke
Hast MHIAYKIHS https://m.edso0.ru/39859¢f1 OO0IIeNpUHATHIE

Uroro no pazaeny 27 2 0,5 HOPMBI - TOBCAICHHA,



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pasznen 2. Konebanus v BOJIHEL.

2.1 | Mexaan4eckue 10 1 bubnmmoreka LHOK
KoJieOaHus https://m.eds00.ru/39859¢f1

2.2 | DIeKTpOMarHuT 15 bubnuoteka [HOK
HbIE KOJICOaHHUS https://m.edso00.ru/39859%¢f1

2.3 | MexaHu4eckue 10 bubnuoteka HOK
U DJIEKTpOMar 1 https://m.edsoo.ru/39859¢f1
HUTHBIC BOJTHBI

2.4 | OnTuka 25 1 1,5 bubnmoreka LHOK

https://m.edso0.ru/39859ef1
Hroro no pazaeny 60 2 2,5

Paznen 3. OcHoBBI crieninanbHOM Teopun oTHOcuTenbHOCTH (CTO).

3.1 | OcuoBel CTO 5 bubnuoreka HOK
https://m.edsoo0.ru/39859¢f1
Uroro no pazaeny 5 0 0

Paznen 4. KBanroBas ¢pusnka

4.1 | KopnyckynsipHo bubnunoreka HOK
- BOJIHOBOH Zya 15 | https://m.edsoo.ru/39859¢f1
JU3M

4.2 | ®usnka atoma 6 bubnmmoreka HOK

https://m.eds00.ru/39859¢f1

4.3 | ®usuka bubnmoreka HOK
aTOMHOIO sapa 5 https://m.edsoo.ru/39859¢f1
Y DJIEMEHTap
HBIX YaCTHIL

Hroro no pazneny 26 1 0

Pazzen 5. DneMeHTHI ac

TPOHOMHUH U aCTPO(PU3UKH.

5.1 | DnemeHTHI bubnmnoreka HOK
aCTpOHOMUU H 11 https://m.edsoo.ru/39859ef1
acTpOpU3UKH.

Uroro no pazaeny 11 0 0

Paznen 6. usnyeckuii MpakTUKYM.

6.1 | ®uznueckuit 16 16 bubnunoreka HOK
IIPaKTUKYM https://m.edsoo.ru/39859¢f1

Hroro no pazaeny 16 0 0

Pasznen 7. O0oO0marore

€ TIOBTOPCHHE.

7.1

CucreMaTusanu
s ¥ o0oOmeHue
MPEeIMETHOTO
CONlepKaHus U
OIbITa
JIEATEIHLHOCTH,
pHOOpEeTEHHOT
0 TP U3yYCHUH
Kypca  (usuku

25 1

bubnuoreka LHOK
https://m.edso0o0.ru/39859ef1

npaBwia  OOIICHUS

co CTapIIUMHU
(yuutensamn) "
cBepcTHUKA(00y9ato
ITUMUCH ),
MPUHLIUIBL Y4eOHOM
JUCITUTTAHBI u
CaMOOpPraHU3alINH.
IIpuBneuenue
BHUMaHUS
oOyyJaronmxcs K
IIEHHOCTHOMY
aCHEeKTy H3y4aeMbIX
Ha YPOKE SABJICHUM.
OpraHuzoBbIBaTh
medcTBO
MOTHBHPOBAHHBIX U
SPYAUPOBAHHBIX
oOyyaromuxcsi Haj
WX HEYCIICBAIOIIHMHU
OJTHOKJIACCHUKAMH,
JTAIOIIETo
HIKOJIEHUKAM
COLIMATILHO
3HAYUMBIA OTIBIT
COTPYIHUYECTBA W
B3aMMHOM TTOMOIIIH.
Peanuzanus
BOCTIMTATEIHHBIX
BO3MOKHOCTEH B
Ppa3IUYHBIX
JEeSITEIbHOCTH
00y4armuxcs

BUIAX

Ha
OCHOBE BOCHPHUSITHUS
AJIEMEHTOB
JENCTBUTEIBHOCTH:
HaOJI0ICHUS 3a
JIEMOHCTPAIHSIMH
YUUTENsI, TPOCMOTP
y4eOHBIX (PHUIBMOB,
aHanmu3
POOIEMHBIX

CUTYyaLH.



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

10 — 11 xmaccos

Hroro no pazaeny 25 1 0

OO0mee  KOJIMYECTBO 170 6 19

4acoB 10 TPOrpaMMme

CucreMa OlIeHKH JOCTHKEHUS MJIAHUPYEMbIX Pe3yJIbTaTOB.
Oyenka omeemog 00y4arOWUXCA, NPU NPOBEOEHUU YCIMHO20 ONPOCA.
Ouenka "5" cTaBUTCS B CIEIYIONIEM ClIydae:

. OTBET OOYyYaroIIerocsi IOJHBIA, CaMOCTOSTEIbHBIN, IPaBUIbHBIN,
W3J10KEH JUTEpaTypPHBIM SI3BIKOM B ornpeieIeHHON JIOTHYSCKOM
MOCJIEIOBATEIbHOCTH, PAcCKa3 COMPOBOKIACTCS HOBBIMU MMPUMEPAMH;

o oOyyaromuiicss 0OHapY>KMBaeT BEPHOE TMOHUMaHUE (PU3UIECKON
CYIIHOCTH PacCMaTPUBAEMBIX SBJICHUN M 3aKOHOMEPHOCTEU, 3aKOHOB M TEOPUHU,
JaeT TOUHOE ONpPEJCICHUE U UCTOJIKOBAaHWE OCHOBHBIX IMOHATHM, 3aKOHOB, TEOPUHA,
NpaBWIbHOE oOmpeneieHne (U3NYEeCKUX BEJIMYMH, WX E€IWHUI] U CHOCOOOB
U3MEPEHUS;

o 0o0yyJaromuiicss yMeeT NMPUMEHHUTh 3HAHUS B HOBOW CHUTYyallMH TMpHU
BBITIOJTHEHUM TPAKTUUYECKUX 3aJlaHUi, 3HAET OCHOBHBIC TMOHATHS U YMEET
ONEPHUPOBATH UMU MPU PEIICHUU 33/1a4, IPABUIILHO BBIMOJHSIET YEPTEKH, CXEMBI U
rpaduKu, COMYTCTBYIOIINE OTBETY; MOXKET YCTAHOBUTH CBS3b MEXK]Iy U3YyUaeMbIM U
paHee W3YYCHHBIM MaTEpHAIOM MO Kypcy (HU3MKH, a TakkKe C MaTephuajioM,
YCBOCHHBIM MPU U3YUYECHUH APYTUX MPEIMETOB;

o BJIAJICET 3HAHUSIMU U yMEHUsIMU B 00beme 95% - 100% ot TpeboBaHuit
MIPOTPaAMMBI.

Ouenka "4" cTaBUTCS B CIEIYIONIEM ClIydae:

o OTBET YJOBJICTBOPSIET OCHOBHBIM TPEOOBAHHSM K OTBETY Ha OIICHKY
"5", HO COJEpPKUT HETOYHOCTH B H3JIOKEHUMU (PAKTOB, ONpPEACIICHUH, MOHITHH,
OOBSICHEHUH B3aMMOCBS3€H, BBIBOJIAX M peIICHUHM 3adady. HeToyHOCTH JieTKo
UCIIPABIIIOTCA MPU OTBETE HA JOMOIHUTEIbHBIE BOIIPOCHI;

hd 06yqa}01111/1y”1051 HC HCIIOJIB3YCT COOCTBEHHBIN IIJ1aH OTBCTa,



3aTpyAHSIETCS B MPUBEJICHUU HOBBIX MPUMEPOB, U NMPUMEHEHUU 3HAHUW B HOBOWU
CUTyallMM, cJabd0 HCIHOJIb3yeT CBSI3W C paHEee H3YYEHHBIM MaTepuajoM U C
MaTepPHAIOM, YCBOCHHBIM MTPU U3YYCHHUH JIPYTUX MPEIMETOB;

o o0beM 3HaHMM M ymeHud oOydaromierocs coctaBisitor 80-95% ot
TpeOOBaHMI MPOTrPaMMBI.

Ouenka "3" cTaBUTCS B CIEIYIONIEM CIIyYae:

. OoJiplllasi 4acTh OTBETA YJIOBJIETBOPSAET TpeOOBaHUSM K OTBETY Ha
omeHky "4", HO B O0TBeTe OOHAPYKHMBAIOTCA OTIEIBHBICE TIPOOENBI, HE
MPEMNATCTBYIONINE AabHEUIIIEMY YCBOCHHUIO MPOTPAMMHOI0 MaTepuaa;

. oOyyaronuiicss oOOHapy>KMBAaeT MOHUMAHUE YUYeOHOr0 Marepuana npu
HEJOCTAaTOYHOW TIOJHOTE YCBOCHHS TMOHSATUNA WM HEMOCIEJ0BaTEIbHOCTH
U3JIOKEHHSI MaTepuasia, YMEeT MPUMEHSATh MOJYYEHHbIE 3HAHMS TPHU PELICHUU
MPOCTHIX 3a7a4 C HCIOJIh30BAHUEM TOTOBBIX (OPMYJ, HO 3aTPYIHSACTCS TpHU
pEIIeHNH Ka4eCTBEHHBIX 3a/1a4 U 3aj71a4, TPEOYImuX nmpeoodpa3zoBanus Gopmyi;

. y4anuics BiaaJeeT 3HaHUSIMU U YMEHUsIMU B 00beMe He MeHee 80 %
coJiepKaHusl, COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBaHUSIM.

Ouenka "2" cTaBUTCS B CIEIYIONIEM Cllydae:

b OTBCT HeraBHHBHBIﬁ, IMTOKAa3bIBACT HC3HAHUC OCHOBHBLIX HOH}ITI/Iﬁ,
HCIIOHMMAHHNC N3YYCHHBIX BaKOHOMepHOCTCﬁ )41 BBaHMOCBHSGﬁ, HCYMCHHUC pa60TaTL
C y‘IG6HI/IKOM, pemaTb KOJIMYCCTBCHHBIC 1 KAYCCTBCHHLIC 3a/1a4H;

b 06yqa}oumﬁca HC OBJaAC]I OCHOBHBIMH 3HAHWAMHW W YMCHHAMH B

COOTBETCTBHUH C TPEOOBAHUSIMU MTPOTPAMMBI;

. o0yJaromuics He BIIaJIeeT 3SHAHUSAMH B 00beMe TpeOOBaHUI Ha OLICHKY
'!3"

Oyenka omeemo8 Yuyawuxcsi nNpu NPoOBeOeHUU CAMOCIOAMENbHbIX U
KOHMPOJIbHBIX pabom.

Ouenka "5" cTaBuUTCS B CIEIYIOMIEM CITyYae:

pa60Ta BBITTOJIHCEHA ITIOJJHOCTBIO, 4 UMCHHO



o clenaH TepeBojl eAuHUIl BceX (usmueckux BennuuH B «CH», Bce
HEOOXOMMbIC JaHHBIC 3aHECEHbI B YCJIOBHE, MPABUJILHO BBIMOJHEHBI YEPTEKU,
CXeMBbI, TpauiKu, PUCYHKH, COMTyTCTBYIOIINE PEIICHUIO 3a/1a4, CACIaHa MPOBEPKa
10 HAaMMEHOBAHUAM, MPABUJIBHO MPOBEIAEHBI MAaTEMAaTUUYECKHE pPACUEThl U JaH
IIOJIHBIN OTBET;

o Ha KayeCTBEHHBbIE M TEOPETUYECKHE BOIPOCHI JaH TOJIHBIH,
WCUYEPIBIBAIOIINI OTBET JUTEPATYPHBIM SI3BIKOM B OIpPEJEICHHON JIOTMYECKON
MOCJICIOBATEIFHOCTH, 00YUAIONTUNACS MPUBOAUT HOBBIC MMPUMEPHI, YCTAHABINBACT
CBSI3b MEXy M3y4aeMbIM M paHee M3YyUYCHHBIM MaTepuajoM I0 Kypcy pusmku, a
TaKXK€ C MaTepuajoM, YCBOCHHBIM IPU H3YUCHHH JPYTHX MPEIMETOB, yMEeT
MPUMEHUTH 3HAHUS B HOBOU CUTYallUH;

o oOyuaromuiics O0OHapy’>KUBaeT BepHOE TOHUMAaHHE (HU3UIECKON
CYIIHOCTH PACCMATPHBAEMBIX SIBIICHUM U 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHIA,
JlaeT TOYHOE OMPEJEICHUE U UCTOJIKOBAaHWE OCHOBHBIX IMOHATHM, 3aKOHOB, TEOPUH,
a Tak)Ke MpaBUJIbHOE OMpeiesieHre PU3NUEeCKUX BEIUYUH, UX €IUHUIl U CIIOCOOOB
HU3MEpPEHMUSL.

Ouenka "4" cTaBUTCS B CIEIYIONIEM Cllydae:

o paboTa BBINIOJIHEHA TTOJIHOCTHIO UM HEe MeHee YeM Ha 80 % oT oObema
3a/1aHus, HO B HeH UMEIOTCSI HEJ0UETHl U HECYIIECTBEHHBIC OINOKH;

o OTBET Ha KAUYE€CTBEHHBIC M TEOPETHUYECKHUE BOIMPOCHI YOBIETBOPSET
BBIIIENIEPEYUCICHHBIM TPeOOBaHUSIM, HO COJIEPKUT HETOYHOCTH B H3JI0KEHUU
(bakTOB, OMpEeICICHUH, MOHATUH, 0OBSICHEHUH B3aMMOCBS3€H, BBIBOJIaX U PEIICHUN
3ajJ1a4;

o 0Oy4JaroIuiicss WCIBITBIBACT TPYAHOCTH B TPHUMEHEHUU 3HAHWN B
HOBOW CHUTyalliH, HE B JOCTATOYHON MEpEe MCHOJIb3YET CBS3U C paHEe W3yYEHHBIM
MaTepuagoM U C MaTepualioM, yCBOCHHBIM MPU U3YUYEHUHU JIPYTHUX MPEIMETOB.

Ouenka "3" cTaBUTCS B CIEIYIONIEM Cllydae:

o paboTa BBINOJHEHA B OCHOBHOM BEpPHO (0OBEM BBHINIOJIHEHHON 4YacTH
cocTaBisieT He MeHee 2/3 oT olmiero o0bema), HO JIOMYIIECHBI CYIIECTBEHHbBIC

HETOYHOCTH;



o oOyyaroruiicss 00HapyXKMBaeT MOHUMaHKWE Y4eOHOro MaTepuaina Mmpu
HEJIOCTATOYHOW MOJIHOTE YCBOCHMUS ITOHATUN U 3aKOHOMEPHOCTEM;

o yMEeT MPUMEHSTH MOJTYUYCHHbIE 3HAHUA MPU PEIICHUH MPOCTHIX 3a7a4
C HCMOJb30BAHMEM TOTOBBIX (HOPMYJ, HO 3aTpyAHSETCSs TMpPU PELICHUHU
Ka4yeCTBEHHBIX 3a/lad M CJOXKHBIX KOJIIMYECTBEHHBIX 3a/ay, TPeOyIOImx
npeoOpazoBanus Gopmyi.

Ouenka "2" cTaBUTCS B CIEIYIONIEM Cllydae:

o paboTa B OCHOBHOM HE BBITIOJIHEHA (00BHEM BBITOJTHEHHOM YaCTH MEHEe
2/3 ot ob1iero ooObeMa 3a1aHusA);

o OoOyyYarolMiicsi  MOKa3blBA€T  HE3HAHWE  OCHOBHBIX  IOHSTHUH,
HEMOHMMAaHUE M3YyUYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBSI3EH, HE yMEET pelaTh
KOJIMYECTBEHHBIC U KaYE€CTBEHHBIE 3aJ1auHu.

Oyenka omeemos yuaujuxcs npu nposedeHuu 1a00pamopHulx pabom
Onenka "5" cTaBuTCS B CIEIYIONIEM CIIydae:

o nabopatopHas paboTa BHITIOJHEHA B TIOJIHOM 00bEeMe ¢ COOJTIOIEHUEM
HEOOXOIMMOMN MOCIEA0BATEIBHOCTH MPOBEACHUS ONIBITOB U U3MEPEHUU;

o OOy4Yaromuiicss CaMOCTOSITEIbHO W PAalMOHAIBHO CMOHTHPOBAJI
HEeoOXonuMoe O00OpYyJIOBaHUE, BCE OMBITHI MPOBEI B YCIOBUAX U PEKUMAX,
o0ecneunBaroIUX MOJyUYEeHUE MPABUIBHBIX PE3YJbTaTOB U BBIBOJIOB; COOIIOAI
TpeOoBaHUs 0€30MaCHOCTH TPY/Ia;

. B OTYETE MPABUJIBHO M aKKypaTHO BBIMIOJHUJ BCE 3aIUCH, TaOIHIIBI,
PUCYHKH, YEpPTEXH, TpaduKu, BBIYMCICHUS; TNPABWIBHO BBITIOJHUI aHAIU3
IIOIPEITHOCTEH.

Ouenka "4" cTaBUTCS B CIEIYIONIEM CIIyYae:

o BBITIOJTHEHUE J1a00paTOpHOMl palbOThl  YJOBJIETBOPSET OCHOBHBIM
TpeOOBAaHUSIM K OTBETY Ha OLICHKY "5", HO 00yJaromuiCs JOMYCTHII HEIOUCSThI HITH
HerpyObIie omuOKH, HE TTOBIUSBIINE HA PE3YJIHTAThl BHITIOJIHEHUS PAaOOTHI.

Ouenka "3" cTaBUTCS B CIEIYIOINIEM CIIyYae:



o pe3ysIbTaT BBIMOJIHEHHON 4YacTu JlabopaTOpHOW pabOThl TakoB, YTO
MO3BOJISIET TOJYYUTh NPABWIbHBIA BBIBOJ, HO B XOJI€ IPOBEACHUS OMNbITA U
U3MEPEHUI ObUTN AOIMYLIEHBI OIIHOKH.

Ouenka "2" cTaBUTCS B CIEIYIONIEM Cllydae:

o pe3yibTaThl BBITIOJIHEHUSI JTA0OpAaTOpPHOW pPAaOOTBI HE TMO3BOJSIOT
cAelaTb  NPaBWIbHBIA  BBIBOJ, HM3MEPEHUs, BBIUYUCICHUS, HAOIIOJIEHUS
MPOU3BOAUIINCH HEMTPABUIIBHO.

Ilpumeuanus.

Bo Bcex cimyuasx OLEHKa CHIKAeTCsl, eciau oOyvaroIiuiicss He coOroaal
TpeOOBaHMI TEXHUKH O€30MIaCHOCTH MpHU MPOBEIECHUU OHKCIEepUMeHTa. B Tex
Cilyyasix, KOrja YydYalluilcsi MoKa3ajdl OpPUTHMHAJIbHBIA MOAXOJ K BBIIOJIHEHUIO
paboThl, HO B OTYETE COAEPIKATCA HEJJOCTATKU, OLICHKA 32 BBIMOJIHEHHUE PaboThl, IO
YCMOTPEHHUIO YUMTENS,, MOKET OBbITh IOBBIINIEHA IO CPAaBHEHUIO C YKa3aHHBIMU

HOPMaMH.
Tecmosviu KoHmMpOIbL

I{enbr0 TECTOBBIX 3aJaHUM SBJISETCS BO3MOYKHOCTH BBISBIICHUS 3HAHUU,
YMEHUH,  HABBIKOB  KaXJIOr0  MCIBITYEMOrO, IIO3TOMY B  KadecTBE
VHTEPIPETALUOHHON  CHCTEMBI  OTCYETA  MCIIOJB3YETCA  KOHKpPETHAas A
ONpeJIeTICHHOW BO3PACTHOM TpyMIMbl ydaluxcsi 00JacTb COAEPKaHUS JTAHHOTO

y4eOHOro MpeaMeTa.

TecTsl coepxkaT CiaeAyIOITUE TUTIBI 3aJIaHHI:

J C KPaTKUM OTBETOM B BHJIE OJTHOU UDPHI;
J C KpaTKUM OTBETOM B BHJIE YHCIIA;
o C KpaTKuM OTBETOM B BuAe HaOopa 1udp (HA COOTBETCTBUE U

MHOECTBEHHBIN BBIOOD);
| OTKPBITBIC 3alaHus (3aaHusl, B KOTOPHIX HCIBITYEMBIH CaM

dbopmyIupyeT OTBET).



[Ipu TtectupoBanuu Bce BepHbIe OTBeTHI OepyTcs 3a 100%, Torma oTMeTka

BBICTABJIETCS B COOTBETCTBUHU C TAOIULIEN:

[IponeHT BBINOIHEHUS 3a/laHus OTmeTka
95 % u 6onee OTJIMYHO
75 % - 94 % XOpO1LIO
50%-74% YIOBJIETBOPUTEIBHO
Mmenee 50 % HEYJIOBJIETBOPUTEIBHO

[Tepedenn ommbOK
I'pybsie owmubdru:

. HE3HAHUE ONPEICICHUH OCHOBHBIX IOHATHM, 3aKOHOB, IPaBUII,
OCHOBHBIX MOJIOKEHUI TeOpuH, (HOpMyJ, OOIIENPUHATHIX CUMBOJIOB 0003HAYEHUS
($u3NYECKUX BETUYUH, EAUHUIL UX U3MEPEHUS;

o HEYMEHHE BBIJIETUThH B OTBETE IJIaBHOE;

o HEYMEHHE TMPUMEHSITh 3HAHUS JUIsl PElIeHUs 3anad U OOBSCHEHUS
(u3nyecKux SBICHUN; HEMPaBUIbHO C(HOPMYIMPOBAHHBIE BOIPOCHI 3aJaud WJIU
HEBEpHbIE OOBACHEHMS XO/la €€ pelIeHHs; He3HAHWE NPHUEMOB PEIICHMs 3ajaad,
aHAJIOTUYHBIX paHee PEelIEHHBIM B KJ1acce, OIMIMOKH, ITOKAa3bIBAIOIINE HETIPAaBUILHOE
IIOHMMaHUE YCJIOBUSI 3a/1a4 WM HEMPABUIbHOE NCTOJKOBAHUE PELICHMS,;

. HEYMEHHE YUTaTh U CTPOUTD Ipa)MKN U MPUHIUIIHATIBHBIC CXEMBI;

o HEYMEHHUE TMOATOTOBUTh K paboTe YCTAaHOBKY WJIM JabOpaTOpHOE
o0opyI0BaHUE, TPOBECTH OIBIT, HEOOXOJUMBIE pPACUEThl, WUJU HCIOJIb30BAThH
MOJTyYEHHBIE JJAHHBIE JJIS1 BHIBOJIOB;

. HEOpEKHOE OTHOIIEHHWE K JIabopaTOpHOMY OOOpYIOBAaHUIO U
U3MEPUTETBHBIM NpUOOpaM;

o HEYMEHHUE ONpEAETUTh MOKa3aHHe U3MEPUTENBHOTI0 Ipubopa;

o HapylieHue TpeOOBaHM MpaBmiI 0€30MaCHOTO TPYyAa MPHU BHITTOJTHEHUN



DKCIIEPUMEHTA.

Hezpyowbie owmubdru:

o HETOYHOCTH (OPMYJIUPOBOK, OMNpEAeNieHuH, TOHSITHI, 3aKOHOB,
TE€OpHUid, BBI3BAHHBIE HEIMOJIHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIPEAEIISIEMOrO
MOHSATHS, OIIMOKY, BEI3BAaHHBIC HECOOIIOJICHUEM YCIOBHUI MTPOBEACHUH OTIBITA WU
M3MEPEHNM;

o OIMOKM B YCJIOBHBIX O0O3HAYEHUSIX HA MPUHIMIHUAIBHBIX CXeMax,
HETOYHOCTH YepTexeil, rpaduKoB, CXEM;

o NpONYyCK WM HETOYHOE HANMCAHUE HAMMEHOBAHUW  €IUHUIIL

(M3UYCCKUX BEIIMYHH,

. HEPaIMOHAJILHBIN BBIOOP X012 PEIICHUSI.
Heoouemui:
. HEpaIMOHAJILHBIC 3allUCH TPU  BBIYMCIICHHUSX, HEpaIllMOHAIbLHBIC

IIPUEMbI BBIYUCIICHHUH, TPEOOPA30BAHMI U PEIICHUH 33714,
o apru(pMETUYECKHUE OITUOKU B BBIYMCICHUAX, €CIH ATH OIMHUOKH TPyOO

HC MCKaXXaroT pCaJIbHOCTDb IIOJIYUCHHOI'O PE3yJibTaTa,

o OTJIETIbHBIC TIOTPEITHOCTH B (hOPMYITUPOBKE BOTIPOCA WIIH OTBETA;
o HEOpEKHOE BBHITIOJHEHUE 3aMUCEH, YepTexkel, cxeM, rpadMKoB;
o opdorpaduueckre U MyHKTyaI[MOHHBIE OIIUOKH.

CUCTEMA OINEHKH JOCTU/KEHHUA OBYYAIOHIUMUCA
INJIAHUPYEMBIX PE3YJIBbTATOB OCBOEHUA



OBPA3OBATEJIBHBIX ITPOI'PAMM HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUS
YUYEBHbBIN NPEIMET «®HU3UKA» (10-11 kiaacchl, 6a30Bblii YPOBEHb)

YcrHas peyb
Y CTHBIH OTBET.
I[Ipn onEeHWBAaHUU YCTHBIX OTBETOB YYHUTENb PYKOBOJCTBYETCA CIEIYIOIIMMU
OCHOBHBIMHU KPUTEPUSIMU B IIPEJICNIax MPOrpaMMbl JAHHOTO KJlacca:

1) 3HaHue u moHHMaHue GyHIaMEHTAIbHBIX (PU3UUECKUX 3aKOHOB, TEOPUN U
IPaHUL] UX TPUMEHUMOCTH;

2) yMeHue OOBIACHATh (GU3HUECKUE SIBJICHUS, aHAIU3UPOBATH MPOILIECCHI U
yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHbBIE CBSI3U;

3) BnaseHuEe HAyYHOW TEPMHMHOJIOTMEN, TPAMOTHON MOHOJIOTUYECKOM peybto,
YMEHUE BECTU JUAJIOT U ApIYMEHTHPOBATh CBOO TOUKY 3PEHMUS;

4) NOTUYHOCTB, I0KA3aTEIBHOCTh U 00OOIIEHHOCTh U3JI0KEHHS MaTepHala.

OT1merka «5» OTBeT MOJHBIN, TOTUIHBINA, JOKA3ATEIbHBINA. YUYEHUK OOHAPYKUBAET
r1y0oKoe MOHUMaHue (PU3NYECKON CYIIHOCTH SBJIEHUHN U 3aKOHOB,
CBOOOJHO ONEPUPYET MOHATUSIMHU, YMEET 0000111aTh, AeIaTh
CaMOCTOSITENIbHbIE BBIBObI, MIIFOCTPUPYET OTBET IPUMEPAMU U3
TEXHUKHU U OKPYKAIOWIEH KU3HU. Peub rpaMOTHA, TEPMUHOJIOTUS
HCIIONB3YeTCsl TOUHO. BO3MOXKHBI 1—2 HEeCyIIECTBEHHbBIE OTOBOPKH,
KOTOPBIE YUEHHK CaM UCIIPABIISECT.

Ormertka «4» OTBeT y1OBIETBOPSIET OCHOBHBIM TPEOOBaHUAM K OLIEHKE «5», HO
conepkut 1—2 HerpyObie OIMTMOKH UM HETOYHOCTH B OMIPEICICHHUSIX U
(hopMyTHPOBKAX, KOTOPBIC HE UCKAKAIOT PUINICCKYIO CYTh.
N3noxxeHre HEAOCTATOYHO MOJHO UIIH TpedyeT 1—2 yTOUHSIOmMX
BOIPOCOB. YUYEHHK IEMOHCTPUPYET XOpOIllee 3HaHWE MaTepuaia, HO
HEIOCTATOYHO CBOOOIHO BiIaJieeT 000OILIEHUSIMU.

OT1merka «3» YueHuk oOHapy)KMBAET 3HAHUE U TOHMMAaHUE OCHOBHBIX TOJIOKCHHI
TEMBI, HO U3JIaraeT MaTepuaj HEeMoIHO, I0MyCKaeT OIUOKY B
(hopMyIHpOBKaX 3aKOHOB, 3aTPYIHIETCS CAMOCTOATEIHHO
yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSA3H. TpeOyroTcs
HaBO/ISLIME BONPOCHI yuuTens. Peub He10CTaTOUHO TpaMOTHa,
CJIOBApHBIN 3aI1ac OrPaHUYEH.

Ormerka «2» VY4yeHnuk oOHapy>KUBaeT HE3HAHHE 3HAUUTEIBHOM YacTu MaTepuana,
MCKaXKaeT CMBICT (PU3UUECKUX MMOHIATUH, 3aKOHOB U TEOPHIA, HE MOXKET
OTBETHUTH HA HABOJAIINE BONPOCHL. M3noxeHne cOnB4YmBOE,
TEPMUHOJIOTHSI HE YCBOCHA, OTCYTCTBYET MOHUMaHUe (pr3mdecKont




KapTUHBI MUpaA.

OtmeTka («5», «4», «3») MOXKET CTaBUTHCS HE TOJIBKO 33 €MHOBPEMEHHBIN OTBET,
HO ¥ 32 CYMMY OTBETOB B T€UCHHUE ypOKa (MOypOUHBIN 0ai), a TAKKEe 32 aKTUBHOE
ydacTue B 00CYXJI€HUU, TPaMOTHBIE JOTIOJHEHUS, YMEHHE aHAIU3UPOBATh OTBETHI
OIHOKJIACCHUKOB.

Penienue 3agau.
Pemenne 3amay — BaXKHEMIIUM KOMIIOHEHT IPOBEPKM YMEHUM MPUMEHSTH
TEOPETUYECKUE 3HAHUS HA ITPAKTHUKE.
[Ipu onleHMBaHUM YCTHOTO WJIM TMCbMEHHOTO PELICHUS 3a7a4 YUUThIBAKOTCS:

1) 3HaHue (pU3MUECKUX 3aKOHOB, (POPMYJ U TPaHUL] UX IPUMEHUMOCTH;

2) yMeHHue BbIOpaTh pallMOHAIbHBIA METO/ pELIeHUSs, TOCTPOUTHh (PUZUUYECKYIO
MO/IEb;

3) mpaBWIBHOCTh MaTEMaTUUYECKUX IPE0Opa30BaHUM, BBIYUCICHUH), paOOTHI €
€MHULIAMU U3MEPEHUSI U OLICHKHU MPaBIONOA00US pe3yibTarTa;

4) xadecTBO OOBSCHEHUS U MHTEPIIPETALNH MOJYyYEHHOTO PE3YIbTaTa.

OT1meTka «5» 3amaua pelieHa MoJaHOCThIO, BRIOpAaH ONTHUMAIBHBIN CITOCO0 PEIICHHS.
[IpuBeaeHb HEOOXOAUMBIE YEPTEKHU, CXEMBI, 3aIMUCAHbI OCHOBHbBIE
ypaBHEHUs, JIoruka obocHoBaHa. [lomydyeH BepHBIi YHCIOBOM OTBET C
yKa3aHUEM €UHULI, IPOBEJICHA OIIEHKA PEalbHOCTH pe3yibTaTa. Y UeHUK
CBOGOI{HO MOSCHACT XOJ pCIICHUS, OTBCHACT Ha JOIIOJHUTCIIbHBIC
BOIIPOCHL.

Otmertka «4» XoJI pelIeHust BEpHBIN, HO IOMyIIeHbl |2 He3HauYnTeNIbHbIe OIINOKH (B
BBIUMCIICHUSX, TPEOOPA30BAHMSIX, IPH MIEPEBO/IC SAUHUIL) WIIK HEIOUETHI
B o(hopMIIeHNH, HE UCKA3UBIINE PU3UIECKYIO CYyTh. OTBET MOKET OBITH
MIOJIy4€H C HETOYHOCTBIO, HO JIOTHMKA U METOJ BEPHBI.

Otmertka «3» Pemenue BoinosnHeHo He noaHocThI0, NJIW nomymiens! 1-2 rpyoObie
OLIMOKY B IPUMEHEHUHU PU3NYECKUX 3aKOHOB WM (hopMyI1, HO 00Imunit
MOJIXOJI K peleHuto BbiOpaH npaBuibHbd. MJIN 3anava pemiena Toapko
JUTSl 9aCTHOTO ciiydas 0e3 0000meHus. YYeHUK MTOHUMAET (PU3UIECKYIO
CYTb, HO HCIIBITBIBAET TPYTHOCTH B MaTEMAaTUYECKOHN pean3alum.

Ormerka «2» VY4eHuK He 3HaeT OCHOBHBIX 3aKOHOB M (pOpMyYJI, HEOOXOAMMBIX IS
pewenust, MJIN nonymieHsl ommOKy, MOKa3bIBaIOIME HEIOHUMaHNe
¢busnueckoii cytu sBnenus, MU pemenue ve nauato, NJIN
MIOJIyYSHHBIH OTBET SIBHO a0CypJIeH U He MPpOaHaTU3UPOBaH.




IIpakTH4eckas 4acThb
JlabopaTopHnasi padora.
Jlabopatopubie pabotel B 10—11 kmaccax (6a30BbIii ypOBEHb) HANpaBIICHBI HA
dbopMupoBaHHE  HAKCHEPUMEHTAJbHBIX  YMEHHUH, HaBBIKOB  pabOThl  C
000pyI0BaHUEM, OIIEHKHU MOTPEIIHOCTEN, YMEHUS aHATU3UPOBATH PE3yJIbTAThI.
[Ipu onennBannU 1a60PATOPHON PAOOTHI YUUTHIBAIOTCS:

1) Teopernueckas MOJArOTOBKa K paboTe (MIOHUMAaHHE LIETTH U METOJ1A);

2) mpaBWIBHOCTH COOPKH YCTaHOBKH, COOJIIOJICHUE MPABUI TEXHUKHU
0e30ITaCHOCTH;

3) TOYHOCTH MU3MEPEHHI, TPABUILHOCTh OOPaOOTKH PE3YyIbTATOB (PACUETHI,
TaOnuILIbl, TpaUKH, OLIEHKA MOrPEIIHOCTEN);

4) camMOCTOSATEIbHOCTh BBIMOJIHEHHUS U KaYECTBO BHIBOJIOB, aKKYPAaTHOCTh
odopmiieHns oTUETA.

OtmeTka «5» | PaboTa BbINoIHEHA TOTHOCTHIO CAMOCTOSITENFHO C COOIIOIEHUEM BCEX
TpeOOoBaHUil. DKCIIEPUMEHT MPOBEICH METOJMUECKH BEPHO, PE3YJIbTAThI
M3MEpEeHUl TOUHBI, POBE/ICHA OLIEHKA MOIPEHIHOCTEH, rpauKu
MTOCTPOEHBI TPaMOTHO (C yKa3aHUEeM MacIiiTada, MoAMICcei ocei,
HaHECEHHEM SKCIIEPUMEHTANILHBIX TOYEK). BBIBOBI ONHBIE U
obocHoBanHble. OopmiieHue oTyeTa 006pa3oBoE.

OtmeTtka «4» PaGota BbINoOIHEHA MOJHOCTHIO, HO AOMYIIEHBl HE3HAYUTEIIbHbIC
OLIMOKHU: HETOYHOCTh B U3MEPEHHUSIX, HEI0UEThI B 00paboTKe
PE3yNbTaTOB (MOTPEIIHOCTH OLIEHEHBI TPy00, rpaduk uMeeT HeOOIbIINe
HEJI0YEThl), BBIBOJIBI HEMONHBIE. Pab0Ta BBITIONHEHA C HE3HAYUTEIBHON
nomortisio yuutens. OdhopmiieHre akkypaTtHoe, HO ¢ 1-2 Heoderamu.

OtrmeTka «3» PaGora BeIMOTHEHA HE IOTHOCTHIO (BBITIOJTHEHA TOJIBKO YacTh
u3MepeHuit wiu pacdetos), MJIN nomyiieHs! CylecTBeHHbIE OIUOKY B
XO07I€ SKCIIEpUMEHTa, 00pabOTKe TaHHBIX, KOTOPbIE MTPUBEIH K
3HAYUTEIILHOMY UCKAKEHUIO PE3YyJIbTAaTOB. Y UEHUK HYXK/aJCs B
MTOCTOSIHHOM MTOMOIIY YUYUTENs, BBIBOBI (DOPMaIbHBIE WM OTCYTCTBYIOT.

OrmeTtka «2» Pab6ora ne BeimonHena, NJIM yyeHnk He MOHMMAET 1IeTH paboThI, He
MOXET cOOpaTh YCTAaHOBKY, 'py00 HapyIIaeT TEXHUKY O€30MacHOCTH,
PE3yNbTaThl U3MEPEHUIN OTCYTCTBYIOT MIJIH MOJIHOCTHIO OLTMOOYHBI, OTYET
He 0OpMIICH.

IIucsmeHnHas peyb
IIucsmMeHHbIe PadoOTHI (KOHTPOJIbHBIE U IPOBEPOYHbIE).
[TucemenHbie pabOTHI ABJISIFOTCS OCHOBHOM (hOPMOIi MPOBEPKU 3HAHUN U YMEHH.
Bxirouaror TeopeTnueckre BONPOCHI, KAYECTBEHHBIE U pacyeTHbIE 3aaadu. Jlis



0a30BOro ypoBHs 0co00€ BHUMaHHUE YJEISAETCS YMEHUIO NPUMEHSATh 3HAHUS B
CTaHJAPTHBIX CUTYAlUSIX U OOBICHITH (PU3UUECKHUE SIBICHUS.
[Ipy onieHNBaHWN yYUTBHIBAIOTCS:

1) mpaBUIBLHOCTH U MOJHOTA ONpeieNIeHU, POPpMYTUPOBOK 3aKOHOB,
NOHUMaHue (GU3HYECKOT0 CMbICIIA BEJIUYHH;

2) nmoruka 1 000CHOBAaHHOCTb PEIICHUS, PAllUOHATBLHOCTh BHIOPAHHOTO
crocoba;

3) NpaBUIBHOCTH MAaTEMATUYECKUX BBIUMCICHUM, IEPEBOIA €AUHUIL], OLICHKA
peanbHOCTH PE3YNIbTATa;

4) akkypaTHOCTh oopmiieHUs (Hanuuue «J{aHoy», yepTexei, cxem, eTUHUI]
U3MEPEHHUs ), TPAMOTHOCTb (PU3UYECKOTO A3BIKA.

Otmertka «5» PaboTa BbINONIHEHA MOJIHOCTBIO, BCE 3aJlaHUsl pelleHbl BepHO. B
TEOPETUYECKUX BOIPOCAX JIaH IIOJIHBIN, PA3BEPHYTHIN, TOTUYHBIN
oTBeT. B pacueTHbIX 3a7auax NpuBEICHbI HEOOXOAUMBIE (HOPMYIIBI,
BBITIIOJIHEHBI YEPTEKH, OJIyUEH PABUIBHBIM OTBET C €JMHULIAMU
u3Mmepenus. Jlomyckaercs He Oonee 1 HenoueTa (Herpy0as omudka B
BBIUHCIICHUSX, HE BJIMAOINIAs HA KOHEYHBIH Pe3yJIbTaT).

OtmeTtka «4» Pabora BEITIOTHEHA TOJIHOCTHIO, HO 0OOCHOBaHUS HEJIOCTATOTHO
nostabl, JIW nomymieno e 6osee 2 ommbok (13 HUX He Ooiee 1
rpy0oii OITMOKH B PEIICHUH 3aJ]a4H WJIM HETOYHOCTH B OTIPEJICTICHUN),
WJIN nonymieHbl OMMOKU B BBIYUCICHUAX, HO X0 PEIICHHS BEPEH.
Odopmrenue B 11eJI0M IPaMOTHOE.

OrMeTKa «3» Pabota BeimonHeHa He MeHee yeM Ha 50%. JlomyIieHs! onmmoKy B
(bopMyIHPOBKAX 3aKOHOB, PEIIEHBI TPABUIILHO TOJIBKO MPOCTHIE
3anaun, NJIW npu perennn 0oliee CIOXKHBIX 3a/1a4 TOMyIIeHbI 2—3
rpyOsie ommnOku. Hapyienus 10ruku, OTCyTCTBYIOT 0OOCHOBAHUS.
OdopmieHre HeOpexKHOE.

Ot1MmeTKa «2» PaGora BemonHeHa MeHee ueM Ha 50%. YdeHuK He 3HaeT OOJbIIyI0
9acTh MaTepuala, He MOKET IPUMEHUTH (POPMYIIBI, TOMyCKaeT TpyObie
OIIHUOKH B BRIUUCIICHUSAX, IPUBOIAIINE K a0CYpIHBIM PE3yJIbTaTaM.
OdopmiieHre OTCYTCTBYET WK KpaliHe HEOPEKHOE.

OueHuBaHue TECTOBBIX 3aIaHUI
JIns TeKyllero u TEeMaTUYECKOTO KOHTPOJS MOTYT HCIOJIb30BAaThCS TECTOBBIE
3a/laHUsl PA3JIMYHOTO THUIA: C BBHIOOPOM OTBETA, Ha COOTBETCTBUE, C KPATKUM
OTBETOM, pacueTHble 3amauu. Illkama nepeBoma ©OamioB B OTMETKY
pa3zpabaTbiBacTcsi B 00pa3oBaTEIbHOM OpraHU3alldd C YYETOM CJIOXHOCTH
3amanuii. [I[puMepHas mkana j1si CTaHJapTU3UPOBAHHBIX TECTOB 0230BOTO YPOBHS:



OtmeTtka «5» — 84—-100% BBIIOTHEHUS 3aJJaHUN TECTa
OtmeTka «4» — 66—83% BEIIOTHEHUS 3aJaHUN TeCTa
OrMeTKa «3» — 50-65% BBITTIOTHEHUS 3aJaHUH TECTA
OrMeTKa «2» — MeHee 50% BBINOJIHEHUS 3aJaHUN TeCcTa

OueHnnBaHue NpPoeKTa
IIpoexTHas nestenpHOCTh B 10—11 Kilaccax MOKET HOCUTh HUCCIIEAOBATEIIbCKUM,
NPUKIAIHON WM WHOOPMAIMOHHBIM XapakTtep. OIleHuBaeTcss HE TOJIBKO
pe3yibTaT, HO ¥ TIpo1iecc paboThI.
[Ipu olleHMBaHUY YUUTHIBAIOTCS BCE KOMIIOHECHTHI:

1) ConmepxaTenbHBIA KOMIIOHEHT — aKTyaJIbHOCTh, HayYHass KOPPEKTHOCT,
TIyOMHA PACKPBITHS TEMBI, CBSI3b C H3YUYEHHBIM MaTCPHAIIOM;

2) JlesTenbHOCTHBIN KOMIIOHEHT — CAMOCTOSATEIIBHOCTD, INIAHUPOBAHUE,
IPOBEJICHNE dKCIIEPUMEHTa/ucciaeaoBanus, coomoaenue Th;

3) Pe3ynbTraTuBHBIN KOMIIOHEHT — KAYECTBO MPOAYKTA, 0OpMIICHUE, 3aIUTa,
OTBETHI HA BOITPOCHI.

0 0as10B OTCyTCTBHE JAHHOTO KOMIIOHEHTA B ITPOEKTE
1 0aJ11 Hanuune 1aHHOTO KOMIIOHEHTA B ITPOEKTE
2 0ajL1a Bricokuii ypoBeHb NMpECTaBICHUS JAHHOTO KOMIIOHEHTA B IIPOEKTE

Pexomenoyemoe pacnpedenenue 6annos npu oyeHuBanuu Karco020 KOMNOHEHMA

Komnonenr
. Kpurepun onennBanus
NPOEKTHOM
ATeILHOCTH Basl
ACATEIBbHOC OTIe/IbHBIX XaPaKTEePUCTHK KOMIIOHEHTA
ConepxareabHbIi AKTYaJIbHOCTh TEMBI K €€ CBSI3b C TPOrpaMMoOil GU3HKH 02

KOppeKTHOCTh NCTIOIb30BaHUS (PU3UUECKUX MTOHATHH, 02
3aKOHOB, TEOPUI
['yOuHa pacKphITUS TPOOIEMBI, HATMYKE 02
CaMOCTOSITEJIbHOTO aHAJIN3a
Hanuune apryMeHTUPOBAHHBIX BBIBOJIOB, MX COOTBETCTBUE 0-2




CJIN

JleaTe1bHOCTHBII CteneHb caMOCTOSITEILHOCTH MPU BBIMIOJIHEHUU TTPOEKTA

0-2
OpraHu3aIus SKCIepIMEHTa/HCCIe0BaHts, COOMIOCHNE 0-2
MeTonuku U Th
Pe3yibTaTHBHBIMH KadectBo odopmiienus (cTpykrypa, rpaduku, TaOJIHIIBI, 0-2
HaTJISITHOCTB )
['paMOTHOCTh HM3JIOKEHUSI XOAa pabOThl M MHTEPIPETALUU
[PE3yJIbTAaTOB 03
ConepKaTeIbHOCTh M yOSAUTEIBHOCTh OTBETOB Ha BOIIPOCHI
0-3
MaxkcumasbHbli 021 20

[IpumepHas mkaja nepeBoja OamioB OICHUBAHUS MPOSKTOB O (PHU3UKE B
OTMETKY:

oTMeTKa «5» — 1620 6anos;

orMeTKa «4» — 11-15 Gannos;

oTMeTKa «3» — 610 6amos;

oTMeTKa «2» — 0—5 6amos.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYAEHUKA




1. ®wusmka, 10 knacc/ Msakumes I'.51., byxosues b.b., Corckuit H.H. ox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iectBo «M31aTenscTBO
«IIpocsemenue»

2. ®wusmka, 11 knacc/ Msaxumes I'.J1., byxosues b.b., Yapyrua B.M. niox
penakiueit [TapdpentreBoit H.A., AkunonepHoe o6iiecTBo «M31aTenbCcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

» ®msuka. Peamuzamus tpedoanuit ®I'OC cpearero oodmero oopa3oBaHus
(6a30BBIN YPOBEHB) : METOAMYECKOE ITocooue a1t yuutens (moptai «Equnoe
cojiepkanue odiero oopazoBanus» edsoo.ru).

* Meroanueckue peKoMeH1aluu 1Mo GOpMHUPOBAHUIO €CTECTBEHHO-HAYYHON
IrpaMOTHOCTH Ha ypokax ¢u3uku B 10—11 knaccax.

* COOpHHMKHM TUTIOBBIX 33JIaHUN TSI TEKYIIIETO U TEMAaTUYECKOTO OICHUBAHMSI
no ¢usuke (10-11 xmaccor).

« Marepuaisl 0 OpraHU3aIiy YIeOHO-UCCIIEeI0BATEIbCKON U MPOSKTHOU
JESITETHHOCTH CTAPIICKIACCHUKOB 110 (PU3HKE.

* Meroanueckre HHTEPaKTUBHBIE KEHCHI MO CIO0KHBIM TeMaM Kypca
(Hanmpumep, «eKTpoauHaMuKa», «KBaHTOBas Qusnkay,

«TepmonuHamuka).

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» Poccuiickas anekrponnas mkoja (POII) — https://resh.edu.ru/ (pazmen
«Duzukay, 10—11 kmacchr).

* bubmuoreka [{OK — https://educont.ru/ (Matepuassl o pu3uKe s
CTapuIeil IIKOJbI).

* Bupryanbnble 1aboparopuu U uHTepakTuBHbIe cumyJsisiiuu (PhET, «®u3nka
B KAPTUHKaxX» U JIp.).

» Tlopran «SKnacc» — https://www.yaklass.ru/ (paznen «Duszukay).



OUITN — https://fipi.ru/ (oTKpbITHIN OaHK 3ananuii EI'D no ¢usuke,
JIEMOBEPCHH, CICITUDUKALIIN).

Enunas xomneknus mudpoBbIx 00pa3oBaTeIbHBIX pecypcoB — http://school-

collection.edu.ru/

YueOHoe 00Opyn0BaHMe

[IpoekTtop, 3xkpaH (MHTEpAKTUBHAS 10CKA).

JlaGopatopHoe o0opy10BaHUE AJisi PPOHTAIBHBIX PAOOT U IEMOHCTPALIMIA:
HAOOpBI 10 MEXaHUKE, MOJIEKYJIIPHON (PU3HKE, SEKTPOAUHAMHUKE, ONTHKE,
KBaHTOBOH (hu3urke (B 00beMe 6a30BOT0 YPOBHS).

Hudposbie natunku (Mpu HAIMYUHN ), KOMIBIOTEPHbIE U3MEPUTEIbHbBIE
CUCTEMBI.

KommuiexTsl Tabmuil mo BceM pasnaenam Kypcea ¢uzuku 10—-11 kimaccos.
CnpaBOYHUKH (PU3NYECKUX BEIUYMH, TAOIHIBI (DyHIAMEHTaIbHBIX

KOHCTAaHT.
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