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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE CpemHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM oOpa3oBareiabHOM mnporpammel, mnpeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepaibHON pabodeit mporpaMMbl BocnuTaHus U KoHmenuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTEIbHBIX OpraHU3AIHIX
Poccuiickoit ~ ®enepanuu,  pealu3ylolMX  OCHOBHbIE  00pa3oBaTelbHbIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenser o0s3aTelIbHOE MPEIMETHOE COAepIKaHue,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3yUYEHUs TEM U Pa3/iesioB
y4eOHOro mpeameTa ¢ y4ETOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKMA y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEW OOy4aroluXcs.
[Iporpamma 1o ¢Qusuke naér mpeacTaBiICHUE O NEAX, COJAEPKAHUM, OOIIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUSA OOYUYAIOIIMXCA CPEJICTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (QU3MKM YIIIyOJIEHHOIO YpPOBHSI MO3BOJIIET PEANTM30BaTh
3aJ1la4yu MPOPECCUOHAILHON OpPHEHTAIIMK, HAMPABJICHO HA CO3/IaHUE YCIIOBUU IS
MPOSIBJIICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEM KasKIIbIM
OoOy4JaromMMcsi, KOTOpblE HEOOXOIMMBI Ui MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme 1o ¢Qusuke omnpenensiorcs IUTAHUPYEMBIE PE3YJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus: JIMYHOCTHEIC,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/I0JOTUYECKONM OCHOBOM 1Jisi pa3padOTKuM TpeOOBAHMM K JIMYHOCTHBIM,
METarpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOy4YarolIMXCs, OCBOUBIINUX
nporpamMMmy 1o (HU3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUsS Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o Gpu3MKe BKIFOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (QU3MKM Ha yrayOJaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM 00YUYEHUS;

coneprkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma mo (Qu3uke uMeeT NPUMEPHBIM XapakTep M MOXKET ObITh
UCITI0JIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpPaMM.

[Iporpamma no gusnke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPENIOCTABISICT BO3MOXHOCTH JJISl pealM3aliil  Pa3IMYHBIX METOJIUYECKHUX
MOJXO/IOB K TMpernojaBaHuio (U3MKU Ha YrIyOJIEHHOM YpOBHE TPU YCIOBHH
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.

du3rka Kak Hayka O Haubosee OOMIMX 3aKOHAX MHPHUPOAbI, BHICTYINAas B
KayecTBE y4eOHOTo MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHUM 00 okpysxatoiem mupe. LIkonpHBIN Kype PU3NKH — CUCTEMOOOpa3yrOITUi
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBIICHWW, HM3y4aeMbIX XWUMHUCH, OHMOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OINpENeIHIIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cQepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(Gu3MKKM BHOCUT OCHOBHOM BKJaaA B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpa 00yyaroiierocsi, B (pOpMUpPOBAHUE YMEHUIN MPUMEHSITh HAy4YHBIH
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIIEIOBAaHUM.

B ocHOBY kypca pu3uku Ha ypoBHE CpEIHEro OOIIeTr0 00pa30BaHuUs MOJI0KEH
pSA UIEeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEU KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJAEPIKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3UKU
o0ObeaMHEH BOKPYr (u3nyeckux Teopud. Begymum B Kypce sBIseTCS
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEPHH, BEIIECTBE U
oJIe.

Hoea cymanumapuszayuu. EE peanuzanusa NpeAnonaracT HCHOJIb30BAaHUEC
TYMAaHUTAPHOIO MOTEHIMana (PU3NYECKOM HAyKH, OCMBICICHUE CBA3U PA3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMamMu.

Hoesa npuxnaonou nanpasiennocmu. Kypc dbusuku yriyOoaéHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMUYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHUE YCTpPOMCTBa, U
TE€XHOJIOTHH.

Hoea »3konocusayuu peamuszyercs IOCPEIACTBOM BBEICHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJOTUM, a TaKkKe OOCYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHUe coJiep:KaHusl MPOrpaMMBbI M0 (PU3MKE JTOKHO OBITH TOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-AEATEIbHOCTHOTO noaxoaa. Jns ¢usuku peanuzauus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYyIOIero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHMYECKOr0 3SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAJIbHbIE YYEHMUYECKHE OMNBITHI MPU HM3YYEHUU HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuud (U3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
IPAaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmaccos, mubo mocie mepBoro u



BTOPOr0 TMOJIYTOJUH B KaXJIOM M3 3THUX KjlaccoB. Brtopoir cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce uzydeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B mporpammMe mo (¢wu3mke cucTeMa yYEHHUYECKOTO OKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa TPEICTaBIICHA €IUHBIM IepedHeM. Brioop
TEMaTUKHU JJII 3THX BHUJIOB YUCHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO Mpoliecca UCXO/I1 U3 0COOEHHOCTEH TOYPOUYHOTO
IUIAHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTom obecrneunBaeTcs
OBJIAJICHWE OOYYaAIOMUMHKCS YMEHHUSMH TPOBOJUTH TPSIMBIE M KOCBEHHBIC
WU3MEPCHUSI, UCCIEOBAHUS 3aBUCHUMOCTEH (PU3MYECKUX BETUYHH W ITOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITTIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIEIsSETCs PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu >TOM n1J1s1 pacUETHBIX 33]1a4 TPUOPUTETOM SIBJISIOTCS 3a[a4M C SIBHO 33JIaHHOMN
W HESIBHO 33JJaHHOH (hU3UIECKON MOJIEIBIO, TI03BOJISIFOIITNE TPUMEHSATh H3yUYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK U HWHTETpUPYs
NpUMEHEHUE 3HAHMM W3 pas3HbIX pasnenoB. Jg KadyecTBEHHBIX —3a/a4y
MPUOPUTETOM SABJISIIOTCS 3aJjaHUsl Ha OOBSICHEHWE/NpelcKa3aHue MPOTEKaHUs
(bu3MYeCcKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BpIOOpa
(bU3UYECKON MOJIEIH 711 CUTYaIlNH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJIKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaObuHeTre GU3UMKM JIOHKHO OBITH HEO0OXOIUMOE
nabopatopHoe 000pyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT W pabOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanimoHHoe 000opyaoBaHue (GOPMUPYETCST B COOTBETCTBHH C
MPUHITUTIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT ITOCTAHOBKY
MIEPCUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JEMOHCTpAIUi IS
UCCJICIOBAHMSI  W3Y4YaeMbIX  SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHHI.

JlaGopatopHoe oOoOpynoBaHUE ISl YYEHHUECKHUX TMPAKTUUECKUX padoT
dbopMHpyeTCs B BUAC TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacdeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TeMaTH4ecKue KOMILICKTHI
7a060paTOPHOTO O00OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCITIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJE HU(DPOBBIX J1A0OPATOPUA.

OCHOBHBIMHU HEJIIMU U3y4€HUsI PUUKHU B 001IEM 00PA30BAHUM SIBIISIFOTCS:



dbopMHpoBaHHEe HHTEpEcCa W CTPEMIICHHsS] OOydYaloIMXCd K HaydHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEJUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTaBICHUI O HAYYHOM METOJE IMO3HAaHMS U (HOPMHUpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupOBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3yibTaTa U3y4eHHsS OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

dbopMHupOBaHUE YMEHHIN OOBSICHITH SBJICHUS C UCTIOIB30BAHUEM (PH3NUECKUX
3HAHWM U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUN O poiu (PU3MKH [Jisi Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE MIPEICTABICHUI 0 BO3MOYHBIX cdepax Oynyuen
npo(eCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIPABJICHUU.

JlocTmxeHne 3Tux Leneil o0ecrneunBaeTcs pelIeHueM CIEeIyIoMMX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEro 0Opa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBbl 3HAHUW 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHUI MPUMEHSTh TEOPETHUECKUE 3HAHUS I OOBICHEHUS
(bu3MYecKuX SBICHUI B MPUPOJE W JUISI NPUHITHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKHU3HHU;

OCBOEHHE CIOCOOOB pEHIeHHs pa3iMyHbIX 3a7ad C SIBHO 3aJaHHOMU
duznyeckoil Monemblo, 3ajad, MOAPa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHHe
(bu3nueckoil MoOJenH, aJeKBaTHOM YCJIOBHSM 3ajladyd, B TOM 4YHUCJE 3aJad
WHKEHEPHOIO XapaKTepa;

NOHMMaHUE (U3MYECKUX OCHOB M TPUHIUIOB JIEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHAE METOJJaMH CaMOCTOATEJIBHOIO IUIAHWPOBAHUS M IPOBEACHUS
(GU3MYECKUX OKCIEPUMEHTOB, aHalM3a W HUHTEepOpeTanuu  MHGOpMaIHH,
OTpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHUE YCJIOBHM Uil Pa3BUTUS YMEHUU NPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JICSATECIILHOCTH;

pa3BUTHE UHTEpeca K cepam npodeccroHaTbHON eI TeIbHOCTH, CBI3aHHON
¢ (pU3HKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrinyOnéHHBIA YpOBEHb
u3ydyeHus ydyeOHoro mnpeamera «®du3uka» Ha YpPOBHE CPEAHEro OOUIEeTo
oOpa3oBaHMsl BBIOMpaAeTCs OOYUYAIOUIMMUCS, IUIAHUPYIOUIUMH MPOJIOJIKEHUE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



Ha uzyuenue ¢usuku (yriyOJ€HHBIN YPOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoautcs 340 gacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEII0),
B 11 kimacce — 170 4acoB (5 4acoB B HEJIEINIO).

[Ipennaraemerii B mporpamMme Mo (H3UKE TEpeYeHb JIa0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCSA PEKOMEHIOBAHHBIM, YUYUTENb JACNaeT BBIOOP
MpOBeNCHNsT JTa0OPATOPHBIX PabOT U OMBITOB C YyYETOM HWHIUBUIYATBHBIX
0COOCHHOCTEH 00yJaromMxCcsl.



COJEPXAHUE OBYUYEHUA

10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHaaMeHTaIbHas HayKa o npupoje. HayuHslit MeTo/] MO3HaHUS U
METO/IbI UCCIIE0BaHUS (PU3NUECKUX SIBIICHUM.

DKCIIEpUMEHT W Teopusi B Ipollecce MO3HaHWsl Npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MYECKUX BeJIMYUH (aHAJIOroBble M LU(pPOBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  wW3MepeHW  PU3MYECKHX BenuduH  (aOcomroTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (GpU3MYECKUX SIBICHUN W MPOIECCOB (MaTepuagbHas TOYKa,
a0COJIOTHO TBEPAOE TENO, HACAIbHASI >KUAKOCThb, HMJACATbHBIA Ta3, TOYECUHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TpaHUIlBI €ro MpuMeHuMocTu. dusnyeckas
TEOpHs.

Ponb u Mecto usuku B pOpMHUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpa, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenre cuibl TOKAa W HANpsDKEHUS B 1€MW IMOCTOSHHOTO TOKa TMpH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1u(poBoil aboparopuein no ¢usuke. [Ipumepsl n3MepeHus
(bU3MYEeCKUX BEJIMUMH MIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe nBrxkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JIBHIKCHHUSI.
Cucrema otTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MaTepualibHOM TOYKH, €ro NPOEKIUU HA OCH CHCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeIHssi CKOPOCTh, MTHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, MX MPOEKIMU Ha OCU CHCTEMBbI KOOPIWHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBH)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHH U UX
rpaduku.

CBobOogHoe maacHUE. YCKOpPEHHE CBOOOJHOro MmajacHus. J[BrKeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTU H
YCKOpPEHHUsI MaTepUaIbHON TOUYKH OT BPEMEHU U UX TPaPUKH.

KpuBonnHeitHoe  nBuxkeHue. JIBKeHHE  MaTepuaJbHOM  TOYKM IO
OKPYXKHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m vactora obpareHus.



[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TI0JIHOE
YCKOPEHUE MaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP,
JNBW)KCHUE CHApSANIOB, LEMHBIE, IIECTEpEHYATHIE W PEMEHHBIE NEPENAyH,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mopens cuctemsl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapPaKTEPUCTHUK
JIBYOKCHUS.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NeEPEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXaHU3MOB.

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

Habmonenue aBMkeHUs Tena, OpOLIEHHOrO IOJA YIVIOM K TOPU3OHTY HU
TOPU30HTAJIBHO.

HampasneHnue ckopocTy P IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTel, TPAEKTOPUN, CKOPOCTEN JBUKEHUS OJHOTO U TOTO XKE Tena
B Pa3HBIX CHCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydeHne HEPaBHOMEPHOTO IBHKEHMS C LEIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHHsI NPU MNPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBHKECHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  yckopeHus  cBoOOAHOro  maieHUs  (PEKOMEHJAOBAHO
HCIIOJIb30BaHNe IU(PPOBOI 1Ta0OPATOPUH).

W3yyenue pABWXKEHUS Tena, OpOIIEHHOTO Topu3oHTaidbHO. [IpoBepka
TUIOTE3bl O NPSIMOW NIPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIAY AAJIBHOCTBHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBMKEHUS Tela IO OKPYKHOCTH C TOCTOSIHHOM IO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHOa 0OpalieH!s] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.

ITepBeit 3akoH Hprorona. MuepuumanbHbie cucteMsl orcy€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHbple CUCTEMBI OTCUETa (ONpENEIIECHUE,
MIPUMEPHI).

Macca rena. Cuna. [IpyHuumn cynepno3unum cul.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.



3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh TPAaBUTAMOHHOM U
WHEPTHOM MACCBI.

Cuna TsokecTd. 3aBUCHMOCTh YCKOPEHUS CBOOOJHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckod IMMPOTHL. JIBUKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tenma. Bec Ttema, aBmxymierocs ¢
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuia TpPEHHUsI CKOJBXKEHUSI U CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKEHUU Teja B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckue YCTpONCTBA M TEXHOJIOTWYECKHE TPOIIECCh: IMOIIUITHUKH,
JIBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBUKEHUS TET B MHEPIHAIBHBIX U HEMHEPIMAIBHBIX CUCTEMax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenue nByX UWIMHIPOB WM MIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHME PABHOAECHCTBYIOIIECH MTPUIIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO cHJl, BOBHUKAIOUIMX B PE3YJIbTaTE B3AUMOJICHCTBUS TEI.

N3mepenune Mmacc mo B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABbEME U MA/IEHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepenne paBHOJEHCTBYIONIEH CHUII MPU JIBIXKEHUHM OpycKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BpPEMEHHU JABWKEHHS Opycka IIo
HAKJIOHHOMW IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HHKAIOUIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

N3yueHne NBUXKEHUSI CUCTEMBI TEJl, CBA3AHHBIX HUTHIO, MIEPEKUHYTON uepes
NErKkuii OJIOK.

N3mepenne xodduiineHTa TpeHUsT M0 BEIMYMHE YTJIOBOTO Kod(duimenta
3aBUCHUMOCTH Frp(N).

HccnenoBanve ABMKEHHUS OpyCKa MO HAKIOHHOM IJIOCKOCTU C TIEPEMEHHBIM
K02 ULIMEHTOM TpEHHUS.

N3yueHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.



Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. llocTynmarenbHOe W BpalaTeIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcToitunBoe, HEeyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: KPOHIITEMH,
CTPOUTEINIbHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

HccenenoBanue ycIIOBUM paBHOBECUs TBEPAOrO Tela, HMEIOLIEr0 OCh
BpAILICHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHUJI YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHukxe.

Nmnynbsc MaTepralibHOM TOYKHM, CUCTEMbBI MaTepUANIBHBIX TOYEK. L[eHTp Macc
CHUCTEMbI MAaTEpHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

MMnynibe CHITBI M MI3BMEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIiynabca MarepuaibHOW TOYkW. [IpencraBiieHMe O COXpaHEHHU
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISAX.

PabGoTta cunpl Ha MajloOM M Ha KOHEUYHOM mepeMelnleHuu. ['padpuyeckoe
MPEICTABICHUE PAOOTHI CUIIBI.

MoIHOCTH CUJIBI.

Kunernueckasi sHeprus matepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YJHEPTUU MATEPUATILHOU TOUKHU.

[loTeHUMaNbHBIE W HENMOTECHIMaNbHbIE CUibl. lloTeHumaneHass sHeEprus.
[ToTenmanbHas 3Heprust ynpyro neopMUpOBaHHON NpyxKUHBL. [loTeHimanbHas
SHEprus Tena B OJAHOPOJHOM TIpaBUTALMOHHOM Tmoje. [loTeHnuanbHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE OJHOPOJHOTO Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBs13b pabOTHI HENOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyiun s UACaTbHOW JKUAKOCTH KAaK CIIEICTBHUE 3aKOHA
COXpPaHEHHS] MEXaHUYECKOU YHEPTUH.



TexHuyeckue ycTpoMCTBa U TEXHOJOTHMUYECKHE MPOLIECCHI: JTBHKEHUE PAKET,
BOJOMET, KOMEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (UTYPHOE KaTaHWE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3MeHeHne 3HEpTUn Telia MPU COBEPIICHUN PA0OTHI.

B3anmHble npeBpalleHUs] KMHETUYECKOW W MOTEHUHUAIBHOW SHEpPruil IpHu
JIEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyMm.

N3mepeHne nMmmyJibca Tela o TOpMO3HOMY MYTH.

W3mepenne Cuitbl TSIru, CKOPOCTH MOJIEIH SJIEKTPOMOOUIISI U MOIIHOCTHU CHJTBI
TATH.

CpaBHEeHUE U3MEHEHHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne cOXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOJICCTBUMU.

N3mepeHrne KHHETUYECKOM YHEPTUH TeJIa 10 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS MOTEHIMAIBHONW SHEPTUU MPYKUHBI C pAOOTOM CHUJIBI
TpEHUSI.

Omnpenenenue pabOThl CUJIBI TPEHUS MNPU ABMIKCHHM Teja IO HAKJIOHHOU
TIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUll.

OCHOBHBIE TMOJOXKEHUS MOJEKyIsipHO-kKuHeTHuecko teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jluddysusa. bpoyHoBckoe ABWKeHHE. XapakTep
JIBW>KCHUSI M B3aMMOJICHCTBUSI YaCTHI] BellecTBA. MoOJIeM CTPOEHHUSI Ta30B,
KUIKOCTEH U TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE JTHX
mozaened. Macca u  pasmepsl Mojekyn (aromoB). KosmuecTBo BelmecTsa.
[ToctrostnHast ABorazpo.

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ u3mepenus. Illkana
temneparyp Llenbcusi.

Mopens naeanbHOTO ra3a B MOJEKYJISPHO-KMHETUUYECKOW TEOPUU: YACTHUIIBI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JPYTOM.

['azoBble 3akoHBI. YpaBHeHue MenneneeBa—Knanelipona. AOcotoTHAs
temrneparypa (mkana temrneparyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B
UJCATbHOM Ta3e C TIOCTOSSHHBIM KOJUYECTBOM BemecTBa. [ paduyeckoe
MPE/ICTABIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBA3p MEXIy JaBICHUEM U  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).



CBs13b a0COMIOTHOM TemMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW DHEPTUEN MOCTYNAaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4yeHue HaHOMaTePUaJIoB.

Jemoncmpayuu.

Mopenu nBuKeHNs 4aCTHLl BEIIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

Huddyszust sKkuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsKeHrE MOJIEKY!L.

Mopenu KpucTamIm4ecKuX pemeToK.

Habmroienue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

HccenenoBanue Iporecca yCTAaHOBIEHHsS TEIUIOBOIO PAaBHOBECUSA IIPU
TEII000MEHE MEXKTy TOpsiueit U XOJIOAHOM BOIOM.

W3yyeHue H30TEPMHUECKOro Iporecca (PEeKOMEHJOBAHO HCIIOJIb30BAaHUE
1 poBoii 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUST COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckass (TJl) cucrema. 3amaHue BHENTHUX YCIOBUW ISt
TEPMOJIMHAMUYECKON CHUCTEMbI. BHelHNe U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMMYECKON CUCTEMBI KaK CPEIHHUE 3HAYEHHUs BEJIUMYMH, ONMCBHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawaio TtepmoauHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopens wuI€albHOTO ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa n BbIpaK€HUE ISl BHYTPEHHEH JSHEPTHH.
VYcnoBrsi MPUMEHUMOCTH 3TOM MOJEINIH: HU3KAs KOHUEHTpAlWs YacCTHIL], BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW dHEpTrur OJHOATOMHOTO MJEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOAMHAMUKE. Beruncienue paboThl 1o rpapuky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cmoco®0  WM3MEHEHWs]  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHusi pabotel. KonBekuus,
TEIUIONPOBOIHOCTb, U3TyUYEHHE.

KomnuectBo Ttemnorbl. TemmmoéMKOCTh Tena. YIenbHass W MOJIApHAs
TEINTIOEMKOCTH BELIeCTBA. YpaBHeHue Maliepa. YaenbHas TemaoTa CropaHus



toruBa. Pacuér konmuecTtBa TemiIoThl mnpu Temonepenaye. Illonarue o0
aanabaTHOM MpoIiecCe.

[lepBbIii 3aKOH TepMOAMHAMUKN. BHyTpeHH:s dHeprus. KoimuecTBo TermioTsl
u paboTa Kak Mepbl W3MEHEHHUs BHYTPEHHEW SHEPruM TEPMOAMHAMUYECKOM
CUCTEMBL.

Bropoii 3akOH TEpMOAMHAMMKM JUIi PABHOBECHBIX HPOILIECCOB: 4Yepe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOIUT
€MHCTBEHHAas aauadarta. AOCOIIOTHAS TEMIIepaTypa.

Btopoii 3akoH TEepMOAMHAMHMKK [JII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO TI€pe/iaTh TEIIOTY OT 0ojiee XOJIO0IHOTO Teja K Oosee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne! gectBus TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUratesnei. TermmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckue yCTPONCTBA W TEXHOJOTMUYECKHUE MPOILECCHI: XOJOIUIIBHUK,
KOHJIUIIMOHEP, AW3CIbHBIM W KapOIOpAaTOPHBINA JBUTATENM, MapoBas TypOUHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJO0B C
UCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alKUsd OMOOPTaHUYECKOTO TOTUIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Hemoncmpauuu.

N3meHeHne TemiepaTypsl Ipy aiuadaTudecKoM pacIIupEeHUH.

Bo3nymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO mpoiiecca.

KoMmbroTepHbIE€ MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3mepenue yaenpHOu TENI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aanabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSI3U SHEPTrUU MEKMOJICKYJIPHOTO B3aUMOACHCTBUS M
TEMIIEPATYPbl KUTICHUS AKUJKOCTEH.

Tema 3. Acpecamuvie cocmoanusn eeuecmea. Pazoevie nepexoowl.

[TapooOpa3oBanve u KoHAeHcauus. VcrmapeHne W KumneHue. Y JelbHas
TeII0Ta MapooOpa3oBaHUsI.

HacplllleHHbIE W HEHACHIIEHHbIE TMapbl. KauecTBeHHas 3aBHCUMOCTh
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEILHAS BIIAXKHOCTb.



TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. [LmaBneHne W Kpucrtaimusauus. YJIelIbHAsg TEIJIOTA ILIABJICHUS.
Cyb6numarnwsi.

Hedopmanmu tBEpaoro tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TennoBoe pacimvpeHue KUJIKOCTEH U TBEPIBIX Tel, 00bEMHOE M JIMHEHHOE
pacumpeHrue. AHrapMOHHU3M TEIIOBBIX KOJIEOAHUI YaCTHIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PacCIIMpPEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0ax.

VYpaBHeHue TerIoBoro OagaHca.

[ToBepxnocTHOE HaTsHKeHHE. KOd(DPHUITMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsapusie aBnenus. J[aBaeHne noa MCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHudeckue yCTpPOWCTBA U  TEXHOJOIMYECKHME TMPOLECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TernmoBoe pacMpeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBJIICHUU.

N3mMepenune cuiibl MOBEPXHOCTHOTO HATSKCHUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CwmaunBaHue.

Kanumisipabie sBiaeHUs.

Mopaenan HeHBIOTOHOBCKOM JKHUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUST KPUCTAIIIIMYECKOTO BEIIECTBA.

Bunbr negopmanuii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenune yaenbHOM TEIIIOTHI TUIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX TapOB.

W3mepenne aOCOMOTHOW BJIQKHOCTA BO3JyXa M OIEHKA MAacChl MapoB B
MTOMEIIICHUH.

N3mepenne ko3P puimeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monynst FOHra.

HccnenmoBanre 3aBUCUMOCTH  JeopMaliid  PE3WMHOBOTO  00pasma  oT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. diekTpoauHamMmuka.

Tema 1. Inexkmpuueckoe noJe.



OneKTpu3aluss Tea W €€ NpOsIBICHUs. JJNEKTpUYeCcKud 3apsna. [[Ba Buaa
NEKTPUYECKUX 3apAnoB. IIpOBOJHMKH, JUAIEKTPUKHM U MOJYNPOBOJAHHKH.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS 3JIEKTPUYECKOro
3apsna.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kynona.

Onektpuyeckoe noje. Ero neiictBue Ha 3J€KTPUUECKUE 3apsibl.

Hanpsokénnocts  anmektpudeckoro  mois.  [IpoGueiid  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJisl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIHAIBHOCTh AJIEKTPOCTATUYECKOTO TMOJIsl. Pa3HOCTh MOTEHIMATIOB M
HanpspbkeHue. lloTeHnumanbHas sHeprus 3apsia B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenman snexkTpocraTnyeckoro moiisd. CBs3b HANPSKEHHOCTH IOJSL U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOJIHOTO).

[TpuHIMI CYTIEPIIO3ULIMH AIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsKEHHOTo mo 00béMy Imiapa. Ilome paBHOMEpHO 3apsHKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
HKBUIIOTEHIIMAJIBHBIX IOBEPXHOCTEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.

JvanexTpuku B AIEKTPOCTATUYECKOM ToJIe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. OneKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IUIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHoe coeauHeHne KOHAeHCaTopoB. IlocnenoBarenbHoe COETMHEHUE
KOHJIEHCATOPOB.

DHEPrust 3apsHKEHHOT0 KOHAEHCATopa.

JIBrKeHUE 3apsyKEHHON YaCTULIBI B OJTHOPOIHOM 3JIEKTPUYECKOM TOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOIMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MIIEHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHcaTophbl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOWCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE ABYX 3apsIKEHHBIX UIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DnexTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAU
IJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OISl 3apsHKEHHOTO KOHIEHCATOpa.



3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

O1neHka cujl B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpailieHust SJHEPTUuu 3apsbKeHHOT0 KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUs CBETOANO/IA.

N3yueHne npoTekaHus TOKa B LIETH, COAEpKaIleil KOHJEHCATOP.

Pacnpenenenne pa3HOCTH MMOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIE0BAaTEILHOM COCAMHEHUN KOHIEHCATOPOB.

HccnenoBanre paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBus CyliecTBOBaHUS IMOCTOSIHHOTO 3JIEKTPUYECKOro Toka. VICTOUHMKH
toka. Hampskenue U u DJ1C é.

3akoH Oma 11 yyacTka Ieu.

DIEKTPUYECKOE CONTPOTUBIIEHNE. 3ABUCUMOCTb COITPOTUBIIEHUS OJTHOPOJHOTO
MPOBOJAHUKA OT €ro JJIMHBI U IUIOIIAJd TONEPEYHOrO0 CEUCHMs. Y JIeTbHOE
CONPOTUBJICHUE BEILIECTRA.

[TocnenoBaTenpHOE, MapalieIbHOE, CMENIAHHOE COEAUHEHHUE MPOBOIHUKOB.
Pacuér pa3BeTBnéHHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MOITHOCTh 2JIEKTPUYECKOTO TOKa. TerjaoBas MOIIHOCTb, BbIJEseMas Ha
pe3ucTope.

OJIC ¥ BHYTpeHHEE COINPOTUBJICHHE MCTOYHHUKA TOKa. 3akoH Owma s
MOJTHOM  (3aMKHYTOM) DJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTtop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckne YCTpOHCTBA M TEXHOJOTUYECKUE IIPOLIECCHI: aMIepMETp,
BOJIBTMETP, PEOCTAT, CUETUMK IIICKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHure CUiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAINpPSDKEHUS I PE3UCTOPa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTHUBJICHUS UWJIWHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TJIOIIIA/IU TTOTIEPEYHOTO CEUCHUsI M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU TOCTOSITHHOM
HaIPsHKEHUH.

[Tpssimoe uzmepenue 3/1C. KopoTkoe 3aMblKaHHE TAIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHEr0 COMPOTUBIICHHUSI.

Cnioco0Obl coeTMHEHUsI UICTOYHUKOB Toka, J/[C Gatapeil.

HccenenoBanre pa3HOCTU MOTEHIIMATIOB MEXKAY IMOJ0CAMU UCTOYHUKA TOKA OT
CHUJIBbI TOKA B IEIH.



Yuenuueckuit skcnepumenm, nabopamopnwie padomel, npakmukym.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOoro COnpoOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHMUS.

VYBenuuenue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd D/[C ranbBaHUYECKOIO AJIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEXIY MMOJIOCAMU UCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccenenoBanre 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DneKTpuuecKas MPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOAMMOCTD TBEPABIX METAILIOB. 3aBUCHMOCTbH COIPOTUBIICHHS METAJUIOB OT
temmeparypbl. CBEpXITPOBOIUMOCT.

DIEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobcTBeHHas u IIPUMECHAas IIPOBOJIUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHYECKAS JTUCCOLIMALINS.
Dnektponu3. 3akoHbl Dapanes 11 SIEKTPOIIn3a.

DNeKTpuuecKuii TOK B razax. CamMOCTOATENbHBIH M HECAaMOCTOSITEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psaaa. Moiaus. [1masma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIE
JAMIIbl, DJIEKTPOHHO-JyueBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: JTUOJ,
TpaH3UuCTOp, (HOTOAMOM, CBETOJIMOMA, TajlbBaHWKA, padUHUPOBAHUE ME[H,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMTPOTUBIJIEHUS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl AnekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHME MPOBOJIUMOCTH METAJJIOB M TTOTYPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, npaKmuKym.

HaoGmronenne amekTpoimsa.

N3mepenue 3apsa OqHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUO/A.



DuU3NYeCKU NPAKTUKYM.

Crioco6b1 n3mepennsi GU3NUECKUX BEIMYUH C MCTOJIB30BAHMEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HW3MEPEHUW, HCCIEAOBAHUN  3aBHCUMOCTEMN
bU3MYEeCKUX BETUYHMH, TPOBEpPKA MPEIJIOKECHHBIX THMOTe3 (BBIOOpP W3 padoT,
OMUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUCHUUECKUH  HKCICPUMEHT,
JabopaTopHbIE pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

Nzyuenue kypca pusuku yrinyoaéanoro ypoBHs B 10 kiacce oCymecTBiIseTcs
C Y4ETOM COJIEPXKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemusie nOHAMUSA, C6A3ZAHHBIE C U3YYEHUEM MEMO008 HAYUHOZ20
nO3HAHUA: SBJIICHUE, HAay4YHbIA (akT, rumotesa, (uU3MYecKas BEIWYWHA, 3aKOH,
Teopus, HAOIIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJENb, HW3MEpPEHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(PPOBast 1adOpaATOPHSL.

Mamemamuka: penieHUe CHUCTeMbl ypaBHeHUU. JluHelHas QyHKIuS,
napabosa, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

Bbuonozua: Mmexanuueckoe IBIKEHHUE B )XKUBOW mpupope, auddysus, ocMmoc,
TEMJI000MEH JKMBBIX OPTaHM3MOB, TEIJIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpebl,
yTHIIM3aIus OMOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIC.

Xumua: NUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHHUE ATOMOB M MOJEKYII,
MOJb BEIECTBA, MOJSIpHAs Macca, IOJyYeHHUE HaHOMAaTepUalioB, TEIIOBBIE
CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U ra3oB, )KUAKHAE KPUCTAILIbI, SIEKTPUUECKUE
CBOMCTBA METAJIJIOB, SJIEKTPOJIUTHYECKAS JUCCOLIMALIMS, TAIbBAHUKA, AJIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpagpusa: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE JIBWKEHUI C HCIOIb30BAaHHEM MEXaHU3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpoHIITENH, peméryaTble KOHCTPYKIIMK), MCIOJIb30BAHUE 3aKOHOB COXPAHCHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJOMET W JAPYrHUe), BUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM WYHCJI€ HaHOMAaTepHalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
ra3zopas3psiHbIE JTAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'alIbBAHUKA.



11 KIIACC

Paznea 4. JaekTpoanHamMmka.

Tema 4. Maznummnoe noae.

B3auMopelicTBUEe TOCTOSIHHBIX MAarHMTOB U IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bektop MarHuTHOM wuWHAyKuuu. [IpuHUIMN cCynepno3uiuu
MArHUTHBIX NIOJIEH. JIMHUM MarHUTHOW MHYKIIUH.

MarnutHoe 1ojie MPOBOJHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJICHUE U MOJYJIb. [[BHKEHHE 3apsSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM moJe. Pabota cuibl Jlopenna.

MarunutHoe 1osje B BeliecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTUKy.

TexHu4eckrue yCTpONUCTBA MU TEXHOJOTUYECKHE IPOIECChl: IPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TeCTEP-MYIbTUMETD,
AIEKTPOABUTATEH SIKOOHM, YCKOPHUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna  nWHMI  HMHOAYKIMM ~ MArHUTHOTO — TOJISI  TOJIOCOBOTO
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTtrHa nMHUN MarHUTHOM MHAYKUWHU MOJIS JJTMHHOTO MPSIMOTO MPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habtoienue nBUKeHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[Tpunnun JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccenenoBanye MarHUTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenune cuitbl Amriepa.

M3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIWY HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKYUs.

SIBiieHue D3NEeKTPOMAarHUTHOM MHAYKUMH. [loTOK BekTOopa MarHUTHOM
uaaykuun. OJIC uHAyKIMU. 3aKOH JJIEKTPOMArHMTHOW uWHAyKIuu Papanes.
Buxpesoe anektpuueckoe none. Toku Pyxo.

O/1C vHAyKUIMH B NPOBOJHMKE, JABWXKYLIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[TpaBuno Jlenua.



NunyxktuBHOCTh. Karymika WHIYKTHUBHOCTH B LEMNH IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHUYECKHE MPOLECCHl: WHIAYKIMOHHAS
1e4b, COJICHOU/, 3aIUTa OT 3JEKTPU3ALUU TeJl PU JIBH>)KEHUH B MATHUTHOM I10J1€
3emun.

Hemoncmpauyuu.

HabGnronenue siBjeHUs 3JIeKTPOMAarHUTHOM UHTYKIIUU.

Hccnenopanne 3aBucuMoctd IDJC HHAYKIMH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[TaneHue MarauTa B alFOMUHUEBOM (MEIHOMN) TpyoOe.

SIBneHne CaMOMHIAYKIIUH.

Hccnenosanne 3aBucuMoctd D/IC caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHMS
CWJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS] CAMOMHTYKLIUH.

COopka MoJ1enH 3JIEKTPOMAarHUTHOTO T€HEpaTopa.

Paszgea S. KoJsieOanusi u BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnyeckue kosiebanus. Kunematnyeckoe M IMHAMHUYECKOE OIMCAHUE.
DHepreTUYecKoe ONKMCcaHue (3aKOH COXPAHEHHS] MEXaHWYeCKON sHepruu). BoiBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKHUX KOJIeOaHUI M3 UX IHEPreTUYECKOTO U
KMHEMAaTUYECKOTO OTTMCAHUSI.

Amvmutyna u (aza xonebanmii. CBsI3b aMIUIUTYABl KOJEOAHWI HCXOIHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u wyactota kosieOanuii. Ilepuon Manbix CBOOOIHBIX KOJICOAHUI
MaTEeMaTU4YecKoro MasTHHUKA. llepuoa cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxaromux kosedbanusx. BeiHyKIeHHbIe Koaebanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ DPE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHUYecKue yCTpONWCTBA U TEXHOJIOTMYECKHE IMPOLIECCHI: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuck K0e0aTeIbHOTO ABUKEHHUS.



HabroieHne He3aBUCUMOCTH NEpUOAA MajblX KOJIEOaHUN Ipy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaronmx KojaeO0aHui U 3aBUCUMOCTH TEPUOJIa CBOOOIHBIX
K0Jie0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kojsebOaHW TIpy3a Ha MACCHUBHOM MpYKHUHE C LENbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WeaIbHON MOJIENIN PY>KMHHOTO MasiTHUKA.

3aKOH COXpAaHEHUs SHEPrUU IPH KOJIeOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Habmroienue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

W3mepenne mnepuoaa CBOOOMHBIX KOJEOAHWNW HUTSHOTO W MPYNKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJla B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojBECe.

M3yyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MaSITHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTyXaOMIKUX KOJIEOaHUM.

HccnenoBanrie BbIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHumHnuole Ko1eb6anus.

KoneOatenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILUTUTY]IbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpaHEHUs SHEPTUH B UACAIBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarommue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX1cHHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusI.

[lepemenHbII TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JEHCTBYIOLIEE 3HAYEHUE CWIIbI TOKA W HANpsDKEHHsS] TMPU Pa3IMYyHON (popme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouianbHbIi TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp W KaTyllka
WHIYKTUBHOCTH B LIE€NU CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansbHbiii  Tpancpopmarop. IlpousBoacTBo, mnepemaya U mnoTpedieHUe
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKM MpPU TMPOU3BOJCTBE AeKTposHepruu. Kynbrypa
MCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHruecKkue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: ANEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUH JIEKTpoIepeiay.

Hemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHuUH.



['eneparop He3aTyXalOLIMX 3JIEKTPOMArHUTHBIX KOJIEOAHUI.

Mogenb 35IeKTPOMAarHuTHOTO TeHEPATOPA.

BrIHyXIeHHbIE CHHYCOUATbHbBIE KOJICOaHMUS.

Pe3ucrop, KaTylika MHAYKTUBHOCTH U KOHJIEHCATOp B LEMU NEPEMEHHOIO
TOKA.

Pe3oHanc mnpu MOCAEAOBATEIbBHOM COEJUHEHUH PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOpA.

Y CcTpOoHCTBO M IPHUHIIMI IEUCTBHS TpaHchopmaTopa.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3yuenune tparncopmaropa.

HccnenoBanre MEPEMEHHOTO TOKa Yepe3 IOCIEJOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

HabsroieHue 31eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAaZHUMHbLE 0JIHbI.

MexaHuueckue BOJIHBI, YCIOBUSL HMX pacnpocTtpaHeHud. llomepeunsie u
MPOJOJbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpa)XCHHE, MpeJIoMJICHUE, UHTEephEpeHIUs U
U pakiys.

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

[IIymoBOe 3arpsi3HEHNE OKPYKAIOILIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBHUSI M3IYyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTPAXXEHHE,  MPEIOMIICHHUE,
noJisipu3anusi, uHTepdepeHuns u qudpakums.

[[Ixana 31eKTPOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA W MPAKTHUUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, pajiap, paauonpruéMHNK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neusp,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacrpoCTpaHEHUE MONEPEYHBIX U TPOJOJIHBIX BOJIH.

Komne0Gomromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Hab6nronenue orpakeHust M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u qudpakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.



HabGnronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJIOM u
4acTOTOM KoJeOaHuH.

HccnmenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa’KECHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6napyxeHue nHGPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyMm.

M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacIpOCTPAaHEHUE CBETAa B OQHOPOJIHOM cpene. Jlyd cBera.
To4euyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoenue n3oOpaxeHuil B
iockoM 3epkane. Cepuyeckue 3epkaa.

[Tpenomiienue cBera. 3aKOHbI IpeIOMIICHHS cBeTa. AOCONIOTHBIN MTOKa3aTeNb
npesoMieHus. OTHOCUTENBHBIN IT0Ka3aTeb npenoMieHus. [IoCTOSIHCTBO 4acTOTEI
CBETA M COOTHOILICHWE JUJIMH BOJIH NPU NEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jlucnepcusi cBera. CloKHBIA COCTaB OEIIOTO CBETa.
LBer.

[lonmHoe BHyTpeHHEe OTpakeHME. lIpenenbHblid yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUSL.

ColOuparomue u pacceuBaromue JnH3bl. ToHkas suH3a. DokycHoe
paccTossHUE M OINTHYECKas CHJla TOHKOW JIHMH3bL. 3aBUCHUMOCTh (DOKYCHOIO
paccTosiHusl TOHKON cepuueckoi JIMH3BI OT €€ Te€OMETPUM U OTHOCHUTEIHHOIO
MTOKA3aTeIIs MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUYEHHUE, TaBAEMOE JIMH30M.

Xox Jyda, IPOWIEANIET0 JUH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CHCTEMaXx.

OnTuyeckue npudopsl. Pazpemaromias cnoco6HocTh. [1a3 kak onThueckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWaTepdepennus cera. KorepeHTHBIE HMCTOYHUKH.
VYcnoBust HaOmoOIEHUS MaKCUMyMOB M MHUHHMYMOB B HHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHUKOB. [lpuMmepbl KiacCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxmuonHas peméTka. YcimoBue HAOIIOIECHUS
[NIABHBIX ~MaKCUMyMOB TIpM MaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBeTa.



TexHuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyna,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaT, MPOCBETICHHUE
OIITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IJIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKeHUH B JIMH3AX.

Mopenu Mukpockona, TeJIecKona.

HaOmronenune nntepdepeHinu cBera.

HaGronenue 11BeTOB TOHKUX TUIEHOK.

Hab6monenune nudpakxium crera.

N3yuenue nudpakiinoHHON pereETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHUE OISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKyM.

N3mepeHue nokazaress npeioMIeHUs CTeKIIa.

UccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHusI B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInN 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alyy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIny JIa3epHOTO U3JIYyYCHUS HA JIBYX IIEISIX.

HaGmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenune I1uHbI CBETOBOUM BOJIHBI.

[TonyueHue criekTpa U3JIy4EeHHUsS CBETOAMOJA MPU MOMOIIU AUGPAKITMOHHOMN
PELIETKH.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

['panuubl  NPUMEHHMMOCTH  KJIACCHMYECKOM  MexaHuku.  lloctynarel
CIEIUAIBHOW TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM — uHTepBaid. IIpeoOpazoBanus  Jlopenna.
VYcenoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JTUHBI.



DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C PHEPrue U UMMYJIbCOM PEISTUBUCTCKON YaCTUIIbI. DHEPTHUS
MOKOS.

TexHuueckue YCTPOMCTBA W TEXHOJOTHYECKUE TMPOIECChl: CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIU 3aPsSXKEHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, JIA0OpATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMMOyJbca U DHEPTUM  PEIATUBUCTCKUX 4YacTul (10
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3m.

PaBHOBecHOE TemioBoe H3NydeHHUE (M3JIydeHue aOCOIIOTHO YE€PHOIO TEIa).
3akoH cMmeuieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CroneroBa. 3akoHbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTH, JaBJCHHE CBeTa Ha abOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBbIe cBOMicTBa yactull. Bonuel ne bpoins. JliimHa BonHb! ne bpoitnsg u
pasMmepbl 00JacTH JIOKAJIM3alMu JABWXKYyIIelcsa vactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpOHOB Ha KpUCTaJLIaX.

Cneunduka nuzmepeHuii B Mukpomupe. COOTHOLIEHUSI HEOIpPEAeIEHHOCTEN
['eiizenbepra.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKUE ITPOIECCHI: CIEKTPOMETD,
doTosneMEHT, (OTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®oTo3ddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanrie  3aBUCUMOCTH  COMNPOTHBIICHUS  TOJIYIIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccliienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEI MO KMCCIENOBAaHUIO CTpoeHMs aToma. [lnmaHerapHas mojelb aroma

Pesepdopna.



[Toctynatel bopa. M3nyuenue u norsioiieHrue (OTOHOB MPU MEPEXO0/Ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA APYTOM.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aTomMa BOJIOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue ycTpOWCTBA U TEXHOJOTMUECKHE TMPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habmnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

Habmronenue muHeyaToro crexTpa.

HccnenoBanue criekTpa paspeKeHHOr0 aTOMapHOr0 BOAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnast monens siapa ['eiizenOepra—MBanenko. 3apsg siapa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacman. ['amma-n3nyyeHue.

3aKOH pPaAMOaKTUBHOrO pacnaga. PannoakTHBHBIE HW30TOINBI B TPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHMEe pagnOaKTUBHOCTHM HA KUBBIC
opranu3mbl. EcrectBeHHbI QoH n3nydeHus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepubie cuibl. Jledext maccer sapa.

Anepublie peakuuu. Jlenenue u cunte3 suep. Anepusie peaktopsl. [Tpobiaemsl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AIEPHON YHEPIETUKMU.

Metonbl peructpanuy U UCCIEAOBAHUS AJIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTAIIbHBIE B3aUMOJACHUCTBUA. bapvOHBI, ME30HbI U JIENTOHBI.
[IpencraBnenune o CrangaptHoi Monenn. KBapk-riatooHHas MOAENb apOHOB.

®usuka 3a npenaenamu CranaapTHOM mopaenu. TEMHas marepust U TEMHaA
DHEprusl.

EnuHcTBO pusznueckoi KapTUHBI MHpA.

TexHn4eckre yCTpoMCcTBa U TEXHOJIOTUYECKHE MPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J103UMETPA.

N3yyenue norsoiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPUZUKH.



DTarnbl pa3BuTUs acTpoHoMUU. [IpukiiagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpuMEHMMOCTH 3aKOHOB (UBUKHA JII OOBSICHEHHS TMPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acCTpOHOMHMYECKMX HcCieqoBaHU. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3ausi, spKUe 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

ConuHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE3]I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. J[narpammMa «CreKTpaibHbId KJ1acc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEILHOCTU. BHyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii ITyTe — nHama ['anaktuka. Ilonoxxenue u aBwxkeHue ConHIa B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE IBIPBI B sApax
raJaKkTHK.

Bcenennas. Pacimmpenne Bceenennoii. 3akon Xa06ia. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemKkTOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenust 3BE3qHOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM NIl OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3usi (CEBEpHOrO MOJYLIIApUS U SPKUE
3BE3ILI.

HaGmrogenuss B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEM W 3BE3THBIX
CKOILJICHUU.

Du3uYecKuil MPAKTUKYM.

CniocoObl u3MepeHus: PU3NUECKUX BEJIMUUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U [IUGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NIECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEH
(bu3MUecKuX BEIUYMH, NPOBEpPKA NPENJIOKEHHbIX THNoTe3 (BbIOOp H3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  paszaeinax «YUYEHUYECKUU  DKCIICPUMEHT,
1abopaTopHbIC pabOThI, TPAKTHKYMY).

Oo6o01maroniee NOBTOPEHUE.

O06o001IeHNe U cUCTeMaTU3aIUsl COJIepKaHMs pa3esioB Kypca «MexaHuKay,
«MonekynsapHas ¢u3uka U TEPMOJAMHAMUKAY, «DJNEKTpoaAnHaMuKay, «Konedanus



U BOJHBD, «OCHOBBI CIELHAIBHONM TEOPUM OTHOCHUTEIBHOCTH», «KBaHTOBas
buzuka», «IIEMEHTHI ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢u3nku W acTpOHOMHHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUUYECKOH cepax NedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAYyYHOW KApTUHE MUpPA, 3HAYCHHUE ONMCATEIIBHOM,
CHUCTEeMATHU3UPYIOIIEeH, OOBSACHUTEIBHOM U  MPOTHOCTHYECKON  (QyHKIUH
buznyeckoit Teopun, posib GU3NUECKON TEOpUU B (GOPMUPOBAHUU MPEACTABICHUI
0 (pusmueckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBS3H.

Nzyuenue kypca puszuku yrinyoaénnoro ypoBHs B 11 kiacce ocymiecTBiasieTcs
C Yy4€TOM COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MAaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmunvie noHAmMUA, C6A3AHHBIE C U3YYECHUEM MEN 00068 HAYUHO20
no3HanuA: SBICHUE, HAY4YHbIH (akT, runoresa, (usnueckas BEIUUYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, SKCHEPUMEHT, MOJECIMPOBAHUE, MOJENb, HW3MEpPEHUE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IIU(PPOBast 1adOpaATOPHSL.

Mamemamuka: pelieHUE CUCTEMBbl YpPaBHEHHH. TpPUTOHOMETPHUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37IeMEHTAPHBIX (GYHKUUWA. [Ipu3Haku 1OmOOMS TPEYroNbHUKOB,
onpeiesIeHUE IOMIAAU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: snekrpuueckue SBIEHUS B KUBOM NpUpoJe, KojeOaTelabHbIE
JBWKEHUS B JKMBOM NPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPY)KaloIIew  cpesbl,
yIbTPa3BYKOBasi JMATHOCTMKA B MEJULIMHE, ONTUYECKHE SBJIECHUS B >KHUBOU
IPUPOJE.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUINUECKAsI CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaIbHbIN
aHau3.

T'eozpaghua: wmarnuTHblE TIONIOCA 3€MJIM, 3aJIE)KM  MArHUTHBIX  pYA,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoJBUTraTeNb SK0OM, reHepaTop MEPEeMEHHOr0 TOKa, MHAYKIMOHHAsS Ieyb,
JMHUU 3JIEKTpONepead, IeKTPOJABUraTeNb, pajap, paauonpuéMHHK, TEIEBU30p,
anteHHa, TtenedoH, CBYU-meub, yIbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
NPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapesi, CIyTHUKOBBIC
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHETO OBILIEI'O
OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHUS YydeOHOro mnpeamera «Dusnka»
JOJKHBI OTpaXkaTh TOTOBHOCTh ¥ CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHHUE >KU3HEHHOTO
ONBITA U OMNBITA ACATEIBHOCTU B IPOLECCE peaNn3aluy OCHOBHBIX HaIIPABIICHUM
BOCIIUTATEIbHON IEATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JAaHCKOr0 BOCIIUTAHUA:

¢ c(hOPMUPOBAHHOCTH IPAKIAHCKON MMO3ULIUU 00YUYAIOLIET0Cs KaK aKTUBHOT'O
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOIO OOIIECTBA;

® [PUHATUE TPAJAULHUOHHBIX OOIIEYEIOBEUECKUX TIyMaHUCTUUYECKUX H
JEMOKPATUYECKUX LIECHHOCTEH;

® TOTOBHOCTH BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX IPaXkAaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

® YyMEHUE  B3aMMOJECHCTBOBATH €  COLMAJIBHBIMA  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHSIMU U HA3HAUCHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM I€ATEIBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHMSA

e cpopMHPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
NaTpUOTU3MA;

® [[EHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHUS:

¢ c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

® CIOCOOHOCTH OIICHMBATh CUTYallUI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

® OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO OYIYIIETO.

ICTETHYECKOT0 BOCITUTAHMA:

® OCTETUYECKOE OTHOLIEHWE K MHUPY, BKJIOYas OCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PUZNYECKON HAyKeE.

TPYA0OBOI'0 BOCIIMTAHMS:



® UHTEpeC K pa3iInyHbIM cepam mpodeccnoHaIBHON AEeITeTbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (DU3UKON U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUWIO B
o0nacTi GU3HKHU HA TPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECKOT0 BOCTIMTAHMA:

¢ cHOPMHUPOBAHHOCTH JKOJOTHYECKOW KYJIBTYPHl, OCO3HAHWE TI00ATHHOTO
XapakTepa dKOJOTHIECKHUX TPooIIeM;

® [UIAHUPOBAHUE W OCYIIECTBICHUE JCUCTBUM B OKPYXKAIOUIEH Cpelle Ha
OCHOBE 3HAHUS IIeJIel YyCTOMYNBOTO Pa3BUTHS YEJIOBEUECTRA;

® DPACIIUPEHUE OMbITA JEATEIBHOCTH HKOJIOTUYECKON HAmMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTH HAYYHOT'0 MO3HAHUS:

¢ c(hHOPMUPOBAHHOCTh MHUPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

® OCO3HAaHWE IICHHOCTH HAyYHOH JEeSTEIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3ydeHus  (GU3MKH ~ OCYIIECTBIIATh  MPOEKTHYI0O W HCCIIEIOBATEIHCKYIO
NeATeTLHOCTh WHIUBUIYATBHO U B TPYIIIIC.

METAINIPEIAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijoruueckue aeMcTBUsA:

® CaMOCTOSTENIBHO  (OPMYNIHpPOBaTh U  aKTyaJW3UPOBATh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

® ONpPENENSITh LEJIU JIEATEIbHOCTH, 3a/aBaTh MapamMeTpbl U KPUTECPUH HX
JIOCTHIKCHMS,;

® BBLISIBJISITh 3aKOHOMEPHOCTH U TMPOTUBOPEYUSI B PACCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

e pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YYETOM aHAIU3a UMEIOIINXCS
MaTE€pHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

® BHOCUTh KOPPEKTHBBI B JICSATEIBHOCTh, OIIEHUBATh COOTBETCTBHUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN €SI TEIbHOCTH;

® KOOPIAMHHUPOBATH M BBIMOJHATH padOTy B YCIOBUSX PEAITBHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

® pa3BUBaTh KPEATUBHOE MBIILICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaeaoBarejbCKHe AeHCTBUA.

® BJIAJETh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBHIMU MOHSATUSIMU U METOIAAMHU
(bu3nYeCcKo HAYKH;



® BIAJETh  HaBbIKAMM  y4eOHO-HCCIIEIOBATEIbCKOM U MPOEKTHOMN
NEeATEebHOCTH B 00nacTH  (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB PEIICHHs 3a/1ad (PU3UUECKOTO COMEpKaHUS,
MPUMEHEHUIO PA3INIHBIX METOJIOB TTO3HAHNUS,

® BIAJETh BHUJIAMU JIEATEILHOCTH IO TOJYYEHHUIO HOBOTO 3HAHMUS, €ro
UHTEPIpETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallHUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

® BEBISBIATh NMPUYUHHO-CIICCTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh apTyMEHTHI MJIs JI0Ka3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUHU PEIIICHNUS,

® AHAJTU3UPOBATH TMOJYYEHHBIE B XOJI€ pEIIEHUS 3aJayd pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHUSIX;

e cTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEILHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

® JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

® yMETh TIEPEHOCHTHh 3HAaHWUA MO (HU3MKEe B TPAKTUYECKYIO O00IaCTh
KU3HEICITCIbHOCTH;

® yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

® BBIJIBUTATh HOBBIC UJIEH, MPE/JIaraTb OPUTMHAIBHBIC MTOIX0/IbI U PEIICHHUS;

® CTaBUTH NMPOOJIEMBI U 33724, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pabora c nundopmanueii:

® BIAJICTh HABBIKAMHM MOJTy4YeHUs HUHPOPMAIIUU (PU3NYECKOTO COACPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBISATh TOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINi0O WHPOPMAIIMK Pa3TUYHBIX BUIAOB U (hopm
MIPE/ICTABIICHHUS,;

® OIICHUBATH JOCTOBEPHOCTH MH(POPMAIIHH;

® UCIIOJIb30BaTh CpeACTBA HWH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
331a4 ¢ COOMIOJICHHEM TpeOOBaHUN OSPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, pPECypcocOepeKeHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

® CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPKAHUSA B pa3IuyHbIX (popmaTax c
y4éTOM Ha3zHaYeHUS WH(POpPMAIIUY | TICIICBOM ayIUTOPHH, BHIOUpask ONTUMATLHYO
dbopMy TIpeCTaBICHHS M BU3YAIH3AIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe el CTBUS:

® OCYIIECTBIISATH OOIICHWE HAa YpokaXx QU3HNKA W BO BHE-YPOUHOM
NEeATETLHOCTH;

® pacro3HaBaTh MPEANOCHUIKA KOHQGIMKTHBIX CHUTyallud M CMSAr4arh
KOH(JIUKTHI;



® DPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOKO TOYKY 3PEHHs C MCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

® [IOHUMAaTh U KCIOJb30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHIUBUAYaIbHOM
pabdoThI;

e BbIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JCUCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

® [I[PUHUMATh IEJIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHIKEHHUIO: COCTaBIIATH ILIAH JCHCTBUM,
pacnpenensaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYKIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

® OIICHMBATh KAayeCTBO CBOET0O BKJAJa M KaXKJIOI'O YYaCTHMKA KOMAaHJbI B
o0l pe3yabTaT no pa3padOTaHHBIM KPUTEPUSIM;

e [Ipe/ularaTb HOBBIE IIPOEKTHI, OLEHHWBATh WJAEH C IO3UIMU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

® OCYIIECTBIATH IO3UTHUBHOE CTPATETMYECKOE IIOBEJIECHUE B DPAa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

® CaMOCTOSITENIbHO OCYILECTBIIATh O3HABATEIbHYIO AESITEILHOCTD B 00J1aCTH
(GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTb U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

® CaMOCTOSITEJIBHO COCTaBIIATH IUIAH PEIICHMS] PACUETHBIX M Ka4E€CTBEHHBIX
3aj]a4, MJIaH BBINOJIHEHHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

® J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

® pacIIMPATH PaMKH Y4eOHOIO MpeAMETa Ha OCHOBE JIMUHBIX MPEANOYTEHU;

e JienaThb OCO3HAHHBIA BBIOOp, apryMEeHTHUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHHUE;

® OIICHUBATh MPUOOPETEHHBIN OIIBIT;

e CrocoOCTBOBAaTh (DOPMUPOBAHHUIO M TMPOSBICHUIO IPYIUIMU B 0OJACTH
(u3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

® J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

® BIAJETh HABbIKAMHM TMO3HABATEJIbHOM peQJeKCUH KaK OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX TPOLECCOB, UX pE3yJIbTaTOB H
OCHOBaHUM;

® UCIOJb30BaTh MPUEMBI pedIeKCUU JUid OLEHKH CHUTyalluH, BbIOOpa
BEPHOT'O PELLIEHUS;



® yMeTh OIICHMBATh PUCKM U CBOECBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKEHHUIO;

® [IPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTUX TPH aHAIW3e PE3yIbTaTOB
NEeATEeTLHOCTH;

® TIPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

® [IPUHUMATh MOTHUBBI W apPTyMEHTHI JPYTUX MPH aHAIW3E pPE3yIbTaTOB
NEeSATEeTbHOCTH;

e TIpHU3HABaTh CBOE MIPABO U MPABO JPYTUX HA OIIUOKH.

B mporiecce TOCTHXEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI IPOTPAMMBI TI0
dbuzuke IS YpPOBHA CpeIHero ooOmero oOpa3oBaHUS Yy OOy4YaroIIuxcs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEATOIaTr afO A
c(hOpMHUPOBAHHOCTD:
® CaMOCO3HAHHUA,  BKIIOYAIONIETO  CIOCOOHOCTH  TMOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHME, BHJETh HANpPaBJICHUs pPa3BUTHUA COOCTBEHHOMN
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

® CaMOPETYJIMPOBAHHUS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMECHHE TPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHWE, CIOCOOHOCTh aTanTHUPOBATHCI K
HYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

® BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIOIIEH CTpEMJICHUE K JOCTHKEHUIO IEIH
U YCIIeXy, ONTHUMU3M, UHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXOMS U3 CBOUX
BO3MOKHOCTEH;

® OMIIATHH, BKJIIOYAIONIEH CHOCOOHOCTH TOHUMATh  AMOIIMOHAIBEHOE
COCTOSIHUE JIPYTUX, YYUTBHIBATh €TI0 MPHU OCYIIECTBICHUHU OOIIEHUs, CIIOCOOHOCTH K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

® COIMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWBATh
OTHONICHUSI C APYTHMH JTIOAbMH, 3a00THTHCS, TPOSBIATh HHTEPEC U pa3perniaTh
KOH(DIIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Yy 00YUAIONMIUXCST YMEHUI:

® [IOHMMaTh POJb (HU3UKK B  DKOHOMHUYECKOHM, TEXHOJOTHYSCKOM,
HKOJIOTUYECKOM, COIMATBLHON M ITUYECKOHN cdepax NesTeTbHOCTH YeI0BEKa, POJh
u Mecto UMK B COBPEMEHHOM HayyHOW KapTHHE MHUpa, 3HA4YCHUE
OMHUCATELHON, CHUCTEeMAaTU3UPYIONICH, OOBICHUTEIBHOW U MPOTHOCTHYECKOU
byHKIMA  U3NUECKOW TEOPUU — MEXaHUKH, MOJICKYJSIpHON (U3UKU W
TEPMOJIUHAMHUKH, POJIb (PU3NYECKON Teopuu B (POPMUPOBAHUU MPEACTABICHUN O
bu3nYecKoil KapTUHE MUPA;



® pa3nuyaTh YCIOBUSA NPUMEHHUMOCTH Mojielell (u3Mdyeckux Tea W
MIPOLIECCOB (SIBJICHUI): MHEPIMAIbHAS CUCTEMA OTCUETA, aDCOTIOTHO TBEPIOE TEIIO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBW)XCHHE, CBOOOIHOE IIaJieHue,
abCcoMoTHO yrpyras Aedopmaliusi, abCOIOTHO YIIPYroe u abCOMIOTHO HEYNPYyroe
CTOJIKHOBEHHMSI, MOJICNIN Ta3a, MUAKOCTH U TBEPAOTrO (KPUCTALIMYECKOTO) Tena,
UJCaJbHbIN T'a3, TOUEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

® pa3nuyaTh YCJIOBUA (TpaHUIBl, 00JAcCTH) NPUMEHUMOCTH (HU3MUECKUX
3aKOHOB, TIOHMMAaTh BceoOmui xapakTtep (yHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

® AHAJTU3UPOBATH M OOBICHATH MEXAHUYECKUE TMPOIECChl W SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI W 3aKOHbl MEXaHUKH (OTHOCHUTEIHHOCTD
MEXaHUYECKOTO JABUKEHUS, (DOPMYJIIbI KHHEMATUKH PABHOYCKOPEHHOTO JABUKCHUS,
npeoOpazoBanusa [anunes uisi CKOpPOCTH M TepeMeleHusi, 3akoHbl HploTOHa,
MPUHIUIT OTHOCUTENIIBHOCTU ['anunes, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpPAHECHMS HMITYJbCa M MEXaHUYECKOW »HHEpPruH, CBsI3b padOThl CHJIBI C
M3MEHEHUEM MEXaHWYECKON SHEPTUH, YCIOBHUS PaBHOBECUS TBEPIOIO Tela), MpH
TOM HCIIOJIB30BaTh MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTb YCIIOBUS
MPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBaHuil ['anumnes, BTOporo u
TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMMITYJIbCA M MEXaHHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

® AHAJTU3UPOBATH U OOBSCHSATH TEIJIOBBIC MPOIECCHl U SIBICHHS, UCIIOJIb3YSI
ocHoBHbIe noj1okeHuss MKT u 3akoHbI MOJIEKYISIPHON (GUBHKU U TEPMOTUHAMUKH
(CBSI3b TaBJICHUS UJICATTLHOTO Ta3a CO CpeHEN KMHETUUECKON dHEPTUel TEIJIOBOTO
JBUKEHHUSI M KOHIEHTPAIMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO
CpeoHEW KUHETHMYECKOW SHEPrueil TEIIOBOTO ABWKEHUA €ro 4YacTHll, CBS3b
JIaBJICHUSI WJICAUIBHOIO Ta3a C KOHUEHTpAlMEd MOJIEKYJ M €ro TeMIepaTypou,
ypaBHeHHe MenzaeneeBa—Kianeinpona, NnepBbld 3aKOH TEPMOAWHAMHUKH, 3aKOH
COXpAHEHMS DSHEPruM B TEIUIOBBIX IIpolleccax), MNpPU HSTOM HCIOJIb30BaTh
MAaTEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHneneeBa—Knaneipona;

® AHAJTM3UPOBATH M OOBICHATH DIEKTPUUYECKHUE SIBIICHUS, UCIOJb3YS
OCHOBHBIE TMOJIOKEHUSI M 3aKOHBI AJEKTPOAMHAMUKK (3aKOH COXPaHEHHs
AIEKTPUYECKOTO 3apsAaa, 3aKOH KyiioHa, MOTEHUHATbHOCTh 3JIEKTPOCTATUYECKOTO
MOJIsi, NPUHUIUI CYNEPHO3UIIMU DJICKTPUUECKUX TOJIEH, MPU HTOM YKas3biBasd
YCIOBUSI TIPUMEHUMOCTH 3akoHa KysjnoHa, a Takke TMNpPaKTUYECKH BaKHbBIC
COOTHOIIEHHUS: 3aKOHBI OMa 71l y4acTKa Lenu U ISl 3aMKHYTOM 3JIEKTPUYECKOM
nenu, 3akoH Jhxoyms—Jlenna, mnpaswna Kupxroda, 3axonsr Dapames mist
ANEKTPOJIN3A);

® OMNHUCHIBATh (PU3MUECKUE MPOIECChl M SIBJICHHS, HCIOJb3Yysl BEJIUYUHBIL:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, HMIIYJbC TE€Ja M CUCTEMbI TEN, CHIIA,
MOMEHT CHUJIbl, JABJICHHE, IOTEHUMAJIbHAS DSHEPrus, KUHETHUYECKas SHEprus,



MEeXaHU4ecKasi 3Heprusi, padoTa Cuibl, LIEHTPOCTPEMUTEILHOE YCKOpPEHHUE, CHiia
TSDKECTH, CHJIA YIPYTOCTH, CUJIA TPEHUS, MOIIHOCTb, YHEPIrUs B3aMMOACHCTBUSA
Tena ¢ 3emiéit BOJIM3U €€ OBEPXHOCTH, SHEPTUA yIPyroil nedopmanuu mpyKuHsbl,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIlepaTypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI SHEPIUsl UJICAIbHOTO OJTHOATOMHOIO Ta3a, paboTa uAealbHOIO Tasa,
OTHOCUTEIIbHAsA BIIAXKHOCTh BO3ayxa, KIIJ[ maeanbHOro TEmIoBOTrO JBHUIaTeNs;
AIEKTPUYECKOE TI0JIE, HANPSIKEHHOCTH JJIEKTPUYECKOIO IIOJIA, HANPSKEHHOCTH
IIOJIs1 TOYEYHOTO 3apsifa WM 3apsHKEHHOrO 1apa B BAKYYME U B JIMDJICKTPHKE,
MOTEHIAAIT AIEKTPOCTATUYECKOTO oI, Pa3HOCTh NOTEHIAAJIOB,
ANEKTPOABMKYIAS  CWJa, CWia TOKAa, HANOpsHKEHHWE, MOIIHOCTh  TOKa,
ANEKTpUYECKass EMKOCTD INIOCKOTO KOHJEHCATOPa, CONPOTHUBIICHUE YYACTKA LIETH C
MIOCJEAOBATENBHBIM W MAPAJUIEIBHBIM COCOUHEHHEM DPE3UCTOPOB, DHEPIus
AIEKTPUYECKOTO TOJIS1 KOHAEHCATOPA,

® OOBSICHATH  OCOOCHHOCTH  MPOTEKAHUS bu3MYeCKuX  SBJICHHI:
MEXAHUYECKOE JBWXKEHUE, TEIUIOBOE JIBMIKEHHE 4YaCTHUL[ BEIIECTBA, TEILUIOBOE
paBHOBecHue, OpOYHOBCKOE JBIKeHUe, Iuddy3us, ucCnapeHue, KUIICHHUE U
KOHJICHCAIUs, TUIABJICHUE W KPUCTAJUIM3ALMA, HAIPABICHHOCTh TEIUIONEPENAYH,
ANEKTPU3AIMA  TEJ,  SKBUIIOTCHIMAIBHOCTh  MOBEPXHOCTH  3aPSKEHHOTO
IIPOBO/IHHKA,;

® IIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUYECKON BETUUYHHBI OT
JPYyTOM C HWCIHOJIB30BAHUEM IIPSAMBIX H3MEPEHUH, IIPU OTOM KOHCTPYUPOBATH
YCTAHOBKY, (DUKCHUPOBATHh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (HPU3NYECKUX
BEJIMYMH B BUJIE€ TPpaPUKOB ¢ Yyu€TOM aOCOJIFOTHBIX MOTPEIIHOCTEH U3MEPEHUH,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIECIOBAHUS,

® IIPOBOJIUTH KOCBEHHbIE W3MEPEHUS (PU3NYECKUX BEIMYUH, TPU HTOM
BBHIOMpPATh ONTUMAJbHBIM METOJ U3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIBHBIE TTOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUM;

® MPOBOAUTH ONBITHI MO MPOBEPKE MPEIIOKECHHON THMOTE3bI: TNIAHUPOBATH
AKCIEPUMEHT, COOUpaTh AKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJyYEHHBIE PE3YJIBTAThI U JEJaTh BBIBOJ O CTATYCE MPEAJIOKEHHON TUIIOTE3bI;

e co0I0/1aTh MpaBmUiia OE30MACHOTO TPy NIPH MPOBEJCHUHN UCCIICTOBAHUI B
pamMKax y4eOHOro HSKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIICIOBATEIHCKON U
IPOEKTHOM JEATEIIbHOCTA C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpHOTO 000PYAOBAHUS;

® peulaTh PACYETHBIE 3aJaud C SBHO 33aJaHHOM M HESBHO 3aJaHHOU
bu3nuecKoil MOJENbIO: HA OCHOBAHMU aHAJIM3a YCJIOBUS OOOCHOBBIBATH BBHIOOD
bu3rYecKoil MOJAENN, OTBEYAOINIeH TPeOOBaHUSIM 3aJaud, MPUMEHSITh (POPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAaThl (PU3UYECKUX TEOPHUI MPU UCIIOIH30BAHUU
MAaTEMATUYECKUX METOAOB PEUICHUs 3aJa4, IPOBOAUTH PacU€Thl HA OCHOBAHUHU
MMEIOLIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTHUPOBATh METObI
pELIEHHUs C YYETOM IOITYYEHHBIX PE3YJIbTaTOB;



® pemiarh KAayeCTBEHHbIE 3a/aud, TpeOylollue NpPUMEHEHHUs 3HaHUM u3
pa3HbIX pa3lenoB Kypca (U3UKH, a TAaKKE HMHTErpaldd 3HAHUWA U3 APYrux
IPEIMETOB E€CTECTBEHHO-HAYYHOT'O IIMKJA: BBICTPAUBATH JIOTHYECKYIO LIETIOYKY
paccy X JIeHUN C OMOpPOil HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUYECKUE
SIBJICHUS,

® UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JJisi OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENBbHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX MPOLIECCOB;

® TIPUBOJUTH MPUMEPHI BKJIAAa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

® AHAJIM3UPOBATh U OLICHUBATH MOCIEACTBHUS ObITOBON U MPOU3BOJACTBEHHON
JESTEIIbBHOCTH YEJIOBEKa, CBA3AHHOM € (PU3MYECKMMH MpPOLECCaMH, C MO3MIMNA
HKOJIOTHYECKOM 0€301acHOCTH, IpeCTaBICHUN 0 paImoHaIIbHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE Pa3yMHOM HCIIOIb30BAaHUU JTOCTHXKEHHIM HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YEJIOBEUECKOro 00IeCTBa;

® IPUMEHSTH PA3JIUYHbIE CIOCOOBI pabOThl ¢ MH(pOpMaNUEn (HUIUIECKOTO
COJIEP’KaHUSl C HCIIOJb30BAaHWEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE HH()OPMALIMOHHBIE TEXHOJOTUU IS
MOMCKa, TMepepabOTKU M MPEIbSABICHUA YYEOHOW M HAYYHO-TIOMYJISIPHOU
uHbOpMAIlMHU, CTPYKTYPUPOBAHUS U HUHTEPHpPETAUH MHPOPMAIUH, MOTYICHHON
U3  Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATh  MOJIYYaeMYIO
uHPOpMAIIMI0O U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHWM, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAIIUU;

® TIPOSIBIISITH OpraHU3aIMOHHBIC u MO3HaBaTENIbHbIC yMEHHUSI
CaMOCTOATEILHOTO TMPHUOOPETEHHs] HOBBIX 3HAHUM B TPOLIECCE BBIOJIHEHUS
MPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

e paboTarh B TpYIIE C HUCHOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATh PA0OTy TPYMIBI, PANMOHAIBHO PACHpPENEsaTh JEATebHOCTh B
HECTaHJAPTHBIX CUTYAIMsIX, aJICKBATHO OLICHUBATh BKJIAJl KAXKIOTO M3 YIaCTHUKOB
IpyNIibl B pelIeHUE paccMaTpruBaeMon MpoOJIeMbl;

® MPOSIBJISATH MOTHBALIMIO K Oynymied npodeccuoHaaIbHOM AESITeIbHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xonny oOyuenus B 11 knacce mpenIMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

® [OHUMATh poib (PU3MKK B HKOHOMHUYECKOH, TEXHOJOTUYECKOH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeaIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKU
B COBPEMEHHOM HAay4yHOW KapTUHE MHUpPA, POJIb ACTPOHOMHUHU B IPAKTUYECKOU
JEATEIbBHOCTH  YEJIOBEKAa W JAaJbHEHIIEM HAYyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYECHUE ONMCATEIBHOM, CUCTEMATU3UPYIOLLIEH, OOBSICHUTENIBHON U



IPOrHOCTUYECKONM  (YHKIMM  (U3MUECKOH TEOpUM —  DIIEKTPOJWHAMUKH,
CHELMATbHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3UKH, POIb (HU3HUECKOMN
Teopuu B (HOPMHUPOBAHHUM TPEACTABICHUN O (PU3MUECKON KapTHHE MHpA, MECTO
(¢u3nyecKoil KapTUHBI MUpa B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTABICHUN O IPUPOJIE;

® pa3nuyaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (U3NYECKUX Tel U
IPOLIECCOB (SIBJIEHUI): OJHOPOJHOE 3JIEKTPUUYECKOE W OJHOPOJHOE MarHUTHOE
MoJisi, TapMOHUYECKHE KoJeOaHus, MaTeMaTHYeCKH MAasTHUK, WJCaTbHbBIN
NPYKUHHBI MAasATHUK, TapMOHHYECKHE BOJHBI, HJICAJIbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIEW aromMa, aTOMHOTO sipa U KBAaHTOBOM MOJEIH
CBETA;

e pa3nuyarh YycJoBUS (TpaHULBbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

® AHAJIU3UPOBATh U OOBACHATH AJIEKTPOMATHUTHBIE MPOIECCHl U SIBICHUS,
UCITOJIb3YsI OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI JJIEKTPOJMHAMHMKU U CIIELHAIBHON
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPaHEHUs DSJIEKTPUYECKOro 3apsijia, Cuiia
Awmrepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIMU, NpaBuiio JleHia,
cBs3b DJIC caMOMHAYKIHMM B 3JIEMEHTE JSJIEKTPUYECKOW IEMU CO CKOPOCTHIO
U3MEHEHUS] CHJIbI TOKAa, MOCTYJIaThl CIELHAIBHOM TEOPUU OTHOCHTEIBHOCTH
OWHIITEITHA);

® AHAJIU3UPOBATh U OOBICHATH KBAHTOBBIE NMPOLIECCHI U SIBJICHMSI, UCHIOIB3YS
MOJIOKEHUST KBaHTOBOW (pu3uku (ypaBHeHUe OiHIITEeHHa st (GoTodrddexra,
NIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIUII COOTHOIIEHUSI HEONIPEAETEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPAHEHUs 3apsSA0BOTO M MAacCOBOIO YUCEN W DHEPIUH B
AJIEPHBIX PEAKLUAX, 3aKOH PaJMOAKTUBHOTO PaCIIaia);

® OMUCHIBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, HWCIOJIb3Ys BEJIUUYMHBI:
HaIPSHKEHHOCTD AJIEKTPUYECKOrO IOJISI, MOTEHIMA JIEKTPOCTATUYECKOIO MOJIs,
pPa3HOCTh MOTEHLMAJIOB, ANEKTPOJABUKYILAS CUJIA, UHAYKIUS MarHUTHOTO IOJI,
MarHUTHBIM TMOTOK, cuja AMIiepa, WHAYKTUBHOCTb, 3JIEKTPOABMXKYILIAS CHJIA
CAMOMHAYKIIMM, SHEPrusi MAarHUTHOIO  TMOJs  MNPOBOAHMKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTUS], SHEPTHUS MOKOSI CBOOOTHOM YaCTHUIIBI,
SHEPrusl U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi]l SApa, SHEPTUs CBSI3U SApa;

® OOBSCHATH  OCOOCHHOCTH  MpOTEKaHUs  (U3MYECKUX  SIBICHMIA:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, UHTEp(EPEHIIMs BOJIH,
nudpakius, AUCIEpCHsi, MOJIHOE BHYTPEHHEE OTpakeHHe, (HOTOIIEKTPUUYECKUN
abdext (pororddext), anvbha- u Oera-pacmaapl sAep, ramMma-u3IydeHue szep,
buznyecKre NPUHIUIBI CIEKTPAIIbHOTO aHalIu3a U paboThI Jlazepa;

® ONpENEIATh HANpaBICHUE HWHAYKIMM MArHUTHOTO IOJI IPOBOJHHKA C
TOKOM, CWIbl AmIiepa u cuiibl JIopeHua,



® CTPOUTH U300pAKEHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M,
Y PaCCUUTBIBATH €r0 XAPaKTEPUCTUKH;

® IPUMEHATH OCHOBOIIOJIATAIOLINE ACTPOHOMHUYECKHE TIIOHSITHSA, TECOPUU H
3aKOHBI JJIsl aHaiu3a U OOBsACHEHUS (PU3MUECKUX MPOIECCOB, MPOUCXOIANINX B
3BE3/aX, B 3BE3HBIX CUCTEMAaX, B MEKTaJaKTUIECKON Cpejie; TBUKEHUS HEOECHBIX
TeJ1, BOJIFOIIMHU 3BE3]1 U BeeneHno;

® IIPOBOJIUTh HCCIEAOBAaHUE 3aBUCHUMOCTEH (PU3UYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
¢bukcupoBaTh pe3yabTaThl MONYYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEJIUYUH B
BUJIe TpapuKOB C YYETOM aOCOTMIOTHBIX TOTPEIIHOCTEH W3MEPECHHM, [elaTh
BBIBO/IbI 10 PE3YyJIbTaTaAM UCCIIEAOBAHNUS,

® IIPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYMH, TPU HTOM
BBHIOMpPATh ONTUMAIbHBIA METOJ HW3MEPEHMs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIBHBIE ITOIPEIIHOCTHU MPAMBIX U KOCBEHHBIX U3MEPEHUM;

® MPOBOAUTH ONBITHI MO MPOBEPKE MPEIIOKECHHON THMOTE3bI: TNIAHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIU3UPOBATh
ITOJTYYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHON TUIIOTE3BI;

® OIMCHIBATH METObI MMOJYUYCHUS! HAYYHBIX aCTPOHOMUYECKUX 3HAHU;

e co0JII0/1aTh MpaBuUiia OE30MACHOTO TPy IPU MPOBECHUN UCCIICIOBAHUI B
paMKax y4yeOHOro SKCIEPUMEHTa, MPAKTUKyMa M y4eOHO-UCCIIEeIOBATEIbCKON U
IPOEKTHOM JEATEIIBHOCTA C MCIIOJb30BAHUEM W3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

e peliaTh pacy€THbIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(bu3MYecKoil MOJIENbI0: HA OCHOBAHWM aHAJIM3a YCJIOBUS BBIOMpPATh (PU3HUECKHUE
MOJIENIA, OTBEYAIOIIMEe TPEOOBAHUSAM 3a/layd, MPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJaThl (U3MUECKUX TEOpUM TIPU HCIOIb30BAHUU
MaTeMaTHYECKUX METOJOB PEIICHMS 3a1ad, NMPOBOAUTH PACUYETHI HA OCHOBAHUU
MMEIOIIMNXCS JAHHBIX, AHAIM3UPOBATh PE3YJAbTATHI U KOPPEKTUPOBATH METObI
pemeHns ¢ y4€TOM NOJIYYEHHBIX Pe3yJIbTATOB;

® pemiath KAauyeCTBEHHBIE 3a/aud, TPEOYIIHue NPUMEHEHUS 3HaHUN W3
pa3HBIX pa3leioB Kypca (GU3MKH, a TaKKe HMHTETpallid 3HAHUW W3 APYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAMBATh JIOTHYECKYHO LEMNOYKY
pacCyXJIeHU C OMOPOMl HAa M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pU3nyeckue
SIBJICHUS;

® UCIIOJIH30BAaTh TEOPETUYECKHME 3HAHUA Ui OOBICHEHHS OCHOBHBIX
MPUHITUTIOB pabOThl HM3MEPUTENIBHBIX NPUOOPOB, TEXHUUYECKUX YCTPOUCTB W
TEXHOJIOTUYECKUX IPOLIECCOB;

® [IPUBOJIUTH MPUMEPHI BKJIAJa POCCUIUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



® AHAJIU3UPOBATh U OLICHUBATh MOCIEACTBUS ObITOBOM U IMPOU3BOJACTBEHHON
JESTEIbBHOCTH YE€JIOBEKa, CBA3AHHON € (PU3MUECKMMM MPOIECCaMU, C IMO3ULUN
DKOJIOTHYECKON 0e30MmacHOCTH, IIPEACTABICHAN 0 palrOHAJIbHOM
IPUPOAOIOIb30BAHUH, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUM JTIOCTUKEHUN HAYKU U
TEXHOJIOTMH JUIs JaIbHEUIIETO pa3BUTHSI YEIOBEYECKOT0O O0IIECTBA;

® IPUMEHATH Pa3JIMYHbIE CIOCOOBI PadOTHl ¢ MHpopManueil (pusnueckoro
COJIEP’KaHUSI C HCIIOJb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTHUH,
Ipu 3TOM HCHOJIB30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIE TEXHOJOTHH IS
NOMCKa, TMepepabdOTKU M MPEIbSABICHUS YYEOHOW M HAYYHO-TIOMMYJISIPHOU
uHpOpMaIMU, CTPYKTYPUPOBAHUS U HMHTEPIpETalMM MUH(YOpPMALMH, MOJIyYEHHOM
U3 pa3iIMyYHbIX HCTOYHUKOB, KPUTHYECKH aAHAIM3UPOBATH  IOJYyYAEMYIO
UHPOpPMAIIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KAK HAa OCHOBE HMEIOLIUXCS
3HAHMI, TaK 1 Ha OCHOBE aHAJIN3a UCTOYHUKA HHPOPMALIUH;

® TIPOSIBISTH OpraHu3allOHHbIE u MO3HABATEJIbHbBIE yMEHUS
CaMOCTOATEILHOTO TNPHUOOPETEHHs] HOBBIX 3HAHUM B NPOLIECCE BBIOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

e paboTarb B TpYIIE C HUCHOJHEHUEM pPa3IMYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PabOTy TPYyHIbl, PAlMOHAIBHO pACHPENENiATh JAEATEIbHOCTh B
HECTaHJApTHBIX CUTYalUsIX, aIEKBaTHO OLIEHUBATh BKJIAJl KaXXJI0I0 U3 yYaCTHUKOB
TPYIIIbI B pELIEHUE PacCCMaTPUBAEMOU MPOOIIEMBI;

® NIPOSIBISATH MOTHUBALIMIO K Oyayuieil mpodecCuOHaIbHOW NeATENbHOCTH 110
CIEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
HaumeHnoBaHue pa3esioB U TeM MPOrPpaMMbl Konrtpoubnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pazznen 1. HAYUHBIM METO/ ITO3HAHWS IIPUPO/IBI
bubmuorexa [JOK
1.1 H i
AYHHBIH MCTOJL TTOSHAHHA TPUPOLET 6 https://m.edso0.ru/7f41c97c
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnuoreka IIOK
2.1 Kunemaruka 10 1 https://m.eds00.ru/7f41c97c
bubnuorexa [IOK
2.2 JluHaMuKa 10 https://m.edso00.ru/7f41c97¢
bu6nuorexa [IOK
2.3 CraTuxa TBEPIOro Tea S 1 https://m.edso0.ru/7f41c97c
bubanoreka LIOK
24 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1 https://m.edso00.ru/7f41c97¢
Hroro mo pazueny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1

OcHOBEI MOHCKYHHpHOKHHCTH‘{eCKOf/'I TCOpHU

15

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



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

bu6nmmoreka [IOK
3.2 Tepmoannamuka. TeroBble MalTMHBI 20 1 https://m.edsoo.ru/7fA1c97¢
ArperatHble cocTosiHus BeuecTa. da3oBbie bubmmoreka [JOK
3.3 14 1
MepEeXO/Ibl https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 DNEKTPUYECKOE TOTIe 24 1 https://m.edso0.ru/7f41c97¢
bubnunoreka LIOK
4.2 ITocTOSIHHBIN IEKTPUUECKUI TOK 24 1 https://m.eds00.ru/7f41c97¢
bubnuoreka [{OK
4.3 Toxu B pasnu4HBIX cpesax 6 https://m.eds00.ru/7f41c97c
Hroro no paszneny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
. bubnuoreka [{OK
o1 DusiHeckiit MpaKTHKYM 16 16 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 16
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11 KIIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

Ne ni/m JuiekTpoHHbIE (LU pPOBbIE)
NPOrpaMMsbI Bcero Konrpoabnubsie IIpakTHyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
bubnunoreka LIOK
1.1 MaruuTtHoe 1ose 14 https://m.edsoo.ru/7f41c97c
bubnunorexka LIOK
1.2 DJeKTPOMarHUTHAs HHIyKIHs 13 1 https://m.edso0.ru/7f41c97¢
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJTHbBI
bubnuoreka [{OK
2.1 Mexanndeckue KoineOanms 10 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
2.2 DeKTpOMarHuTHbIE KoJIeOaHus 15 https://m.edsoo.ru/7f41c97¢c
53 MexaHuuyeckue U 3JIeKTPOMarHuTHbIE 10 1 Bubmrorexa LIOK
. BOUTHLL https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
2.4 Orntuka 25 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 60

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoser CTO

5 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny )

Paznesn 4. KBAHTOBAS ®PU3UKA

bubnunoreka LIOK

4.1 KoprnyckysispHO-BOIHOBOMN Tyanu3m 15 https:/m.edso0.ru/7f41c97c¢
bubnunoreka LIOK

4.2 ®dusnka atoma 5

https://m.edsoo.ru/7f41c97¢c

43 ®dusKMKa aTOMHOTO SIPa U JJIEMEHTAPHBIX
' YaCTHIL

Htoro no pazneny 25

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

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

5.1 DEeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 12

bubnuoreka [{OK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Ouznyeckuil NpakTUKyM 16 16

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 16

Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE

Cucrematusanusa 1 0000IeHE

MNpECAMETHOI'O COACPIKAHUA U OIIbITA

7.1 15

NEeSITeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos

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

Hroro no pazneny 15
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®usuka. 10 kmace. YrnyOiaeHHsii ypoBenb. Mexannka / Mskumie I'.5., Cunsakor A.3. M.:
- dpoda.

Ousuka. 10 kmacc. YrioyOneHHbId ypoBeHb. MonekymsipHas ¢usuka / Mskumes .41,
CunsikoB A.3. M.: - [Ipoda.

®usmka.10- 11 kmacc. YrinyOsneHHBIH ypOBEHb. OiekTpoauHamuka / Mskumes [.41.,
CunsikoB A.3. M.: - [Ipoda.

®dusuka. 11 kimace. Yrnyonennsiii ypoBenb. Konebanus u Bosiabl / Mskumies I'.51., CunskoB
A.3. M.: - llpoda.

®usuka.10- 11 knace. Yraybnenusiii ypoBeHb. Onrtuka. KBantoBas ¢usuka / Mskuiies
['.4., CunskoB A.3. M.: - [Ipoda.






