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HOACHUTEJBHAS 3AIIUCKA
[Iporpamma no ydeOHOoMy mnpenmery «®Pusuka» ans 10 kmacca (yrinyOneHHBIN
YPOBEHb) COCTaBJIEHA Ha OCHOBE:
- PabGouas mporpamma mo ydeObHOMY Tipeamety «Dusukay st oOydaroruxcs 10
KJlacca (yrmyOeHHBIN YPOBEHB) SABJISIETCSA YacThIO OCHOBHOM
00111e00pa30BaTeIbHOM  MPOTpaMMbl  OCHOBHOTO  00Imiero  oOpa3oBaHUS,
peanmsytonieiicss B MAOY boranaunckoir COII Nel.
[Iporpamma coctaBiieHa Ha OCHOBE:

1. ®epepanbublii 3akoH «O06 oOpazoBanuu B Poccuiickoit ®exepanum» OT
29.12.2012 Ne 273-@3.

2. Ilpuka3z MunuctepctBa o6pazoBanus u Hayku PD ot 17.05.2012 r. Ne 413
«O0 yTBepkACHUU (PelepalIbHOTO TOCYJApCTBEHHOTO 00pa30oBaTENIbHOTO
CTaHJapTa CPeHEro oOLIEro 0Opa30BaHUMY.

3. Ilpukaz MunuctepctBa mnpocBemenus Poccuiickoit ®degepanuu ot
12.08.2022 Ne 732 «0O BHeceHHMH H3MEHEHUH B (eaepaabHbIi
rocyJapCTBEHHbIM ~ 00pa30BaTENbHBI  CTaHJAPT  CPEAHEro  OOIIEro
00pa3oBaHUS.

4. Ilpukaz MunucrepctBa rmpocBenieHus Poccuiickoit ®enepanuu ot
27.12.2023 Ne 1028 «O BHeceHMM H3MEHEHUN B HEKOTOPBIE MPHUKa3bI
Munobpuayku u Munnpocsemenusi Poccuu, kacarommecs: denepanbHbIX
roCy/1apCTBEHHBIX CTaHJAPTOB OCHOBHOTO 00IIEro 00pa3oBaHUs U CPEIHETO
00111ero oOpa3oBaHUs».

5. Ilpukaz MunucrepctBa mpocBemenuss Poccuiickoit ®enepauuu ot
18.05.2023 Ne 371 «O6 ytBepxaeHuun ¢denepanbHO 00pa3oBaTEIbLHON
IPOrpaMMBbl CPETHEr0 OOIIEro 00pPa30BAHMSY.

6. Ilpukaz MunucrepctBa mpocBemenuss Poccuiickoit ®enepanuu ot
01.02.2024 Neo 62 «O BHeCEHMM U3MEHEHHUN B HEKOTOpPbIC MPUKA3bI
MunucrepctBa tmpocBemieHust Poccuiickon  @enepanuu, KacarolIHUecs
denepanbHbIX 00pa3z0BaTEIbHBIX IPOTPAMM OCHOBHOT'O OOIIEro 00pa30BaHUs
U CpeHEro o0IIero 00pa3oBaHUs.

7. Ilpuka3z MunucrepcrBa mnpocsemenuss PO ot 09.10.2024 r. Ne 704 «O
BHECEHUU M3MEHEHUI B HEKOTOpbIE MPHUKa3bl MUHUCTEPCTBA MPOCBEMICHUS
Poccuiickoit @enepanuu, Kacarouuecs QenepanbHbIX 00pa3oBaTeNbHBIX
IporpaMM HaudajJbHOro OOIIero o0pa3oBaHMs, OCHOBHOTO  OOIIEro
00pa3oBaHUs B CPEIHETO O0IIEro 0Opa3oBaHUsD.

8. Ilpuxaz Munnpocgernienus Poccun ot 26.06.2025 Ne 495 «O0 yTBepKaeHUN
denepanbHOro nepevHs y4eOHUKOB, JOMYLIEHHBIX K HCIOJIb30BAaHUIO TNPHU
peanu3alry UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeIbHbIX
IporpaMM Ha4yallbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeIHEero oOIIero
oOpa3oBaHMsl OpPraHU3ALMSIMH, OCYIIECTBISIONIMMH 00Pa30BaTEIbHYIO



NEeSTEIbHOCTh, M YCTAHOBJIICHUM TPENEIBHOTO CpOKa HCIOIb30BAHUS
UCKJIFOUEHHBIX YYEOHMKOB U pa3paOOTaHHBIX B KOMIUIEKTE C HUMH y4€OHBIX
OCOOUI.

9. Ilpuka3z Munmnpocsemienust Poccun ot 23.07.2025 Ne 551 «O6 yTBepKaeHUH
deneparbHOTO  TMEpedyHs AJICKTPOHHBIX  O0pa30BaTEIbHBIX  PECypCOB,
JOMYIIEHHBIX K  HWCIOJB30BAHMIO  TIPU  pealu3alldd  HMEIOIIUX
rOCyJapCTBEHHYIO aKKPETHIAIUIO 00pa30BaTEIbHBIX MTPOTrpaMM HA4aIbHOTO
00111eT0, OCHOBHOT'O 00I11€T0, CPETHETO 00111eT0 00pa30BaHUS.

10. OcHoBHas oOpasoBaTeibHas IpoTrpaMma CpPEIHEro oOIIero oOpa3oBaHMS
MAOY boranmuackoit COII Nel.

11. YueOubiii mian cpeanero oOmiero od6pazoBanuss MAOY boranamHckoin
COMI Ne 1, npunsAThIil nengarornyeckuM coBetoM ot 03.07.2025r. (mpoTokon
Ne 13) u yrBepxaenunniit 08.08.2025 npukazom nupektopa Ne 214/0/1.

12. Tlonoxxenue o paboyeil mporpamme y4eOHbIX MPEAMETOB, yUeOHBIX KypcOB (B

TOM YHCJIC BHCYPOUHOU NEATEILHOCTH), YICOHBIX MOYJIEH, YTBEPKICHHOES
npukazom gupekropa 05.09.2025 Ne 269/0/1.

[Iporpamma 10 ¢u3MKEe Ha YPOBHE CpPEAHEr0 OO0IIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBartesibHON TporpaMmsl, npectaBieHHbXx B DI'OC COO, a Takxe
c yuéroM (enepanpHoi paboueld mTporpamMmbl BocnuTaHus U KoHuenmuu
npenoaaBanus yaeOHoro mpeamMera « Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIIHIX
Poccuiickoit @eneparinu, peaqu3yoiux OCHOBHBIE 00pa30BaTEeIbHBIC IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE MPEIMETHOE COIEPKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M Pa3JeioB
y49eOHOTO TpeaMeTa ¢ y4ETOM MEKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOyYaronIuxcs.
[Iporpamma 1o ¢Qusuke maér mpeacTaBICHUE O IEJAX, COJEpPKAHUH, OOIIeH
CTpaTeTuu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCS CPEICTBAMHU
yuebHoro npenMera «Pusnkay Ha yrIyOJIEHHOM YpOBHE.

N3yuenne kypca (Qu3MKUA yriayOJIEHHOTO YPOBHSI IMO3BOJISIET pPEAM30BaTh
3a/1auu MPOPECCUOHATILHON OPHEHTAIINH, HAIIPABICHO HA CO3/aHHE YCIOBUHN IS
MPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOydJaromumcsi, KOTOpble HEOOXOAUMBI JUIsi TPOAOJKEHUS oOoOpa3oBaHUsA B
OpraHu3anusx Npo(ecCUOHAaTBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B mporpamme mo ¢pusnke onpeaensroTcs MmIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemaHero oO0mero oOpa3oBaHUs: JWYHOCTHBIC,
MeTanpeMeTHbIe, NpeaMeTHble (Ha  yrayOonénHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKONM OCHOBOWM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX



nporpaMmy 1o (hu3MKe Ha YPOBHE CPEHETO 0011ero 00pa3oBaHus Ha yriayOnEHHOM
YPOBHE, SBJIIETCS] CHCTEMHO-AEATEIbHOCTHBINA MOJAXO.

[TporpamMma no (pu3HKe BKIIOYAET:

IUTAHUPYEMBIE PE3YJIbTAaThl OCBOEHUS Kypca PU3UKU Ha yriayOinEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI IO FOJaM O0yUYECHUS;

coJiepkanue yueOHoro npeamera « Pusuka» 1o rogam 00ydeHus..

[Iporpamma 1o @u3MKe HMEET NPUMEPHBIA XapakTep U MOXKET OBITh
UCIOJIb30BaHa YUYUTENIAMHU (PU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX Mporpamm.

[TporpaMMa no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHULMATUBY YUHUTEIECH U
IIPENOCTABIACT BO3MOXHOCTH [UISl pEalu3alMd  Pa3IM4HbIX METOIUYECKHUX
MOJIXOJJOB K MpEenoAaBaHuio0 (U3UKH HAa YIrIyOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEpKaHUs Kypca.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHBIN Kypce (U3UKH — cCUCTEMOOOpa3yroIuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE M AKTHBHOE
IpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENNJIO XapakTep U OypHOE pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTUN B cpepe IHEPreTUKHU, TPAHCTIOPTA, OCBOCHHSI KOCMOCA,
MOJIYYEHUs] HOBBIX MATE€pUAJOB C 3aJlaHHbIMU CBOMCTBaMH. M3yueHue (Pu3nKu
BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA
oOyuaroiierocsi, B (popMupoBaHuEe yMEHUI MPUMEHATh HAYUHBIH METOJ MMO3HAHUS
IPU BBIIOJHEHUH UMHU YUEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeHEr0 0011Iero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UMKH
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisgeTcs
(dbopMUpOBaHUE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BELIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanusanvs OpeAnonaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoen npuxnaonoit nanpaenennocmu. Kypc pusuku yriayO0inEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TEOpUM M 3aKOHOB. IIpm »TOM paccMarpuBaroTCs Ha



yYpOBHE OOMIMX MpPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
cCollepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM MpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUA M TEXHOJIOTUM, a Takke OOCY>KIEHUs
po0JIeM paloOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

OcBoeHue coaep:KaHus MPorpaMMel 1Mo (PU3KUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-EATEILHOCTHOTO nmoaxoaa. g pusmku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOIB30BAHUHM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro (¢akropa yudeOHoro mpouecca. s yriayOnaéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOTO0 3SKCIEPHUMEHTA,
BKJIIOUAIOLIETO (PpOHTAIbHBIE YYCHHUECKHE OIBITHl MPH HU3YYEHUH HOBOTO
Martepuaia, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3aluuu GU3NYECKOro npakTukyma. B nepBom ciryyae npakTUKyM
npoBoauTcss b0 B koHIe 10 m 11 kimaccoB, auOO TOCJE MEPBOTO M BTOPOTO
MOJYTOANN B KaXKJIOM U3 3TUX KJ1accoB. BTopo# crnocod — 310 uHTerpamust padot
IPaKTUKyMa B CHCTEMY JIaDOpATOPHBIX padOT, KOTOPBIE MPOBOIATCA B MPOLECCE
u3ydeHus: pazznena (temsl). [Ipu sTom moj paboTamMu MpakTUKyMa MOHHUMAETCS
CaMOCTOATEJIBHOE ~ HCCIEAOBAaHUE, KOTOPOE THPOBOAUTCS II0 PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOMIAaroBO HHCTPYKIIHH.

B nporpamme 1o (@u3Mke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHAa €IWHBIM IepeyHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTEIbHOTO Mpolecca UCXOAsS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMSI W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEpPEHHUs], UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3NYECKUX BEIUYHMH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTE3.

Bonbiioe BHMMaHuE yeisieTcs pEIIeHNI0 PACUETHRIX M KAaU€CTBEHHBIX 3a/1ad.
ITpu 3TOM 1711 pacUETHBIX 3aa4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
Y HESBHO 3aJJaHHON (hU3UYECKON MOJIEIbIO, TO3BOJISIIOLIUE TPUMEHSATh U3yUYECHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJHOT0 pasliena Kypca, Tak U HHTErpupys
MpUMEHEHNE 3HaHUN U3 Pa3HbIX pa3iesoB. [|Jisi KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBJITIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TPOTEKAHHUS (PU3UUECKHUX
SIBJICHUW U TIPOIIECCOB B OKpY’KarolIel JKU3HU, TpeOyroimue BbiOopa Ghu3ndeckon
MOJIEJIU JUIsl CUTYalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrnedeHnto yueOHOro nmporecca Kype Gpu3nku yriiyOoi€HHOTO ypOBHS HA yPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX MPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabOpaTOpHOE
000py10BaHUE IS BHIMOTHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nKe y4eHU4eCKux



OTBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opyI0BaHUE.

JleMoHcTpaniioHHOEe  00Opy/I0BaHuEe (HOPMUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpyIOBaHHWE IS YYEHUYECKHX TPAKTHYCCKUX paboT
dbopmupyeTcss B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIeuMBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dopMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYCHUIO TIPUPOIBI, PA3BUTHE WX HWHTEJUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

(dbopMUpOBaHKHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpoOBaHUE TIPEACTABICHUA O poiu (PU3MKK JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JTanbHENIIeMy 00y4eHUIO B 9TOM HaIPABJICHHH.

JlocTmxeHne 3TUX Lenei o0ecreynBaeTCsl pelIeHneM CIEIyIoMMX 3a7ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMbI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJISpHYI  (HU3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHUpOBaHNE YMEHHUI MTPUMEHATh TCOPETUICCKUE 3HAHUS 111 OOBSICHEHHUSI
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTHYCCKUX DPEIICHUHA B
MMOBCEIHCBHOM KU3HU;

OCBOEHHE CIIOCOOOB peIICHUS Pa3IMYHbIX 337124 C SIBHO 3aJaHHOMN (hU3nUecKoi
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJIeNIM, aJ€KBaTHOW YCJIOBHMSM 3a/ladyd, B TOM 4YHUCJE 3a7a4 HH)KEHEPHOTO
XapakTepa;



NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEY;

OBJIQJICHUE METOJAAMHU CaMOCTOATEIHHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3MUecCKuX HAKCIEPUMEHTOB, aHalIM3a MW HUHTEepHpeTanuu  MHbOpMaInH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO37laHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUI TMPOEKTHO-UCCIEI0BATEILCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JACATENHHOCTH, CBA3AHHOU
¢ (PU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3zoBaHus BbIOMpaeTcs OOYyYarOUUMUCS, IUIAaHUPYIOIIMMH TPOJOHKEHHE
o0pa30BaHus M0 CHENUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPHIIS.

Ha uzydenue pusuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus otBoauTcs 340 yacos: B 10 kiacce — 170 vacoB (5 yacoB B HEZCIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHJOBAaHHBIM, YYHUTEIh JENaeT BBHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIUBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPKAHUE OBYUYEHUSA
10 KUIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalbHasg HayKa 0 pupoje. Hayunslii MeTo/ mo3HaHus U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus Npupojsl. HabGmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAIOrOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[TorpemnoctT  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unore3a. PU3NYECKUI 3aKOH, TPAHULIBI €r0 NPUMEHUMOCTH. PHU3nyecKas TEOpHUs.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpa, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHure cuiibl TOKa U HAPsHKEHUS B IIEMU MOCTOSIHHOTO TOKA MPU MTOMOIITH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl nzmMepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxkeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOMl TOYKHM, €ro MNPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, UX MPOCKUMH HA OCH CUCTEMbI KOOpJIHUHAT.
CroxeHue rnepeMenieHnil U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHOe MajeHue. YCKOpeHHEe CBOOOTHOTO majicHUs. J[BumkeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEpUATIbHON TOYKH OT BPEMEHU U UX T'padUKu.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi W JUHEHHas cKopocTh. [lepmom m vactora obOpareHus.
[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KAacaTelIbHOE (TAaHT€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEpPUaAIbHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JBH>)KCHUE CHAPSAJIOB, LIEMIHBIE, IIIECTEPEHYATHIE U PEMEHHBIEC IEPEIaUn, CKOPOCTHBIE
TUTHL.

Hemoncmpauuu.

Mopens cucTteMbl OTCUETA, WILTIOCTPALMSA KMHEMATHUYECKUX XaPAKTEPHUCTHUK
JBH>KCHUSL.

CriocoObl UccieI0BaHus TBUKEHUN.

Nnmroctpanys npenesbHOro Nepexoia U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

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

HaGmionenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEMN IBUIKEHHSI OJHOTO M TOTO K€ Tela
B Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

M3mepeHre yCKOpEeHHs MpU NPSIMOJUHERHOM PAaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IIYyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

N3ydenue nBuxkeHus Teia, OpoleHHOro Topu30HTanbHO. [IpoBepka runoressl
O TPSAMOM MNPONOPLUOHAIBHOM 3aBUCHMOCTH MEXAY AAJIbHOCTBIO TNOJIETA M
HAYaJIbHOM CKOPOCTBIO TEJIA.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHuss KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. lunamuxa.

[lepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcuéra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHiun cynepno3unuu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA [U1s1 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
VHEPTHOU MACCHI.



Cuia TsiecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/IEHUS OT BBICOTHI HAJl
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaguueckoi mupoThl. JBrkeHre HeOECHbIX Tel
U ux cyTHUKOB. 3akoHbl Kemiepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyiierocs c
YCKOPEHHUEM.

Cuia tpenusi. Cyxoe Tpenne. Cuiia TpeHUs CKOJIbKEHUS U CUJIA TPEHHUS TTOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS PU ABUKEHUU TeJa B )KUJIKOCTU WIIN
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JABHKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: MOANIUITHUKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOmnronenue OBUXKEHUS TE€JI B MHEPIUMATIBHBIX U HEMHEPIUATIBHBIX CUCTEMAaX
OTCYETA.

[IpyHLIIMTO OTHOCUTEIIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOICHCTBYIONIEH MPUIIOKEHHBIX K TE€ITY CUJI C TPOU3BEACHUEM
MaccChl TeJla Ha €ro YCKOPEHHE B MHEPLUAIBLHON CHCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOJICHCTBUS TE.

N3mepenune Mmacc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHre paBHOJAEHCTBYIOLIEH CUJI IIPHU JBM)KEHUHM OpyCcKa MO HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMIKEHHUS Opycka TI0
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3uHOBOM 00pa3siie, OT X Jeopmariuu.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON uepes
NETKuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHMOCTH Frp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTU € IEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

N3yueHne NBUAKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AOcomotHo TBEpHoe Teno. [locTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpAOro Tejaa. MOMEHT CHJbl OTHOCUTEIBHO OCHM BpauieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEyCTOWYNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE IMPOLECCH: KPOHILUTEWH,
CTPOUTEINIbHBIN KpPaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanve yciloBUM paBHOBECUS TBEPAOIO Telda, HMEIOLIEro OCh
BpAILICHHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CHII YIIPYTOCTH.

M3ydeHne yCcTOWYUBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

VMItynibC MaTepUAIBHOM TOYKH, CUCTEMBI MATEpUAIBbHBIX TOUeK. LIeHTp mMacc
CUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema O IBHKEHUU LIEHTPa Macc.

HMMmysibC CHITBI M MU3BMEHEHHE UMITYJIBCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnyibca MaTepUabHOW TOYKM. lIpeacraBimeHne o coxpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM MepeMelieHuu. ['paduueckoe
npejcTaBieHUe pabOThl CHIIBI.

MoIHOCTS CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUYKH.

[loTeHnManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >HEprus.
[ToTenmuanbHas sHEprus ynpyro nedopMupoBaHHOW NPy uHbL. [loTeHImanpHas
DHEPIus Tejla B OJHOPOJIHOM I'PaBUTALMOHHOM noJie. [lorennuansHas sHeprus rena
B TPAaBUTALIMOHHOM TMOJi€ OJHOPOAHOro mapa (BHyTpU W BHe Iuapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3b pabOThI HEMMOTEHIIMATIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEprun
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHOM >KUAKOCTH KAK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckue yCcTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBINA MUCTOJIET, THPOCKOM, GUTYPHOE KaTaHNWE Ha KOHbKAaX.

Jlemoncmpayuu.



3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHre MOIHOCTHU CUJIBL.

W3MeHeHne 3HEpTUn Telia MPU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHUs] KUHETHYECKOM WM IMOTECHIHMAIBHOW SHEPrud NpH
JICWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaJICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepeHre ummyiibca Tejia o TOpMO3HOMY MYTH.

N3mepeHure CUitbl TSITH, CKOPOCTH MOJIETHU JIEKTPOMOOUIIS U MOUTHOCTHU CHUJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHJIBI.

HccnenoBanre cCOXpaHEHUsI UMITYJIbCA TTPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHre KHHETUYECKOM YHEPTUM TeJla 10 TOPMO3HOMY MYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHUS.

Omnpenenenue pabOThl CWIBI TPEHHUS TPHU JABIXKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJsIpHO-KHHEeTHUeckoi Teopun (MKT), wux
onbITHOE 00ocHOBaHue. uddysusa. bpoyHoBckoe nBrkeHue. Xapakrep JIBUKCHUS
M B3aMMOJCHCTBUS YacCTHUI] BEIIECTBA. Mojaenu CTPOEHHs Ta30B, KUIKOCTEU H
TBEPIBIX TET U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJiekya (atomoB). KonuuecTBo BemectBa. [locTtostHHas ABoraapo.

TenoBoe paBHOBecue. TemmepaTypa u crmocoobl e€ u3mepenus. Illkama
temneparyp Llenbcust.

Mogens uiealbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSl XaOTUUECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomroTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJeaJbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduyeckoe
MPEICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEeAHEHd  KHUHETUYECKOW  DSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJEKYJ HJCAIBHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETUUECKON TEOPUM UICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEHEH
KMHETUYECKOW SHEPrUel MOCTyNaTEIbHOIO TEIIOBOIO IBUKEHUS €€ YACTHIL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECChl: TEPMOMETD,
OapoMmeTp, MOTy4YEeHUE HAHOMATEPHUAIIOB.

Jlemoncmpayuu.



Mopenu nBuKeHns 4aCTHLl BELIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUYKEHUS.

Huddysus KUIKOCTEH.

Mogens onbita lllTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnronenue u ucciegoBaHue N30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HccenmenoBanne 1mporecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHEe MEXKTy Topsiueid U X0JIOTHOM BOJOM.

N3ydyeHne H30TEpMHUECKOrO Ipolecca (PEeKOMEHIO0BAHO HCIIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3ydenue nzobapHoro npoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

Tepmoaunamuueckas (T[[) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOAMHAMHYECKON CUCTEMBI. BHeIIHNE M BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OIIMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CamMoOnpOW3BOJIbHAs — peJIaKCalns
TEPMOAMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpPAaBHEHMI:
ypaBHeHHEe MenneneeBa—Knanelipona U BeIpaKeHUE [JI1 BHYTPEHHEW SHEPIUM.
VY ci10BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALMs YaCTHUL], BBICOKHE
TEeMIEPATyphl. BeipaxkeHue Uil BHYTPEHHEW SHEPTUHA OJHOATOMHOTO MIEAJIBbHOIO
rasa.

KBa3ucratnyeckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoArHAMUKe. Beraucinenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONIPOBOIHOCTD, U3Ty4YECHHUE.

KommuectBo TtemnoTel. TemmoéMKOCTh Tena. YAenbHass W MOJISIpHAs
TEIUIOEMKOCTH BEILECTBA. YpaBHeHUe Maiepa. YaenbHas TeEIUIOTa CrOpPaHUs
toruBa. Pacuér kommuecTtBa TemioThl mnpu Temonepenaye. Ilonarue o0
ananabaTHOM Tpolecce.

[lepBbIii 3aKOH TEpMOAMHAMUKHN. BHYTpeHHss 3Heprusa. KoinuecTBo TEeroTel
U paboTa Kak Mephl W3MEHEHHUS BHYTPEHHEH OSHEPruM TEPMOIMHAMHYECKOMN
CUCTEMBL.



BTopoii 3ak0H TepMOIMHAMUKH J1JIsI pABHOBECHBIX MTPOIIECCOB: UepPe3 3aIaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AGCOJIIOTHAS TEMIIepaTypa.

BTopoi 3aKOH TEPMOIMHAMUKH 711 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIICHCAITU!
(Knaysuyc). Heo6paTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHIMIIBL AECTBUS TerToBbIX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTesneil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpOWCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNIbHBIA U KapOIOpaTOpHBIA JABUTATENM, TNapoBas TypOuHA,
MOJYYEHUE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKU «TETUIOBOM» U AJICKTPOIHEPTHUHU.

Jlemoncmpayuu.

N3meHenue Temneparypsl pu ainadaTUYeCcKOM PaCIIuPEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yACIBbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObl M3BMEHEHHMSI BHYTPEHHEN YHEPTHUH.

HccnenoBanne aaunabaTHOTO Ipoliecca.

KomnbroTepHbie MOJIETU TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne agunabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSA3M HHEPTHUH MEKMOJICKYJSIPHOTO B3aUMOJCHCTBUS U
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kumnenue. Y aebHas TerioTa
napooOpa3oBaHUsI.

HacelllieHHble W HEHAchIIEHHbIE TMapbl. KauecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO Iapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTh OT
00BEMa HACBIIIEHHOTO TIapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JAABJICHUS B
KUJKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTbD.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiu3auus. YJIeJIbHAas TEIIOTa IUIABJICHUS.
Cyb6numarmsi.

Hedbopmaruu TBEpAOTO Tena. PacTskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nepopmariuii.



TennoBoe pacuupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JUHEHHOE
pacuimpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIupeHHusi Tell (Ha KaYECTBEHHOM ypOBHE).

[Ipeobpa3zoBanue sHEeprun B (Pa3oBBIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OaiaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod3(phuIMEeHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanumisipasie siBnenus. J[aBieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TermioBoe paclupeHue.

CBOMCTBa HACBIIICHHBIX apOB.

Kunenune. Kurnenue npy noHM>XKEHHOM TaBJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

KanunnsapHsie siBICHUS.

Mopenu HEHBFOTOHOBCKOM KUJKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS] KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenune yaenbHON TEIIOTHI TUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITIOMEILECHUH.

N3mepenne ko3¢ dumpeHTa MOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OT
MPUIIOAKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, [HUAJIEKTPUKA M  MOJYIPOBOIAHUKH.
DJIeMEHTaPHBIN ANEKTPUUECKUH 3aps. 3aKOH COXPAaHEHUS dJIEKTPUUECKOTO 3apsi/ia.

BsaumopaeiictBue 3apsaoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Dnektpudeckoe nose. Ero neiictBre Ha 3IEKTPUYECKUE 3apsibl.



Hanpsok€nnocts  anexTpuueckoro  moins.  [IpoOueiii  3apsan.  Jlunuwm
HaIpsKEHHOCTH 3JIEKTPUYECKOTO 1MoJsl. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTIO IMMOJAsA. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTennman snexkTpocraTuyeckoro mosst. CsA3b HANPSHKEHHOCTHU MOJISL M Pa3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3UIINU STIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00béMy miapa. [losie paBHOMEPHO 3apsKEHHOM
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HanpsOKEHHOCTH JTHX TOJEH |
DKBUIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPS/IOB.

JvanexTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlnpnextpruyeckas
IIPOHULIAEMOCTb BEILLIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

JIBrkeHne 3apsKEHHOW YaCTULBI B OJTHOPOAHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TTOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Mopnens anekTpocratuueckoro reHeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JEKTPUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

YCTpOUCTBO U AEUCTBUE KOHAECHCATOPA IIOCTOSHHOW U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUYECKOW NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habnronenue npeBpaleHus SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUsI CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpudecKuili mok.

Cuia toka. [locTosiHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHMKH
toka. Hampskenune U u DJ1C é.

3akoH Oma 11 ydacTka 1enu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U IUIOMIAJd TOMNEPEYHOTO CEUCHHS. Y JIebHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

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

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENsEMas Ha
pes3ucrope.

O/1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHHUKA TOKA. 3aKOH OMa 7151 TOJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM Ienu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMBbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEpPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON SHEPTHUHU.

Hemoncmpauuu.

N3mepenre cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS [JI1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COTMPOTHUBIICHUS UIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
MJIONIAY MOMEPEYHOr0 CEUCHUSI U MaTepHrala.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipsimoe uzmepenne DJC. KopoTkoe 3aMbikaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUS.

Crnioco0Obl coemMHEHUsT UICTOYHUKOB Toka, DJ[C GaTtapeii.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS TPOBOAHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbL TOKA OT HANpPSOKEHUS JJIS  JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).



N3mepenne D/1C 1 BHyTPEHHETO CONTPOTHUBIICHHUS] HCTOYHUKA TOKA.

Hccnenosanue 3aBucumMoctd DJIC ranbBaHMUYECKOro 3JIEMEHTa OT BPEMEHHU
IIPY KOPOTKOM 3aMBIKaHUHU.

HccenenoBanne pasHOCTH NOTEHIMAIOB MEXKY IMOJIFOCAMUA UCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIN.

HccnenoBanye 3aBUCMMOCTH TOJIE3HOM MOITHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

OnekTpuyeckas NPOBOAUMOCTb  PAa3IUYHBIX  BEIIECTB.  JJEKTPOHHAS
IIPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpOBOIHUKMY. CoOcTBEHHass U MpPUMECHAas  IPOBOJUMOCTb
NoJIyIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPOoIn3a.

OnexkTpudyecknid TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSTEIBHBIN
paspsan. Paznmuunpie TUIIBI CAaMOCTOSITENBHOTO pa3pana. Monnus. [lma3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30pas3psiaHbIe
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBbIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/, FalbBaHUKa, paMHUPOBAHUE ME/IH, BBIIIJIaBKa
AIFOMHUHUSA, DIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpauuu.

3aBHCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

3akoHsl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TNOA.

Yuenuueckuit saxkcnepumenm, nadopamopnoie padomuol, nPAKMUKYM.

Hao6mronenne ammekTpoimsa.

N3mepeHune 3apsaa OJTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTM  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nvecKuil MPAKTHKYM.

Crioco0b! n3MepeHust PU3NYECKUX BETUYHH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
IU(QPOBBIX HW3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUMKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OueHka rpaHul] NOrpeHOCTEN.



[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHM, MCCIEJOBAHWHA  3aBUCHMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEHHYECKHH  HKCIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Me:knpeameTHbie CBSI3H.

N3yuenue kypca ¢pu3uku yriay0inéHHoro ypoBHs B 10 kiacce ocyuiecTBisercs
C YUY€TOM CcOJepXKaTeIbHbIX MEXIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvle noHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (PU3NYEecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl YypaBHEHUU. JIuHelHas (QyHKIMS,
napa6osa, runepbosua, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKLHUK Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B KUBOW Mpupoae, Aupdys3usi, ocMoc,
TEIJIO00OMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaloLeH Cpelbl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHHWE HAHOMAaTepHUaJiOB, TEIJIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, SJIEKTPUUYECKUE CBOMCTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAsl  JMCCOLMAIMs, TallbBaHUKA, 3JIEKTPOHHAas
MUKPOCKOIIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUEe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXpaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJAHEI'O OBILIEI'O
OBPA3ZOBAHUA/INYHOCTHBIE PE3YJIBTATDBI

JINMYHOCTHBIE PE3YJIBTATBHI
JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHOoro mnpenmera «Duzukar
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
ONBITA U OMNbITA JAEATEIBHOCTH B IPOLIECCE pean3alMy OCHOBHBIX HAIIPABIICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:
rPa’KIAHCKOT0 BOCTIMTAHMSA:
¢ Cc(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIUU 00YHAIOLIEr0Cs KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;
® TMPUHITUE TPAJUIMOHHBIX OOIICYECIIOBECUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
® TOTOBHOCTb BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3alluy;
® yMEHHME B3aUMOJICUCTBOBATh C  COUMAIBHBIMM  WHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;
® TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU JEATEIBHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
e chopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;
® I[ICHHOCTHOE OTHOIIEHUE K TOCYyAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
¢ c(hopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;
® CIOCOOHOCThH OIIEHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM
YHUCIIE B IESATEIILHOCTH YYEHOTO;
® 0OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAyILIETO.
ICTETHYECKOI0 BOCIIUTAHMA:
® DSCTETHUYECKOE OTHOIICHHWE K MHPY, BKIKOYAs OCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO (PUZNIYECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:
® UHTEpEC K pa3iudHbIM chepaM mpoecCHOHATBHON AESITeNIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIM
BbIOOD Oynymieit mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC
TJIaHBI;



TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO ¥ CaMOOOPa30BaHUIO B 00JIACTH
(U3UKK HAa IPOTSHKCHUU BCEH KHU3HH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LN YCTOMYUBOrO pa3BUTHUS YEJIIOBEUECTBA;

pacIIMpeHre OmbITa AEATEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (U3HKE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTHW HAy4YHOW JMESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA
Bba3oBble Joruyeckue aeiicTBUA:

CaMOCTOATENLHO  (OpMyIHMpOBaTH W aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TEeNNU ACATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUH HX
JOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaIbHBIX U HEMAaTePUATLHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTH, OIIEHUBATh COOTBETCTBHE
pEe3yIAbTATOB MEJISIM, OIEHUBATh PUCKH ITOCIICACTBHUI ICITCIHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnlie uccienoBarejbcKue 1eCTBUSA.

BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOAAMU
buznyeckoil HayKu;

BJIAJIETh  HAaBBIKAMH  Y4eOHO-HCCIICOBATEIILCKOM M MPOEKTHOM
NESTeNbHOCTH B 00NacTH (PU3HKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHHs 3a1a4 (PH3HYECKOTOo
CoZiep KaHUsI, IPUMEHEHHUIO PA3IMYHBIX METO/IOB TIO3HAHUS;

BJIAJIETh BUIAMH JEATEIHHOCTU 10 MOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIPETANN, TPe0OPa30BaHUIO U TPUMEHEHHIO B PA3IMYHBIX YIEOHBIX



CUTyallUsiX, B TOM YHUCJI€ MPH CO3JaHHUU Y4E€OHBIX MPOEKTOB B 00JaCTH
bu3uKwy;

BBISIBIIAITh TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHATM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHUs 3aJadyd pPe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH H3MEHEHUE B
HOBBIX yCJIOBHUSIX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh NEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HECSITSIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTe;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/IETh HABBIKAMM NOJTy4eHUsI UHPOopMauu (U3HNUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/ady € CoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B Pa3IMUHBIX (popmaTax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpPUH, BbIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIH3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHSA:

OCYIIECTBISATH OOIICHHE Ha Yypokax (U3UKH HW BO BHEYPOUYHOUH
JeSITEIIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIWUKTHBIX CHTyallMii W CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW U HHAUBUAYATLHON
padoThI;



BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN KaXK/10TO YJIeHa KOJUIEKTHBA,

OPUHUMATh IL€JIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHIO: COCTAaBJIATH IUIAH
JEHCTBUIM, pacpeeNsaTh poJid ¢ Y4€TOM MHEHHUM YYaCTHUKOB, 00CYX/1aTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOT0 yYaCTHHKAa KOMAHJbI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBbIE IPOEKThI, OLIEHWBATh WJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, PAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYIIIECTBIIATH TO3HABATENILHYIO JACSTEIBHOCTh B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSATEIILHO COCTABJIATH TUTAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, IUIaH BBITIOJHEHUS MPaKTUYECKOH pabOThI ¢ YUETOM HMEIOITHXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTECHUM;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KyJIbTYPHBIN
YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIIQJICTh HAaBBIKAMHM  II03HABATCIBHOM peduieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

HCIIOJI30BaTh MPUEMBI peIICKCHH JISl OIIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI U ApPryMEHTHI JIPYTUX IPU AHAIN3E PE3yJIbTAaTOB
JIEATEIILHOCTH;



® TPUHUMATH CeOsl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,;
® MPUHUMATh MOTHBBI M ApryMEHThl JAPYTHMX TpU aHajlIu3e pe3yIbTaToB
NesITeTbHOCTH;
® MpuU3HABaTh CBOE MMPAaBO U MPABO JAPYTUX HA OMIMOKH.
B mporiecce AOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBbI IO
¢uszuke [ YpPOBHS CpeAHEero o0mero oOpa3oBaHUS Yy OOyYaroIIMXCS

COBEPILIEHCTBYETCS OIMOIMOHATBHBIH WHTEJUICKT, TPEIIOIararoIInu i
c(OpPMUPOBAHHOCTD:
® CaMOCO3HaHUs,  BKIIOYAIONIETO  CHOCOOHOCTh  MOHMMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;
® CaMOpEryJHpOBaHHUA, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIMOHAJILHBIM M3MEHEHUSIM U MPOSIBIATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;
® BHYTPEHHEH MOTHBALIMM, BKIIOYAIOMIEH CTPEMIICHHE K JIOCTUKEHUIO LIEJIH
U yCHexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOMS U3
CBOHX BO3MO>KHOCTEH;
® OMIIATUHM, BKJIIOYAIOWIEH CIIOCOOHOCTh TMOHHUMATh 3MOLIMOHAJIBHOE
COCTOSIHUE JPYTUX, YUYUTHIBATH €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;
® COIMATbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH  BBICTPAMBATh
OTHOIIEHUSI C APYTMMH JIOJbMU, 3a00TUTHCS, MPOSBISITH WHTEPEC U
paspemiath KOH(MIUKTHI.
IHNPEAMETHBIE PE3YJIBTATBI
K xoHity oOyuenus B 10 knacce npeqMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
® [IOHMMaTh pOJb (U3UKH B  OKOHOMHYECKOM, TEXHOJIOTHYSCKOM,
OKOJIOTUYECKOM, COIMAIBHOW ¢ JITHYECKON cdepax esTeTbHOCTH
4eJIoBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOH KapTUHE MUPAa,
3HAUEHHUE OINUCATEIbHOM, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QyHKIUNA  (PUBMYECKOM TEOpUU —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKH, POJIb (U3UYECKON TEOPHH B
dbopMHUpOBaHUY TTPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;
® pa3nuyYaTh yCIOBUS MPUMEHUMOCTU MOZENIel (PU3NUECKHUX TeJl U IPOLIECCOB
(siBeHMI): MHEpIMaNbHAs CUCTeMa OTCUY€Ta, adCONIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHeE,
abcomoTHO ympyras jaedopmaius, aOCOJIOTHO YNPYroe W aOCOIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEINW Ta3a, XKUIAKOCTH U TBEPAOIO
(KpUCTaJINTMYECKOT0) TENA, ACATbHBIA Ta3, TOYEUHbIN 3apsia, OJHOPOIHOE
AIEKTPUYECKOE MOJIE;



® paznuyaTh yCJOBHs (TpaHUIIBl, OOJACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTrPaHU4YEHHOCTD UCIIOJIB30BAHUS YAaCTHBIX 3aKOHOB;

® aHAIM3MPOBaTh M OOBSICHATH MEXAHUYECKHE IIPOLIECCHl M SIBICHUA,
UCIIOJIb3YSl OCHOBHBIE ITOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIDKEHUS, (OpMYJbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, NpeoOpa3zoBaHusa [anmnes 14 CKOPOCTH M IEpEMELICHUS,
3akoHbl HpIOTOHA, mNpUHOMII  OTHOCUTENBHOCTH ['anmuies, 3aKkoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruH, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON >HEpruu,
YCIIOBHSI pAaBHOBECUS TBEPAOrO Tela), MPU STOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: INpeoOpa3oBaHMil ['ammiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHMs HMILYJIbCA U MEXaHUYECKOU
DHEPI'UH, 3aKOHA BCEMHUPHOTO TATOTCHHUS;

® AHAJIU3UPOBATh U OOBACHSTH TEIJIOBBIE MPOUECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble moJokeHuss MKT u 3akoHBl MOJIEKYJISIpHOU (U3MKH U
TEPMOAMHAMHMKHU (CBSI3b  JIaBJICHUS HUACAIBHOTO Ta3a CO CpeaHeu
KUHETUYECKOW DHEpPruer TEIIOBOIO JBMKEHHMS M KOHLEHTpALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUEN TEMJIOBOTO JABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpPAallMENM MOJIEKYJ M €ro TEMIEpAaTypol, YpaBHEHUE
MenneneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpPaHEHUsl PHEPrUM B TEIUIOBBIX MpoOIleccax), MPU ITOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUsI MenneneeBa—Knaneipona;

® aHAIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HUCIOJb3Ys
OCHOBHBIE IOJIOXKEHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsiaa, 3aKOH Kymona, MOTEHIUAJIBHOCTD
AIIEKTPOCTATUYECKOrO MOJIA, IPUHLHUI CYNEPHO3ULIUN JIIEKTPUUYECKUX
MOJIEN, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKXe€ NPAKTUYECKU BAXKHBIE COOTHOLIEHHWS: 3aKOHbI OMa i ydacTka
LENA W U1 3aMKHYTOM DJJIEKTPUYECKOM ILenu, 3akoH Jxoymsa—JleHna,
npasuia Kupxroda, 3akonsr @apajes A1 21eKTPoIn3a);

® ONUCHIBaTh (PUBHUECKHE MPOLECChl U SBJICHUSA, UCIOJIb3YsS BEIUYUHBI:
IIEpEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHUJIBI, JaBJICHUE, TOTCHIIMAIbHAS JHEPT U, KHHETUYECKas SJHEPTHs,
MEXaHUYEeCKasl S3HEprusi, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
Cuja TSDKECTH, CHila YNPYrOCTH, CHJIA TPEHMs, MOLIHOCTb, JHEprus
B3aMMOJEHCTBHS Tena ¢ 3eMiéi BOIM3HU €€ MOBEPXHOCTH, SHEPTUS YIIPYTOU
nedopManuy Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa



Tena, paboTa B TEPMOJIMHAMHKE, BHYTPCHHSISI DHEPTUsS HJICATHLHOTO
OJIHOATOMHOTI'0 T'a3a, paboTa HeaJbHOI0 ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ[ uaeansHOro TEIJIOBOI'O JBUTATels; JEKTPUUECKOE TMOJIe,
HaMpsHKEHHOCTh AJEKTPUUYECKOTO MOJIsl, HAMPSHKEHHOCTD MOJIS TOYEYHOTO
3apsiia WIM 3apsHKEHHOTO 1Iapa B BaKyyMe M B JIURJICKTPUKE, MTOTEHIIUA
AIEKTPOCTATUYECKOTO TOJIs, Pa3HOCTh MOTEHIIMATIOB, JJIEKTPOBIKYIIAS
cuia, Cuja TOKa, HaIlpsHKEHHE, MOIITHOCTh TOKa, DJIEKTpUYECKast EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  COMPOTUBICHHME  y4acTKa  IEmu  C
MOCJIEA0BATEIbHBIM U MapaJlICIbHBIM COCTUHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUUYECKOTO TOJII KOHAEHCATOPA;

OOBSCHATH  OCOOGHHOCTH  MPOTEKaHWUS  (U3WYECKUX  SBJICHMIM:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JIBMXKEHHE 4YACTUI[ BEIIECTBA,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE JBIKEeHUE, TUdPy3usi, ucrnapeHue,
KUIICHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAILIIM3aIlusl, HapaBJIECHHOCTh
TeIIonepeaauu, JAEKTpU3alns TeJ, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMUYUHBI OT
JIPYToM ¢ UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM, IPU 3ITOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH
¢u3MUecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JleflaThb  BBIBOJABI IO  pe3ysibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIMYMUH, TMPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJI M3MEPEHUs, OLEHWBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;
MPOBOJAUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ MPEMJIOKECHHOU
TUTIOTE3bL;

COOJTI01aTh MpaBmIIa 6€30MacHOTO TPY/la MPU TPOBEICHUN UCCIICIOBAHNN B
paMKax  y4yeOHOro  B3KCHepUMEHTa, MpakTUKymMa U  y4yeOHo-
HCCJIE0BATEIILCKOM W TIPOEKTHOM JIESATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEpPUTENLHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaAHUS;

peliaTh pAacy€THBIE 3aJjadd C SBHO 3aJaHHOW W HESBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWM aHAJIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MUECKOH MO, OTBeYaromield TpeOOBaHUSIM 3aJlauH,
MPUMEHSIThH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThl PU3UUIECKUX
TEOpPUH TPU MCIOJH30BAHUU MaTeMaTHYECKUX METOJIOB pEIIeHHUs 3aiad,
MPOBOAUTH Pacuy€Thl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3YIbTATOB;



pemarb KadeCTBEHHBbIE 3aJaud, TPeOyrollue NPUMEHEHUs 3HAHWM W3
pa3HbIX pa3leloB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LMKJA: BBICTPaMBaTh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C ONIOPOH Ha N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIIAIIOB PaOOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKHUX YCTPONCTB U
TEXHOJIOTMUECKUX POIIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOESKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIEITO MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIMI 3KOJOTUYECKON O€30MacCHOCTH, MPEACTABIECHUI O palliOHAaIbHOM
IIPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHWU JTOCTHKECHHM
HAyKd W TEXHOJOTWMK JUIsl JajJbHEHIIEro pPAa3BUTHA YEJIOBEYECKOIO
00IIIeCTBA;

IPUMEHSATh pa3IuyHble CIOCOObl paboOThl ¢ MHPOpMaUUEH (PU3NYECKOTO
COJIEp)KaHUsI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJOTMM JJI1 TIOMCKa, NepepaboTKU M NpPEabsSBICHUS Yy4yeOHOUH H
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uH(pOpMaIKU, MOJIYYEHHOM U3 Pa3IUMYHbIX HCTOYHHMKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;

POSIBIISITH OpraHu3alMOHHbIE U MO03HABATEIbHbIE yMEHUs
CaMOCTOATENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUM B TIPOLIECCE BHITIOJHEHUS
MPOEKTHBIX ¥ Y4EOHO-HUCCIEA0BATENIbCKUX PAdOT;

paboTaTh B TpyMIE C HCIOJHEHHWEM pAa3IUYHBIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAlMOHATIBFHO PACTIPEACIATh AEATeIbHOCTD
B HECTAHJAPTHBIX CUTYyalHsX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIro U3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil npodeccuoHanbHOU AESTENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoabnsie IIpakrnyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pazznen 1. HAYUHBIV METO/] IO3HAHUS ITPUPO/IbBI
11 Hayunblit MeTOA TTO3HAHUS TPUPOIBI 6 bubmmorexa LIOK
' v A prpos https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kuiemariica 10 L https://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
2.2 1
Auraniica 0 https://m.edsoo.ru/f16b68d7
bubmmoteka IIOK
2. é 1
3 Cratiica TBEpAOro Tea > https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpPaHEHUs] B MEXaHHK 10 1 buomoreia LIOK
' OHPT COXpATE © © https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
bu6 OK
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 htI/tIpSJ,I:I;I/?nT.e;izi.ru 1£16b68d7
bubnunorexa LIOK
3.2 T T 20 1
CPMOZNTHAMITA. T CIUTOBSIC MattHHe! https://m.edsoo.ru/f16b68d7
33 ArperatHble cocTosiHUS BeliecTBa. da3oBbie 14 1 bu6muoreka [JOK

epexobl

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
https://m.edsoo.ru/f16b68d7

Uroro mo pazneny 49
Paznen 4. 9JIEKTPOJIUHAMMUKA
bubnunoreka LIOK
4.1 DIEKTPHECKOe 1ore 24 https://m.edso00.ru/f16b68d7
. . bub6nmmoreka [IOK
4.2 IToCTOSIHHBIN SEKTPUUECKUNA TOK 24 https://m.edsoo.ru/f16b68d7
4.3 Toxu B pa3IMUHBIX cpemax 6 bubmorexa HOK
' p pea https://m.edso00.ru/f16b68d7
Utoro no pazneny 54
Paznen 5. PUBUUYECKHUU IPAKTUKYM
bubnuoreka [IOK
5.1 () i 16 16
HSHACCRIH TPAKTHIM https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 16
PesepBHOE BpeMms 10 bubmmorexa [IOK
p p https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I1O 170 16

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KJTIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnsie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
®dusnka — GpyHIaMeHTaIbHAsS HayKa bubmuorexa [JOK
1 1 02.09
0 Tpupoie https://m.edsoo.ru/1beef346
, Hayunsbiit MeToq HOSH&I—(I;ISI u . 1300 BuGnoreka LIOK
METO/1bl UCCIIEIOBAHUS (PU3HUUECKUX .
8 . A https://m.edsoo.ru/3a7fde29
SBJIICHUI
MO3HAHUSI IPUPOJIBI. JIFOJICHUE U .
PHPOA A https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pU3UKe
4 Crioco0b1 m3MepeHust (GU3HIECKUX 1 05.09 bubnuorexa [JOK
BEJIMYHMH ' https://m.edsoo.ru/ca2def03
5| norpeuncou wovepennt 1 gpog  PromorerallOK
P P ' https://m.edsoo.ru/7f18fda3
(UBHUYECKUX BETUYUH
MonenupoBanue B ¢puzuke. Poib u
6 | conpeuemon mymonsepms | 1 jogg  BrbmorerallOK
p i . P ' https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKON
NEeATeILHOCTH JIFOAeH
MexaHnueckoe ABUKEHUE.
7 81;10{2?1:[1:;1?;:3;; MEXaHUYECKOT O 1 10.09 bubmorexa LIOK
' https://m.edsoo.ru/e9a52f02
neuxkenwus. [Ipsimast u oOpaTHas
3a/1a4u MEXaHUKH
Pannyc-BekTop MaTepuaibHOU bubnuorexa [IOK
8 1 12.09
TOYKH, €r0 MPOSKIIMH HA OCH https://m.edso0.ru/30a108a5
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KoopauHar. Tpaekropus.
[Tepememenune. Cxopocts. Mx
HPOEKIMH HAa OCH KOOPAUHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBmkenue. ['papuueckoe onucanue

bubmuorexa [JOK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO 12.09 https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CroxxeHue nepeMenieHuii u 15.09 bubmmoreka [JOK
ckopoctei. Perienue 3anaq https://m.edsoo0.ru/761d18aa
HepaBHoMepHOE ABHKEHUE.

11 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. 16.09 bubnunoreka [JOK
[TpssMoTMHEHHOE IBUKEHHUE C https://m.edso0.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
['padmyeckoe onucanue

12 ni))ﬂg;onHHeﬁHoro JIIBUKEHUS C 17.09 bubmmorexa [JOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobOosiHOE MajieHe. Y cKopeHue
¢BOOOIHOTO IMaJEHNA. 3aBUCUMOCTD bu6mmoreka [IOK

13 19.09
KOODPJMHAT, CKOPOCTH, YCKOPEHUS https://m.edsoo.ru/f738109¢c
OT BpEMEHH U UX TpaPuKu
JIBukeHue Tena, OpOIIEHHOTO MO/ bubnnoreka [JOK

14 19.09
YIJIOM K TOPU3OHTY https://m.edso0.ru/71cbb4f5
KpuBonuHeiinoe 1BHKEHHE.

JIBM>KEHUE 10 OKPYKHOCTH.

15 VYrnoBas v JIMHENHAs CKOPOCTb. 99 09 bubnuorexa [JOK
[Mepron u yacrora. https://m.edsoo.ru/33196fhe
L{eHTpOCTpEMHUTENBHOE U TIOJTHOE
YCKOpEHHE

16 KoHnTtponbhast pabota mo teme 93.09 bubnuorexa [JOK

"Kuuemaruka"

https://m.edso0.ru/1242f32e
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IIepsblit 3ax0H HproTOHA.
HNuepuuanbHble CUCTEMBI OTCYETA.

bu6mmoreka [IOK

17 [TpuHIIUTT OTHOCUTEITBHOCTH 24.09 https://m.edso0o.ru/5a9e4a64
lNanunes. HennepuuanbHbie
CHCTEMBI OTCUETa
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. 26.09 bubnmoreka [JOK
Bropoii 3akon Hetotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiicteue ten. Tperunit 96.09 bubmuorexa [JOK
3akoH HbroToHa https://m.edso0.ru/57dba505
[TpuHIMI CyTICPIIO3UITUN CHUJI.
20 Pepmelljne 3az[ynatqua HpL:/IMeHeHI/Ie 29.09 bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aK0H BCEMHPHOTI'O TSATOTCHHS.
21 BKBI/IBaJIeHT}fOCTB rpaBUTAIMOHHOMN 30.09 bubmorexa [JOK
. https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MacChl
29 Cuiia TSKeCTH U yCKOPEHHE 01.10 bubnuorexa [JOK
CBOOOIHOIO MaIECHHS https://m.eds00.ru/22757f26
JIBm>keHne HeOECHBIX TE U X
HCKYCCTBEHHBIX CITyTHHKOB. bubmuorexa [JOK
23 03.10
INepBas kocMHuYEeCKast CKOPOCTb. https://m.edsoo.ru/11abfa0a
3akonsl Kemnnepa
24 Cuua ynpyroctu. 3akoH ['yka. Bec 03.10 bubnmnoreka [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BusbI cun Butmorexa LOK
25 ;la’::f“ ABIReRIe B KAKOCTH H 06.10 https://m.eds00.ru/1fa86499
YASTOM CHIH https://m.edso00.ru/2cb29676
COTIPOTHUBIICHUS CPEJIBI
26 Hasnenue. 'mapocrarndeckoe 07.10 bu6mmorexa [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOCONIOTHO TBEPJIOE TEIIO. bubmuoreka [IOK
27 [TocTynaTenbHoE U BpaaTeabHOE 08.10 bubnuoreka [IOK
JBH)KEHUE TBEPJIOTO TEIIa https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH 10.10 bubmuorexa [JOK
BparieHust. [1nedo cuiibl https://m.eds00.ru/653d3459
CrnoxeHue cuil, IPUIIOKEHHbBIX K
TBepaAoMy Teny. LleHTp TsxecTn bubmuorexa [JOK
29 10.10
Tena. Y CI0BUS paBHOBECHS https://m.edsoo.ru/9aa79a7d
TBEpPAOro Tesa. Buabl paBHOBECUS
bu6mmoreka [IOK
30 Pemeriie sazat 13.10 https://m.edsoo.ru/dclcaacO
KonTtponpsHast pabora o Teme
31 "I[I/IHI;MHKa. CI;aTI/IKa TBEP/IOTO 14.10 Bubmiorexa LIOK
| https://m.edso0.ru/9f5a574c
Tena
HNmnynbec MmaTepuanbHOU TOUKH,
CHCTEMBI MAaTEPHAIIbHBIX TOUYEK.
32 Lentp macc CIfCTeMI)I 15.10 Bubmiorexa LIOK
https://m.edsoo.ru/4bb8294b
MaTepHalbHbIX TOUeK. Teopema o
JBY)KEHUH LIEHTpa Macc
Nmnysbe cuitbl 1 M13MEHEHNE
33 I/IMH;]J'Ibca Tena. 3aKOH COXpaHEeHUS 17.10 Brbmiorexa LIOK
https://m.edsoo.ru/13f0a221
UMITyNbca. PeakTuBHOE MBMKEHUE
MoMeHT uMItysbca MaTe€pUaIbHON
34 touk. [Ipencrasnenue o 1710 bubnnoreka [JOK
COXpaHEHHH MOMEHTA UMITYJIbCa B https://m.edso0.ru/d6532eb9
[EHTPATBHBIX MOJISIX
bubmuorexa [JOK
3 PefIleHie 327121 20.10 https://m.edso0.ru/f7706d63
36 PaGora cunel Ha MaJloM u Ha 91.10 bu6mmorexa [IOK

KOHCYHOM IICPECMCUICHUH.

https://m.eds00.ru/913974c7
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I'paduueckoe npencrapneHue
paboThI CHIIBL. MOIITHOCTh CHIIBI

Kunernueckas sueprus. Teopema

bubmuorexa [JOK

37 00 U3MEHEeHUN KI/IHeTI/I‘;IGCKOI/I 22.10 https://m.eds0o.ru/9a5e2e74
SHEPrUM MaTEpPUAJIbHON TOUKHU
ITorennmansHeIe U

38 HENOTEHIMAIbHEIE CUJIBI. 94.10 bu6mmoreka [IOK
[MorenunansHas sueprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KOcMUYECKasi CKOPOCTb.
CBs13b pabOTHI HEMTOTEHIMATIBHBIX

39 CHJI C UI3BMEHEHHUEM MEXaHUYCCKOU 94.10 bubmuorexa [JOK
OHEPrHH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAHEHHUSI MEXaHUYECKOMN
SHEPrUuu
VYupyrue u Heynpyrue

40 CTOJIKHOBEHUs. Y paBHEHHUE 05.11 bubnnoreka [JOK
bBepuysu uis uaeanbHO https://m.edsoo.ru/f30f43b6
KUAKOCTU

41 KonrtponbHas pabora no reme 0711 bubnuoreka [IOK
"3aKOHBI COXpAaHEHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PazButne npeacrasieHui o

42 npupojie TerioTsl. OCHOBHBIE 07.11 bubnnoreka [JOK
nonoxenusst MKT. Tuddysust. https://m.edsoo.ru/b0a4445f
BbpoyHoBckoe nBukeHNE
CtpoeHue ra3000pa3HbIX, KHUIKIX

43 Y TBEPABIX TeJ. XapakTep 1011 bubnnorexka [JOK

JIBIOKEHNS 1 B3aUMOJECHCTBHUSI
YaCTHII BEIECTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYII

bubmuorexa [JOK

44 .K . 11.11
(aToM0B). KosutiecTBo BelecTsa https://m.edsoo.ru/c5b72ab7
ITocrosinHast ABoraapo
45 Temneparypa. TemioBoe 1211 bubnmoreka [JOK
pasHoBecue. [lIkana [{enbcust ' https://m.eds00.ru/0070d493
bu6mmoreka [IOK
40 Pemerme a/i2 14.11 https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 )4 iras. I 14.11
AICAIDHBII Ta3. £ G30BBIC SaKOHH https://m.edsoo.ru/1deb2367
48 YpaBHenue Menzeneena- 1711 bubmmoreka [JOK
Knaneiipona. Pemenue 3anau ' https://m.edso0.ru/8d12c328
49 AOcomoTHas TemnepaTrypa. 3akoH 18.11 bubnunoreka [JOK
JlaneToHa ' https://m.edsoo.ru/14e02d1f
50 Eljgf(ilulf;;l);i:;::fjjo(ﬁq R 19.11 Bubmrorexa HOK
' https://m.edso00.ru/68878d51
BEIIeCTBA
r
o | e pip | BSmok
pott ' pva, pa, ' https://m.edso00.ru/1344327b
n3zobapa
bu6nmoreka [JOK
2 MKT 21.11
> Ocrontioe ypasHetiie https://m.eds00.ru/c8094721
bu6nmoreka [JOK
53 P 24.11
cHicHie saaat https://m.edso00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYCCKON SHEPruei 25.11 https://m.edsoo.ru/c38af875
MOCTYMNAaTEeNFHOTO TETJIOBOTO
JIBIDKCHHS €€ YacCTHI]
55 O00011eHre U CUCTEMATU3ALIS 26.11 bu6mmoreka [IOK

3ganni o teMme "Ocuossl MKT"

https://m.edso0.ru/09d12fd8
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KontponbHas pabora o Teme

bubmuoreka [JOK

% "OcuoBel MKT" 28.11 https://m.edsoo.ru/13adad59
TepMoguHamMuyecKkasi CUCTEMA.
3anaHue BHEMHUX ycnoBui 1 T /1
cHucTeMbl. BHelllHMEe 1 BHYTpEeHHUE
o7 napametpsl. [TapameTpsl }'}TII; 28.11 bubmiorexa LIOK
https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpeJIHUE 3HAUCHUS
BEJIMYMH, OMMMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.
58 Camonpou3BoJIbHAs pelaKcalus 01.12 bubnuorexa [JOK
T/1 cucteMsl K TEIUIOBOMY https://m.edso0.ru/8ec512f0
PaBHOBECHIO
Mopaens ujieaIbHOTO Ta3a B
59 Tepffloz[HH):MHKe. VYemoBus 02.12 bubmorexa [JOK
- https://m.edso0.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIN
VYpaBHenue MeHnaeneepa-
60 KianeﬁpOHa u BipameHHe TUIst 03.12 bubmorexa IOK
. https://m.edsoo.ru/bal178d0
BHYTPEHHEH 2HEpruun
Beipaxenue 11 BHyTpeHHEN
SHEPrYU OJTHOATOMHOIO
61 H;[GI:UILHOFI([) rasa. 05.12 bubmorexa HOK
https://m.edsoo.ru/ac5cac15
KBasucraruueckue u
HECTATUYECKHUE TTPOLIECCHI
DnemeHTapHasi paboTa B
TepMOJMHAMUKE. Bpruucnenue bubmuorexa [JOK
62 05.12
paboThI 1o rpaduKy mporecca Ha https://m.edso0.ru/741d5738
pV-auarpamme
63 Temonepenayda kak crnocod 08.12 bubmuoreka [JOK

WU3MEHEHUs] BHYTPEHHEN dHEprun

https://m.edsoo0.ru/3d734561
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TJ1 cucremsl 6€3 coBepIIeHUs
paboThI

KOHBCKHI/IH, TEIJIOIIPOBOJHOCTD,

bu6mmoreka [IOK

o4 U3ITy4eHUE 09.12 https://m.edso0.ru/157b54cd
KonudecTBo TEIIoTHI.
TernmoéMkocTh Tena. Y aenbHas u
65 MOJISIpHAsI TCHJ‘IOéMKOCfI/I BeEIIECTBA. 10.12 bubmmorexa [JOK
https://m.edsoo.ru/7ba67355
VenbHast TENI0Ta CropaHus
TOTLIINBA
66 Pacuér konmyecTBa TEMIOTHI IIPU 1212 bubmuorexa [JOK
TEILTONEepe1aue https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 00 amuabaTHOM mpoIiecce. 12.12 bubnuorexa [JOK
[lepBbIii 3aKOH TEPMOTUHAMUKHI https://m.edso0.ru/d8098824
KonunyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS BHyTp:HHeI‘/’I 15.12 Bubmiorexa LIOK
https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
BTopoii 3akOH TepMOIMHAMHKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX 16.12 bubnmnoreka [JOK
nporieccoB. Heobpatumocth https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIIECCOB
IIprHIMIIBI AENCTBUS TEIIIOBBIX bu6nmoreka [JOK
70 17.12
maruH. KITJ] https://m.edsoo.ru/2e945513
71 Makcumansnoe 3nadenue KIT/I. 1912 bubnuoteka [JOK
[uxn Kapao https://m.edsoo.ru/fe3857b9
bubmuorexa [JOK
& Pemere sanas 1912 https://m.edsoo.ru/b3efalsh
DKOJOTUYECKHE ACTIEKThI
73 UCTIOJIb30BaHUS TETUIOBBIX 99 12 bubnmoreka [JOK

nsurareneil. TennoBoe 3arps3HeHne
OKpYXKAaroIle cpebl

https://m.edsoo0.ru/9867aaa7
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bubmuoreka [JOK

74 P 23.12
CHICHHE Saiad https://m.edso0.ru/c8c70432
0606
| e | Bk
oA ‘ ' https://m.eds00.ru/28d62b3f
TeruioBble MaIIUHBI
K 0
| e o wrp | BSmLk
P H" ' ' https://m.eds00.ru/1b6e26¢5
MAaIITHHBI
I1 § .
| Rl e prp | Bk
P A ' https://m.edso0.ru/6f8e6777
TEII0Ta MapooOpPa30BaHUS
HacpltenHsie 1 HeHACHIIIEHHBIS
napel. KauecTBeHHAst 3aBUCUMOCTh
IUIOTHOCTH U IaBIICHUS
HACBILIEHHOTO Mapa OT bubnunoreka [JOK
78 13.01
TEMITEPATYPhl, UX HE3aBUCHMOCTh https://m.edsoo.ru/f5¢17d02
0T 00bEMa HACBHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpaTyphl
KUTICHHSI OT JJABJICHUS B KUIKOCTH
79 Brnaxxnocts Bo3nyxa. AGCONIOTHAs 14.01 bubnuoreka [IOK
Y OTHOCHUTEJIbHAS BIAKHOCTh ' https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 P 16.01
CHHICHHE saiad https://m.edso0.ru/18e95ff3
5 awopbue ons Ammoomn por  Dromores LOK
P ’ ™ ' https://m.edsoo.ru/20a88a03
CBOWCTB KPHCTAIIJIOB
P — j9gr  Brmorer LOK
e eIIo cHit ' https://m.edsoo.ru/6ee91e9f
CyO6numarus
83 Hedopmaruu TBEpIOTO TENA. 20.01 bubnuorexa [IOK

Pactsoxenue u cxxarue. CI[BI/IF.

https://m.edsoo.ru/dalaab10
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Monyns FOura. Ilpenen ynpyrux
nedopMmaruit

TeroBoe pacumpeHue KuaKoCTen
Y TBEPABIX TEJI. AHTAPMOHU3M

bubmuorexa [JOK

84 TEIUIOBBIX KOJICOaHMIA YaCTHII 21.01 https://m.edsoo.ru/7ba5edf2
BEIIIECTBA
85 [IpeoOpa3zoBanue SHEPTUH B 93,01 bubmuorexa [JOK
(ba30BbIX Mepexoaax https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 VYpaBHeHue TerIoBoro 6amaHca 23.01 https://m.edsoo.ru/abl521fb
bu6mmoreka [IOK
87 Pemetirte sazas 26.01 https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.
Kanunnspueie siBnenus. JlaBienue bubmuorexa [JOK
88 . 27.01
T0J] NICKPUBJICHHOH IMOBEPXHOCTHIO https://m.edsoo0.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O000I11IeHNE U CUCTEMATU3AIUS
89 3HaHUM N0 TeMe "ArperaTHble 98.01 bubnmnoreka [JOK
cocTosiHus BetecTBa. Pa3oBbie https://m.edso00.ru/0b52575c¢
nepexonr"
KonTponbHas pabota mo Teme
90 "Arpcl:raTHLIe (I?OCTO}IHI/I}I BEILECTBA. 30.01 bubmiorexa HOK
https://m.edsoo.ru/7dc2a739
®dazoBble epexoas”
DneKkTpu3anus Ten u eé
MPOSIBIICHUS. DINEKTPUIESCKUI
91 3211)p511:[. JlBa Bua 3J'I:KTpI/I‘-IeCKI/IX 30.01 bubmorexa HOK
https://m.edsoo.ru/laff445f
3apsnoB. IIpoBoaHuKY,
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH
DJIEMEHTApHBIN JIEKTPUYECKHI
92 3apsid. 3aKOH COXpaHEHUs 02.02 bubamorexa IOK

SJICKTPUYCCKOT'O 3apsaaa

https://m.edsoo.ru/f49afd24
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BzaumopeicTeue 3aps10B.

bubmuoreka [JOK

93 Toueunsie 3apsiasl. 3akoH KynoHa 03.02 https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Penrenue 3amau 04.02 https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onekrpuyeckoe moje. Ero
95 z[eﬁcnfl/le Ha DJICKTPUIECKUE 06.02 bubmmorexa [JOK
https://m.edsoo.ru/05c6bfal
3apsibl
Hanpsx€HHOCTB 2JIEKTPUUECKOTO
oy, [IpoOusiii 3aps. Jlnnum
96 HaHp}I)KgHHOCTI/I 3J1peKI;pI/IquI<oro 06.02 bubmmorexa LIOK
https://m.edsoo.ru/3dac6957
noJist. OJTHOPOTHOE IEKTPUUYECKOE
moJie
IToTeHIMaIbHOCTD
97 3JIEKTPOCTATHYECKOTO TIOJIS. 09.02 bu6mmoreka [IOK
Pa3HOCTh OTEHIIMAIIOB U https://m.eds00.ru/80021447
HaIpsHKEHUE
[MoTeHnmansHas YHEPTHs 3aps/ia B
08 ANEKTPOCTATUYECKOM TOJIE. 10.02 bubmuorexa [JOK
[ToTeHIMaN 3JIEKTPOCTATHYECKOTO https://m.edsoo.ru/af5fa389
TOJIS
CBs3b HANPSHKEHHOCTH TTOJIS U
99 pa3HOCTH lfOTeHHHaHOB JUTS 11.02 bubmorexa [JOK
https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO MO
[TpuHIMI cyneprno3unun bubnnorexka [JOK
100 . 13.02
9JIEKTPHUECKUX MTOJICH https://m.edsoo.ru/Ocfed4a6c
bubmuorexa [JOK
101 Pemterie 3aza 13.02 https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone 16.02 bubnuorexa [JOK

PaBHOMEPHO 3apsHKEHHOU cephl

https://m.edsoo.ru/b297b5c3
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[Tone paBHOMEpHO 3apsKEHHOTO 110
00bEMy mapa. [lone paBHOMEpHO

bubmuorexa [JOK

103 3apsKEHHON OeCKOHEUHOM 17.02 https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
Hposozkit 5 bubnmoreka [JOK
104 AJIEKTPOCTATUYECKOM IIOJIE. 18.02 https:/m.e dsﬁ).ru 132405¢ah
VYcnoBue paBHOBECUS 3apsI0B
105 JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B 20.02 bubmumoreka [IOK
JIEKTPOCTATUYCCKOM I10JIC https://m.edsoo.ru/060ebab5
Konaencarop. 21eKTpoEMKOCTh
106 KOH;[eHcaTo;)a. SneKTppoéMKOCTL 20.02 Bubmiorexa LIOK
https://m.edso0.ru/845b4f73
IUIOCKOTO KOH/IEHCATOpa
107 [TapannensHOE coequHEHNE 94,02 bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COCAUHEHUE 95 02 bu6mmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsyKeHHOr0 97 02 bubnunoreka [JOK
KOHJIeHCaTopa https://m.edso0.ru/73a34f18
bu6mmoreka [IOK
110 Pemenne 3amau 27.02 https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKeHHE 3apsyKEHHON 4acTUIBI B 02.03 bubnnoreka [JOK
OJTHOPOJTHOM 3JICKTPHUYECKOM I10JIC https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 03.03
HUE ¥ CHCTEMaTH3aIUs
113 g{i(l){in“pim :GMZ "CSJieKanI:‘j:CKOC 04.03 bubmmorexa LIOK
| https://m.edso0.ru/5752603f
nosie
114 KonTponbhas pabota no teme 06.03 bubnnorexa [JOK

"DnekTpudeckoe mosie"

https://m.edsoo.ru/cefe90e9
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Cua Toka. [1locTOSIHHBIH TOK.

Bbu6mmoreka [JOK
115 YcnoBus cymecTBOBaHUS 06.03 https://m.edsg).ru/233311b5
MMOCTOSTHHOTO JIEKTPUUYECKOTO TOKa
116 Wcrounuku Toka. Hanpsokenue u 10.03 bubmumoreka [IOK
DJC https://m.edso00.ru/0839a115
117 3akon Oma 1S yyacTKa Lenu. 11.03 bu6mmoreka [IOK
DJIEKTPUUECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPOTUBIICHUS
118 OJHOPOJIHOTO MPOBOJIHUKA OT €ro 13.03 bu6mmoreka [IOK
JUIMHBI U TUIOMIAU TIOIEPEYHOTO https://m.edsoo.ru/95fcdf51
CCUYCHHUS
119 VY 1enpHOE CONPOTUBIICHUE 13.03 bubnuorexa [JOK
BeriecTna. Pemenne 3amau https://m.eds00.ru/437f8300
ITocnegoBarenbHOE, MapalIeIbHOE
120 CMGHIai[{HOG CO€I{I/IH’CHI/II; ’ 16.03 Bubnuorexa LIOK
https://m.edsoo.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3peTBIEHHBIX
121 BHCKTpr‘leCKI/IX ueneil. [Ipasuna 17.03 bubmorexa IOK
https://m.edsoo.ru/1794cf37
Kupxroga
bu6nmoreka [JOK
122 Pemerite aga 18.03 https://m.edso00.ru/3881b469
123 PaGora snexTpuueckoro Toka. 20.03 bubnnoreka [JOK
3akon Jlxoysst —Jlenna https://m.edso0.ru/a3605c5c
bu6nmoreka [JOK
124 Pemterie 3aza 20.08 https://m.eds00.ru/6761bfOf
MOIIHOCTh JEKTPUUYECKOIO TOKA.
125 TeHIjIIOBa}I MOH_IHOETL BBLIEIAEMAS 23.03 bubmorexa HOK
’ https://m.eds00.ru/99750a6f
Ha Pe3nCTOpe
126 Pemenne 3amau 24.03 bubmorexa HOK

https://m.edsoo.ru/eb72fc24
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OJ1C 1 BHyTpEHHEE CONTPOTUBIICHHE

bubmuoreka [JOK

127 25.
UCTOYHHKA TOKA 503 https://m.edsoo.ru/72d453af
128 3axoH Oma i1 MOJIHOU 9703 bu6mmoreka [IOK
(3aMKHYTOI) 3JIEKTPHYECKOH IIeTTH ' https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemenne sanaz 21.03 https://m.eds00.ru/3580b679
bubmuorexa [JOK
1 M .04
30 OHIHOCTL HETORHIa Toka 06.0 https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 K 7.04
3 OPOTIOE SaMPIRAHHE 07.0 https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu nocTOSHHOTO 08.04 bu6mmoreka [IOK
TOKa ' https://m.edso0.ru/35368f3e
bu6mmoreka [IOK
1 P 10.04
33 clietHe sazat 0.0 https://m.edsoo.ru/4410cef0
134 Permrenue 3agad mo reme 10.04 bu6mmoreka [IOK
"TIOCTOSIHHBIN 3JEKTPHUCCKUN TOK" ' https://m.edso0.ru/a7340a29
135 Pemienue 3agad mo teme 13.04 bu6nmoreka [JOK
"TIOCTOSIHHBIN 3JIEKTPHUYECKUN TOK" ' https://m.edso0.ru/744261b8
136 Pemenue 3agau mo teme 14.04 bu6mmoreka [IOK
"TIOCTOSIHHBIN 3JIEKTPHUYCCKUI TOK" ' https://m.edso0.ru/eb5d4687
157 | onmaekt nancne "oomommts js0q  DuomoresallOK
HaHHI 110 TEM TOSTHHBIH .
. " https://m.edsoo.ru/bfd7a050
IIEKTPUICCKHUI TOK
138 KonrponbHas pabora no reme 17.04 bubnuoreka [IOK
"TIoCTOAHHBIN ANIEKTPUUYECKHH TOK" ' https://m.edso0.ru/1885ddf1
DneKTpruyecKasi MpoOBOAUMOCTD
139 Pa3JINYHBIX BEIIECTB. 17.04 bubnnorexka [JOK

SJ'ICI(TpI/ILIeCKI/Iﬁ TOK B METaJljiax.
CBCpXHpOBOI[I/IMOCTB

https://m.edsoo.ru/da794295
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DNEKTPUYECKUH TOK B pacTBOpPax U

bubmuorexa [JOK
140 pacIuiaBax 3JI€KTPOJUTOB. 3aKOHBI 20.04 https://m.eds0o.ru/4b423491
®dapagnes 115 AJIEKTPoIu3a
141 DNEeKTPUYECKUM TOK B ra3ax. 91.04 bubmumoreka [IOK
ITna3ma https://m.eds00.ru/92d92f76
DJIEKTPUUYECKUHN TOK B BAKyyMe. bubmuorexa [JOK
142 22.04
BakyymubIe ipuOOpbI https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B 24.04 bubmumoreka [IOK
HOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
bubmuorexa [JOK
144 [TonynpoBoAHUKOBEIE TPUOOPHI 24.04 https://m.eds00.ru/83622200
Ou3nyecKkuil MPakTUKYM 0 TEME
"MU3MepeHue cuibl ToKa 1
HANPSDKEHUS B LIENH MIOCTOSHHOTO
TOKa IPH MOMOIIY aHAJIOTOBBIX U
145 IU(POBBIX U3MEPUTEITBHBIX 27 04 bubnuorexa [JOK
pruOopoB" uin "3HAKOMCTBO C https://m.edso0.ru/5643ea56
upoBoi 1abopaTopuei o
¢usuke. [Ipumepsl n3MepeHus
(GU3MUECKUX BETUYUH MPH TOMOIIN
KOMITBIOTEPHBIX JATYUKOB"
Pu3nYecKuil NPAKTUKYM 110 TEME
146 "N3y4yeHne HepaBHOMEPHOIO 28.04 bubnnoreka [JOK
JIBYDKEHUS C TIEJIBIO OTIPEICIICHUS https://m.edso0.ru/f6292f5f
MI'HOBEHHOH ckopocTH"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"I/I3MepeH1/1? YCKOPEHHUS IPH BuGmorexa LIOK
147 PSIMOJIMHEHHOM PaBHOYCKOPEHHOM 29.04

NBIDKEHUH 110 HAKJIIOHHOU
mwrockoctu" winn "UcciaeaoBanue

https://m.edso00.ru/6960b6ef
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3aBHCHMOCTH IIyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JIBH>KEHUU"

148

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3MepeHue yCKopeHus
CBOOOTHOTO TaieHus" WITH
"N3ydyeHue qBUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

1

04.05

bubmuorexa [JOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Teja 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJyJIFO CKOPOCThIO" HIn
"HccnenoBanue 3aBUCUMOCTH
nepuojia oopaleHusi KOHH4eCKOro
MasiTHUKA OT €T0 MapaMeTpoB"

1

05.05

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune paBHOICHCTBYIOMIEH
CWJIBI IPY ABMXKEHUU OpycKa 1o
HAaKJIOHHOM MJIOCKOCTU" WIIN
"ITpoBepka runoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0
macchl"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIINUX B
NpyXKUHE U pe3nHOBOM o0pa3slie, OT
ux nedopmanun” unn "Uzydyenue
JBUKEHUS] CUCTEMBI T€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN depe3 JETKUii
65oK"

1

1

06.05

08.05

bu6nmoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

152

Pu3N4eCKUu IPAKTUKYM 110 TEME
"U3zmepenue koddurnrenrta
TPEHHUsI 110 BEJIMYUHE YTIIOBOTO
ko3 uImenTa 3aBUCUMOCTH
Frp(N)" mnu "HccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM

KO3 PHUIHEHTOM TpeHHs" HITH
"N3yueHue NBUKEHUS rpy3a HA
Bajly ¢ TpeHuem"

1

08.05

bu6mmoreka [IOK
https://m.edso0.ru/b83b1607

153

dusnueckuil NpakKTUKYM 10 TeMe
"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIIA,
MMEIOIIIETO OCh BpallleHus'" WK
"KoHCcTpynpoBaHuEe KPOHIITEHHOB
Y pacuéT cui ynpyroctu'" uiu
"N3yueHne ycTOMUMBOCTU TBEPAOTO
TeJla, UMEIOLIEro TI0Ia/lb Onophl"

1

12.05

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7

154

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3MepeHne UMItysbca Tena mno
TOPMO3HOMY IIyTH'" WJIN
"M3MepeHue CUIIbI TATH, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHeHHE U3MEHEHUS UMITYJIbCca
TeJla ¢ UMITYJIbCOM CHUJIbI" UITH
"UccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIIPYTOM
B3aumoeiicteun" unu "M3mepenue
KMHETUYECKOW YHEPTUU TeJa 110
TOPMO3HOMY IIyTH"

1

13.05

bubmuorexa [JOK
https://m.edso0.ru/856fb28e



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

155

156

157

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3y4eHne n30TepMHUUECKOTO
nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" wim "M3ydeHue
M30XOPHOTO Ipolecca’ uiu
"U3y4yenne nzodbapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue yaenbHou
TEINIOEMKOCTH'" MIIN
"UccnenoBanue nporecca
OCTBIBaHUS BelecTna' Wi
"UccnenoBanue aguadaTHOro
npouecca" wnn "U3yuenue
B3aMMOCBSI3H YHEPTUHU
MEXXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapEHUs KUIKOCTEN" Uin
"M3MepeHune yAeIbHOM TEIIOThI
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIICHHBIX ITAPOB" MU
"N3mepenue abCo0THON
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoOB B TOMEIEHUN".
W3mepenue xkoapduimenrta
MOBEPXHOCTHOT'O HATSKEHUS

1

1

1

13.05

15.05

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faabl

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

158

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HabmtoieHue mpeBpalieHus
SHEPTUU 3aPSHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
W3JIyYEHHUS CBETOIMO A" WU
"M3ydyeHue npoTekaHus TOKa B
LeMHy, co/iepkKalie konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
MOCJIEIOBATEILHOM COECIMHEHUH
KOHJICHCATOPOB"

1

18.05

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

160

161

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"U3mepeHue yaeabpHoro
COINPOTHBIIEHUS IPOBOJIHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTU CUJIBL
TOKA OT HAIPSKEHUS JJIS JIAMIIbI
HaKaJuBaHUs"

Pu3nYecKuil NPAKTUKYM 110 TEME
"Habmroenue snexktponuza’ uiu
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue 3aBUCUMOCTH
COTNPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH qroaa"
PesepBHrlit ypok. O6001ICHHE U

cUCTEMATH3alUs 3HAHUH 110 TEME
"Kuuemaruka"

1

1

18.05

19.05

19.05

bu6mmoreka [IOK
https://m.edso0.ru/2b179d98

bu6nmoreka [JOK
https://m.edso0.ru/64h6e901

bubmuoreka [JOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

PesepBHeiit ypok. O600ICHHE U

. bubmmorexa LIOK
162 CUCTEMATH3aIMs 3HAHUH 110 TEME 20.05 https://m.edso0.ru/3149956b
"Ilnaamuka"
PesepBHbIil ypok. O000IICHHE 1
163 CI/ICTEM&TI/ISZEI/IH :«:HaHI/H;IlI 10 TEME 20.05 bubmiorexa LIOK
https://m.edsoo.ru/0f9752ac
"Cratuka TBEpa0TrO TeNa"
PesepBHbIii ypok. O000IICHNE 1
164 CI/ICTEM&TI/ISZII_:I/IH 3HaHHI;H 10 TeMe 22.05 bubmmorexa LIOK
https://m.edsoo.ru/6¢0df9cc
"3aKoHBI COXpaHEHUSI B MEXaHUKe"
PesepBHbIil ypok. O0001ICHHE U
CHCTeMaTH3allus 3HaHUH 110 TEMe
165 | "OcHoBbI ’ 22.05 Bubamotexa [IOK
. https://m.edsoo.ru/de148976
MOJICKYJISIPHOKHHETUIECCKON
Teopun"
PesepBusiit ypok. O60011eHNE U
166 CHUCTEMaTH3alMsI 3HAHUH 10 TEME 95 05 bu6mmoreka [JOK
"Tepmoaunamuka. TerioBsie https://m.edsoo.ru/0Obcc77cl
MaIITHHBL"
PesepBHslit ypok. O60011IeHNE U
167 CHUCTeMaTU3alMsl 3HaHUH 110 TEME 96.05 bubnmnoreka [JOK
"ArperaTHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoas”
Pesepenbiit ypok. O6001meHre 1
168 CI/ICTEM&TI/BZEI/I}I 3HaHPII>I'IH 0 TEME 27.05 bubmorexa HOK
https://m.edsoo.ru/f2381c0c
"Onexrpuueckoe nomue"
Pesepeubriit ypok. O600menne u
169 CI/ICTIe)MaTmZEHsI 3HaHI/II;IH 110 TeEME 29.05 bubmorexa [JOK
- . https://m.edsoo.ru/3cae6dal
"TIOCTOSIHHBIN 2IEKTPUYECKUNA TOK"
PesepBurrii ypok. O000111€HIE U
170 CI/ICTIe)MaTmZEHs{ 3HAHUH 10 TEME 29.05 bubmmorexa [JOK

"ToKM B pa3nu4HbIX cpenax”

https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

Kon
NPoOBEPSIEMOr0
pe3yJbTara

10.1

OBPA3OBATEJIbHOM ITIPOT'PAMMBI10 KJIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (hOpMUPOBAHUH
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOMN TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOIEH

10.2

YYuTHIBaTh TPAHUIBI TMPUMEHEHUS W3YYCHHBIX (U3NYCCKUX MOJICIICH:
MarepuaibHasi TOYKa, WMHEpLUHUaIbHAsg CHUCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TEJO, UACAIbHBIN Ta3; MOJEIU CTPOEHHUS Ta30B, KUIKOCTEU H
TBEPABIX TE€J, TOYEYHBIA JJIEKTPUUYECKHN 3apsl — IMpU PEUICHUHU
¢duznyecKux 3a1a4y

10.3

10.4

PacniosnaBath (usnyeckue siBieHUS (TPOLECCH) W OOBSACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOAMHAMUKH:  pPaBHOMEPHOE WU
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABHKEHHE, CBOOOIHOE MaJCHUE Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3aumoeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOSHHUE )KUKOCTEH 1 TBEPABIX TEJ, U3BMEHEHHE
0o0bEMa TeN TMpH HarpeBaHUM (OXJAXKIEHHWHU), TEIJIOBOE paBHOBECHE,
UCIIapEeHNEe, KOHAEHCAlMs, IUIABJICHUE, KPHUCTAUIM3alMsl, KUIICHHE,
BIIQ)KHOCTb BO3/yXa, IOBBIIICHNUE JaBJICHUS ra3a IpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IIPOLIECCax; IEKTPU3ALUs Tell, B3aUMOIECHCTBHE 3aps10B

OnuceiBaTh ~ MEXaHWYECKOE  JIBUKEHUE, HCHOIb3ysd  (hu3nyeckue
BEIIMYUHBI: KOOPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMITyJIbC Tela, KHHETUYECKas SJHEPIsl, NOTEHINAJIbHAS
SHEprus, MexaHnyeckas paboTa, MeEXaHM4eCKasi MOILIIHOCTD; MIPU OMHCAHUH
MIPaBWJIBHO TPaKTOBaTh (PU3NUECKHUI CMBICT HCIOIb3YEMbIX BETUYMH, UX
0003HaYeHHs] U €AUHMIIBI, HaXOIUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.5

OnuceiBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEILIOBEIE SIBJICHUA,
HCIIOJIBb3Yys (1)I/I3I/I‘—IeCKI/Ie BCJIMYHMHBI: IaBJICHUC I'a3da, TEMIICpATypa, CPCAHAA
KHHCETUYCCKaA OHEPIUa Xa0THUYECCKOTI 0O JOBHUXXCHUSA MOJICKYII,
CpeIHEKBaJIpaTHYHAsl CKOPOCTh  MOJICKYJ, KOJHYECTBO  TEILIOTHI,
BHYTPEHHSISI dHEpTHsi, padoTa raza, Ko3(QQUIMEHT MOJIE3HOTO JIEHCTBUS
TEIUIOBOTO IBUTATEIIS; IPH ONTUCAHUH TPABUIILHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCIIOJIb3YCMBIX BCJIWYHH, UX 0603HaquI/I$I 1 CIUMHHUIBI, HAXOAUTH
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYMHY C IPYTUMHU
BCIIMYNHaAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (IIPOLECCHI), UCIONb3Ys (PU3MUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUEHHS U EIMHHUIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIIUE TaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(dbu3UYeCKre 3aKOHBI M TIPUHIIMIIBL: 3aKOH BCEMUpPHOTO TaroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpAHCHHSI HMITYJIbCA, MPHUHIMII CYIEPIIO3UIUN  CHJI, TPHHIIHII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPruu TEIUIOBOTO JIBIDKEHHUS MOJICKYT C
a0COJIIOTHOW TEeMIIepaTypoid, TEpBbIA 3aKOH TEPMOJWHAMUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHYECKUX YCTPOMCTB, pa3iuyaTh yCJIOBHS UX 0€30MacHOro
HCIIOJIb30BaHUsS B IOBCETHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJIb30BAaHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHMU; IIPU
3ToM (opMmynupoBaTh mnpobiaemMy (3agady) M TUIOTE3Y Yy4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOIb30BAHUEM TMPSMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh PE3YJbTAaThl TIOJYYCHHOW 3aBUCUMOCTH
(GU3UYECKUX BEIMYHMH B BUE TAOMUIl W TpaduKOB, AenaTh BBIBOJBI 1O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auM C SIBHO 3aJaHHON (DPM3NYECKOH MOJEINBIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauy BEIOUPATh (PU3HUECKYIO MOJEIb, BBIACIATh (PU3HMUECKUE BEIINIUHBI
u (opMysbl, HEOOXOIUMBIE i1 €€ pELIeHMs, MPOBOAUTh PACUETHI U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUS (PU3NUECKON BETMUMHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKIECHUH C OMOpOd Ha H3y4yeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTe NpU  pemieHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOW )KU3HH
s obecniedeHust 0€30MACHOCTH MMpH OOpalleHHuH C mpudopamMu |
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUAIBHBIX DPOJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAllMOHATIBHO PACIpenesaTh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoi TPOOIEMBI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMEHTA

10 KJIACC

IIpoBepsiemMble 3J1eMeHTBI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

1.1

1.2

dusuka — Hayka o mpupone. Hayunele meTombl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
SKCIIEPUMEHTAa M TEOpUU B IIPOLIECCE ITO3HAHUSA
PUPOIBI. DKCIIEPUMEHT B (PH3UKE

MonenupoBanue  u3MyecKHMX ~ ABICHUA U
npoueccoB. Hayunsle runoressl. ®Pusnueckue
3aKOHBl W TeOpuHM. ['paHHIBI NPUMEHHMMOCTH
¢u3nyeckux 3akoHOB. [IpuHIMI COOTBETCTBUS.
Pore m wMecro ¢usukun B (HOpPMHPOBAHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
IIPAKTUYECKON AEATEIbHOCTH JIFOAEH

MEXAHHUKA
KMHEMATHKA

2.11

Mexannueckoe  aBMkeHHE. OTHOCHTEIBHOCTH
MEeXaHM4YeCcKoro aBikeHusa. Cucrema oTcyéTa.
Tpaexropus

2.1.2

[Tepememnienne, CKOpOCTh (CpelHssl CKOPOCTb,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHUE
MaTepUalIbHOM TOYKM, MX IIPOCKIMH Ha OCH
cuctembl koopauHaT. ClokeHue nepeMenieHuil u
CJIO’KEHHE CKOPOCTEMN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
IIyTH W NEPEMEIICHHUS] MAaTepUaJbHON TOYKHA OT
BpEMEHU

2.14

2.15

CBoOoHOE majieHue. Y CKOpeHrne cBOOOTHOTO
naieHus

Kpusonnneiinoe JBHYKEHUE. PaBrOMepHOE
JBUKEHHE MATEPUAIIBHON TOYKH I10 OKPYXKHOCTH.
YrioBasi CKOPOCTb, TUHENHAsA CKOpOCTh. Ilepuon u
yacroTa. LleHTpocTpeMUTEIBbHOE YCKOPEHUE

2.1.6

TexHuuecKkne yCTpOMCTBA: CIUAOMETD, ABUKECHUE
CHApAJIOB, LICMIHBIE U PEMEHHBIE IIEpEIAun

2.1.7

[TpakTnueckue paboThl. V3MepeHne MIHOBEHHOMU
ckopoctu. HccrnenoBaHue COOTHOLIEHUS MEXKIY




2.2

2.3

IIyTSMH, IIPOWICHHBIMU TEJIOM 3a
HIOCJIeIOBATENbHBIC PABHBIC IPOMEXYTKH BPEMEHH
IpU PABHOYCKOPCHHOM JIBI)KCHHUHM C HadyajJbHOU
CKOPOCTBIO, PaBHOW HyI0. M3yueHue ABHMIKEHHS
IIapuKa B BA3KOH )UAKOCTH. VI3ydeHue ABHKEHHs
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunuun otHocurensHOCTH ['amunes. Ilepsiid
3akoH HproToHa. IHepuuanbHbie CUCTEMBI OTCYETA

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil

2.2.3

Bropoii 3akoH HproToHa 1511 MarepuaibHOM TOYKH
B nHepuuanbHoi cucreme orcuéra (MCO). Tpernii
3akoH HproTOHa /U1 MaTepUaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMHUpPHOTO TAroTeHus. Cuna TSKECTH.
[lepBas kocmuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIBKCHUS U cuiia TpeHus mokos. Kospdumment
Tpenus. Cuiia COPOTUBIICHNUS TIPU IBHYKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe ¥ BpamaTeIbHOE JIBYDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
I1;meyo cumbl. YcmoBusi paBHOBECHs TBEPIOIO TeENa
B ICO

TexHuueckue yCTpOI\/’ICTBaI MNOAIIHUITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH MO JeHCTBUEM
HECKOJBKHUX cWil. MccnenoBaHue 3aBUCUMOCTH CHIT
VIOPYTOCTH, BO3HHUKAIOMIMX B AePOpMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmaruu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynsCc ~ mMaTepualibHOW  TOYKH,  CHUCTEMBI
MaTepUaibHBIX  TOYeK. HMmmynsc cuinel n
W3MEHEHHE UMITyJIbCa Tejla

2.3.2

3akoH coxpaHenus umnyibsca B ICO. PeaktuBHOE
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIIHOCTD CHJIBI

Kunernueckas OHEpPIus MaTepHaHLHOfI TOYKH.

235 TeopemMao KMHETHYECKOM SHEPTUH
[TorenuunanbHas sHeprust. [loTeHnuanbHas SHePrus
236 YIPYro neGOpMUPOBAHHOM IPY>KUHBL.
e [MoTeHMaIbHAs SHEPIUs Tena BOJIU3U
MIOBEPXHOCTH 3eMIIH
[ToTeHIMabHbIE ¥ HEMTOTEHI[HAIbHBIE CHIIbL. CBSI3b
237 paboThl HEMOTEHI[MAIBHBIX CHJI C HM3MEHEHHEM
h MEXaHMYECKOW OJHEPrUM CHUCTEMBI TeL. 3aKOH
COXpaHEHHs] MEXaHUYECKOM SHEPIHH
2.3.8 VYupyrue v Heynpyrue CTOIKHOBEHUS
239 TexHuueckue YCTPOMCTBA: JIBHXKEHHE PaKer,
h BOJIOMET, KOTIEP, PYKUHHBIM TIUCTOJIET
[IpakTuueckue  paborTbl.  V3yuenue  CBs3U
2310 CKOpOCTEH  Tel  [pd  HEYNPYyroM  yjaape.

HccnenoBanue cBs3u pa6OTBI CHJIbI C N'BMCHCHUEM
MEXaHUYeCKOM OHCPI'UH TCJla

3 MOJIEKVYJISIPHAA ®U3MUKA U TEPMOJVUHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. BpoyHOBCKOE IBMKEHHE.
Huddyszus. Xapakrep JBUKCHUS u
B3aMMOJICMCTBYSI YAaCTHI] BELLIECTBA
Monenu cTpoeHus ra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 Tel U 0OBSCHEHHE CBOWCTB BEUIECTBA HA OCHOBE
ITUX MOJENEN

313 Macca  monekyn.  KommuecTBo — BemiecTna.

31 [TocrossuHass ABoraapo
' 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens uaeansHoro rasa. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€AIBHOIO
rasa
AOcomroTHass TeMmriepaTypa Kak Mepa CpemaHei

3.1.6 KMHETUYECKOW DHEPrMM TEIJIOBOIO JIBHIKEHUS
yactul rasa. [llkana remneparyp KenbBruna

317 VpaBuenue Knameiipona — MengeneeBa. 3akoH

JlanpToHa




3.2

3.3

3.1.8

I"a30BbI€ 3aKk0HBI. M30Mmponecchl B UACaIbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
H30x0pa, n3obapa

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMeETp

[IpakTueckue paboTel. M3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy I[apaMeTpamMu COCTOSHUS
pa3peKeHHOTro raza

OCHOBbI TEPMOJIMHAMUMKNU

321

TepmonnHamuueckas  cucreMa.  BHyTpeHHsA
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonunuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOIO UEAILHOTO rasa

Bungr TeIIoNepeiayun: TETUIONPOBOHOCTb,
KOHBEKLHUA, U3JIy4eHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEMIOEMKOCTH BemlecTBa. Pacdér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akoH TepMoauHaMUKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasa

3.25

TermoBble  MammHbl.  [IpUHIMOBL  AEUCTBHS
TeryioBbIX MamuH. [IpeoOpazoBaHusi »HEpruu B
TeIUIOBbIX MammnHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemiaoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon TepmomuHamuku. HeoOGpaTumocTthb
IIPOLIECCOB B IpHUpoAe. TeruioBble JBUTATENH.
DKonorudyeckue npooIeMbl TETIOIHEPTeTUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAUJIBHUK,
KOHJIULIHOHED

[Tpaktuyeckue paboTsl. M3MmepeHue yaenbHOM
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

[TapooGpa3oBanue u KoHaeHcanusi. Vcmapenue u

3.3.1 KUIIEHUE. YeNbHas TEIUIoTa IMapooOpa3OBaHMUs.
3aBHCHUMOCTh TEMIIEPATyPhl KUTICHHUS OT JaBJICHHS
3 3 2 A6COHIOTH3.5I )41 OTHOCHUTCIIbHAasA BJIAXKHOCTDH

Bo3ayxa. HacelenHslii nap




3.3.3

Teépnoe Tenmo. Kpucramimdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KpucTauibl. COBpEMEHHbBIE MaTEpHUaIbI

3.34

3.35

[InaBiieHne u KpucTauM3aus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJI0BOro OajgaHca

3.3.6

TexHudyeckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJIy4EHUS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

[TpakTueckue paboTbl. M3mepeHue BIIaXHOCTU
BO3yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

Onektpuzanust Teia. DJEKTpUueckui 3apsa. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBOI[HI/IKI/I, AUDJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.1.3
41.4

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

B3aumopeiictue 3aps10B. 3akoH Kynona

4.1.5

DnekTpuueckoe ToJe. HanpspokéHHoCTb
ANEKTpUYECKOro mnoid. IIpuHuun cynepno3unum.
JIuHMN HaNPsHDKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHUII BJIEKTPOCTATHYECKOTO HOJIS.
ITorenuuain. Pa3HocTh NOTEHIINATIOB

IIpoBOAHMKM M JHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM noJe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTh
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsKEHHOIO
KOHJIEHCaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIIEKTPOCKOTI,
JIIEKTPOMETP,  DJJCKTPOCTATHYECKas  3alluTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOop,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrnueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJEHCATOpa

4.2

OCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX

CPEJIAX

4.2.1

VYcnoBus CYIIECTBOBAHUSA HOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. I1OCTOAHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma 17151 ygacTka Lenu

4.2.3

4.2.4

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. y,Z[CJ'II)HOG
COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TCJ'II)HOC, napaji€jibHOC, CMCIIAaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenua

4.2.6

4.2.7

MOIIHOCTP AMEKTPHUECKOTO TOKA
anekTpoiaBkymas cuia (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  gns 1ONHOM  (3aMKHYTOM)
aneKkTprueckoi renu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAUMOCTb TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  CONPOTHUBJICHUS  METAIOB  OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

Onektpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M TpUMECHas
MPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DIIeKTPUUECKUI TOK B 3JEKTPOJINTAX.
DIEKTPONUTHYECKAs AUCCOLMAIUSA. DIEKTPOIIN3

4.2.12

DneKTpUuuecKuii TOK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENIbHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [1nazma

4.2.13

TexHHuueCcKue ycTpocTBa: aMIEpMETp, BOJIBTMETP,
peocrar, HCTOYHHUKU TOKa,
ANIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJI, TEPMUACTOPHI U
(doTope3nucTopsl,  MOTYNPOBOJAHUKOBBIA  JTHO,
rajJbBaHUKa

4.2.14

[TpakTueckue paboThl. V3yueHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTpPEHHEro  compotuBieHus.  HabOmonenue
JIEKTPOJIU3a




ITPOBEPAEMBIE HA EI'D ITO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOW OBPA30OBATEJBLHOM ITPOI'PAMMBI CPETHEI'O

OBLIEI'O OBPA3OBAHUA

Kon

NMPoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHN pPACIIO3HABATh (U3MUYECKUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun (bnmqecngH IIOHATHUAMU H

BCJIIMYMHAMHU, XapPaAKTCPU3YIOIIUMU (1)I/ISI/I‘IGCKI/IG MpoueCChl

CdopMupoBaHHOCTb yMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJSpHOH  (U3MKM W TEPMOJWHAMHMKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJII aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamMHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeOoOIMi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAIM3HUPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojieiel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupoBaHHOCTh YMEHMs pelaTh pacu€THbIE 3a/Jaud C SBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (U3MUECKO MO/EIbI0: HA OCHOBAHUHU
aHaJgM3a YCJIOBHS BBIOMpATh (PU3UYECKHE MOJEIH, OTBEUYAIOIINE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbl, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaTEMaTH4YECKMX METOJOB  pEIIEeHUs  3ajad,
IPOBOAWTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemarp kauecTBeHHBIE 33/1a4H, TpeOyIOIIMEe TPUMEHEHNS 3HaHUH U3
pa3HBbIX pa3lieloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JpYyrux M[PEeIMETOB €CTECTBEHHOHAYyYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpoll Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/IG SABJICHUS

BJ'IaI[eHI/Ie OCHOBHBIMHU METOJaMHU HAayY4YHOTI'O IIO3HAHUs,

HCIOJIb3YCMbIMH B (bH3HKC: OpoBOAUTL MHPSAMBIC W KOCBCHHBLIC




u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpas ONTUMAIBHBIA CHOCOO
M3MEPEHUS U MCIIOJIB3YsI U3BECTHBIE METOBI OIICHKH MOTPEIIHOCTEN
U3MEpPEHUH, TPOBOIUTH HCCIIEAOBAHNE 3aBUCHMOCTEH (H3MYECKUX
BCJIMYMH C HCIOJIB30BAHUEM TPSAMBIX H3MEPEHHH, OOBSICHATH
MOJTyYEHHBIE PE3yJIbTAThI, UCIIOIB3Ys (PU3MUYECKHE TEOPUH, 3aKOHBI U
MOHATHS, U JIeNaTh BBIBOJIBI, COOTIOIATh MpaBmiia 0€301acHOro Tpyaa
IpY ITPOBEICHUN UCCIICIOBAHUI B paMKax y4eOHOT0 SKCIEpUMEHTA 1
y4eOHO-HMCCIIe0BATENbCKOM  IEATEIBHOCTH C  HMCHOJIb30BAaHHEM
IUQPPOBBIX ~ M3MEPUTEIBHBIX ~ YCTPOHCTB M J1aODOPaTOPHOTO

000pyI0BaHUs

ChopMupoBaHHOCT, ~ YMEHUH  aHAIM3UPOBATH W OLCHHUBATH
NOCNEACTBUSL  OBITOBOM W MNPOM3BOACTBEHHOM  JI€ATEIbHOCTH
YeNOBeKa, CBSI3aHHOW C (PU3WYECKUMHU TMpoIlecCaMu, C TO3UIHMA
HKOJIOTMYECKO 0€30MacHOCTH; MPEICTaBICHUN O pPalUOHAIBHOM
IIPUPOJONOJIB30BAHUHY, a TAaKXe PpPasyMHOM  HCIIOJIb30BAHUH
JOCTH>KEHUN HAayKM W TEXHOJOTMH MJis JAJbHEWIIEro pa3BUTHS

YCJIIOBCUCCKOI'O O6H.I€CTBa

OBnajgeHue paslIu4YHBIME criocobamMu paboTel ¢  HHpopMaruen
(GU3NYEeCKOro COAEp)KaHUSI C  HCHOJIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM; pa3BUTUE YMEHUN KPUTHYECKOTO

aHaJIM3a U OLICHKH JI0CTOBEPHOCTHU MOJydyaeMoi nHpopmanuu

10

ChopMHpPOBAaHHOCT, YMEHHMM TPUMEHSATH  OCHOBOIIOJIAraoIine
ACTPOHOMHUYECKHE TIOHSTHS, TEOPUU W 3aKOHBI [JI aHaIu3a W
00BsicHEeHUs! (PU3MUECKUX TPOIIECCOB, MPOUCXOAIIMX HA 3BE3/AX, B
3BE3JIHBIX CHUCTEMAax, B MEXIaJlaKTUUYECKOW Ccpene; JBUKEHUS

HeOECHBIX TeJI, DBOJIIOLIMY 3BE31 U BeelnenHon




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

Kon
pasnena/t
eMBbI

1
11

OU3UKE
Kon .
IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
3JJEMEHTA
MEXAHUKA
KMHEMATHUKA
111 MexaHndeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
- MEXaHHUYCCKOI'O ABUKCHU . Cucrema oTrcuéra
MaTepHaanaﬂ TOYKa.
G |
Eé& panmyc-Bekrop:
F(r)=(xlr) pz ) 2(2)),
TPAaEeKTOPILA,
nepeMellleHIe:
1.1.2 C - o g
Ar=r(t))-r(t)=1r,-11= :
= (Ax, Ay, Az),
IyTh.
CrnoxeHIe NepeMelle I
A=A + A,
CKOpOCTB MaTepHaJ'IBHofI TOYKHU:
. AF .,
L =— =}‘|,:[U_.UTU].
AL | :
Ax , .
v, =— =X,. aHAIOIIYHO v, =V, U.=Z/.
ﬁ.r r cl )
1.1.3

CroxeHHe CKOpocTell: 0, =0, + 0, -

Beluncnenue nepeMeleHys 1 IyTu MaTepualbHOW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 0 rpaduKy

3aBHCUMOCTH Vx(t)




- _ AD
T3-’Ti311;'!i:I[]'IEHIIE MAaTEePHATBHOII TOYKIL: a = —L =L -
t—30

1.14 At
Au .
a,= =(uv,),", aHAIOTIMHO a, = (v, ), a.=(v.
A |y ) T
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:
xX(t) = xg + Vpyt
X(t)=x
0
+
(0),4
1.1.5
Ve (t) — vy, = const
X
(t)
Ox




const

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

at

x(t)=x,+uy, t+

116 v (t)=uvu, +at

a,. = const
ol 7
U U= z'ax [IE _Il)

L -
HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S = L

CBoOoiHOE mMajieHue. Y CKOpeHHe CBOOOHOTO TIaJICHHUS.

Vi

(] Xo ‘:—
JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0L K TOPU30HTY:

1.1.7
[.r{f} =X, +U,f=x +tU,cosa-f

[

# ,
13{:}:3-,:,+um.r+g~‘T:3-ﬁ+uaamu-r—ng

v (t)=uv, =uv,cosa

v (t)=v,, +g t=u,sino— gt

g.=0
g, =—g= const

KpuBonunelinoe aBuxeHue. JBrkeHne MarepuanbHON
TOYKH MO OKPY>KHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

118 v =wR




wR

[Tpu paBHOMEpPHOM JIBUKEHUH TOUYKH IO OKPY>KHOCTH

_21'[_2
w= = 4]

2

2mo

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

— — 2
ay = 5 = w°R

Inc




1.2

R
. [lomHOE yCKOpEHHE MaTepruaIbHOM TOYKH

1.1.9

1.2.1

1.2.2

Teépnoe Teno. [locTtynarensHoe U BpamareibHOE

JIBMKEHUE TBEPIOTO TENA
JANHAMUKA

WNuepuumaneubie  cucrteMbl  orcuéra. Ilepsslii

Herorona. [IpuHnnn otHocuTensHOCTH ["anunes

Macca Tena. IInoTHOCTE BemecTna:

m

P=7

3aKOH




1.2.3

Cuna. [IpuHIun cyneprno3uiuy CUI:

- N N

FpaBHO,quICTB = F1 + FZ +...

pPaBHOJCICTB




+
Bropoii 3akon HerotoHa: s marepuanbHoil Touku B 1ICO
F1 =maq
F
1
124 m
a
1
Ap = FAt
A




1.2.5

F
At
npu

F = const
F
=const
———
£, Fy,

Tpernit 3akoH HproTOHA [171s1 MaTEpPUAIIBHBIX TOYEK:

>

Fip = —F5

12
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1.2.6

3aKOH BCEMHUPHOIO TATOTEHHUSI: CUJIbI IPUTSHKEHUSI MEXKIY
TOYCUHBIMU MACCaMU PaBHBI
mpm,
R2

F=aG




Cuna tsoxectu. LleHTp TskecTH Tenna. 3aBUCUMOCTD CHJTbI
TSOKECTH OT BBICOTBI N Haj MOBEPXHOCTHIO ILIAHETHI
paguycom RO:
_ GMm
" T R+ h)?

mg

(R

h)

GMm

1.2.7 Cwta ynpyroctu. 3akoH ['yka:




1.2.8

F
X
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Frp = puN
F
Tp
UN
Cuna TpeHus nokos:
Ep < uN
F
Tp
<




1.3

Koaddurment tpenns

JlaBnenue:
F,
P=7%
1.2.9 S
F
1
CTATUKA
o
F
MOMEHT CUJIbl OTHOCUTENIBHO OCH BPAILlEHHUS:
M| = Fl, te | — utedo cuier
F
1.3.1
F
OTHOCUTEIIbHO  OCH, MPOXOJsIIei touky O
NEePIEeHIUKYISIPHO PUCYHKY
132 entp macc Tena. LlenTp Macc cucTeMbl MaTepUAIbHBIX

TOYCK:




>

n

oM. —

- -

myry + myry+...

mq +m2+




B OIHOPOJHOM ITOJIC TAKCCTU

(g = const)




g
const)
LIEHTP Macc Teja COBIAJAET C €ro HEHTPOM TAKECTH
VYcnosus paBHoBecus TBEpAoro tena B UCO:
[M,+M, +...=0
1.3.3 O,
|E+Fy+...=0
Hit#HPar##
3akoH [lackans
#1.3.4
JlaBnenue B sxxunkoctu, nokosmeiics B UCO:
P =Dpo +pgh
tPart P
#1.3.5
0
+
pgh
3akoH Apxumena:
#itHPar#t FApx = _PBbITeCH
#1.3.6




Apx
P
BBITECH
€CJIM TeNO U KUAKOCTh ITokosaTcs B UCO, To
FApx = ngBbITeCH
F
Apx
pgVv

BBITCCH




YcnoBue miaBaHus Tea

14

3AKOHbBI COXPAHEHN B MEXAHUKE

NMinynbsc MmaTepralbHON TOYKU:

- -

p =mv

p
HHPart#
#1.4.1
v
VMIyJbC CHCTEMBI T
p=p+p2t..
p
H#HPar##
#1.4.2
p




HEHPar##
#1.4.3

3aKOH U3MCHEHUS M COXPAaHCHHS UMITYJIbCa:
B UICO

Ap = A(pl + Pt ) = FlBHELHHAt + FZBHELHHAt+' "




A(

1 BHEIIH

At




A(

2BHEITH

At

B MCO , ecnin

Ap = A(p1 + po+-..




1 BHELIH

2BHEITH




HHHPar#H
#1.4.4

PeakTuBHOE ABMXKCHUE

F
\";_;(;{.(x‘

Pabora cuitbl Ha MalToM NEepeMCIICHUHN

d=|ﬁ'|-|ﬁf‘|-c05 a=F -Ax

1.45

@b

—

()]
MOIIHOCTh CUIBI:

€CJIU 3a BpEMA

At

At
pa0oTa CHIIbI U3MEHSIETCA Ha , TO MOIIHOCTb CHJIBI

AAd
P=—" =F-vu-coso
ﬁr Ar—

1.4.6

Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:




KHH

mv

2m




3aKOH U3MEHEHUS KWHETUYECKOW SHEPTUU CUCTEMBI

matepuanbHbix Todek: B MCO AExun = Al + A2 + ...

1.4.7

HOTCHHI/IaIIBHaSI OHEPIu-i:

JUIA MOTCHIUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTEHLI

12

looreHIn

2MOTEHI]

AE

IOTCHI

IToTrenumanpHas YHEPrus MaTepUuaIbHOU TOYKHU B

OJTHOPOJTHOM TIOJIE TSDKECTHU:




EHOTeHu =mg h

E

IIOTCHI]
mgh

[TorennuanbHas SHEPrUs yrnpyro 1eopMUpOBAHHOTO

TeJa:

p kx?
NOTeHL, — 2

E

IIOTCHI]

2

kx




1.4.8

3aKOH N3MECHEHHUS U COXPAHEHUS MEXAHUYECKOU dHEPIUu:
Euex = Exem + Enorenn,
B IICO AEyex = Ascex senorern. cemn,
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

[apMoHnyeckue KkoneOaHMS  MaTepUATBHON  TOYKH.
Ammumatyna u  (Qasa  konebanmit. KunemaTtmueckoe
OIMCaHUE:

x(f) = Asin| @t +o, ).

v (0 =x/,

a(d=(v, ), =" =a +a'x=0,
IJZIe X - CMEIIEHHE U3 PaBHOBECHUS.
JluHaMHYecKoe ONMCaHue:

ma, = —kx,
X

ma

k=mw

ma

. 9TO 3HAYHT, YTO




—kx.

BHCPFCTI/I‘IGCKOG OIINCaHUuC (BaKOH COXpaHCHHUA

MEXaHUYECKON IHEPTUH):

JJH_Fﬁ_rm;jm_k& _

2 2 2 2

CBsI3b aMILTUTY/IbI KOJIEOAHUH CMEILEeHUsS MaTepUanibHOM
TOYKM C aMIUIUTyAaMH KojeOaHui e€ CKOpocTH H

YCKOPEHHUS:

U =04, a__ =04

1.5.2

[Tepuon u yactoTa KoneOAHMIA:
2n 1
T = —_— = -
@ v
[Tepuon manbx CBOOOIHBIX KOJIEOAHUN MaTEMaTHUYECKOTO

MassTHHKA.

T=2IJI
g

[Tepuoza cBOOOIHBIX KOeOaHUI MPY>KUHHOTO MasiTHUKA:

m
T=2n]—

I's

1.5.3

Beinyxnennole konebanus. Pesonanc. Pe3onancHas

KpuBas

154

[Tonnepeunbie ©  mpogosibHble  BOJHBL.  CKOpPOCTH

pacrpoOCTPaHEHHUS U JUIMHA BOJIHBIL:




Wntepdepenuus u audpaxiys BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAA ®U3UKA. TEPMOJAVNHAMUKA
2.1 MOJIEKYJISIPHA A ®U3UKA
Mogaenu CcTpoeHHusl Ta30B, XKUIKOCTEH M TBEPABIX TEl.
[TycTs TepMOAMHAMUYECKas cucTeMa (Tesno) coctout u3 N
OJIMHAKOBBIX MOJIEKYJ. TOraa KOJINYeCTBO BENIECTBA
N m
CTN
211




rac

— qrciio ABOrazipo, M — Macca CUCTEMBI (Tena),
U




212
2.1.3
214
2.15

2.16

2.1.7

— MOJIIpHaA Macca BEIICCTBA

TerutoBoe NBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
BzaumMmojeiicTBre YyacTHI] BemecTBa

Juddysus. bpoyHoBckoe ABMKEHHE

Mogens uaeanpHoro raza 8 MKT

CBs3b MEXAy JaBICHUEM U CPEIHEH KUHETUYECKOM

3HCpFHefI MMOCTYIATCIIBHOT'O TCIIJIOBOI'O JABUXKCHUSA

MOJIEKYJI HeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 2 (mp?) 2 —
p=-mupu - =—n-| — =—MN-£ .
31 2 3 :

rae MO — macca OHON MOJIEKYITHI,

- KOHICHTpAaud MOJICKYJI

AbcomoTHas Temneparypa: T =t +273K

2.18

CBs3b TCMIICPATypbl Ta3a CO CpCI[HCfI KUHETHYECKOM
BHG];)FI/ICI\/'I IMOCTYIATCJIIBHOI'O0 TCIUIOBOTO JABHXKCHHA C€ro

MOJIEKYJI:

-
s =| =_kT
\ 2

TIOCT




2.19

VYpasuenue p = nkT

Mogenp uaeaabHOro ra3a B TCPMOANHAMUKE!

(VpaBrerme Merrereesa — Kiareipora
| BEIpasKeHHE [V BHYTPSHHEH JHEPTHH

VpaBHeHHe MeHeneeBa — KianeiipoHa (mpmme

3amicH):
RT
pV="_RT =vRT =NiT, p=P"2
2.1.10 LL LL
BripaikeHHe 1111 BHYTPeHHeIl SHEPIHI OIHOATOMH!
raza ([IpIIMeHIIMEIe (DOPMEI 3alllIcH):
U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2
3aKoH I[aJ'IBTOHa I AaBJICHUA CMECH Pa3pCiKECHHBIX
Ta3oB:
p=p+p+..
p
2.1.11
1




2.1.12

H3omporieccsl B pa3peKeHHOM T'a3e ¢ MOCTOSTHHBIM YUCIIOM
Moutekyst N (C HOCTOSIHHBIM KOJTMYECTBOM BEIIECTBA V):
n3zorepma (T = const): pV = const ,

uzoxopa (V = const):

p
— = t
T = cons

T

p

const

n3zobapa (p = const):
v = t
T = cons




const

I'paduaeckoe npeacrapieHue n3omnporeccos Ha pV-, pT-u
VT- nuarpammax.

OO0beMHEHHBINA ra30BbIH 3aK0H:

bV ;
T = cons

pVv

const

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIICCTBA V.

HaCI)III_[eHHI)Ie N HCHACBIMICHHBIC IIaphbI. KauecTtBeHHas

3aBUCHMOCTD IUNIOTHOCTHU W JABJICHUS HACBIIICHHOT'O I1apa

2.1.13
OT TEMIIepaTypbl, WX HE3aBUCUMOCTh OT O00BEMa
HACBHIIIEHHOT0 Tapa

2.1.14 BnaxuocTs Bo3ayxa.




OTHOCHUTENLHAS BIIAXKHOCTD:

Puapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimapa (T)

¢=

HachbIIIapa

(M)

napa

(M

HachIIIIapa

(T)




2.2

(M

napa

N3MeHeHue arperaTHbIX COCTOSTHAM BEUIECTBA: UCIIAPEHUE

aL15 Y KOH/ICHCAIHS, KUTICHUE KHUKOCTH
M3meHeHue arperaTHbIX COCTOSIHUN BELIECTBA: TUIABICHHE
2.1.16
U KPUCTAITH3AIIUS
2.1.17 [TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEXoaax
TEPMOAMNHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BHyTpeHHss sHEprUs
Tennonepenaya kak cHoco0 HM3MEHEHUS BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepumieHus paborel.  KonBekuus,
TEIUIONPOBOAHOCTb, U3TyYEHUE
KonngecTBo TemioThI.
VY nenpHast TETIIOEMKOCTh BEIIECTBA C:
Q = cmAT
224 0
CMAT
VY nenbHas Teriora napoodbpazoBanus L: Q = Lm.
2.25 VY nenpHas TemaoTa miasiaeHus A Q = Am.
VY aenbHast TEIUIOTa CropaHus Tormusa : Q = gm
2.2.6 OnemeHTapHas paboTa B TepMOJUHAMUKE:




A = pAV

pAV

Breraucnenue pabGotel mo rpaduky mporecca Ha pV-

JrarpamMmme

2.2.7

[TepBblii 3aKOH TEPMOJAMHAMUKU
Q12 =AU;; + Ay = (Uz - U1) + Ag;

12

AU

12

12

(U




12

Annabara:
Q2 =0= A1, = (U; — Up) = AUy,

12

12




(U

AU

12

2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpaTtumble nporiecchbl
[Tpunine! aeiictBrs TernoBbix MamuH. KIT/;
Makcumansnoe 3nauenue KI1/I. [ukn Kapho:

.. —T T

2.2.10 Max M =Ny = ———=1- 3=

Tm Tm




2.2.11

YpaBHEHUE TEIUIOBOTO OaaHca:

Q1+Q2+Q3+:0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DJIEKTPUUYECKUN
3apsia. JIBa Buaa 3apsiga. DIeMEHTApHbBIA AJIEKTPUIECKHI

3aps. 3aKOH COXPaHEHHUS AIEKTPHUECKOTO 3apsiia

3.1.2

B3aumonerictBue 3apsnoB. Todeunsle 3apsabl. 3aKOH

Kymnona:




B OJHOPO/JHOM BEIIIECTBE C TUAICKTPUICCKOM

IIPOHUIIAEMOCTHIO
£
q B e ]. q - QI'l
F=k|1|_‘h"= .|1|_|‘
&I 4meg, 17
313 Onekrpuueckoe mnoisie. Ero neiicTBue Ha 3JI€KTpUYECKHE
3apsaabl
Hanpspk€HHOCTD 311EKTPUYECKOTO TOJIS:
i} F
E =
CIr[po61-1bu7l
E
3.14
a
POOHBIN




[Tone Toueunoro 3apsna:

q

E, = kr—2
r
k
r
2
q

OJIHOPOJIHOE TIOJIE:
E = const.




3.15

const.

KapruHbl mMHUNM HAPSI)KEHHOCTU ATUX OJIEH

IToTeH1IMAIBHOCTH QJICKTPOCTATHUYCCKOI'O ITOJIA.

PazHocTh IMMOTCHIKMAJIOB U HAIIPAXKCHUC!:

A1z = q(¢1 — ¢P2) = —qAd = qU.

12

a(e

qu.




[ToreHunanbHas 3HEpPrus 3apsia B 3JIEKTPOCTATUYECKOM

I10JIC.
W =qd
W
¢
A=—AW
A
—AW

[ToTennuan QJICKTPOCTATUYICCKOI'O T10JIA:

4,_[
q
¢
q
W

CBs13b HaHpﬂ}KéHHOCTI/I I1OJIA 1 pa3HOCTH IMOTCHUIMWATIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTaThueckoro moisi: U = Ed




3.1.6

[TpuHIMIT CynIEpNO3UIIUU IEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+




2
+
IIpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsAI0B: BHYTPU IPOBOJHUKA
Et=0
E
3.1.7
1
0
, BHYTPU U Ha ITIOBEPXHOCTHU MIPOBOJHUKA ( = CONSt
318 JusnexTpuku B JICKTPOCTAaTHICCKOM oJIe.

3.1.9

JusnexTpudeckasi MpOHUIIAEMOCTD BEIIECTBA €

Konnencarop. DineKTpoEMKOCTh KOHICHCATOPA!

q
C==
U




SJICKTpOéMKOCTL IIJIOCKOT'O KOHJAEH CATOpAa:

&€

eC

£€pS
= 0 :gCO

d




3.1.10

HapaJ'IJ'IeJ'II)HOG COCAMHCHNEC KOHACHCATOPOB!:

q =(I1+(I2+---:U1 = Uz =...,CnapaM—C1+C2+...

o)




napat

IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:

1 1 1
UsUitlpti =@ = o—=mtat-
nocia




II0CJHI







3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
_qU _CU 2 B q?
€T 2 2 2

qu

CuU




3.2

2C

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuiia Toka:
=24
3.2.1 At {450
[TocTostHHBIN TOK: | = const
st moctrosiHHOTO TOKA ( = It
VYcnoBust CymecTBOBaHUS AIEKTPUIECKOTO TOKA.
322 Hanpsioxenne U u 3JIC E
3akoH OMa AJ1d y4acTKa LeMnu:
U
'=R
|
3.2.3




3.24

3.2.5

DneKTpuuecKoe COIPOTHBIICHUE. 3aBUCHUMOCTh

COIIPOTUBJICHUA OAHOPOAHOTO IIPOBOJHHKA OT €I0 JJIMHBI

U ceueHUs. Y IeIbHOe COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

Uctounuku Toka. 3/]C uCTOUHHMKA TOKA:

E =

ACTOpOHHI/IXCl/IJ'I

q




CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKaA

3akon Oma s MOJHOM (3aMKHYTOMH) 3JIEKTPUYECKON

uenu: E = IR + Ir, otkyna

Rr
3.2.6
E
E.r
= R
3 2 7 HapaJIJIGJIBHOQ COCONHCHUC HpOBOI[HI/IKOBI

I=11+12+..,Ul=U2=..,




1 _ 1.1
Rnapa}m 1 2

napat




HOCHCI[OBaTeHBHOC COCAUHCHUC ITPOBOIHUKOB:
U=Ul+U2+.,11=12=..,
Rl‘IOCJI = R1 + R2+

II0CJHI




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = |Ut.
3akon Jxoyns — Jlenma:
Q =I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

Rt




3.3

3.29

Ut

MOUIHOCTB AIEKTPUIECKOTO TOKA!

Ad
P=— =1U

At Ar—)
TerutoBast MOILIHOCTB, BBIAENSAEMAs HA PE3UCTOPE:

P=PR=2=1U
R

MoONIHOCTh UCTOYHHKA TOKA!

3.2.10

CBOGOI{HHG HOCUTCIIN  JJICKTPUYCCKUX  3apsAd0B B
IMPOBOJHUKAX. Mexaan3Mbl IPOBOANMOCTHU TBép}II)IX
MCTAJIJIOB, PACTBOPOB U PACIIABOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [ToynpoBOAHUKOBBIN U0

MAT'HUTHOE I1OJIE

33.1

Mexanudeckoe B3aMMOIECHCTBUE MarduToB. MarHuTHOE
nose. Bekrop marmutHOM — MHAyKUuMH. [IpuHnwmn

CYTEPHO3UIIMH MarHUTHBIX MOJICH:




B == Bl + Bz‘l‘

JIlvaM WHOYKOUM MarHUuTHOro mnoisa. KapTuHa nuHMI

HHIAYKIIHUN Mar"gmuTHOI'O I10J14 II0JIOCOBOTO u

HO,I[KOBOO6p&3HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OnbiT Dpcrena. MarHUTHOE MMOJE TPOBOJAHUKA C TOKOM.

KapTI/IHa JIMHUH UHAYKOUNU MArovuTHOTO IOJIA JJIMHHOTO




OpsSMOTO  TIPOBOJHMKA ¥ 3aMKHYTOT'O  KOJIBIIEBOTO
MPOBOJTHHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HallpaBJIEHHE U BEJIMYUHA!

F, = IBlsina

F
A
3.3.3 IBlsina
, TJIE 0 — YTOJI MEX/Ty HAIpaBJICHHUEM IMPOBOTHUKA U
BEKTOPOM
B
B
Cuna JlopeHiia, e€ HalpaBJIeHNE U BEIUYUHA!
Fnop =1 q | vBsina
F
3.3.4 Jlop
| gl vBsina

/1€ 0 — YTOJI MeX/1y BEKTOpaMu




3.4

34.1

4

I[BI/I)KCHI/IG Sapﬂ)KeHHOﬁ JaCTULBI B
MAarauTHOM I10JI€

OJIEKTPOMATHUTHAA MHAYKIOUA

[ToTok BEKTOpa MAarHUTHON WHIYKILIMH:

® = B,,S = BScosa

BScosa

OJTHOPOJTHOM




3.4.2

SIBnenue snexkTpomarHuTHOM UHAYKIMU. D/1C nHaykuun

3aKOH 3JIEKTpOMarHuTHOM MHAyKiuu Dapajes:

AD
3.4.3 E=—— :—(IJ;
At
Af—0
{i‘. Trr’ :
/ \% i /
/ Eoy
/ /
L
3JIC uHAYKIHU B IPSIMOM IIPOBOIHUKE JUTUHOIA |,
JBIXKYILIEMCS CO CKOPOCTBIO
%
Vv
344
wl)
Vv




)

B OJTHOPOJTHOM MarHUTHOM oJie B:
| E; |= Blvcosa

Blvcosa

, [JIE 0. — YToJI MeX1y BeKTopoM B u Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

>
.

luv

; €CIIn




TO

| E

4

| E; 1= Blv




3.4.5

3.4.6

3.4.7

Blv

IIpaBuno Jlenna

NHAyKTUBHOCTD:
L= o
0
L
I
D
, umu @ = LI

Camounnaykuus. 9/]C caMonHayKIUu:

AT
Eﬂ=—L—L =-II,
Aty

3Hepr1/151 MAarauMTHOTIO ITOJIA KaTyYIIKHU C TOKOM:

LI?

w, =
L=




3.5

3.5.1

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

Koneb6arenbHblil KoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE

KoJieOaHus B UJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE:
[q[ £) = Qs S O + Py

Ifffﬁl =, = @, cos( @t + @y ) =1 cos( et +y)
®opmyna Tomcona:

T =2nVLC

LC




, OTKyZa

2

LC




CBs3b aMIUTATYZBI 3apsi/ia KOHJICHCATOpAa C aMIUTATYAO0N
CWJIBI TOKa TIpU  CBOOOJIHBIX  BJIEKTPOMArHUTHBIX

KoJIeOaHUSX B nacaJibHOM KoJIeOaTeIbHOM KOHTYpPC€:

Qe = —

()]

3aKkoH COXpPaHCHUA SHEPIUr B HACAJIbHOM KoJIeOaTEIbHOM

KOHTYpeE:
3.5.2
3.5.3 BeIHYXI€HHBIE 2JIeKTpOMarHuTHbIE Kojiebanus. PesoHanc
ITepemennbiii  Tok. IlpowsBoiacTBO, mepenaya
noTpedIeHne SIEKTPUIECKON SHEPTHU
o cut LI _cUt, LI
+ = TR = MR = const.
2 2 2 2
CBoiicTBa  3JIEKTPOMArHUTHBIX BOJIH. Bzaumuas
OpHEHTAIUs] BEKTOPOB B JJIEKTPOMArHUTHOH BOJIHE B
BaKkyyMe:
E1lBlc
E
3.55 1
B
1




356 [llxana  2neKTpOMarHUTHBIX  BOJIH.  IIpumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

OIITUKA
36.1 [IpsamoninHeiHOE pacnpoOCTpaHEHUE CBETAa B OJTHOPOJIHOM

cpene. TodeuHblil UCTOYHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=pf

o

3.6.2
olp
T i

3.6.3 [TocTpoeHne N300paKeHHIA B IIIOCKOM 3epKajie

3aKOHBI IPEJTOMIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.
n

3.6.4 1

sina

n
2




sinf.

AOGCOIIOTHBIN NIOKa3aTeNb MPETOMIICHHUS:
c

Nasc = v

n
abc
\'
C
OTHOCHTETHHBIN TTOKA3aTEIb MPEIIOMIICHUS
n, v
n = — = —
OTH nl 172
n

OTH







3.6.5

Xox 1ydeil B mpu3Me.
Vi =Vy, My =Mk,
CoOTHOIIIEHHE YacTOT M COOTHOIIEHHME JJIMH BOJH MpU

nepexo7e MOHOXPOMATHYECKOTO CBETa 4Yepe3 TpaHHIly

pazzena JByX ONTUYECKUX CPEX:

[lonHOE BHYTpEHHEE OTpakEHHE.
[IpenenpHbIi yroi MoJIHOro BHYTPEHHETO OTPAKEHUSL:
1 n,

Sina,,, = =
P nOTH nl

Sina

1p

OTH




3.6.6

Coluparoue ¥ pacceuBaIOIIME JUH3BI. TOHKas JTUH3A.

(DOKYCHOG pacCToOdHNEC U OIITUYCCKAA CHUJIa TOHKOM JIHUH3BI:




®opmyiia TOHKOH JTUH3bI:
1
d

+1_1
f F

3.6.7




VYBennuenune, 1aBaeMoe THH30M:

h 1f1
P=0="a

| fl




3.6.8

d AT
7 \\F
F\ h

f

S

B cnyuae paccenBaroniei JuH3bI:

1
D0 = F =—0,
D




h 1f1
r=a=a!
I
H
h
d
| fl

XO,[I Jyda, mpomeamero JMH3y NoaA IIPOU3BOJIbHBIM YIJIOM
K e€ riIaBHOM onTudeckon ocu. ITocTtpoenne n3o0pakeHuit
TOYKH M OTPE3Ka MPSMOU B COOMPAIOIIHNX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax




3.6.9

3.6.

3.6.11

doroanmapaT Kak omnTtuueckuii mpubop. [ma3z kax

OIITHYCCKaA CUCTEMA

Wntepdepentust  cBera. KorepeHTHbIE  MCTOYHHUKH.
VYcnoBust HaOMOAEHUS MAakCMMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HBIX

KOT'CpCHTHBIX HCTOYHHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Hudpaxus ceera. [udpakiuonHas pemeérka. Y cloBHe
HAOJIOZICHUSI TJABHBIX MAaKCUMYMOB TIPU HOPMaJbHOM
MaJIeHU MOHOXPOMATHYECKOTO CBETa C JUTMHOW BOJHBI A

Ha peméTKy ¢ neproaom d:

dsingp,, =mAm=0,+/-1,+/-2,+/-3,...

dsing




4.1

3.6.12
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41.2

pc

[ucnepcus ceera

KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M
I'umore3a M. [Tnanka o kBantax. @opmyna [Tnanka: E =hv

®otoHnbl. DHeprus GpoToHa:

hc

Nmmynse ¢oToHa:




©

hv




413 ®oroadpdexr. Ombitet  A.I.  CroneroBa. 3akoHBI
o dboTtodrddekra
VYpaBuenue DifHmireiiHa i Gotodddexra:
Ec])OTOHa = ABbIXOAa + EKHHmax'
E
dboToHa
ABBIXO11a
+
E
4.1.4
KHHMax
raie,
hc
EcbOTOHa hv = 7:
E
doroHa




hv

hv

hc

ABbeoaa = hv}cp =

BEIX0J1a

Kp

Kp

hc

A

Kp




hc

Evuumax =

KHHMax

mv

max

2
MV~ max

2

= eUsap




4.2

eU

3aIl

4.1.5

421

JlaBaeHue cBeTa.
JlaBnenue cBeTa  HA  MOJHOCTHIO  OTPAKAIOIIYIO
MOBEPXHOCTh M  HA  MOJHOCTHIO  IMOTJIOLIAIOUIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

422

[Tocrynatel bopa. WM3nyuyenuwe u mormnomieHue (GOTOHOB
IIPH IIEPEX0JIE aTOMA C OJJHOTO YPOBHSI DHEPTUHU HA IPYTOM:

hv _ e [E, —E

mn .

m
Y

4.2.3

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHCfI 9HEPTHUU aTOMa BOAOpOJaa:

_ -1363B

“

E

"

, n=1 23 _.
n

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas monens sapa ['eitzenOepra — Banenko. 3apsin

sapa. MaccoBoe 41ciIo AApa. H3oTombI

43.2

PannoakTUBHOCTB.

Anbda-pacma;
A A4 4
FX—>5,Y +;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[To3uTtponHsIi B-pacnan:
A A 0=
sX—= Y + jE+ v,

'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraa:

-t
N(t) = Ny * 2T

N(t)

ITycte M — Macca paaMoOaKTUBHOIO BenlecTBa. Toraa

-t
m(t) =my* 2T

m(t)=mO0




4.3.4

Hz[epHHe pCaKknuu. ﬂeHCHI/IC " CUHTEC3 SAACP




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






