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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o yue6HOMY npeamety «Dusuka» as 10 kmacca (6a30BbIiA YPOBEHB)
COCTaBJIEHa Ha OCHOBE:

- Pabouas nporpamma mno yyeObHoMy mpeamety «Dusnkay majig oOydarommxcs 10
Kj1acca (0a30BBIM YpPOBEHB) SIBIIIETCS 4YaCThbIO OCHOBHOM 00I11e00pa3oBaTeIbHON
porpaMMbl  OCHOBHOTO o0O0mmero oOpaszoBaHus, peanusytomeiics B MAOY
boranauuckoit COLI Nel.

[Iporpamma coctaBiieHa Ha OCHOBE:

1.

denepanbHbii 3akoH «O0 oOpazoBanun B Poccuiickoit denepanum» oT
29.12.2012 Ne 273-D3.

[Tpuxaz MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413
«O0 yTBepxACHUN (EeaepallbHOIO TOCYJApCTBEHHOTO 00pa30BATEIBLHOIO
CTaHJapTa CpeAHEro 00IIero 00pa3oBaHUs.

IIpuka3 MunncrepctBa npocsemenuss Poccuiickon @Denepanuu  OT
12.08.2022 Ne 732 «O BHeceHMHM U3MEHEHUN B (denepanbHbIN
rOCy/IapCTBEHHBI ~ 00pa30oBaTEeNbHBIA  CTaHAAPT  CPEIHEro  OOILEero
00pa3oBaHU.

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauuu  OT
27.12.2023 Ne 1028 «O BHeCEHMM H3MEHEHUH B HEKOTOPBIE MPHUKA3bI
MunobpHayku 1 Munnpocsemenusi Poccun, kacaromuecs: ¢enepaibHbIX
roCyJAapCTBEHHBIX CTAHAAPTOB OCHOBHOTO 00I1IETO 00OpPa30BaHUS U CPEIHETO
o011ero oOpa3oBaHUs.

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauun 0T
18.05.2023 Ne 371 «OO06 ytBepxiaenun ¢eaepaibHON 00pa3oBaTEIbHON
IIPOrpaMMBbI CPETHEr0 OOIIEro 00Pa30BaAHMM.

IIpuka3 MununcrepctBa mnpocsemenuss Poccuiickorn  ®Penepanuu  OT
01.02.2024 Ne 62 «O BHeCEHMM HW3MEHEHHU B HEKOTOpPBIE IPUKA3bl
MunucrepctBa 1npocsemieHuss Poccuiickonn  @Penepanuu, Kacaroluecs
denepanbHbIX 00pa30BaTEIBHBIX IPOTPAMM OCHOBHOTO OOIIEro 00pa3oBaHUs
U CPETHET0 00I1Iero 00pa3oBaHuUs.

ITpuka3z MunucrepcrBa npocsemienuss PO or 09.10.2024 r. Ne 704 «O
BHECEHMM M3MEHEHUI B HEKOTOpPbIE MPUKa3bl MUHUCTEPCTBA POCBEILECHHUS
Poccuiickoii @epepanuu, Kacaromuecs QeaepaibHbIX 00pa30BaTENbHbBIX
OporpaMM  HaydajlbHOTO OOIIEero oOpa3oBaHHUs, OCHOBHOTO  OOIIEro
00pa3oBaHuUs U CPEIHETO OOIIEro 00pa3oBaHUs».

[Tpuxa3z Munnpocsemenus Poccun ot 26.06.2025 Ne 495 «O0 yTBepk1eHUN
denepanbHOrO mepeyHs: y4eOHHKOB, MOMYUICHHBIX K HCIOJIb30BAHUIO MPH
peanu3alury UMEIOIINX TOCYAApCTBEHHYIO AKKPEIUTALMI0 00pa30BaTEIbHBIX
IporpaMM Ha4allbHOTO OOIIEero, OCHOBHOI'O OOILEro, CpeaHero OoOIIero
o0pa3oBaHUsI OpraHU3ALMIMHU, OCYIIECTBISIOMIUMHA 00pa30BaTEIbHYIO



NEATEeNIbHOCTh, W YCTAHOBJICHUMU TMPEEIBbHOrO0 CpOKa MCIOIb30BaHUS
MCKITFOUCHHBIX YYeOHUKOB M pa3pabOTaHHBIX B KOMILJIEKTE C HUIMH y4eOHBIX
oCcOOHiD».

9. Ilpuka3z Munnpocseuienusi Poccun ot 23.07.2025 Ne 551 «O06 yTBep>KaeHUH
denepanbHOrO  MepeyHsi AJIEKTPOHHBIX  O0pa30BaTENbHBIX  PECYpPCOB,
JOMYIIEHHBIX K  HCIOJB30BAHUIO  TPU  pealu3aldd  HMEIOUUX
rocyJapCTBEHHYIO aKKpETHUIalMI0 00pa30BaTEIbHBIX MIPOTrpaMM HA4aJIbHOTO
00111eT0, OCHOBHOT'O 00I11€T0, CPETHETO 00IIEero 00pa3oBaHUs».

10. OcHoBHast oOpa3oBaTelnbHAsT MpPOrpaMMa CpPEAHEro OOIIero oO0pa3oBaHUS
MAOY boranaunckoit COII Nel.

11. YyeOunpiii mnan cpemgHero obmero obpaszoBanuss MAOY BoramauHckoi
COMI Ne 1, npunsTelil nenaroruyeckum coBetoM ot 03.07.2025r. (mpoToko
Ne 13) u yrBepxaennsiii 08.08.2025 npukazom aupextopa Ne 214/0/1.

12. lonoxenue o paboueit mporpaMMme y4eOHbBIX TPEIMETOB, YIEOHBIX KypCOB (B

TOM YHCJIE BHEYPOUHOU NIEATETLHOCTH), YU€OHBIX MOJYJIEH, YTBEPKIECHHOE
npuka3zoM aupekropa 05.09.2025 Ne 269/0O/1.

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHA U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMSI OCHOBHOUM 00pa3oBaTeIbHOM Mporpammsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHLEMLIUKA TpenojiaBanusi yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peanu3yommnx OCHOBHBIE
oOpa3oBaTeabHbIe MPOTPAMMBI.

ConmepxaHue mporpaMmbl 10 (PU3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs 10 kiaaccoB npu 00yuyeHUU Ux
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOAXOJA.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusiM GI'OC COO K muaHupyeMbIM
JMYHOCTHBIM, NMPEAMETHBIM U METaNpeIMETHBIM pe3yjbTaTaM OOy4eHHUs, a TaKxKe
YUUTHIBAET HEOOXOAUMOCTh peaju3ali MEXKIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU IIpeIMeTaMu. B Hell onpeenstoTcss OCHOBHbIE
1eIu U3y4eHus: (GU3UKHU Ha YPOBHE CPEAHEro oOIIero oopa3oBaHus, MJIaHUPYyEMbIe
pe3yibTaThl OCBOEHHS Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pusmKe BKIIOYAET:

® [UJIaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (Pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO r0jIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»xkatoieM mupe. LLkompHbI Kypce (U3HKH — CHCTEMOOOpa3yoIuii



JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHWWA  ONpelNessieT XapakTep M pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUSI KOCMOCa,
MOJYYEHHSI HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarommxcs, B (opMHpOBaHHME YMEHUN MPUMEHSTh HAYYHBIH METOJ
MO3HAHMS TPU BBIMOJIHEHUN UMH YIEOHBIX UCCIIETOBAHUI.

B ocHOBY Kypca (pu3uku 411 ypOBHS CPEAHETO 00111er0 00pa30BaHUsI IOJIOKEH
pAI Uael, KOTOPbIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesoB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepualnl Kypca (pusuku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTEpHUH, BEIIECTBE U
TOJIE.

Hoes eymanumapuzayuu. E€ peanuzauus NpeanosiaraéT HCIOJIb30BAHHUE
T'YMaHUTAPHOTO TOTEHIMAa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypce hbusuku npejmnonaraet 3HakoMCTBO
C IMIMPOKUM KPYTOM TEXHUUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUN HU3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes osxonocusayuu peamusyercss TMOCPEACTBOM BBEICHHS HJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TakkXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

Crep>XHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEeTo
oOpa3oBaHus SBISIOTCS (u3udeckue Teopuu (hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O IPUPO/IC, TPAHUIIAX MPUMEHUMOCTHU
TEOPHIA, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJEHUI U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yercs MpexJie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTANIbHOU AESITEIbHOCTH O00YYaroluXCsl.
J1st 6a30BOr0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padbO0T, KOTOPHIE B IpOrpaMMme
no ¢u3nke OOBEAMHEHBI B OOLIMI CIMUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Brigenenne B yKa3aHHOM TIepedHE J1a0OpaTOPHBIX padOT, MPOBOJUMBIX TSt
KOHTPOJISI U OLIEHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca



UCXOMsl M3 OCOOCHHOCTEH IMIIaHMPOBAaHUS W OCHaleHUs KabuHera (usuku. Ilpu
3TOM oOecreunBaeTcsi OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEIOBaHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYMH U
MIOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAENISIETCS PEIIEHUIO paCYETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
bu3nueckoil MOJENbl0, TO3BOJSIONIME TPUMEHATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOrO paszlena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/7a4 NPUOPUTETOM SIBISIIOTCA 3aJaHHs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOytonue BbIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTHUKO-
OPUEHTHPOBAHHOIO XapaKTepa.

B cootserctBum ¢ TpedoBanusiMu @PI'OC COO k MmaTepHaIbHO-TEXHUYECKOMY
oOecrieyeHnto y4yeOHoro mpouecca 0a30BbI YpOBEHb Kypca (PU3HKM Ha YPOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KabuHeTa (PU3MKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOMHETa IpPEIMETOB
€CTECTBEHHO-HAY4YHOr0 1MKia. B kabuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopatopHoe 00O0pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(bU3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHPYETCS B COOTBETCTBHHM C
OPUHLIMIIOM MHUHUMAJIbHOM  JOCTATOYHOCTH M  OOECHEeYMBaeT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHMUSI  WM3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlabopaTopHoe 000pynOBaHHE IS YYEHUYECKUX TNPAKTUYECKUX padboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB M OOecredrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawoommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOPHUH.

OCHOBHBIMHU TICJIIMH H3y4eHUS PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBaHHe HHTEpECa M CTPEMIICHHMS] OOYYalOLIUXCS K HAydYHOMY
U3YYEHUIO TMPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

® Dpa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (dopMHPOBaHNE HAYYHOT'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTPOCHHSI MAaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHY;

e (dopmupoBaHre yMEHUH OOBSACHATH SIBJICHUA C HCHOJb30BAHHEM
bu3NYecKuX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;



dbopMupOBaHUE TPEICTABICHUNA O POJIU (U3UKH ISl Pa3BUTUSA APYTUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Iielield oO0ecreunBaeTCsl pelleHueM CIeAYIOIUX 3a/iad B
npoliecce u3ydeHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

npuoOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;
(GopMUpPOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKHE 3HAaHUSA IS
OOBsICHEHMSI (PU3MYECKHX SIBICHUW B TMPUPOAE U A TNPUHATUSA
IIPaKTUYECKUX PELICHUI B IIOBCETHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIICHHs PA3IMYHBIX 334ad C SBHO 3aJaHHOMN
(¢u3nyecKkol MoOzenblo, 3a1ad, IOAPa3yMEBAIOIIHUX CaMOCTOATEIbHOE
co3anue (pU3HYECKON MOJEIN, aIeKBaTHON YCIOBHSM 3a/1a4y;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHAE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHMSI U IPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
OIIpENEIEHUS TOCTOBEPHOCTHU NIOJyUYEHHOTO PE3YJIbTaTa;

CO3/IaHUE YCIIOBHUI ISl pa3BUTHS YMEHUN IIPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3yuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
oOpazoBanus otBoauTcs 136 yacos: B 10 kitacce — 68 yacoB (2 4aca B HEJIEIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIA0OpAaTOPHBIX M
MPAKTUIECKUX palbOT SBISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOpPHBIX pPabOT U OMBITOB C Y4ETOM HMHIAMBHIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPKAHUE OBYUYEHUSA
10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUHU B MPOIIECCE TO3HAHUS TPUPOIbl. DKCIEPUMEHT
B (pusmke.

MonenupoBanue (U3MYECKUX SBJICHUM M TpolieccoB. HaydHbie TUmoTesbl.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHueitHoe neuxenue. JIBrHKeHre MaTepruaibHOM TOYKH 10 OKPY>KHOCTH
C MOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTepeayn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPAINS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHS Teja, OPOIICHHOTO TOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul



N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEICIIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HNPOUJACHHBIMU TEJIOM 3a
MIOCIICIOBATEIBbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBukKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['ammnes. IlepBeid  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoii 3akon Herotona aiist
MaTepuagbHOU TOUKU. Tperniil 3akoH HbproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tsokectd. llepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoipxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIium.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT UX aedopmaiuu.

HccnenoBanre yclIOBUMI pPaBHOBECHS TBEPAOTO TeENa, HMEIOLIErO0 OCh
BpAILICHUA.

Tema 3. 3akonbl coXpaneHus ¢ MexaHukKe



NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HMMITyJIbCa TeNd. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTruBHOE IBMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBIL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KUHETUYECKOU SHEPTHUU.

[ToTeHunanbHas SHEPIUsl. [ToTeHunanbHas SHEPTHs YIpPYro
nehopMUpOBaHHOI NPy )UHBL. [loTeHIIManbHas YHEPTHsl Tena BOIM3HU MOBEPXHOCTH
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTECHINAIBHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOW SJHEPTUH CUCTEMBI TEN. 3aKOH
COXPAaHEHUsI MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MIPY>KUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyenune abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TE€JIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEN KWHETUYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHHMS dactul] rasa. lllkana
temneparyp KenbBuHa. ['a30Bbie 3akOHBI. YpaBHeHHEe MenaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACANbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3obapa.



TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTPaMU COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpatuMocTh TPO1IECCOB B MIPUPOJIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEUCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanus SHEpPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3HOro
nericTBus TemioBod MmammuHbl. I{ukn KapHo m ero ko3pduimMeHT IOIe3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPrHM Teja TMPU COBEPIICHHH PabOTHI: BBUICT
npoOKku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOEMOHCTPALINS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OmnbIT 110 aAMabaTHOMY PACUIUPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHUBOM).



Monenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjeHcauud. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU30TPOIUS CBOWCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUHU MOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHUCJIE HAHOMATE€pPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anus Tea. DIEKTpUIecKuid 3aps. [[Ba Buaa 3MeKTpUUECKUX 3apsIIOB.
[IpoBOAHUKM,  JUANEKTPUKH UM TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
Onektpuueckoe 1mojie. Hanpsok€HHOCTh — 3nekTpuueckoro mnojs.  [IpunHiun
CYNEPHO3ULIUHA ANEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTO
MOJISL.

Pabota cui anekTpocrarudeckoro nosjs. [lorenuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOAHUKN ¥ JUAIEKTPUKUA B SJIEKTpOcTaTUueckoM moise. [lusnexkrpuueckas
MPOHUIIAEMOCTb.

DnektpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMIJIEHHE 3JIEKTPOIPHOOpOB,
KOHJICHCATOpP, KOMMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu



Y CTpONCTBO Y MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTHH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU IPOHNULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
HNctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHoCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBJIECHHWE HCTOYHUKA TOKA.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOINMOCTb.

DJIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u pUMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUT TOK B  pacTBOpax M  pacItlaBax  AJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIeKTpUUeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHn4eckrue YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TATbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTb COIPOTUBIICHUS LUWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.



3aBUCUMOCTb CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEmaHHOr0 COEIMHEHUS! PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexkTposusa.

Me:xnpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHA B 10 kiacce oCyHIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runores3a, (Quanueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B KMBOW mpupoje, aAuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJAKOCTEN U ra3oB,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAass  JIUCCOLMALMS,
raJibBaHUKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHHUKE, IMOJIIMIIHUKN, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOAOMET M JAPYTHE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYy4EHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBII IIPUHTED, AIIEKTPOHArpeBaTEIbHbIC npubopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUSA
OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO TpenMeTa «Pu3nKay JOHKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PACIIUPEHUE KU3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeau3alliid OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIEATEILHOCTh B WHTEpEcax TPa)kJTaHCKOTO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aINY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTAMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(OpPMHPOBAHHOCTh POCCUUCKOMN IPaXkTaHCKON UIEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHXKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ACTETUKY HAyYHOT'O TBOPYECTBA,
pUCYIIEro (Pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHOU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;



TOTOBHOCTBH U CIIOCOOHOCTh K 0OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(UMK Ha IPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIO0OAIBHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

TUTAHUPOBAHKE U OCYIIIECTBIICHUE JICUCTBUN B OKPYKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciiupeHue OIbITa JEATEIBHOCTH SKOJOTMUECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOH JeSTeNbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4eHUs (PU3UKH OCYIIECTBIISATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO IEATEIHbHOCTh
WHIMBHUIYQJIBHO U B TPYIITIE.

METAINPEJMETHBIE PE3YJIbTATDI
IMo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBHS
ba3oBble 1ornyeckue AecTBU:

CaMOCTOSITENNFHO ~ (OPMYJIMPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENETATh IEeNU JEATEIBbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTUKECHHUS,;

BBISBJISITH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B  pacCMaTPHUBACMBIX
(U3HYCSCKUX SIBICHUSX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JE€SITENILHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
1[eJI5IM, OLICHUBATh PUCKHU TIOCIIEJCTBUMN ACATEIHHOCTH;

KOOPAMHHUPOBATH U BHITIOIHATH paOOTy B YCIOBHUSIX PEabHOTO, BUPTYaJIHHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:

BJIa/IeTh HAYYHOH TEPMHHOJIOTHEH, KIIOUYEBBIMU MOHSATHUSIMU W METOJaMHU
bu3nUecKoil HayKH;

BJIa/IeTh HABBIKAMHU Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQIETh BUJAAMH JIEATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlliY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYalUsiX, B TOM YHUCJIE TIPU CO3JaHUH YU€OHBIX MPOEKTOB B 00J1aCTH (U3HKH;



BBISABJISITh [PUYMHHO-CJIEACTBEHHBIE CBS3M U AKTyaJIU3UpOBATH 3a/1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apIyMEHTHI JU1s1 TOKAa3aTEIbCTBA CBOUX
YTBEPXKIAEHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILLICHHUS;

aHaJIM3UPOBaTh TMOJYYECHHBbIE B XOJE pEUICHUS 3aJlaud pe3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh ¥ (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO O0O0JIACTh
KU3HENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTAaTh HOBBIEC UJICH, TIPE/JIaraTh OPUTMHAIIBHBIC MMOJXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJyYeHUS MH(POpMaAIuu (HU3MUIECKOTO COJEPKaHUS U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIIATh IOUCK, AHAIMU3,
CUCTEMATHU3ALMI0O M HUHTEPIPETANNI0 MHDOPMALMKU Pa3IUYHbIX BUAOB U (Hopm
MPECTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIIUH;

UCIIOJIb30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHKAIMOHHBIX
TEXHOJIOTUNA B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHus, MPaBOBbIX U JTHUYECKUX HOPM, HOPM HHGOPMaLMOHHON
0e30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COACpPKAHWSA B PA3NUYHBIX (opMarax c
y4€TOM Ha3HayeHUsI HH(POpMAILIMU U 1IEJIEBON ayIUTOPUH, BBIOHMpasi ONTUMAILHYIO
dbopMy NpencTaBiICHUs U BU3yaTU3alUu.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

OCYIIECTBIISAThH OOIIEHNE HA YPOKax (PU3UKHU ¥ BO BHEYPOUHOH JCATEIHLHOCTH,

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C HMCIOJIb30BAHUEM
SA3bIKOBBIX CPEJICTB;

MOHMMATh W KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

NpPUHUMATh €M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,



pacrnpenenartb pojid ¢ Y4ETOM MHEHHMH YYaCTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3yabTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeqjaraTb HOBBIE TPOEKTHI, OICHUBATh HACH C TO3UIMH HOBU3HBHI,
OpUTHHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh IMO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B PA3IHYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHbIe YHUBepCaJbHbIe yUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIISTh MMO3HABATENIbHYIO JIEITEIbHOCTh B 00JacTH
GU3MKM U acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBAThH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PEIICHUS PACUYETHBIX W KaueCTBEHHBIX
3a]1a4, [JIaH BBIOJIHEHUS MTPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEAIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y9eOHOTO MPpEeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO DSPYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJa/JeTh HABBHIKAMH  TO3HABATENbHON  pedrekcun Kak  OCO3HaHUs
COBEpIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTHX TMpU aHaJIu3€ pe3yibTaToOB
NeSITeIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHalM3e pe3yibTaToB
NEesATEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce nocTukeHUs TIMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MIPOTPAMMBI T10
dbuzuke IS YpOBHA cpelHero oOmiero oOpa3oBaHUA Yy  0O0yYaroIIMXcs



COBEPLICHCTBYETCS AMOLIMOHAJIbHBIN WHTEJUICKT, MPEATOIararonn
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMsl, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS PA3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHAJILHBIM NU3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTHMHU3M, HUHUIMATUBHOCTb, YMEHHUE JAEHUCTBOBATH MCXOMS U3 CBOMX
BO3MOKHOCTEM;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COILIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIISATh UHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTOo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIETIeH:
MaTepuaibHas TOUYKa, MHEpUHUaIbHas cUCTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOANHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TMAZEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLIMS, B3aUMOJICUCTBHE
ten, nuddysus, OpOyHOBCKOE IBUMIKEHUE, CTPOSHUE >KUJIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe 0o0BhEMa Tel MpU HarpeBaHUU (OXJIAKIECHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCALMS, IUIABJIICHUE, KPUCTAJUIM3ALUsA, KUIECHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MpPU €ro HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSA3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOoLEeccax, dJIEKTPU3aLHs Ted,
B3aMMO/ICCTBUE 3aPSJI0B;

OMKCHIBATh MEXAHWUYECKOE JBIKCHUE, WCIONB3YS (U3UYECKHUE BEIWYUHBI:
KOOpAMHATa, NyTh, MNEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
UMITYJIbC T€JIa, KUHETUYECKasl dHEprus, MOTEHUHAIbHAS SHEPIUs, MEXaHU4YeCKas
paboTa, MeEXaHUYECKass MOIIHOCTh; MPH ONKHCAHUU MPABWIBHO TPAKTOBAThH
(GU3UYEeCKUl CMBICT HMCIOJB3YEeMbIX BEJIMYMH, WX O0O03HAYCHUS U €IUHMIIBI,



HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE NAHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMU
BEJIMYMHAMU;

ONMKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOICTBA TN U TEIJIOBBIC SBJICHMUS,
UCTIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KUHETUYECKasi PHEPrus XaOTUYECKOrO JBMXKEHUS MOJIEKYJ, CPEHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSIsI J3HEprusi, pabora rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTIOJIB3YEMBIX BEIWYWH, WX
o0O3HAaUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUYUHAM;

ONMKCHIBATh U3YUYECHHBIE JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
sBJICHUS (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE MOJI€, HANPSIKEHHOCTD MOJISI, MOTEHLUAN, Ppa3HOCTh MOTEHLIUAJIOB,;
NpU OINUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, MX OOO3HAUEHMS] W EJIMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAHHYI0 (PU3UYECKYIO BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXAaHMYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMITYJIbCa,
MNPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIHH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOro 3apsiia, 3akoH KylloHa, MpU 3TOM pas3inuyaTh CIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MPUHIIUIIBI JEHCTBUS MAIINH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCJICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU STOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYAOBaHUSs, MPOBOJAUTH OMBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METObl OLIEHKH TTOTPEIHOCTEN U3MEPEHNU;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIAY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSAMBIX M3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJIYICHHONW 3aBUCUMOCTH (PU3MUECKUX BETTUYNH B BUJIC
Ta0MIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;



co0moaTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUH UCCIIEOBAHUNA B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATENLCKOW U MPOEKTHOU
NESATEIbHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTHBOPEUUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCITI0JI30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMAaLIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIPETALIMM M NPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHOW WHGOPMAIMK, TOJYYECHHOM W3 Ppa3InYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0E30MaCHOCTH TMpU OOpaleHuu ¢ TpudOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TIpYIINE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM
Ne ni/m Konrpoabnsie IIpakruueckne = (uupposbie)
NMPOrpamMMbl Bcero
padoThI padoThI o0pasoBare/ibHbIE
pecypchl
Pa3znen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3nKa U METOJIbl HAYYHOTO MTO3HAHUS 2 buomorexa LIOK
' AbLHAYH https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs B MEXaHUKE 6 1 1 bubmmorexa LIOK
' P https://m.edso0.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [IOK

®a30BbIC Nepexoabl

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

Hroro no pazneny

24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Pazgea 4. JIEKTPOJAUHAMUKA

41 e 10 bubmuorexa [{OK
' AICKTPOCTATHIA https://m.edsoo0.ru/7f41bf72
4.9 [TocTosiHHBIN 31eKTpUYecKuil TOK. ToKH 12 Bu6muoteka [JOK
' B Pa3IMYHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

e Tema ypoka Konrpoabnsie IIpakTuueckue Aara oOpaszoBaTe/bHbIE
n/n Bcero U3YYEeHUs
padoThI padoThI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunbie MeT(})I;[(BI HOSH:H;;I 1 03.09 bubmorexa OK
https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
OPMUPOBAHUU COBPEMEHHOM
2 I(-ll)a;Horl; KapTHUHBI l\fl/lpa B 1 04.09 brbmmorexa LIOK

. ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITENFHOCTH
JIonei
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 10.09 bubnuorexa [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMepHOE npsAMonMHEHHOE 1 11.09 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPAMOJIMHEWHOE 1 17.09 bubmuoteka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 18.09 bubnnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelHoe 1BUXEHUE.

7 ﬂEHXGHHe MaTepianLHoﬁ TOYKH 1 24.09 bubmorexa LIOK

https://m.edsoo.ru/ffOc3ada
M0 OKPYKHOCTH
[IpyuHLINTT OTHOCUTENBHOCTH
8 [Nanunes. MnepunanbHble CUCTEMBI 1 25.09 Bubmmorexa IOK

otcyera. [lepBblii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cuil. Bropoit 3akoH

bubnunoreka LIOK

o HeroToHa [u1st MatepraibHON 01.10 https://m.edsoo.ru/ff0c3be8
TOYKH

10 Tpetuii 3akon HeroToHa niis 02.10 bub6nmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna Tﬂ)KCCTII/)I. [TepBas 08.10 bubamorexa LIOK

https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec 09.10 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuiia CONpOTUBIICHUS IPU 15.10 Bbu6mmoteka [JOK
JBIKCHHUHM TE€Ja B KUIKOCTH UJIH https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoe U BpaliaTeiabHOe

BIDKEHHUE a0COIOTHO TBEPAOTO
14 fena. MOMEHT CHJIBI. Hneqrz)ﬂcnnm. 16.10 bubmmorexa LIOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
HMitynbsc MaTepUalbHON TOYKH,

15 CUCTEMbI MaTepUATbHBIX TOUEK. 99 10 bubnnorexa [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JBHKCHIE
PaGoTta 1 MOIITHOCTH CHITBI.

Kunernueckas sHeprus
16 MaTepUuaIbHOW TO‘-IiI/I. Teopema 06 23.10 Bubmmorexa IOK
- https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECCKOW
SHEPTUU
17 [TorennmanesHas 3HEPrUs. 05.11 bu6nunorexa LIOK

[ToTeHnmansHast JHEPTHs YIPYTro

https://m.edsoo.ru/ff0c461a
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https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

18

ne(OpMUPOBAHHOI MPYKUHBI.
[TorenuunanpHas sHEprus Tena
BOJIM3U MOBEPXHOCTH 3EMITH

ITorennmansHele U
HETIOTEHIMAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIMAIBHBIX CHII C
H3MEHCHHEM MEXaHHMISCKOM
SHEPrUMU CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOUN
SHEPruu

06.11

bub6numoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI
CWJIBI C I3MCHCHHUEM
MEXaHHYECKOUM SHEePTUH Tella Ha
pUMEpe PACTSIKCHHSI PE3HHOBOTO
KIyTay»

12.11

20

21

22

23

KonTtponpsHnast pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpaHEHHUS B MEXaHHUKE»

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON
TeopuH. bpoyHOBCKOE ABMKEHUE.
Anddyszus

XapakTep JBUKCHUS U
B3aMMOJENCTBHS YaCTHI]
BeniecTBa. Mozienu CTpoeHus
ra3oB, )XKUAKOCTEW W TBEPABIX TEI

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas Asor aapo

13.11

19.11

20.11

26.11

bubmmoteka IIOK
https://m.edsoo.ru/ffO0c4b74

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TernmoBoe paBHOBECHE.

24 Temmnepatypa u €€ u3MepeHue. 27.11
[ITxana remneparyp Llenbcus

o5 Uneansubiii raz B MKT. OcHoBHOE 03.12 bub6nmoreka [IOK
ypaBueare MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTypa Kak
Mepa CpelHer KHUHETHYECKOU

26 3H§pr1/1r1)/1 iBI/I}KeHI/I}I MOJICKYI. 04.12 bubamorexa LIOK

https://m.edsoo.ru/ff0c511e

YpaBaenue Menpeneena-
Kunaneiipona

27 3akoH JlanbToHa. I'a30BbIe 3aKOHBI 10.12
JlaGopaTtopHnas pabota

28 «HccnenoBanue 3aBUCUMOCTH 11.12
MEXy MapaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO ra3a
N3omnporiiecchbl B uaeanbHOM raze u bu6nmorexa LIOK

29 17.12
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U

30 CrocoObI €€ N3MEHCHHS. 18.12 bubnuoreka [{OK
KonmuecTBo TemoTs! u padboTa. https://m.edsoo.ru/ff0c5952
Bnytpennss sneprus
OJHOQTOMHOT'O HJICATBHOTO Ta3a

bubnunorexa LIOK

31 Bugst Terionepesau 24.12 https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTD

32 BemecTBa. KonmuecTBo TEIIOTHI 95 12 but6mmorekxa [IOK
npu Teruionepeaade. AquadaTHbIN https://m.edsoo.ru/ff0c5¢c36
npoiiecc

33 I1epBbIil 3aKOH TEPMOTMHAMUKHN U 14.01 bu6muoreka [JOK

€T0 MPUMCHCHHUEC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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HeobOpaTtumocTs mporieccoB B

but6mmoreka [IOK
4 .B i 15.01
3 HPHPOZE. BTOPOH SakOH >0 https://m.eds00.ru/ff0c6230
TEPMOJIUHAMHUKHU
35 [Tpuniun nevicteus u KI1/ 2101 bub6nmoreka [IOK
TEIUIOBOW MAallHbI ' https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ] 22.01
37 DKOJIOTHYECKHE MTPOOIEMBI 2801
TEIUIO3HEPTETHKH
00600 5
38 «M(z)JII:Ii1 I?II;H;a;}I’p Q?;I(aHKa OcHOBBI 29.01 bubmmorexa LIOK
YIp ' ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHKH
39 518[?12%?1226;;12 ngogm 04.02 Bubmmorexa IOK
HICKYIHD ' ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHKH
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. 05.02 Bbu6mmoteka [JOK
Hcnapenue u KunieHue ' https://m.edsoo.ru/ff0c63b6
OCTh BOSAyXa. HACKIE ' https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnueckue n
o | i e o Dok
CBOMCTE KpHC OB ZRHAKHC ' https://m.edsoo.ru/ffoc65f0
kpuctaibl. COBpeMEHHBIC
MaTepHaIbl
8| Vst vemmorn e, 1g0p  DubmorexaLIOK
ne cro CHITL ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
b K
44 YpaBHeHUE TEIUIOBOTO OataHca 19.02 Homorexa LO

https://m.edsoo.ru/ff0c6820
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DJIeKTpU3anus Tell.

. but6mmoreka [IOK
45 DnekTpuueckuii 3apsia. [[Ba Buna 25.02 https://m.edsoo.ru/ffocebee
AIIEKTPUIECKUX 3aPSIOB
[TpoBOAHUKY, TUINEKTPUKH U
MOJTYNPOBOJIHUKH. 3aKOH bubmuorexa [IOK
46 26.02
COXPaHCHHS JIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHLIﬁp " 04.03 bubamorexa LIOK
. https://m.edsoo.ru/ffOc6ced
AIEKTPUUYECKUHN 3apsij
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 noJist. [IlpuHnun cynepno3unuu 05.03 Bu6mmoteka [JOK
9JIEKTPUYUECKUX MoJIcH. JInHuu https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabora cun anexTpocTaTHuecKoro
49 TIOJIA. HOTeHIII/IaJI?PaI%HOCTI) 11.03 brbmmorexa LIOK
https://m.edsoo.ru/ff0c6f00
MOTCHIINAJIOB
[TpOBOTHUKY U TUIJICKTPUKH B
50 anpeKTp)j)CTaTquI::KOM noI;e. 12.03 bubnuorexa LOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
" bubnuoreka [{OK
51 OnexTpoéMkocTb. KonneHcarop 18.03 https://m.eds0o.ru/ff0c7126
OneKTPOEMKOCTH IJIOCKOTO
52 KOHnegcaTopa. OHeprus 19.03 Bubmmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJEHCATopa
JlaGopaTtopHnast pabota
53 "3mepeHue 3IeKTPOEMKOCTH 25.03
KOHJieHcaTopa"
[TpuHIUMIT NENCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAILHOTO 26.03

amnmapara, CTpyMHOr0 pHHTEpa.



https://m.edsoo.ru/ff0c6bcc
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DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

55

56

57

58

59

60

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

ITocnenoBarenpHOE,
napasuieJIbHOE, CMEIIaHHOe
COEIMHEHUE MPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIAHHOTO COCIMHCHHMS
PE3UCTOPOBY

PaGora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

3akon Oma aJis MOTHOM
(3aMKHYTO) 2JIEKTPUUECKOH IIeTIH.
KopoTkoe 3ambikanme.
JlaGoparopHas paboTa
«M3mepenne DJ]C uctouHnka Toka
¥ €T0 BHYTPCHHETO
COTIPOTHBIICHUS

PesepsHslil ypok. KonTponbHast

pabota o Teme

113 n
JEeKTpoIuHaMUKa" /

Bcepoccuiickas npoBepoyHas

paborta

O6o06maromuit ypox

«DNEeKTpOoAUHAMHKAY /

0.5

0.5

08.04

09.04

15.04

16.04

22.04

23.04

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74f0

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

bubmuoreka [{OK
https://m.edsoo.ru/ff0c8c56

bubnunotexa LIOK
https://m.edsoo.ru/ff0c88be
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Bcepoccuiickast mpoBepoyHas
pabora

61

62

DJIeKTpOHHAsS TIPOBOJMMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
TEMIIePATYpPHI.
CBepXInpoBOAUMOCTh

DJIEKTPUUYECKUHN TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

29.04

30.04

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas ¥ IpUMecHast
npoBoaumocTs. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBbIE
IPUOOPHI

06.05

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUYECKUN TOK B pacTBOPax U
pacIuiaBax 3JI€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS JUCCOLMALIUS.
DneKTponauns3

07.05

bubnunoreka LIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSTENIbHBIN pa3psi.
Monnus. [Inazma

13.05

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U X PAKTUIECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0e3011acCHOCTH

14.05

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c86fc

67

KonTpomnpHas pabota mo Teme
«nekTpocratuka. [locTosiHHBIN
3NEKTpUYECKU TOK. TOKHM B
Pa3IMYHBIX cpeaax»

20.05

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8a8a
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PesepBHbIil ypok. O000mIarommii but6mmoreka [IOK
68 1 21.05
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJILHOMN ITPOT'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

monen

10.2

10.3

10.4

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
TBEPAOE TEJI0, UJICANIbHBIN Ia3; MOJEIIN CTPOCHHUS Ta30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYECHHBIM DJJIEKTPUUECKUN 3apsii — IpU PELICHUU

¢duznuecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/leHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
nuddy3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHUE IKUJKOCTEH W
TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU  HarpeBaHUU
(OxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,
IJIaBJ€HUE, KpUCTAIM3alMs, KHUIIEHHE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHUE JaBJICHMS] ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHMA rasza B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3yd (U3NYEeCcKHe
BEJIMYUHBI: KOOPAMUHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CWJIA, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
MOTEHLIMAJbHAsl DSHEprus, MexaHudeckas pabora, MexXxaHU4ecKas
MOIIHOCTb; TMPH OMHMCAHUHM MPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICJI HCHOJB3YyEMBIX BEJIWYMH, UX OOO3HAUeHHs M EIUHUIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTuMHU BCINYNHAMU

10.5

OnuchiBaTh HM3yYEHHbIE TEIUIOBbIE CBOMCTBA Tell M TEIUJIOBBIE
SBIICHUS, HUCHOJb3ys (U3MUECKUE BEIUYMHBI: JaBJICHUE Tras3a,
TEMIIepaTypa, CpedHsAsd KHHETHYeCKas DJSHEpPIus XaoTUYECKOro
JIBIDKEHUS MOJIEKYN, CpeJHEKBaJpaTUyHas CKOPOCTb MOJIEKYII,

KOJMYECTBO TEIJIOTHI, BHYTpPEHHSA OJHeprus, padora Trasa,




KO3 (PUIHEHT TOJIe3HOr0 ACUCTBUS TEIJIOBOTO JABUTATENs; IMpU
OMHCaHUU  MPaBUIBHO  TPaKTOBaTh  (U3UYECKHH  CMBICI
UCIIOJIB3YEMbIX BEITUYHH, UX O0O3HAYCHHS W EAMHUIIBI, HAXOIHUTh
GbopMynbl, CBS3BIBAIONIME JAaHHYI (U3UYECKYI0 BEIMYHHY C

APYruMH BEJIIMYHMHAM

10.6

10.7

OnucelBaTh M3y4EHHBIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
AJIEKTPUYECKUE sBJIEHMUS (IPOLECCH), MCIONB3Ys (PU3NUECKUe
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsj,  DJIEKTPUYECKOEe  IIOJIE,
HanpspKEHHOCTh IOJIsA, MOTEHLMall, Pa3HOCTh IOTEHLMAIOB; IPU
ONKCAaHUHM  TPABWJIBHO  TPAaKTOBaThb  (PU3MUECKUH  CMBICI
UCMOJb3yeMbIX BEJIMYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3bIBAIONINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCHl M SBJICHUS, WCIIONb3YS
(du3HYecCKre 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTCHMS, |,
Il u 11l 3akoHBI HpIOTOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOW SHEPTUH,
3aKOH COXPaHCHHSI HMITYJIbCA, IIPUHIIUIT CYTIEPIIO3UITUH CHJI, TPUHIIHIT
paBHOIPABUS HHEPIHAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-
KHHETUYICCKYIO TCOPHIO CTPOSHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpenHel KMHETUYECKOW SHEPTruu TEIUIOBOTO ABM)KEHUS MOJEKYT C
a0COIOTHON TEeMIEPaTypoil, MEepPBBI 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsijaa, 3akoH Kymona; mpu sTOoM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOE

BBIPpAXKCHUC U YCIIOBUA (FpaHI/ILILI, 06J'IaCTI/I) IMPUMCHUMOCTHU

10.8

10.9

10.10

10.11

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIlMH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3HUECKUX SIBICHUN
" IIPOHECCOB € UCIIOJIBb30BAHUCM IMPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ;
pu 3ToM GopMyIUpPOBaTh NMpoliIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIEpUMEHTa,  coOuMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

OCYIJ_ICCTBJ'I}ITB nNpsAMbIC W KOCBCHHBLIC UH3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OIICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUYSCKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, TIPH TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh pPE3yJIbTaThl IMOITYYCHHON 3aBUCHMOCTHU
(bU3MYECKUX BETUYHH B BUJI€ TAOIUI] U TPaUKOB, IETaTh BHIBOIBI IO

pe3yjabTaTaM HCCICI0BaHHUA




10.12

CoOmomaTe mpaBmiia 0€30mMacHOrO  Tpylda TpPH  IPOBEIACHHUH
WCCIICIOBAaHMM B paMKax y4eOHOTrO OJKCIIEpUMEHTa, y4deOHO-
HCCHGHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTHU C HUCIIOJIB30BAHHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOHWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJIENb, BBIAEIATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE IS €€ pelIeHus,
MMPpOBOAUTDH paC‘-IéTBI U OLNCHUBATH PCAJILHOCTL IIOJYUCHHOI'O

3HaueHUs (PU3MUECKOUN BEITUMIMHBI

10.14

10.15

Pemiats Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanNBaTh JIOTHUYCCKH
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)K,HeHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

Hcnonb3oBaTe MpU pelleHUMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEACTaBICHUsS y4eOHOW M Hay4YHO-TIOMYJISPHOMN
MH(pOpMaLKH, [TOJIy4EHHON U3 pa3InYHbIX HCTOYHUKOB; KPUTUYECKU

AHAJIU3UPOBATD MOJIYIACMYIO I/IH(l)OpMaI_II/II-O

10.16

10.17

10.18

[TpuBOIUTH MPUMEPHI BKJIaJa POCCUNCKHUX M 3apYOCKHBIX yUEHBIX-
(GbU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Vcnonb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU IS o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpPaHEHHS
3I0pOBbsI M COOJIOIGHUS] HOPM SKOJIOTMYECKOTO IOBEJICHUS B
OKpY’KalollleH cpeze

PaGoTaTh B rpynie ¢ BHIMIOJIHEHUEM PA3IUYHBIX COLUANBHBIX POJIEH,
MJIaHUPOBATh  pabOTy TPYNIBL, paAlMOHAIBHO pacHpenemsiTh
00S13aHHOCTH | IUIaHUPOBATE JACATCIIBHOCTE B HECTAHAAPTHBIX
CUTYyaIlMsIX, aJleKBaTHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYACTHHKOB

IPYNIBI B peLIEHHE pacCMaTPUBAEMON MTPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Kon Konx nposepsiemoro
IIpoBepsieMble 31€MEHThI COAEPKAHUSA
pasjaena 3JIEMEHTAa

OU3UKA 1 METOJIbl HAYUHOI'O [TO3HAHU A
®usznka — Hayka o mnpupoae. Hayunbie
11 METO/Ibl IO3HAHUSI OKpY’Karo1ero mupa. Poip
JKCIIEPUMEHTa U TEOpUM B  Ipoliecce

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

MogenupoBanue (U3NYECKUX SBICHUH H

1 IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnueckue 3aKOHbI U Teopuu. [ 'paHUIBI

12 IIPUMEHUMOCTH buznaeckux 3aKOHOB.

' [Ipunuun coorBercTBUA. Poinb U Mecto

¢u3ukn B (QOPMHUPOBAHUMU COBPEMEHHOM

Hay4HOW KapTHHBI MHpa, B IPAKTUYECKOH

NESITELHOCTH JTIOAEH

2 MEXAHHKA

KMHEMATHKA

MexaHuueckoe IIBUKEHUE.
211 OTHOCHUTEITBHOCTD MEXAHUYECKOTO

nBuxeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CKkOpocTh (CpenHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
2172 MaTEpUAJIbHOW TOUYKH, MX MPOEKIUU HAa OCU
CHCTEMBI KOOp/IMHAT. Crnoxenne

MIEPEMELLEHUH U CIIOKEHUE CKOPOCTEN
2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
2.1.3 3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHMUH, yTH U IEepeMeUIcHMs

MaTepHaHBHOfI TOYKH OT BPEMCHHA

)14 CBoOoaHoe majieHue. Y CKopeHue
o CBOOOIHOTO MaJICHUS

915 KpuBonuneiinoe nsuwxeHue. PaBHOMepHOE
JIBVOKCHHE  MAaTepUaJbHOM  TOYKM 11O




2.1.6

2.1.7

OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAS
CKOpOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIEHOE YCKOPEHUE

TexHudyeckue  yCTpOMCTBA:  CIMAOMETP,
JIBIDKEHUE CHapsAJOB, LETHbIE U PEMEHHBIE
neperadyu

[IpakTrueckue paboTHL. Nsmepenue
MTHOBEHHOM  ckopoctu.  HMccnenoBanue
COOTHOLLEHUS MEXTY MyTSMH,
IIPOMIEHHBIMU TEJIOM 3a HOCJIEI0BATENIbHbIC
paBHbIE  MPOMEXYTKHM  BPEMEHU  IIpH
PaBHOYCKOPEHHOM [BM)KEHUU C HaydalbHOMN
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBIDKEHUS IIApUKa B BA3KOW SKHUIKOCTH.
W3yuyenne nBukeHUs Tena, OPOLIEHHOIO

TOPU30OHTAJIbHO

2.2

JTMHAMUKA

221

2.2.2

[IpuHnun  otHOocurensHOCTH  [anmres.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunuun cyneprno3uuuu

CHUJI

2.2.3

224

2.2.5

2.2.6

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH  BcemupHoro Tsarotenus. Cuna
TsbkecTd. IlepBasg KkocMuYeckas CKOpPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUs  IOKOS.

Koaddunment tperns. Cuia conpoTUBICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

2.2.7

HOCTyrIaTeJ'II)HOC " BpalllaTCIIbHOC ABHUXKCHUEC

abCoIOTHO TBEPOTO Tena




2.3

2.2.8

2.2.9

MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILEHUS.
[iievo cumbl. YcinoBusi paBHOBECUS TBEPAOTO
tena B UCO

TexHudyeckue yCTpOMCTBA: IOALIMITHUKY,

ABVXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTryeckue padoThl. M3ydeHne NBIKCHHS
Opycka TI0 HAaKJIOHHOH IIJIOCKOCTU TIOA
JICCTBUEM HECKONBKUX cuil. MccienoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B jehopMUpYEeMO TIPYKUHE M PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
HUccnenoBanue yCIIOBUI paBHOBECHS

TBépIIOFO TCJ1a, UMCIOIICTO OCh BpalllCHUA

3AKOHBI COXPAHEHNM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

231 MaTepUajgbHBIX TodeK. MMmynbc cuiibl u
U3MEHEHHE UMITYJIbCA Tejla
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
2.3.3 Pabota cunbl
234 MomHOCTb CUJIBI
235 Kunernueckass  sHepruss  MaTepHAIBHON
- TOUYKH. Teopema 0 KHHETUYECKOW YHEPTUU
[MorennmaneHast sHeprus. IloreHnuanbHas
236 SHEprus yIpyro nehopMUpPOBaHHOM
o npyxunsl. lloTeHumanbHas »Heprus Temna
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHble U HEMOTEHIUAIBHBIE CHUJIBL.
Csi3p pabOThl HEMOTEHLUHAIbHBIX CHII C
2.3.7 N3MEHEHNUEM MEXaHUYECKOU SHEPrUu
CUCTEMBI Tel. 3aKkoH COXpaHEHHUs
MEXaHWYECKOHN 3HEpPTUn
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTpONCTBA: IBUKCHUE PAKET,

BOJOMET, KOTIEep, MPY>KUHHBIN MHUCTONIET




2.3.10

[Ipaktuyeckne paboTel. M3ydyeHue cBA3M
CKOpPOCTEM Tel IpU HEYNpyrom yzaape.
HccnenoBanme cBa3u  pabOTBI  CHJIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KMHETUYECKOU TEOPUM

3.11

3.1.2

OCHOBHBIC  TIOJIOKEHHUS  MOJICKYJISIPHO-
KUHETHYECKON TEOPHUH. BbpoyHnoBckoe
newkenue. uddysusa. Xapakrep IBHOKCHHUS

)51 BBaHMOHGﬁCTBHH JaCTull BEUICCTBa
Mogenu cCTpoeHUs] Ta30B, KUIKOCTEH U
TBEPABIX Ted U OOBSACHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJICIICH

3.13

3.14

Macca wmonekyn. KomudecTtBo BeliecTsa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u eé

n3Mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOoro rasza. OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

3.16

3.1.7

3.1.8

3.1.9

AbGcoutoTHas Temreparypa Kak Mepa cpeiHeit
KMHETUYECKON JHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkana temneparyp

KenbBuna

VYpaBuenue Kianeitpona — Menzaeneesa.
3akoH /lanbToHa

I"a3oBbIe 3aK0HBI. 30MpOI1IECCHI B HACATBHOM
ra3e ¢ MOCTOSTHHBIM KOJINYECTBOM BEIIECTBA!
M30TEepMa, U30X0pa, n300apa

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

6apomeTp

3.1.10

[Ipaktuueckue paboTel. M3mepeHue Macchl
BO3/yXa B KJIacCCHOU komMHare. MccienoBanue
3aBHUCUMOCTH MEXIY rnapaMerpamu

COCTOSIHUA pa3pCKEHHOI'O ra3sa

3.2

OCHOBbI TEPMOJMHAMMKNU




3.3

3.2.1

3.2.2

TepmoauHamuueckass cucreMa. BHyTpeHHsAS
JHEPrusi TEPMOJUHAMHMYECKOM CHUCTEMBI MU

CcnocoObl €€ U3MEHEHUS

KomnuyectBo TermnoTsl 1 paboTta. BHyTpennss

OHEPIusa OAHOATOMHOI'O UACAJIBHOI'O ra3a

3.2.3

3.24

Buasl Temnonepenauu: TENJIONPOBOIHOCTD,
KOHBEKIIMs, U3iydeHue. TermoéMKoCcTh Tena.
VYaenbHas TEIIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICPCaauc

[Iepsbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenne IIEPBOTO 3aKOHA
TEPMOJIMHAMUKH K M30IIPOLECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

3.2.6

TermoBble MamuHbl. [IpuHUMOBL HECTBUS
TeIIOBBIX MamiuH. [Ipeobpa3oBaHus s3HEprun
B TEIIOBBIX MammHax. Koaddunment
nonesnoro gAeiictus (mamee —  KIIJI)

tertoBoid MamuHkl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJMHAMUKH.
HeoOpatumocTs mpoieccoB B MPHPOJE.
TenmoBele  ABUTATENU.  ODKOJIOTHYECKHE

HpO6JI€MLI TCIINIOOHCPICTUKHA

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIbHHUK, KOHAUTTUOHECD

3.2.8

[IpaxkTrueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH

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

3.3.1

3.3.2

ITapooOpazoBanue " KOH/IEHCAlHS.
Wcnapenne u kurenue. YaenpHas TemoTa
napooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUS

AOCONIOTHAS M OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsli nap

3.3.3

TBépmoe  Temo.  Kpucramnmueckue  u

amopdHbIe Tenma. AHHU3OTPONHS CBOWCTB




KPUCTAJLJIOB. Kunkue KPUCTAJUIBI.

CoBpeMEeHHbIE MaTepHUAITbI

3.34

3.3.5

3.3.6

IInaBneHue u KpUuCTaJlJIn3alus. y,[[eJ'IBHaH

TeruioTa tiasienus. Cyomumanus
YpaBHEHHE TEIIIOBOTO OamaHca
TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHH
MOJTyYeHHSI COBPEMEHHBIX MAaTepHAIIOB, B TOM

YHUCJIC HAHOMATEPHAJIO0B, U HAHOTCXHOJIOTHH

3.3.7

[IpakTrueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA

411

4.1.2

OnexkTpuzauusi TeNl. OIJEKTPUUYECKUI 3apsi.
JIBa BUa SIEKTPUYECKUX 3apsIIOB
[IpoBoaHMKH, JTUDJICKTPUKU u

TOJYIIPOBOAHUKHU

413

3akoH COXPAHCHUSA IJICKTPUICCKOT'0 3apdaa

414

415

B3aumopeiictBue 3apsanoB. 3akoH Kymnona

Onekrpuueckoe  mnose.  Hampsk€HHOCTH
JIEKTPUUECKOTO OJISI. [TpunHnmn
cynepno3uiuu. JluHuM  HANPsSHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

4.1.6

4.1.7

4.1.8

4.1.9

PaGora cwun QJICKTPOCTATUYCCKOI'O  I1OJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

HpOBO}IHI/IKI/I U OUBJICKTPUKU B IMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. ILI/IBHGKTPI/I‘{CCKEIH

IIPOHUIIACMOCThb

DIEKTPOEMKOCTb. Kongencarop.
DNEeKTPOEMKOCTh TUIOCKOTO KOHJEHCATopa.

DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

TexHudeckue yCTPOMCTBA:  DIEKTPOCKOIL,
JNEKTPOMETP, DIIEKTPOCTATUYECKasl 3aluTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHAEHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP




4.1.10

[IpakTnueckue paboThI. W3mepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
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4.2.2

4.2.3

CPEJJAX
VYcnoBus  CyImIECTBOBaHUS  TOCTOSIHHOTO
ANIEKTPUYECKOr0 TOKa. VICTOYHHKH TOKa.
Cuta Toka. ITocTosIHHBIN TOK
Hampsokenue. 3akon Oma 1715t ygacTka Ieru
DNEKTPUUECKOE CONMPOTHBICHHE. Y IEIbHOE

COIIPOTUBJICHUEC BEIICCTBA

4.2.4

ITocnemoBarensHOE, napajiesibHOE,

CMCIIaHHOC COCAMHCHHUC ITPOBOJHHUKOB

4.2.5

4.2.6

4.2.7

PaGora snextpuueckoro Toka. 3akoH [xoyns
— Jlenna

MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuia (namee — SJAC) u
BHYTpEHHEE  CONPOTHBICHHE HUCTOYHHKA
ToKa. 3akoH Oma s TOJHOW (3aMKHYTOM)

3HeKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

4.2.9

4.2.10

9J'IeKTpOHHa$I IMpOBOANMOCTD TBépI[BIX
METAJIJIOB. 3aBHCHMOCTH COIIPOTUBJICHUA
MCETAJlJIOB OoT TEMIICPATYPHI.

CBepXIpoBOIUMOCTh

OnekTpuueckuii TOK B Bakyyme. CBolicTBa

3JEKTPOHHBIX IIyYKOB

[TonynpoBoiHUKM. CobcTBeHHas u
pUMecHast MIPOBOJIUMOCTh
MOJIypoBOIHUKOB. CBONCTBA p-n mepexona.

[TonmynpoBoIHUKOBBIE TPUOOPEI
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aﬂeKTpI/I‘{CCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOHI/ITI/I‘ICCK%UI JUcCcouamus.

DneKTpoan3

4.2.12

DNEeKTpUYECKUI TOK B rasax.
CaMOCTOSTEILHEIE W  HECAMOCTOSATEILHBIN
paspsan. PaznuuHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monnus. [1nazma




4.2.13

4.2.14

TexHudeckue  yCTpOMCTBA:  aMIIEpMETD,
BOJIBTMETP, PpEOCTAaT, HCTOYHHUKH TOKa,
3JIEKTPOHArpeBaTeIbHbIE npudopHI,
JNEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBII
IMOJ, TEPMUCTOPBl U  (OTOPE3UCTOPHI,

HOHprOBOIIHI/IKOBBIf/'I Auoa, ralbBaHUKa

[IpakTnueckue paboThI. N3zyuenue
CMEILIAaHHOT'O COEIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC ucTOYHMKA TOKAa M €ro
BHYTPEHHEro corpotusieHus. Habmonenue

AIIEKTPOITH3a




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






