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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOnomy npeamety «®@usukay» st 10 kitacca coctaBieHa Ha OCHOBE:

- OenepanbHON 00pa30BaTeIbHONW MHPOrpaMMbl CpelHEro oO0miero ooOpa3oBaHUs OT
18.05.2023 Ne371
- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
obOpaszoBanus (yrB. npukazom MunucrepctBa oOpazoBanus u Hayku PD ot 17 mas 2012 r.
Ne413) ¢ usmenenusmu Ha 12 aBrycra 2022 r.

- IIpuka3 Munnpocsemenuss Poccun ot 09.10.2024 Ne704 "O BHeceHHMM HW3MEHEHUH B
HEKOTOpble TpuKa3zbl MunHuctepcTBa mnpocBenieHus Poccuiickoit ®enepanuu, KacarolUecs
denepanbHBIX 00pa30BaTEIbHBIX IMPOTPAMM HAYAIBHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
oOmiero oOpa3oBaHus U cpeaHero obmero obpazoBanus" (3aperucTpupoBaHo B MuHIOCTE
Poccun 11.02.2025 Ne81220)

- OcHOBHOII 0011€00pa30BaTEeNbHON MpOrpaMMbl cpefHero obmero obpazoBanuss MAOY
UYepsumesckoit COLI

- Yuebnoro miana MAOY Yepsumesckoit COLLL, yTBep»kA€HHOTO MPUKA30M AUPEKTOpPA
Kunskopoir H.A. ot 29.08.2025 roma Ne 298-OJ1 u cormacoBanHoro 29.08.2025 roma nHa
3acenanun Ynpasisatoniero coeeta MAOY Yepsumesckoir COLL npotokosn Nel2

- [Iporpammsl Bocniutanuss MAOY Yepsumesckoit COLL

[Iporpamma mo ¢u3mke Ha ypOBHE CpeaHero odmero oOpa3oBaHUsS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, mpenactaBieHHbix B GI'OC COO, a takke ¢ yd€rom denepanbHOi paboueit
nporpaMmbl BocnuTanuss v KoHunenuuu npenopaBaHusi ydyeOHoro mnpenMera «®Pusnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOIIMX OCHOBHbBIE
o0pa3oBaTesbHbIE TPOTrPAMMBI.

[Iporpamma 1O ¢usuke onpenenser o0sA3aTeNbHOE MPEIMETHOE COJEepXKaHUE,
YCTaHABJIMBAET PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh M3YUEHHUST TEM U pa3fesioB yuyeOHOro
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAaCTHBIX ocoOeHHocTel oOywaromuxcesa. [Iporpamma mno  Qusuke gaér
NpeJCTaBiIeHNuEe O LEJAX, COAEpKaHUM, OOIIel cTpaTernu oOy4yeHMs, BOCIUTAHUS M Pa3BUTHUSA
oOyJaromuxcs cpeicTBaMu yueoHoro npeaMera «Pu3nka» Ha yriIyoJIEHHOM YPOBHE.

W3yuyenne kypca ¢(usuku yriayOJa€HHOrO YpOBHS TMO3BOJIIET pealu30BaTh 3ajadu
npo¢eCCHOHATIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JIaHHE YCIOBHMH JUIS MPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M  TBOPYECKUX CIIOCOOHOCTEH KaXAbIM  OO0YyYaroIUMCs, KOTOpbIE
HEOOXOAMMBI I TPOAOKEHUST O00pa3oBaHWsS B OpraHu3aIusaX MNpodecCHOHATBLHOTO
00pa30BaHus MO PA3IUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHEIUATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensioTcs IUIaHUpyeMble pe3yJabTaTbhl OCBOCHHUS Kypca
¢u3uKn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIE, MeTalpeAMETHBIE,
npeaMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HaydHO-MeTo100THYecKO OCHOBOM TSl pa3paboTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlpEeIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM 00 ydaroluxcs,
OCBOMBIIIKX MPOrpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 001Iero 0Opa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBIISIETCA CUCTEMHO-AEATEIHOCTHBIN MOAXO/.

[Iporpamma no ¢pu3HuKe BKIIOYACT:

IUTAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (PM3MKM Ha YriayOlIEHHOM ypOBHE, B TOM
qHCIIe IPEIMETHBIE PEe3YIbTAThI IO TofaM 00yUYeHHS;

coziepkaHue yueOHoro npeamera «Ou3uKay 1mo rogaM o0ydeHuUs.



[TporpamMa mo Qu3nke HMMeeT NPUMEpPHBIM XapakTep M MOXKET OBbITh MCIIOJIb30BaHa
YUUTENSAMHI (PU3UKH JUISI COCTABJICHUS! CBOMX PA0OYUX MPOTPAMM.

[IporpamMa 1O (U3MKE HE CKOBBIBAET TBOPUECKYIO WHUIIMATUBY YyUYUTEIeH U
IIPEIOCTABIIAECT BO3MOXHOCTH JUIsl pPEaJu3alud PAa3IMYHBIX METONMYECKUX IOAXOIOB K
IpenojiaBaHuio (U3UKU Ha YriyOlNEHHOM YPOBHE IPU YCIOBHUU COXPaHEHMs 00s3aTeIbHOMN
4acTU COJIEp’KaHus Kypcea.

®du3rka Kak HayKa 0 HauOoJee O0IMMX 3aKOHAX MPUPOJIBI, BRICTYIIAs B KAUECTBE yU4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLECTBEHHBIH BKJIaJ B CUCTEMY 3HAaHUH 00 OKpY’KarolleM MUpe.
[IkonbHbI Kypc (U3MKH — CcHCTEMOOOPa3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHbIX
NPEMETOB, MTOCKOJBKY (PU3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHHM, U3y4aeMbIX
XUMHEH, Ouonorueit, gpusmueckoir reorpadueir u actpoHoMuei. Mcnonab3oBaHWE W aKTUBHOE
IpUMeHeHHe (U3UYECKUX 3HAHUM ONpeaeausio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHMsS HOBBIX
MaTepHajoB C 3aJaHHBIMH CBOWCTBaMH. M3ydeHne (M3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromerocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh Hay4HbIH METOJ M0O3HAHUS IIPU BBIIOJHEHUH UMM Y4EOHbIX UCCIIEI0BaHUM.

B ocHoBY Kypca (pu3MKM Ha ypOBHE CpeAHEro o0Iero oopa3oBaHMs MOJOKEH Psiji UAEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIHOYAET KAaK BOMPOCHI KJIACCUYECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoea cenepanuzayuu. B cooTBETCTBUM € HEW MaTepuan Kypca (U3NKUM OO0bEITUHEH
BOKpYT (u3nueckux Teopuil. Begymmm B kypce siBiasieTcss (OpMHUpPOBAHME NMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE€ peanuzanus MpeanonaracT UCIojab30BaHUE T'YMaHUTaApPHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpoOIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yrioyOn€éHHOTO — ypOBHS
IIPEIoJIaracT 3HaKOMCTBO € IIUPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJOTMYECKUX IMPHUIIOKEHUN
M3YYEHHBIX TEOpPHUM U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YPOBHE OOIIMX MPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS DJIEMEHTOB COJEp)KaHUs,
MNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0JIeM paliOHaIbLHOTO PUPOAOIOIB30BaHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoeHue cojiep>kKaHusl MPOrpamMMbl 10 (PHU3UKE JTOHKHO OBITh MOCTPOSHO Ha MPUHIIUIIAX
CHCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3UKM peann3alus 3TUX MPUHIUIIOB Oa3upyeTcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAecTBYIOLIEro Qaxrtopa
yuebHoro mpouecca. [lng yrayOn€HHOro YpoOBHST — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIIIOYAIOMIETO (PpPOHTANbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHHH HOBOTO MaTepuaya, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peain3anuu (pU3NUEcKoro MpakTukyma. B mepBoM cityuae MpakTHKyM
npoBoautcs 6o B koHme 10 m 11 kxmaccoB, OO mMOCiIe MEpBOrO M BTOPOTO TMOJYTOAWN B
KaXJIOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboOT MpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPHIE MPOBOISATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom



noJ paboTaMu MPaKTUKyMa IIOHUMAETCS] CAMOCTOSITENIHOE HCCIIeI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUIa O3 TOMIArOBOM HHCTPYKIIHH.

B nporpamme no ¢usuke cucrema yueHHYECKOTO SKCHEPUMEHTa, 1a00paTOpPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOop TeMaTuku Ui 3TUX BUIOB YUYCHHUUECKUX
MPAKTUYECKUX PabOT OCYILIECTBISETCS yYaCTHHKaAMHU 0o0pa3oBaTeNbHOTO Ipolecca HCXOAs W3
0COOEHHOCTEH TOYpPOYHOTO IUTAHMPOBAHUS M OCHamleHus Kabunera ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSIMH TPOBOAUTH TNPSIMbIE M KOCBEHHBIE
U3MEpEHUs], UCCIIECIOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbmoe BHUMaHUE yIenseTcsl peleHHI0 pacuETHBIX U KayecTBEHHBIX 3an1ad. [lpu sTom
JUI PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aa4d C SBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
buznyecKoil MoJIebI0, MO3BOJIAIONINE MPUMEHSITh N3YUYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3zjenia Kypca, TaK U MHTErpUpys MpPUMEHEHUE 3HAHWUW U3 pa3HbIX pasaenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPUTETOM SIBJISIOTCS 3alaHus Ha OOBsCHEHHE/NpeicKa3zaHHue
MPOTEKaHUs (U3MUYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH >KU3HH, TpeOyromue BeIOOpa
buznyecKoil MOAeNy Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mporecca Kype (Gu3uku yriayOi€HHOTO ypOBHS HA YPOBHE CpEIHEro
o0miero o0Opa3oBaHMs JTOJDKEH HM3y4daThCs B YCIOBHAX IPEAMETHOrO KabuHeta. B kaOunere
bu3HUKH TOMKHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYy1I0BaHUE.

JeMoHCTpaliioHHOE  000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPHUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYUBAET MOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 000OpyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecrneuuBaeTcss B pacyére OJAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4Y€HUs GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCA:

dbopMHpoBaHUE UHTEPECA U CTPEMIIEHUS 00yJarOIUXCs K HAYYHOMY U3YyUEHHIO TIPUPO/IbI,
pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TPEJACTABICHUH O HAYYHOM METOJAE TMO3HaHUS U  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C WCIIONB30BaHUEM (DM3WYECKUX 3HAHWHA U
HAYYHBIX JI0KA3aTEIbCTB;

¢dopMHpOBaHUE TPEACTABICHUH O posd (U3UKU 7Sl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE TPEJCTABIECHUNA O BO3MOXHBIX cdepax Oyaymed npodeccrnoHambHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJArOTOBKA K JasbHEHIIeMy OOyYeHHIO B 3TOM
HaTPaBIICHUU.



JlocTxkeHne 3TUX Leded oOecreunBaeTcsl pelIeHUEM CIEQYIOIUX 3a7ad B Ipoliecce
U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne CHCTEeMbl 3HaHUH 00 00mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOIMHAMHUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPODU3HKH;

dbopmupoBaHrE yMEHUI NIPUMEHSITHh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHHS (PU3UIECKUX
SBJICHUH B IIPUPOJE U JUIsl IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 33]a4 C SBHO 33JaHHOIN (U3HUECKON MOEIbIO,
3aj1a4, MOJAPAa3yMEBAIOUINX CaMOCTOSATENbHOE CO3JaHHe (PU3UUECKOW MOJEH, aJleKBaTHON
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT'O XapaKTepa;

NOHMMaHue (PU3MYECKHX OCHOB WM IPHHLMUIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBEACHUA (PUIUUECKHUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTalud UH(GOPMalLlUU, OIpPENEIeHHs] J1OCTOBEPHOCTU
MOJIyYEHHOT'O PEe3yJIbTaTa;

CO3/IaHME YCIIOBUU JUIsl pa3BUTHS yYMEHUN MPOEKTHO-UCCIIENOBATEIbCKOM, TBOPUYECKOU
JESITEIbHOCTH;

pa3BuTHE HHTEpeca K cepaM MpodecCHOHATBHOMN NeSTETbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO yriyOnéHHBI ypOBEHb H3yuU€HUS
yuebHoro mnpenmera «®Pusnka» Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHUsA BBIOMpAETCs
00y4aromuMuCs, IUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEUUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢usuku (yriayOiaEHHBIN YPOBEHB) HA YPOBHE CPEHET0 00IIEeTro 00pa3oBaHUs
otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kmacce — 170 vacos (5
9JacoB B HEJIEIIO).

I[eﬂTeJIbHOCTL YUuTETA € YYE€ETOM NPpOorpaMmMbl BOCIIMTAHUSA

['paxknanckoe BociUTaHUE (hopMHPOBATh POCCUNCKYIO TPAXKIAHCKYIO
WJEHTUYHOCTb, IPUHAIEKHOCTh K OOIIHOCTH
rpaxaan Poccuiickoit denepannu, K HAPOILY
Poccnn kak ncrounuky Biactu B Poccniickom
TOCyJapCTBE U CyOBEKTY ThICSUEIEeTHEH
POCCHUICKOM TOCYTapCTBEHHOCTHU, U3YUYECHHUE U
yBa)K€HHE MpaB, CBOOO] 1 00s13aHHOCTEH
rpaxnaannHa Poccun;

NaTPUOTUYECKOE BOCIIUTAHUE BOCIUTHIBATH JTFOOOBH K POJTHOMY Kparo,
Ponune, cBoemy Hapony, yBaXKeHHE K APYTUM
Hapogam Poccuu; ucropuueckoe
npoceelieHne, GopMupoBaHUE POCCUECKOTO
HaIlMOHAJILHOTO UCTOPUYECKOTO CO3HAHUS,
POCCUICKON KYJIbTYPHON UJIEHTUYHOCTH;

JTyXOBHO-HPABCTBEHHOE BOCIIUTAHUE BOCHHUTHIBATH HA OCHOBE TyXOBHO-
HPABCTBEHHOW KyJIbTYpbl HapoaoB Poccun,




TPaAULIMOHHBIX penuruid HapoaoB Poccun,
(hopMUpOBaHKE TPATUIIMOHHBIX POCCUNCKHUX
CEMEHMHBIX IICHHOCTEH; BOCIIUTAHNE YECTHOCTH,
JTOOPOTHI, MUJIOCEP IUsI, COTICPEIKUBAHUS,
CIIpaBEJIMBOCTH, KOJIJIEKTUBU3MA,
JIPYKETIOO0US U B3aUMOTIOMOIITH, YBOXKCHUSI K
CTaplIuM, K IaMATH IPEAKOB, UX BEpEe U
KYJbTYPHBIM TPagULIUSIM;

3CTCTUYCCKOC BOCIIUTAHHUC

(hopMUPOBATh SCTETUUECKYIO KYJIbTYpY Ha
OCHOBE POCCHICKUX TPAAUIIMOHHBIX TYXOBHBIX
LIEHHOCTEH, MPUOoOLIaTh K JIy4lIMM 00pa3iam
OTEUYECTBEHHOTO M MUPOBOT'O HUCKYCCTBA;

¢u3nyecKoe BOCIIUTaHUE

(hopMHPOBATH KYJIBTYPY 3I0POBOTO 00pasa
KU3HH U OIMOIMOHAILHOTO OJIaromoydns —
pa3BUBaTh PU3MYECCKUE CITOCOOHOCTH C YUETOM
BO3MOYKHOCTEH U COCTOSHUS 3I0POBbS,
HaBBIKOB 0€30I1aCHOTO IIOBCACHUA B
HPUPOTHOMN U COIMATIBHOMN Cpere,
Ype3BbIUANHBIX CUTYAIUIX;

TPYAOBOC BOCIIMTAHUC

BOCTIMTHIBATh YBAKEHUE K TPYAY, TPYIAIIIMCS,
pe3ynpTaTam Tpyja (CBOEro u APYrux Jojei),
OpPHUEHTALMA Ha TPYAOBYIO NEATEIBHOCTD,
noJydyeHue mpoeccuu, TMIHOCTHOE
CaMOBBIpaX€HHUE B IIPOAYKTUBHOM,
HPABCTBEHHO JOCTOWHOM TPYJIe B POCCUHCKOM
00I1IeCTBE, HA JOCTHIKEHHE BBIIAIOMINXCS
PE3yJIbTaTOB B MPOPECCHOHATHHON
EeITEIbHOCTH;

9KOJOTHYECKOC BOCIITMTAHUEC

(hopMHPOBATh FKOJIOTHYECKYIO KYJIBTYPY,
OTBETCTBEHHOE, OEPEeKHOE OTHOIIEHHE K
IIPUPOJIE, OKPYXKAOILEH CPElle HAa OCHOBE
POCCHUICKHX TPaJULIMOHHBIX AYXOBHBIX
LIEHHOCTEN, HABBIKOB OXPaHbl, 3alUTHI,
BOCCTaHOBJIEHUS TPUPOJIBI, OKPYKAIOIIEH
Cpensl,

BOCIIUTAaHHUEC HGHHOCTCP'I HAaY4YHOI'O IIO3HAHUMA

BOCIIUTHIBATH CTPEMJICHHE K TTO3HAHUIO ceOs 1
JPYTUX JFO/ICH, PUPOJIBI U OOIIECTBA, K
MOJTyYCHHIO 3HAHUH, KAYECTBEHHOTO
00pa3oBaHUs ¢ y4ETOM JTUIHOCTHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.




COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIepUMEHT U TeOpus B MpoLecce Mo3HaHus Npupoabl. Habmronenue u sKCepuMenT B
buzuke.

CrniocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE U LU(GPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[MorpemuocTr n3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (HpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuaiabHas TOYKa, aOCOITIOTHO
TBEPIOE TEI0, HleanbHasl )KUIKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, TPAHUIIBI €r0 TpuMeHUMOCTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MHUpa, B
MPAKTUYECKON JAEITeTbHOCTH JIIOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

W3mepenne cuibl TOKAa W HANPSKEHUS B IEMH IOCTOSIHHOTO TOKa TMPU TOMOIIH
AQHAJIOTOBBIX U IMU(POBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus: PUINIECKUX
BEJIMYMH IIPU MTOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTH MEXAaHWYECKOro JBrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4d MEXaHUKH.

Panuyc-BekTOop MaTepualbHOW TOYKH, €ro MPOCKIUM HAa OCH CHCTEMbl KOOPIMHAT.
Tpaexropus.

[lepemenieHne, CKOpPOCTh (CpeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopAuHaT. CloKeHHE TIepeMEIICHUN 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBM)KEHUE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaIbHON TOUKU
OT BpEMEHH U UX TpauKu.

KpuBonuneiinoe aBuxeHue. JIBuxeHne MaTepuaibHOM TOYKH MO OKPYKHOCTU. YTJIOBast U
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBHKCHHE
CHApSJIOB, LIETIHEIE, IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIC TU(THL.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0bI uccieIoBaHuS IBIKEHUH.

NnntocTpanus npeneasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.



[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne nBM>XeHUs Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAIBHO.

HanpaBnenue ckopocT Ipyu ABUKEHUU MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUM, CKOPOCTEN JIBHKEHHUS OJJHOI'O M TOTO K€ TeJa B Pa3HbIX
CUCTEMaXx OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npAKMUKyM.

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C 1I€JIbIO ONPEACICHNUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBWKEHUH IO
HaKJIOHHOM TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KEHUH.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHJ0BaHO KCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJTIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMXKEHUS Tea MO OKPYKHOCTHU € MTOCTOSIHHOM 110 MOIYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH TIepHoJia OOpalieHHs] KOHHUYECKOTO MasTHHKa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcUéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuinanabHble CHCTEMBI OTCUETa (ONpeaeTieHIe, IPUMEpHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroTOHA /17151 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHON MacChl.

Cwia TsDKeCTH. 3aBHUCHUMOCTh YCKOPEHHs CBOOOJIHOTO TIAQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTBIO TUIAHETHI M OT TeorpapuyecKkod IMHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddumuent tperns. Cuna CONpOTHBICHUS NPHU JBIKCHUH Tella B KUIAKOCTH WIM rase, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckne YCTpONCTBA W TEXHOJIOTMYECKHE MPOUECCHl: MOAIIUIMHUKY, IBUKECHHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TeN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kavyenue nByX NIWIMHIPOB WM IIAPOB Pa3HOM MAcChl C OJWHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOIECUCTBYIONIECH MPUIIOKEHHBIX K Ty CHJI C POU3BEACHUEM MACChI TeJa
Ha €ro YCKOpPEHUE B HHEPIIMATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne mace 1o B3anMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOABEME U MMaICHUH.



[lenTpobOe)KHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepeHne paBHOAECHCTBYIONICH CUJI TIPU ABMKEHUU OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHH IBHKEHHsSI Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MACCHhI.

HccnenoBanue 3aBUCHMOCTH CWJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
K03 PUIIMEHTOM TpEHUS.

N3yuenue aBMKEHUS Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuIibl OTHOCUTENBHO ocu BpamieHus. [lneuo cumbl. CloxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YcroitunBoe, HeycToiuMBOE, Oe3pa3IuYHOe paBHOBECHE.

TexHU4ecKkne yCTPONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBus paBHOBeCHS.

Bunsr paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHMS.

KoHncTpyrpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0MIA/(b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 MexaHuxe.

NmMimynsc MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHANbHBIX To4eK. L[eHTp macc cuctembl
MaTepuaibHBIX TOYeK. TeopeMa o JBUKESHHUH LIEHTPa Macc.

HMmynibC CHITBI M U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

MoMmeHT uMIynbca MaTepualbHOW Touku. [IpencraBieHHe O COXpaHEHUHM MOMEHTa
UMITyJbCa B IICHTPATBHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
pabOTHI CHITHI.

MOIIHOCTD CHUIIBL.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPTrUU MaTepUAIbHON TOUKH.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnuanpHas
9Heprus ynpyro aepopmupoBaHHON TpYXHUHBI. [loTeHIMAbHAS YHEPTHS TElNa B OJHOPOIHOM
rpaBUTAlMOHHOM moJie. [loTeHIanbHas HepTrus Tejla B TPaBUTAIIMIOHHOM TIOJIE OJHOPOJIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMuyeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW IHEPTHH CUCTEMbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTUHU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymM mjig uACabHOM JKUIKOCTH KakK CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTMYECKUE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

H3meHeHune 3Heprun Tea Mpu COBEPILIEHUU pabOTHI.

B3auMHble npeBpamieHusi KHHETUYECKONM M MOTEHUUAIBbHOM SHEpPrHil Ipu ACHCTBUU HA
TEJIO CUJIBI TSKECTU M CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu Npu CBOOOTHOM MaJCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TSATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

N3MepeHre KHHETUYECKOM SHEPTUN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs MOTEHINAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TPU ABMKEHUU TeJla 0 HaKJIOHHOM TIOCKOCTH.

Pa3nen 3. MosekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHue. XapakTep IBMIKEHUS W B3aUMOJICUCTBUS
YacTHI] BellecTBa. MoAenu CTpOeHUs Ta30B, XKHUJIKOCTEH U TBEPABIX Tel U 00BSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mosiekyn (aromoB). KommuectBo
BemiecTBa. [locrosuHas ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopnens wuaealbHOrO raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOpPMM: YacTUIBl Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJIEUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOconoTHas Temmneparypa
(mkama Ttemnepatyp KenbsBuna). 3akon J[lanmerona. M3ompouecchl B uAeaTbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEPMa,
M30x0pa, n3obapa.

CBa3b MEXKIy [aBJICHUEM M CPEIHENM KHHETUYECKOW »SHEpPrued MOCTyNnaTelIbHOro
TEIUIOBOTO JBM)KEHUS MOJIEKYJ HJICIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKOW TEOPUU UJI€ATBHOIO I'a3a).

CBsi3p  aOCONMIOTHON  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOUM dHEprueil MOoCTyNaTeIbHOIO TEMIOBOTO ABMKEHUS €€ YacTHII.

TexHuueckne yCTpOHMCTBA M TEXHOJOTHYECKUE MPOIECChl: TepMOMeETp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUL] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PELIETOK.

Habmronienue u nccienoBaHue H30MpoIeCcCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIUIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEPMUYECKOro TMpoiecca (pPeKOMEHJOBAHO HCIONIb30BaHHE LU(POBOI
nabopaTopun).

N3ydenune n30XopHOro npouecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass  (TZl)  cucrema. 3ajmaHre  BHEIIHUX  YCJIOBUH  Jid
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue mnapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CpPEJHHE 3HAUEHHUS BEIMYMH, ONUCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIUYECKOM YPOBHE.

Hynepoe navano tepmoanHamuku. CaMonpou3BoibHAas pefakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs wuaeanbHOrO rasa B TEPMOJAMHAMHKE — CHCTEMa YpPaBHEHWH: YypaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mus
BHYTpPEHHEH SHEPTUU 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Beruucienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temnonepenaya kak crnoco®0 HW3MEHEHHUS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl Oe3 coBepleHus: padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3JIyUEHHE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelbHAass W MOJSpHas TEMJI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér kommyecTBa
TEIJIOTHI TIpH Terutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBolii 3ak0OH TepMoOaWHAMUKUA. BHyTpeHHss sHeprus. KomudecTBo TemnoTel U paborta
KaK Mepbl U3MEHEHUs BHYTPEHHEH YHEPTUU TEPMOIMHAMHYECKON CUCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHUCTEMbl MPOXOIUT €AMHCTBEHHasl aauadara.
AOcomoTHas Temmeparypa.

Bropoii 3ak0H TepMOAMHAMUKH JJIl HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO INEPENATH
TEIJIOTY OT OoJiee XOJIOJAHOrO Tejla K Oojsiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnumne! aeiictBus Ternossix MamuH. KIT.

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho.



DKOJIOTMYECKUE aCIEKThl MCIIOJIb30BAHMS TEIUIOBBIX JABUrarenel. TemnoBoe 3arps3HeHue
OKPYXKAarOILEH CpeIbl.

TexHu4eckue ycTpoucTBa M TEXHOJIOTHYECKUE IMPOLIECCHI: XOJOAMIbHUK, KOHIUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHX
TEMIIEpaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOIO HAcoca,
YTHIU3AUsS OMOOPTraHUIeCKOTO TOTUTMBA JJIsl BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemnepaTypsl IPU aquadaTHyecKOM paclIupEeHUH.

Bo3nyniHoe oruuso.

CpaBHeHUE yJeIbHBIX TEIJIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMnbroTepHble MOAENH TEIUIOBBIX JBUraTENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenne yaenbHOU TeII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHusl.

Haceimmiennsie ¥ HeHacwllieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BnaxHocTps Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpAOro Tenma. Pactsokenne u cxatue. Cosur. Moaynes FOnra. Ilpenen
yOpyrux aedopmanui.

TennoBoe pacHmMpeHne KUAKOCTEH M TBEPIBIX TeJ, 00BEMHOE U JTMHEHHOE paCITUPECHHE.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
ABJEHU. [{aBleHne 1o UCKPUBIEHHON MTOBEPXHOCTHIO kuaKkocTH. Dopmyia Jlamaca.

TexHu4yeckne yCTpOMCTBA W TEXHOJOTHYECKHE TMPOIECCHI: IKUIKUE KPUCTAIUIBI,
COBpPEMEHHBIC MaTepHaIbI.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu nOHM>XKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHl ¢ MBUIBHBIMH TIEHKAMHU.

CwmaunBanue.



KannmnspHele sBieHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Bunbr nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUSI )KUAKOCTEH.

W3MmepeHue yaeapHON TEIUI0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

N3mepeHne abCoMI0THOM BIIaXKHOCTH BO3/yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

N3mepenue ko3¢ puirenTa NoBepxXHOCTHOIO HATSKEHHUS.

N3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CUJIBI.

Pasznea 4. diekTpoauHaMuUKA.

Tema 1. Inexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposBIICHUS. DJEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUYECKUX
3apsaaoB. IIpOBONHMKM, NMPIEKTPUKU W TOJIYHPOBOAHUKH. DJIEMEHTApPHBIA 3JIEKTPUUECKUIN
3apsj. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsa.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kynona.

Onektpuueckoe nojie. Ero aelictBrue Ha 31€KTpUUECKUE 3apsbl.

Hampspk€anocts  anektpudeckoro mois. IlpoGusiit 3apsana. JIluHuM HanpsKEHHOCTH
IEKTpUYECKOro nosist. OHOPOIHOE IINEKTPUUECKOE MTOJIE.

[ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLMANIOB U HAIpPSKECHHUE.
[ToreHunanpHast ~ dHeprust  3apsga B JJEKTPOCTATHUYECKOM  IIOJIE. [Torenuunan
aneKTpocTaTnyeckoro mosst. CBs3p HANpsDKEHHOCTH TOJIE W PAa3sHOCTH TMOTEHIUAJIOB st
AIIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOIHOI0, TaK U HEOJHOPOHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmapa. Ilosme paBHOMEpPHO 3apsHKeHHOW OECKOHEYHOW IUTOCKOCTH.
KapTuns! mMHNN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEHN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdNIeKTpUKY B AJIEKTPOCTaTUYECKOM MoJie. J(ManexTpuyeckas NpoOHUIaeMOCTh BEIIECTBa.

Konnencarop. ONeKTpOEMKOCTh  KOHJEHCATopa. ONEeKTpOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOopa.

[TapamienpHOe  coequHeHMe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBukeHME 3apsKEHHOW 4acTULBI B OAHOPOJHOM IEKTPUYECKOM I10JIE.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alIUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.



DIIEKTPHUYECKOE TTOJIE IBYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban e ['paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

YeTpoiicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTosIHUSA MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apska 1 pa3psiika KOHIEHCATopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEPTruu 3apsKeHHOr0 KOHJIGHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnipenenennie pasHOCTM NOTEHUMANIOB (HANpsbKEHUs) TMPU  [OCIIENOBATEIbHOM
COEIMHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cwuita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymeCTBOBAHMSI IOCTOSIHHOTO —3JIEKTPUYECKOro TOKa. VCTOYuHMKM TOKa.
Hanpsioxenne U u DJIC €.

3akon OMa a1 yyacTKa LemnH.

ONEeKTpUYeCKOe  CONMPOTHUBIIEHHWE.  3aBHUCUMOCTb  CONPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJHA IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBJIICHHE HCTOYHMKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTO¥) 2JIeKTpUUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTkoe 3amMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

W3MmepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBaHne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBIEHUS IPU IOCTOSSHHOM
HaIpsKCHUU.

IIpamoe n3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ[C Garapeii.



HccenenoBanne pa3HOCTH MOTEHIMAIOB MEX/y MOJTKOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKa
B LIEIIU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepenne yaenbHOro COnpoTUBIEHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue npezeia u3MepeHus amrnepmerpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

HccnenoBanue 3apucumocty D/1C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHLIUAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuueckas MIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHUBJIEHUS  METALUIOB  OT  TEMIIEpaTyphl.
CBepxnpoBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAS AUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes 1UIst 3JIEKTPOIH3a.

OnekTpuueckuii TOK B razax. CaMOCTOSITENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI CaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnueckue yCTpPONMCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

3akoHsbI 2nekTponunsa dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Habmronenue snextponunsa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIHOCTH  M3MEpeHMH  (Qu3uueckux BenuyuH. OlLeHKa TpaHuIl
IIOTPELIHOCTEM.



[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (U3HMUECKUX
BEJIMYMH, MPOBEpPKA MPEAIOKEHHBIX TUMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMATUYECKHUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEPXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTUKH, OHOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPhI M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  yTUIW3alus
OMOOPraHMYECKOr0 TOIUTMBA JJISl BBIPAOOTKU «TEIJIOBOM» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, MOoJIy4YeHue HAaHOMAaTepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TEl, KUIAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHNe IBUKEHHUH C UCIIOIB30BAHUEM MEXaHH3MOB, YUET CYXOTO U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U JIpyrue), ABUTATE]Ih BHYTPEHHETO CropaHUs, MapoBas TypOWHA, OBITOBOI XOIOIMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, Ta30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOro mpeamera «DHU3UKay JOJKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXJIeHUM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHMSA:
¢ chOPMHUPOBAHHOCTh TPAKIAHCKOM TIMO3WIMHM OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [I[PUHATUE TPAJULHMOHHBIX OOIIEYETOBEYECKUX I'YMAHUCTUYECKUX U JE€MOKPATUYECKHX
IIEHHOCTEM;

®FOTOBHOCTb BECTU COBMECTHYIO JI€ATEILHOCTh B MHTEpEcax TIpa)<IaHCKOro OOILEeCTBa,

y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHUE B3aMMOJEHCTBOBATh C COLMUAIBHBIMU HMHCTUTYTAaMH B COOTBETCTBUU C MX

(GYHKIMSAMU ¥ Ha3HAYCHUEM,
® FOTOBHOCTb K T'YMaHUTAapPHON M BOJIOHTEPCKOM /1€ATEIHOCTH.
NaTPUOTHYECKOr0 BOCTIMTAHUS:
¢ c(hOPMUPOBAHHOCTH POCCHICKOM IPa’kAaHCKOM HIEHTUYHOCTH, MATPUOTU3MA;
® [[EHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXEHHMSM POCCHHCKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEACHUS;
© CrIOCOOHOCTh OLIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpAaJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B JEATEIHHOCTH
Y4€HOT0;
® OCO3HaHME JUYHOTO BKJIaa B IOCTPOEHHE YCTOMYMBOTO OyIyILIErO.
ICTETHYECKOr0 BOCTIMTAHUA:
® 5CTETHYECKOE OTHOIIIEHNE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUECTBA, PUCYILIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIUTAHMA:
eUHTEpEC K pPa3NUYHbIM chepaM MpodhecCHOHANBHOW NEesITeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOp Oymymeit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPA30BaHMIO B 00IAaCTH (PU3MKH Ha
MPOTSKEHUH BCEU JKU3HU.
IKO0JIOTHYECKOT0 BOCIIMTAHUS:
® c(hOPMHUPOBAHHOCTh 3IKOJIOTUYECKOH KYJIbTYyphbl, OCO3HaHHE IJIOOAIBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeMm;
® [UIAHUPOBAHKWE M OCYIIECTBJICHUE NECUCTBUIN B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA;



e pacUIMpEHHE ONbITa JAEATEIBHOCTH HKOJIOTMYECKOH HAampaBICHHOCTH Ha OCHOBE

UMEIOLINXCS 3HAaHUH 110 (usnKe.
LHEHHOCTH HAYYHOI' 0 O3HAHMS:

¢ CHOPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

® 0CO3HAHHUE IEHHOCTU HAyYHOH JIESTEIbHOCTH, TOTOBHOCTD B IPOIEcCe N3YUeHHS (DU3UKU
OCYILECTBIISATh MPOEKTHYIO M MCCIEI0BATENbCKYIO ACATEIbHOCTh WHANBHIYAIbHO U B
rpymnre.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBbie jlornuecKkue AeiicTBUs:
® CaMOCTOSITEIFHO (OPMYJIMPOBATh W aKTyaJU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OTIPEJICIISITh ENN ACATEIbHOCTH, 3a/1aBaTh MapaMEeTPhbl U KPUTEPHU UX JOCTHIKCHHS,
® BBISIBIISITh  3aKOHOMEPHOCTH WM TPOTUBOPEYHS B PACCMATPUBAEMBIX (PUINICCKUX
SIBJICHUSX;
epaspabarhiBaTh IUIAH pEHICHHWS MPoOJIeMBI C Y4ETOM aHAIM3a  HMEIOIIUXCS
MaTepHabHBIX U HEMAaTEPUATBHBIX PECYpPCOB;
® BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITENTbHOCTH;
® KOOPJIMHUPOBATh U BBIMOIHATH pPabOTy B YCIOBHUSX peaTbHOr0, BHUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
® pa3BUBATh KPEaTUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX TPOOIIEeM.
Ba3oBble nccienoBarejibCcKue 1eCTBUS:
®BIIAJICTh HAYYHOH TEPMMHOJIOTHEH, KIIOUEBBIMH MOHSATUSMU U METOJAaMH (U3UYECKOU
HayKH;
® BIIaJICTh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKOM M MPOEKTHOW JIEATEIHHOCTH B 00JIacTH
(GU3HKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIFHOMY TTOMCKY METOJIOB PEIICHUS 3a]1a4
(U3HYECKOTO COACPKAHKS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,
®BIIJICTh BHJAMHU JICATSIHPHOCTH IO IMOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpPETAIUH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTyallHMsIX, B TOM YHCIIE TIpU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BEISIBIISITh TTPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3WpPOBaTh 3a7ady, BBIIBUTATH
TUMNOTe3y €€ pelleHHs, HaXOJUTh AapTyMEHTHI IS JOKa3aTelbCTBA CBOHMX YTBEPXKICHUU,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,
® AHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ pEIICHUs 3aJa4dl pPe3yJabTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
e CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1aul B 0Opa30BaTEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPH U3YUSHUH (DUBHKH;
® [aBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;
® yMETh MEPEHOCUTH 3HAHUS 10 (PHU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACITEILHOCTH;
® yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
® BEIJIBUTATh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAIBHBIC ITOIXOIbl M PEIICHHS,;



® CTaBUTb MPOOJIEMBI U 3a/1a4H, IOITYCKAIOIINE albTepHATUBHBIC PEILICHHS.
PatGora ¢ undopmanmeii:

® BJIa/IeTh HAaBbIKAaMM HOJIy4YeHUs MH(OpManuu (pU3NYECKOro coiepKaHHs U3 UCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpEeTannio HHPOPMALUHU PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

® OLICHUBATh JIOCTOBEPHOCTh MH(OPMAIINH;

® [ICII0JIb30BATh CPEJICTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH B
pEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX ¥ OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH O€30I1aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUSI, IPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

®C03/1aBaTh TEKCTHl (PU3NYECKOTO COACpKaHUS B pPa3lIWYHBIX (opmatax ¢ yd€rom
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuHu, BBIOMpas ONTUMAIBHYIO  (GOpMY
IIPEJICTaBICHUS U BU3YyaIU3alUu.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

® OCYILIECTBJIATH OOIIEHUE HA YPOKax (PU3MKH U BO BHEYPOUHOH /1€ TEbHOCTH;

® pacro3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMATrYaTh KOHQIIUKTHI,

®pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

® [IOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM U MHIUBUAYAJIbHON pabOThI;

® BEIOMpATh TEMAaTHKy M METOJbI COBMECTHBIX JCUCTBHI ¢ Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

e [I[pUHUMATh L€ COBMECTHOM N€ATEIbHOCTH, OPraHW30BbIBaTH U KOOPAMHHUPOBATH
JEUCTBH MO €€ IOCTHKCHUIO: COCTABJIATH IIIAH JEHUCTBHUM, PACIPENEIATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON pabOThI;

® OIICHHMBATh KAUE€CTBO CBOETO BKJIAJa U KAXKAOT0 YYaCTHUKA KOMaH/bl B OOIIMIA pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [Ipe/IyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh MJAEU C MO3UIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYILECTBIIATh TMO3UTUBHOE CTPATETUYECKOE IOBEACHUE B PA3IMYHBIX CHUTYaLHAX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:

® CAMOCTOSITEJIBHO OCYIIECTBISATh MO3HABATENIBHYIO JEATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auH;

© CaMOCTOSITENIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KAaYE€CTBEHHBIX 3a/ad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;

® 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

® pacUIMpATh paMKH Y4eOHOI0 IpeAMeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH;

e leNlaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelLIcHuE;

® OIICHUBATh NPHUOOPETEHHBIN OIIBIT;

e criocoOCTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO DJPYIUIMH B 00JacTu (HU3HKH,
MOCTOSIHHO ITOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHD.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:



® 1aBaTb OLICHKY HOBBIM CUTyallUsAM, BHOCUTH KOPPCKTUBLEI B ACATCIBHOCTL, OLICHUBATDH
COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
® BJIaJICTh HABBIKAMH [TO3HABATEIBHOMN PE(IICKCUU KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBUI
Y MBICITUTEIILHBIX MTPOIECCOB, UX PE3YIbTATOB U OCHOBAHHIA;
® CTI0JIh30BaTh MPUEMBI peIICKCHHU ISl OLIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;
¢ YMCTh OLICHUBATh PUCKU U CBOCBPCMCHHO NPUHUMATh PCUICHUS 110 UX CHUKCHUIO,
® [IPUHUMATh MOTUBBI U apIyMEHTHI APYIUX IIPU aHAIU3€E PE3YJIbTATOB AEATECIIbHOCTH;
® [[PUHUMATh 06651, IIOHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,
® [[PMHUMATh MOTHUBBI M apI'YMEHTHI IPYTUX NP aHAJIN3E PE3YJIbTATOB JACSITEIbHOCTH;
® [IPH3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.
B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 11O (1)I/I3I/IK€ JJISL
YPOBHSI CpeHEro o01Iero o0pa3oBaHus y 00y4JaroIMXCs COBEPIICHCTBYETCS AIMOIIMOHAIbHBIN
UHTEJUICKT, MPEAIOoJIaralonifii chOpMHUPOBAHHOCTS:
® CaMOCO3HAHMs, BKIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHATIBHOE COCTOSTHHE,
BUJICTh HAIPABJICHUS PA3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0¢;
® CaMOPETyJIMPOBAHHUSA, BKJTIOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEICHHUE, CIIOCOOHOCTh aJalNTHPOBAaThCS K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTI), 6I)ITI) OTKPLITHIM HOBOMY;
® BHYTPCHHEH MOTHBAIIMM, BKIIIOYAIOIIEH CTPEMJICHHE K JOCTH)KCHUIO LM U YCIIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTI), HCXO0Od U3 CBOUX BOSMO)I(HOCTCPJI;
® SMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh IMOLMOHAIBLHOE COCTOSIHUE APYTUX,
YUYUTBIBATH €TI0 IMTPHU OCYHICCTBJICHUN O6HIGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,
® COITMANIbHBIX HABBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C IPYTHUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

®[IOHUMATh pOJb (U3MKK B DKOHOMUYECKOW, TEXHOJOTHYECKOH, HSKOJIOTHYECKOH,
COLIMATIBHOW W JTHYECKON cdepax [eATEIbHOCTH 4YeJNOBEKa, pPOib M MecTo (U3UKU B
COBPEMEHHON HayyHOW KapTUHE MHpa, 3HAUEHUE ONMCATEIbHOW, CHCTEMAaTHU3HUPYIOLIEH,
OOBSICHUTENIbHOM W TPOTHOCTHYECKOM (PyHKIMI  (Qu3MUeckoil Teopunm — MEXaHHKH,
MOJIEKYJISIpHOM (U3UMKKM M TEpMOJUHAMHKHU, pOJb (U3UYECKON Teopuun B (OPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

® pa3nauyaTh yCIOBHUS MPUMEHUMOCTH Mojened (GU3NYecKUX Tell U MPOLECCOB (SBICHUI):
UHepIHMaibHas cucTteMa oTcuéra, abCoMOTHO TBEPAOE Telo, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO Yyrpyras Jedopmarus,
a0COIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJEIM Trasa, XHJIKOCTH U
TBEPAOro (KPUCTAIMYECKOro) Tena, UAeadbHBbIA a3, TOYEYHBIH 3apsal, OIHOPOJHOE
JJIEKTPUUECKOE TOJIE;

epaznuuaTh yCIOBUSA (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB,
NOHMMATh BCEOOIMi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCIOIb30BAHUS
YACTHBIX 3aKOHOB;



J aHAJTM3UPOBATh U OOBSACHATH MEXAaHHYECKHE IPOLECCHl U SBICHUS, UCIONb3YS
OCHOBHBIC IOJIO)KEHHMSI M 3aKOHbI MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMYECKOI'O JIBUKEHMS,
(bopMyIbl KHHEMaTHKH PaBHOYCKOPEHHOTO IBMKEHUS, TpeoOpa3oBanus ["amwies 11 CKOpOCTH
U IIepeMeIleHMs, 3aKOoHbl HbIOTOHA, NMPUHIKII OTHOCUTENIBHOCTH ['anmuies, 3aKOH BCEMHPHOI'O
TATOTEHUS, 3aKOHbl COXPAHEHUs UMITYJIbCA U MEXaHMUYECKOW SHEPIuu, CBA3b pabOThI CHJIBI C
U3MEHEHHEM MEXaHWYECKOM SHEepruM, YCIOBHsS pPaBHOBECHs TBEPAOro Tea), MpPH 3ITOM
UCIIOJIB30BaTh MAaTE€MAaTHYECKOE BBIPA)KCHUE 3aKOHOB, YKa3blBaThb YCIOBUA IIPUMEHHUMOCTHU
¢u3nUecKkux 3aKOHOB: MpeoOpa3zoBaHuil l'ammies, BTOPOro M TpeThero 3akoHOB HproToHA,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

. aHATM3UPOBAaTh U OOBSCHATH TEIJIOBbIE MPOLECCHl M SBJICHUSA, HCHOIb3YA
ocHoBHble moyokeHHsT MKT W 3aKkoHBI MOJEKYISpPHOM (U3MKM W TEPMOAMHAMHUKHU (CBS3b
JABJICHUsI MJEAJIBHOIO Ta3a €O CpeAHEW KHHETUYECKOW DSHEpruedl TEIIOBOrO IBMXKCHUS U
KOHIIGHTpAllUed €ro MOJIEKYJ, CBS3b TEMIIEPATypbl BELIECTBA CO CpPEAHEH KHUHETHYECKOU
SHEPTrUeH TEIUIOBOTO JABMKEHUS €ro YaCTHULl, CBA3b JABJICHUS UJI€AaJIbHOTO I'a3a C KOHIICHTPaluen
MOJIEKYJI M €ro TeMIeparypol, ypaBHeHue Menzaeneesa—Knaneiipona, NepBbII 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX IpoIeccax), IPU 3TOM UCIOIb30BATh
MaTE€MaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3blBaThb YCIOBHS IIPUMEHUMOCTH YpaBHEHUS
MenaeneeBa—Kitaneipona;

. AQHAIN3UPOBATh U OOBICHATH 3JEKTPUUECKUE SBJICHUS, HCIOJb3ysl OCHOBHBIE
MIOJIO’KEHUSI U 3aKOHBI JIEKTPOJMHAMUKU (3aKOH COXPAHEHMS 3JIEKTPUYECKOIo 3apsija, 3aKOH
Kynona, mNOTEHUMANBHOCTH  DJIEKTPOCTAaTUYECKOTO  MOJSA, NPUHIUI  CYNEPHO3ULUU
IIEKTPUYECKUX TOJIEH, P ITOM YKa3bIBas YCIIOBUs NPUMEHUMOCTH 3akoHa KysoHa, a Takxke
IPAKTUYECKH Ba)KHbIE COOTHOLIEHMs: 3akOHbl Oma Ui y4yacTKa LEenu U JUid 3aMKHYTOHN
aneKkTpudecko 1enu, 3akoH Jxoyna—Jlenuma, mpaBuna Kupxroda, 3axonsr ®apanes s
AIIEKTPOIIN3A);

. ONMMCHIBATh  (PU3MUECKHE TMPOLECChl M  SBJICHUS, MCHOJIb3Ysl BEIMYUHBL:
NEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, MMITYJIbC T€Ja M CHCTEMBbI TE€J, CHJIA, MOMEHT CHIIBI,
JIaBJIeHUE, MOTEHLUAIbHAS HHEPIus, KMHETHUYECKass HHEprus, MeXaHudeckas sHeprus, padora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHJIAa YNPYIOCTH, CUja TPEHUs,
MOIIIHOCTb, SHEPTHUsl B3aUMOJEHCTBHS Tena ¢ 3eMiIEN BOIM3H €€ OBEPXHOCTH, SHEPTUs yIpyroi
negopManuu TpPYKUHBI, KOJMYECTBO TEIUIOTHI, aOCOJIOTHas TeMmepaTypa Tena, pabora B
TEPMOJIMHAMHKE, BHYTPEHHSS SHEpPrus HACAIbHOTO OJHOATOMHOrO rasa, paboTa HAealbHOTO
rasa, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ wuaeasbHOrO TEMIOBOrO JBHUIaTelIs;
ANEKTPUUECKOE I0JIE, HAMPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, HAMPSKEHHOCTH MOJII TOYEYHOTO
3apsiia WM 3apsHKEHHOTO I1apa B BaKyyMe M B AMDJIEKTPUKE, MOTEHIIMAJ JIEKTPOCTATHUECKOTO
10JIsI, Pa3HOCTh MOTEHIUAJIOB, AJIEKTPOABIDKYILAs CHJIA, CHJIA TOKA, HANpPSDHKEHHE, MOIIHOCTh
TOKa, JJIEKTpUUYECKass €MKOCTh IUIOCKOTO KOHAEHCATOpa, CONPOTHUBIICHHE ydacTKa LENH ¢
MIOCJIEIOBATEIBHBIM U NAPAJUIEIIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOTO MO
KOH/JIEHCATOoDPa;

® O0BSCHATh OCOOCHHOCTH NMPOTEKaHUS (PU3NYECKUX SBICHUN: MEXAaHUYECKOE JBHKEHHE,
TEIUIOBOE JIBM)KEHHE YACTHIl BEIECTBA, TEIJIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JIBHIKEHHE,
muddy3us, HCIapeHue, KHUIIEHWE W KOHJEHCAlus, IUIaBI€HHE W KPUCTAJUIM3alus,
HAIPABJICHHOCTb TEIUIONEPENAYH, DJIEKTPU3alusi TeJl, JKBUIOTCHUUAIBHOCTh IOBEPXHOCTU
3apsHKCHHOTO IIPOBOJIHUKA,

® IPOBOANTH HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroM C
UCIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (pUKCHpPOBAThH



pe3ynbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (U3MYECKHUX BEIMYUH B BHUAE TIpadUKOB € Y4ETOM
a0COJIIOTHBIX MOIPELIHOCTEN U3MEPEHUH, 1€TIaTh BBIBOABI 110 PE3YJIbTaTaM MCCIIEI0BAHUS;

®[IPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIMYMH, IpPU 3TOM BbIOMPATH
ONTUMAJIHBIA METOJ WM3MEPEHHUs, OLIEHHBATh A0CONIOTHBIE W OTHOCHTENIbHBIE MOTPEUIHOCTH
HPAMBIX ¥ KOCBEHHBIX U3MEPEHUI];

® [IPOBOJUTH ONBITHI 110 IPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJIyYCHHbBIE Pe3yJbTaThl U JIeJIaTh
BBIBOJ] O CTaTyCe MPEII0KEHHOM rMIOTe3bl;

e co0OmoiaTh IpaBuiIa 0€30MacCHOr0 TPyAa MPH NPOBEICHUM MCCIEJOBAaHUN B paMKax
y4eOHOIr0  SKCIIEPUMEHTa, NPAKTUKyMa U  Yy4eOHO-HCCIIEAOBATENbCKOM U  IPOEKTHOM
JESTEJIBHOCTH C UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JJaOOpaTOpHOro 000pyI0BaHuUs;

e pelaTh pacuéTHBIE 3aJ]auu € SBHO 3aJaHHOM M HESIBHO 3aJJaHHOM (U3UYECKOM MOEIbIO:
Ha OCHOBAaHMHW aHAM3a YyCJOBUS OOOCHOBBIBATH BHIOOp (DHU3MUECKOW MOJENH, OTBEYAroIIei
TpeOOBaHUAM 3aJjaud, NPUMEHATH (OPMYJIbL, 3aKOHBL, 3aKOHOMEPHOCTH U IOCTYJAThl
¢u3nueckux TEOpUud MpU UCIOJIB30BAaHUM MaTEMAaTUYECKMX METOAOB pELIeHMs 3ajad,
IPOBOAMTH pacu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IOJIyYEHHBIX PE3YJIbTaTOB;

e peliaTth Ka4yeCTBEHHbIE 3a/1auM, TpeOyrolue NPUMEHEHUs 3HAaHUM W3 pa3HbIX pa3JieioB
Kypca (U3HMKH, a TakKe WHTETpaldd 3HAHUKW W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYyYHOTO
IIUKJIA: BBICTPAUBATh JIOTMYECKYIO LIENIOYKY DPACCYXKACHUH C OMNOpPOM Ha H3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

® [ICTI0JIb30BATh TEOPETUUECKUE 3HAHUS /S OOBSCHEHHS OCHOBHBIX MPUHIMIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB,;

® [IPUBOANTH MIPUMEPHI BKJIaJa POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

® AHAJIM3UPOBATh M OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN AEATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUECKUMU TPOIIECCAMH, C TTO3UIMA IKOJIOTHYECKOM 0€30MacHOCTH,
NPEJICTAaBICHUA O pAlMOHAJIBLHOM MPUPOJONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUI HayKH U TEXHOJIOTMH JJIs albHENIIEro pa3BUTHS YeTI0BEYECKOr0 O0IIECTBa;

® IPUMEHSATH pa3IMuHble cocoObl paboThl ¢ MHPOpManKe GU3NYECKOT0 CONEpIKaHUs C
UCITIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHHM, MPH 3TOM HCHOJIb30BaTh
COBpPEMEHHbIE HH(OpPMAIIMOHHBIE TEXHOJOIMU MJIsi TOUCKA, MepepabOTKU U MpeAbsSBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM uWHGOpManuu, CTPYKTYpUPOBAHUS M HHTEpIpeTalun
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATh
NOoJy4aeMyro MH(OpMAINIO U OILIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIUXCSl 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(pOpMaIH;

®IPOSIBJIATh ~ OPraHM3ALlIOHHBIE W  [I03HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
npuoOpeTeHus HOBBIX 3HAaHMUW B TPOLIECCE  BBIINOJIHEHHS MPOEKTHBIX U y4eOHO-
HCCIIEI0BATEbCKUX padoT;

epaboTaTh B TPYNNE C HUCIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IJIaHUPOBATH
paboTy TIpynmbl, pPalMOHAIBHO PACHPENENATh JEATENbHOCTh B HECTaHJAPTHBIX CUTYalUsX,
aJIcKBaTHO OLICHMBATh BKJAJ Ka)KIOI'O M3 YYAaCTHUKOB IPYINIbl B PELIEHUE paccMaTpUBAEMOI
po0IeMBbl;

®IIPOSBJIATh  MOTHBALMIO K  Oyaymed  mpodecCHOHANbHOW  JEATEIbHOCTH  I10
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TMPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

KosaunvecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Kountpo IMpakTu (uudposBbie)
n/n NporpaMmmbIl Bceero JBbHBIE yecKHue I[aTa H3yYCHUSA OﬁpaSOBaTeﬂbHLIe
padoTbI padoTbI pecypcbl
Pa3znen 1. HAYYHBIA METO/ IO3HAHUSI ITPUPO/IbI
bubnuoreka [{OK
1.1 HayunbIii MeTO/1 TO3HAHUS TPHUPOIBI 6 04.09-11.09 https://m.edsoo.ru/7f4
1bf72
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bubmuoreka [{OK
2.1 Kunemaruka 10 1 12.09-25.09 https://m.edsoo.ru/7f4
1bf72
bubnmnorexa LIOK
2.2 JiHamuka 10 26.09-09.10 https://m.edsoo.ru/7f4
1bf72
2.3 Craruka TBEpAOTO TENa 5 1 10.10-16.10
bu6nmorexa LIOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1 17.10-06.11 https://m.edsoo.ru/7f4
1bf72
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnmorexa LOK
3.1 15 1 07.11-27.11 https://m.edsoo.ru/7f4
TeopiH 1bf72
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bubnunoreka LIOK

3.2 Tepmoaunamuka. TerIoBbIe MaIIHHBI 20 28.11-25.12 https://m.edsoo.ru/7f4
1bf72
ArperaTHbple COCTOSIHHS BEIIECTBA bubmorexa LIOK
33 P HeeTsa. 14 26.12-19.01 https://m.edsoo.ru/7f4
A30BBIC TIEPEXOJIbI 1bf72
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUMHAMUKA
bubnuoreka [IOK
4.1 DJIEKTPUIECKOE TOJIe 24 22.01-22.02 https://m.edsoo.ru/7f4
1bf72
bubmuoreka [IOK
4.2 [ToCTOSIHHBIH AIEKTPHUUECKUI TOK 24 26.02-04.04 https://m.edsoo.ru/7f4
1bf72
bu6nmorexa LIOK
4.3 Toxu B pa3nmuuHBIX cpeaax 6 05.04-12.04 https://m.edsoo.ru/7f4
1bf72
Hroro no paszneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
5.1 dusnyeckuil NpakTUKyM 16 16 15.04-10.05
Hroro 1o pasneny 16
PeszepBHoe Bpems 10 13.05-24.05
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

N KoumnuectBo yacos DIeKTPOHHBIE
[1]
Konrpo Ipakru Hara uugposBbIe
n/ Tema ypoka P P
Bcero  JbHBIE YyecKHe H3Y4YeHHud HNuaaukaropsr OI o0pa3oBarteib
I
padoThI padoTsbI HbI€ Pecypchbl
BcnoMHHTB ¥ IPUMEHUTD
© b COOTBETCTBYIOIIHE Bu6miorexa [IOK
n3uKa — GyHIaMeHTalIbHas HayKa O .
y Y 1 04.09 IE;CTCCTBCHHOHay‘IHHe 3HAHUS https://m.eds00.ru/
pUpoae a3IM4aTh  BOMNPOCHl,  KOTOpBIE
pip P P ff0c32e2
BO3MOXKHO €CTECTBEHHOHAYYHO
HCCIIE0BATb.
q . PacrioznaBath, wmcmonb3oBath u | bubnmorexa [JOK
aYHHBIM METO/L IO3HAHMA 1 MeToﬂf’I 1 05.09 CO371aBaTh OOBSICHUTEIBHBIC MOAEITH https://m.edso00.ru/
uccie0BaHus (pU3NYECKUX SIBICHUH ¥ [IPE/ICTABIICHHS 03366
OKCIIepUMEHT U TeOpus B IpolLecce PacnosnaBath, wmcnonw3oBate U | bubmmorexa [JOK
no3HaHus npupoabsl. HabmroneHue u 1 06.09 CO371aBaTh OOBSCHUTENbHBIC MOJCIN |  https://m.eds00.ru/
SKCHIEPUMEHT B (PU3HUKE 1 IPE/ICTABIICHNA ff0c33e6
C 5 Pacnio3naBath, UCHOIB30BaTh | Bub6mmoreka IIOK
MOCOGE! H3MEPEHNA PH3HIeCKUX 1 07.09 CO3/1aBaTh OGBACHUTEbHBIE MONETH |  https://m.eds00.ru/
BEJIUYUH. U IIPEACTAaBJICHUA ffOc33e6
AOCOII0THAS ¥ OTHOCUTEIbHAS Pacno3naBaTth, UCHOIB30BaTh | Bub6mmoreka IIOK
MOTPENIHOCTH U3MEPEHUI 1 08.09 CO31aBaTh OOBSCHUTENbHBIC MOJCIN |  https://m.eds00.ru/
(U3MYECKUX BETMYUH 1 IPEACTABICHAS ff0c33e6
MonenupoBanue B ¢pusmke. Poib u
MecTo GHU3UKH B HOPMUPOBAHUI
COBPEMEHHOW Hay4YHOH KapTHHBI 1 11.09
MHpa, B IPAKTHYECKOH JIeITeTbHOCTH
mozaein
Mexannueckoe asmxenue. Crucrema Pacro3HaBaTh, HCTIOTB30BATH H BuGmorexa [LOK
orcyera. OTHOCUTEIHHOCTD
1 12.09 CO3/1aBaTh OOBSCHUTEIILHbIE hitps://m.eds00.ru/

MCEXaHHYCCKOT'O JIBHKXCHUA. pr{Maﬂ n
06paTHa$1 3aJa4 MCXaHUKU

MOJACIN U MPEACTABIICHUA

ff0c3508
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Pannyc-BexTop MarepuaibHON
TOUKH, €r0 IPOEKIIUH Ha OCH

OmnpeneneHue nepeMerieHus B
HaBUraTope, NPUHLMUII  pacyueTa

bubanoreka [JOK

8 koopauHat. TpaekTopus. 13.09 BPEMCHH JABIKCHUA https://m.edsoo.ru/
Iepemenienne. Ckopocts. Ux ff0c3620
MPOEKIIUH HA OCH KOOPHHAT
PaBHOMEpHOE NpsSIMOIMHENHOE OmnpeneneHue nepeMerieHus B

1Y p P p bubanoreka [JOK
IBIKeHue. I'papuaeckoe onncanne HaBUraTOpe,  IPHUHIHII  pacyeTa
9 N 14.09 BpeMeHH ABIKEHNS https://m.edsoo.ru/
ABHOMEPHOTO MPSAMOJMHEHHOTO
P PHOTO TP 03620
JIBIDKCHUS
ClioenHe epeMereHyii i Pacrno3HaBaTh, HCIIOIB30BATh U bubmorexa IIOK
10 o 15.09 CO37aBaTh OOBSICHUTELHBIE https://m.edsoo.ru/
ckopocreil. Pemenune 3ana4y
MO/JICIIU ¥ MPECTABICHUS ff0c3508
HepaBaomepHoe aBuxkeHueE.
M p p v AHanu3 rpaukos Bbu6mmorexa LIOK
THOBEHHAsi CKOPOCTb. Y CKOPEHHUE.
11 I . P P 18.09 CKOpPOCTH Pa3sHBIX TCI https://m.edsoo.ru/
SIMOJIMHEHHOE JIBU)KEHHE C
p A ff0c372e
MOCTOSIHHBIM YCKOPEHHEM
I'pacnueckoe onucanue AHaius rpaduKoB bubnuorexa IIOK

12 NPAMOJIMHENHOTO JBIKEHUS C 19.09 CKOPOCTH PA3HEIX e https://m.edsoo.ru/
MOCTOSIHHBIM YCKOPEHHEM ff0c372e
CBobonHOe maieHue. Y CKOpeHHe

3amanus U3 6aHKa 3a(HUI 110 Bu6nuorexa [IOK
CBOOO/IHOTO Ma/IeHHs. 3aBUCUMOCTh N

13 20.09 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS OT TTBHKEEHe CTPEIIKH AC0B £10c39¢c
BPEMEHHU M UX rpaduKH

3amanus U3 6aHKa 3a(HUI 110 Bubnuoreka LIOK
JIBrxeHue Tena, OpOIIEHHOTO O N
14 21.09 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
TJIOM K TOPH30HT
Y P Y ff0c39cc
KpuBosHeHOE IBHKEHHE. 3aanust u3 6aHKa 3aIHUIA 110
JIBr>keHHUe Mo OKPY>KHOCTHU. YTIIOBas €CTECTBEHHO-HAYYHOH IPaMOTHOCTH Bubnmoreka LIOK

15 W JMHEHHas ckopocTh. [lepron n 22.09 JIBrKEHHUE CTPENIKU YacoB https://m.edsoo.ru/
yacrora. LleHTpocTpemMuTensHoe U ffOc3ada
MIOJIHOE YCKOpEHHE
KonTtponsHas pabora mo teme

16 SOHTP P 25.09

Kunemaruka
17 Iepssiif 3axoH HeroToHa. 26.09 3ananust 3 6aHKa 3aHUH 11O Bubnmoreka IIOK
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MHepuuanbHble CUCTEMBI OTCUETA.
[IpyHIUT OTHOCUTENBHOCTH
Tanmunes. HeunepripanbHble CUCTEMBI
oTcuéra

eCTeCTBeHHO-Hay‘{HOﬁ IrpaMOTHOCTH

https://m.edsoo.ru/
ffOc3be8

Cuna. PaBHoneiicTBYOIIAS CHITA.

Ananus TEKCTa T"anunes c
OIMHMCAaHUEM MBICIIEHHOTO
IKCIIEPUMEHTa, O00OCHOBBIBAIOIIETO

But6mmoreka IIOK

18 . 27.09 https://m.edsoo.ru/
Bropoii 3akon Herorona. Macca 3aKOH  HWHEPLHHU;  BBIIIOJIHEHHE £f0c3bes
3aMaHuid O TEKCTY (CMBICIOBOE Ii¥coneo
YTCHUE)
. . AHanmus 1 00bsICHEHHE ABICHUN C Bubmmoreka IIOK
B3aumopeiictBue ten. Tpetuii 3akoH
19 28.09 HCIOJIb30BaHMEM BTOPOTO 3aKOHA https://m.edsoo.ru/
HeroTona
HeroToHa ffOc3be8
ITpuHIUI CynIepIO3UINH CHIL. . bubnuorexa IIOK
AHanu3 1 00bsCHEHUE SIBIICHUN C
20 Pemienue 3a1a4 Ha IPUMECHEHHE 29.09 https://m.edsoo.ru/
HCTIONb30BaHNEM 3aKOHOB HbroTOHA
3akoHOB HeroToHa ffOc3be8
3akoH BCCMHUPHOI'O TATOTCHUA. 3amanus n3 0aHKa 3aIHUI 110 bubnuoreka I_IOK
21 OKBHBaJICHTHOCThH IPABUTAI[MOHHON U 01.10 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
HHEPTHOW MacChl ff0c3d00
C 3ananus u3 GaHKa 3a1HUIT 110 Bubnnorexa LIOK
Wia TSHKECTH U YCKOPEHHUE N
22 SOHOrO TaMe 02.10 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
CBOOOHOTO TaJeHHUS
ff0c3d00
JIBmxeHue HEOECHBIX TENT U UX
3aanns n3 OaHKa 3aHUH 10 bubnuoreka LIOK
HCKYCCTBEHHBIX CITyTHHKOB. [IepBas .
23 03.10 €CTECTBEHHO-HAyYHOW IpaMOTHOCTH https://m.edsoo.ru/
KOCMHYECKast CKOPOCTb. 3aKOHEI
ff0c3d00
Kennepa
C 3 r B 3azanns u3 OaHKa 3aJHUH 110 Bbubnuoreka IIOK
24 118 YUPYTOCTH. JaKOm 1 yka. Bec 04.10 eCTECTBCHHO-HAyYHOH IPaMOTHOCTH https://m.edsoo.ru/
Tena
ff0c3e18
Cua tpenwnst. [Ipupoga v BUABI CHIT 3aganus u3 OaHKa 3aJHUH 110
’ I o gy €CTECTBEHHO-HAayYHO! I'PAMOTHOCTH Bubmiorexa HOK
TpeHus. JIBHKEHHE B )KUIKOCTH U -
25 P . 05.10 https://m.edsoo.ru/
rase ¢ y4éToM CHJIbI CONPOTHUBIICHUS
i P ff0C3f76
cpesl
26 Hasnenue. I'mapocraruueckoe 08.10 Baganns n3 OaHKa 3aHUN 110 Bubmmoreka IIOK

nasienue. Cuna Apxumena

€CTECTBEHHO-HAayYHOW I'PAMOTHOCTH

https://m.edsoo.ru/
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ff0c3f76

AGCOIIOTHO TBEPOE TEJIO.

3ananus u3 0aHKa 3aHUAN 110

Bub6mmoreka IIOK

27 [NocTymarensHOE U BpamaTeIbHOE 09.10 €CTECTBEHHO-HAy4YHOM rPaMOTHOCTH https://m.edsoo.ru/
JIBHOKEHHE TBEPIOIO TEIa ff0c41a6
P Hucalao
MOMEHT CHIIBI OTHOCHTEIBHO OCH 3ananms w3 6aHKa sa/IHUHA 10 bubmiorexa LIOK
28 arme Inedo ¢ 10.10 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edso0.ru/
Bpamenus. Ilneuo cumsl
P ffOc41a6
CroxeHue cuj, MPUI0KEHHBIX K
TBEPAOMY TEJ ’ ]_FCHT TSOKECTH TeJia 3ananms u3 Garka 3a1Hui 1o bromorexa LIOK
29 paoOMy TeIy. p . 11.10 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
v
CJIOBUS pPABHOBECHS TBEPJIOTO TEa.
ffOc41a6
Bunpl paBHOBecHst
30 Pemenne 3agau 12.10
KonrpoasHas pabora 1o Teme
31 [oHTP P ) 15.10
Junamuka. CtaTuka TBEpAOro Teia
HMnynbe MaTepuanbHON TOYKH, .
CHCTEMBI MaTepPHAJIBHBIX TOYCK. 3aanms 13 GanKa 3a/HUH N0 bubnuorexa IIOK
32 LleHTp Macc CHCTEMBI MATEPHAIBHBIX 16.10 CCTECTBEHHO-HAyTHON https://m.edsoo.ru/
rpaMoTHOCTU. PeakTuBHOE
Touek. Teopema O IBUIKSHHUH [IEHTPA ff0c43d6
JBIDKEHUE
Macc
MMIynibC cUIIBI ¥ U3MEHEHNE 3ananns u3 Garxa sajiHui N0 Bbubmuorexa IIOK
33 HMITyJIbCa TeJla. 3aKOH COXPaHEeHHUs 17.10 eCTeCTBeHHO'H%quOH https://m.edso0.ru/
UMITyJIbca. PeakTHBHOE JIBHIKEHHE TPaMOTHOCTH. FCaKTHBHOC ff0c43d6
JIBUKEHUE -
MomeHT uMItysibca MaTepUaIbHON 3aanus u3 GaHka 3aHuH 1Mo BuGmorexa LJOK
34 roun. peactapuenue o 18.10 €CTECTBEHHO-HAYUHOH https://m.edso0.ru/
COXpaHEHHH MOMEHTA UMITYJIbCa B rpaMoTHOCTH. PeakTiBHOE £0c43d6
[EHTPAIBHBIX MOJISIX JIBIDKCHUE -
35 Pewrenue 3amau 19.10
PaGora cuisl Ha MaJioM U Ha
N — 3anaHus n3 0aHKa 3a0HUHN 110 Bubnmoreka LIOK
36 Foad pemenl : 22.10 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
aryecKoe mpeIcTaBIcHUe .
p§6OTBI - BI/)IOHIHOCTL - «TOPMO3HOI Ty Th ABTOMOGHIIS f0c4502
37 Kunernueckas SHEpPrus. TeopeMa 00 2310 3ananus n3 0aHka 3aIHUHI 10 bubnuorexa HOK

W3MEHCHUH KMHETHISCKOMU OHEPrun

CCTCCTBGHHO-Hay‘{HOﬁ IpaMOTHOCTH

https://m.edsoo.ru/



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

MaTepHUaJIbHOW TOUKHU

«TopMO3HO IyTh aBTOMOOWIIS»

ff0c4502

ITorennuansHBIC 1
HENOTEHIINAJIBHBIE CUIIBI.

3ananus n3 0aHKa 3aIHUI 10

Bbubanoreka [JOK

38 I B 24.10 €CTECTBEHHO-HAayYHO! IPAMOTHOCTH https://m.edsoo.ru/
OTCHIMAJIbHAS SHEpTHus. Bropas
) P P f0c4502
KOCMHYECKast CKOPOCTb
TpeThst KOCMUYECKAsT CKOPOCTb.
CBs13b pabOThI HEMOTCHIIUATBHBIX 3ananvst u3 OaHKa 3aIHUI MO Bubmuoreka [IOK
39 CHJI C I3MEHEHHEM MEXaHNYECKOM 25.10 €CTECTBEHHO-HAYYHOM IPAMOTHOCTH https://m.edsoo.ru/
JHEPTUH CHUCTEMBI TeJl. 3aKOH ff0c4502
COXpaHCHHS MEXaHUUECKOW IHEPTUH
VYrpyrue u Heynpyrue 3anmanus n3 0aHKa 3aTHAH TI0 Bubnmoreka [IOK
40 CTOJIKHOBeHMs. Y paBHeHue bepHyiu 26.10 €CTECTBEHHO-HAYYHOM FPAMOTHOCTH https://m.edsoo.ru/
JUIS UICAIbHOM KUIKOCTH ff0c4502
KouTponbHas padboTa 1mo Teme
41 JOHTP P . 06.11
3aKOHBI COXPAHCHUS B MCXaHUKE
PasBurne npeacraBieHuii o Ipupoae
pell PHPOX bubanoreka [JOK
Term10Thl. OCHOBHEBIE TIOJIOKCHUS MateMaTHueCKue pacyeTsl 1
42 MKT. iy 5 07.11 npeobpasosams https://m.edsoo.ru/
. dnm 3us. bpoyHoBCcKOE
Y poy ffOc4b74
JIBHKEHHE -
CtpoeHune ra3000pa3HbIX, KUAKUX U 3aganus 3 6aHKa 3aHHUH 10 bubnunoreka [IOK
43 TBEPAbIX TeJI. XapakTep [IBUKEHUS U 08.11 €CTECTBEHHO-HAyYHOW rPaMOTHOCTH https://m.edsoo.ru/
B3aMMOJICHCTBUS YACTUIL] BEILIECTBA ff0c4dc2
Macca n Pa3sMEpbl MOJICKYJT (aTOMOB). 3amanus n3 0aHkKa 3aIHUHI 10 Bubnuorexa HOK
44 Komnuyectso Bemiectsa. [locTosiHHas 09.11 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
Asoraapo ffOc4dc2
i Bbubmmoreka IIOK
Temmeparypa. TermioBoe paBHOBECHE. 3ananms u3 Garka 3a/iHIH 10 A
45 10.11 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
[kana Lenbcus
ffOc4dc2
46 Pewrenue 3amau 13.11
3ananus u3 0aHKa 3aTHUH 110 Bbubnuorexa IJOK
47 WpneanpHeli ra3. ['a30BbIe 3aKOHBI 14.11 €CTECTBEHHO-HAyYHOU IpaMOTHOCTH https://m.edsoo.ru/
ffOcafde
48 YpaBuenue MeHneneepa- 15.11 3ananns u3 6anka saziHuii 1o Bubmmoreka IIOK

CCTCCTBGHHO-Hay‘{HOﬁ I'paMOTHOCTH
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Kunaneiipona. Pemenue 3agau

https://m.edsoo.ru/
ffOoc511e

AbcomtoTHas TemIiepaTypa. 3aKoH

3ananus n3 0aHKa 3aIHUI 10

Bub6mmoreka [IOK

49 16.11 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
JanpToHa
ffOc511e
3amganus U3 OaHKa 3aJHHH 110 bubanoreka [JOK
M3onpomeccs B HaealsHOM Tase ¢ .
50 17.11 €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH https://m.edsoo.ru/
MIOCTOSTHHBIM KOJTMYIECTBOM BEIIIECTBA
ffocb1le
I'paduaeckoe mpencraBieHne 3amanus n3 6aHKa 3aMHUH MO Bubmmoreka IIOK
51 M30MPOIECCOB: U30TEPMa, U30X0Pa, 20.11 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
u3obapa ffOcb11e
3amanus n3 0aHKa 3aIHUHI 10 bubmorexa LIOK
52 OcuoBHoe ypaBHenne MKT 21.11 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
ffOc511e
53 Pernrenue 3amau 2211
CBs13b a0COIOTHOI TeMIIepaTyphl
TepMOJUHAMUYECKON CUCTEMBI CO 3ananust u3 OaHKa 3aHUI MO Bubnuorexa [IOK
54 cpelHel KHHETUYECKOU YHepruei 23.11 €CTECTBEHHO-HAayYHON I'PAMOTHOCTH https://m.edsoo.ru/
MOCTYMATEILHOTO TEIJIOBOTO ffocb1le
JIBIDKCHUS €€ JacTHII
O06o01IeHne U cUCTeMaTH3aIns
55 . R " 24.11
3HaHwui 1Mo TeMe "OcHoBbl MKT
KonTtponsHas pabora mo teme
56 OHTP Pa 27.11
OcnoBbl MKT
TepmoauHamMuueckas cucTema.
3anaHue BHEIIHUX ycinoBui s T
cUCTeMbl. BHelIHNe U BHYTpEeHHUE 3aganus u3 OaHKa 33 HUH 110 Bubmmoreka IIOK
57 napametpsl. [lapamerpsr T/] cucremsl 28.11 €CTECTBEHHO-HAyYHOW rpaMOTHOCTH https://m.edsoo.ru/
KaK CpeJHIe 3HAYCHUS BEIUYUH, ff0c5952
OIHCHIBAIONINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE
HyneBoe Hauano TepMOIMHAMUKHY. Samanvst U3 6aHKa 3aHUH MO Bbubnuoreka [JOK
58 CamornpounsBoiibHas penakcarust T /] 29.11 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

CHUCTEMBI K TCIUIOBOMY PaBHOBECUIO

ff0c570e
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Monenp naeaabHOro raza B

3ananus n3 0aHKa 3aIHUHI 10

Bub6mmoreka [IOK

59 TEpMOIMHAMUKE. Y CIIOBHUS 30.11 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
OPUMEHUMOCTH 3TOH MOJEITH ff0c5952
YPaBHeHI/Ie Menpgeneepa- Baganus u3 OaHKa 3aHUN 110 Bub6mmoreka [IOK

60 Kirane#ipona u BEIpaxeHHE IS 01.12 €CTECTBEHHO-HAYYHOU [PaMOTHOCTH https://m.edsoo.ru/
BHYTpEHHEH YHEepruu ff0c570e
Belpaskenue it BHyTpeHHEH

3amgaHus U3 6aHKa 3aHUH 10 Bubmmotexa IIOK
SHEPTUM OJJHOATOMHOT'O UEATLHOTO .
61 04.12 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
rasa. KBasucraruueckue u
ff0c5952
HECTAaTUYECKHE TPOIECCHI
OnemenrapHas padboTa B
3anaHus n3 0aHKA 3a0HUN 110 Bubmmorexa IIOK
TepMOJuHaMMKe. Brluucienue o
62 6 o Vv 05.12 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
a00THI 110 rpaduKy mnpolecca Ha pV-
P pagHKy fp P £f0c5952
JarpaMme
Temnmonepenaya Kak crmocoo 3amanus n3 6aHKa 3aMHUH MO Bubmmoreka IIOK

63 U3MEHEeHHUs BHyTpeHHe sHeprun T/ 06.12 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/

CHCTEMBI 0€3 COBEpIICHHS pPabOThI ff0c5¢36
3anaHus n3 0aHKA 3a0HUN 110 Bubnmoreka [IOK
KoHBeKIHsI, TEMIONPOBOIHOCTS, .
64 07.12 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
U3JIy4YEeHUE
Y ff0c5c36
KomnuecTBo TemnoTel. TemmoéMKoCTh .
3aanns n3 0aHKa 3aHUH 10 Bbub6mmoreka IIOK
Tena. YelnbHas ¥ MOJISIpHAS .
65 . 08.12 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
TEIUIOEMKOCTH BEIIECTBA. Y IebHas
ff0c5¢36
TEIJIOTa CrOPAHMUs TOILINBA
s 3amanus u3 0aHKa 3a1HUM 110 Bbubnuorexa IIOK
Pacuér konmruecTBa TEIIOTHI MPH .
66 11.12 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
TEIUIoNepeIaue
P ff0c5¢36
I 6 6 Baganns n3 OaHKa 3aIHUN 110 Bbubmmoreka IIOK
67 HOHﬂTP\I'e 00 a/inabaTHOM MpoLecce. 12.12 CCTeCTBeHHO-HaquOﬁ T'paMOTHOCTH https://m_edsoo_ru/
€pPBBIi 3aKOH TEPMOAMHAMHUKHI
P P ffOcbefc
KonmdecTBo TeIuoTel u paboTa Kak Baganns n3 OaHKa 3aHUN 110 Bubmmoreka IIOK

68 Mepbl I3MEHEHUS BHYTPEHHEH 13.12 ©CTECTBEHHO-HAy4HON IPAMOTHOCTH https://m.edsoo.ru/
sHepruu T/] cucremsl ff0c6230

69 BTopoii 3aK0H TEPMOAMHAMUKH IS 14.12 3aganus u3 OaHKa 3aJHUH 110 bubnunoreka LIOK
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PaBHOBECHBIX M HEPABHOBECHBIX
npoueccoB. HeoOpaTtumocTsb
MPUPOHBIX MPOIIECCOB

eCTeCTBeHHO-Hay‘{HOﬁ IrpaMOTHOCTH

https://m.edsoo.ru/
ffOc600a

70

71

72

73

IIpuHIMTIB AECTBUS TETIIOBBIX
mamuH. KIT/]

MaxkcumansHoe 3aaueHue KIT/.
Iuxn Kapno

Pemenue 3amau

DKOJIOTUYECKHE aCTICKTHI
HUCIIOJIb30BaHUs TCIIJIOBBIX
nBuraresnei. TennoBoe 3arps3HeHue
OKpY>Karouieil cpebl

15.12

18.12

19.12

20.12

3ananus u3 0aHKa 3aHUAN 110
€CTECTBEHHO-HAYYHOW rPaMOTHOCTH

3ananus n3 0aHKa 3aIHUI 10
€CTECTBEHHO-HAYYHOW rPaMOTHOCTH

3ananus u3 0aHKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH

Bub6mmoreka [IOK
https://m.edsoo.ru/
ff0c600a
bubanoreka [JOK
https://m.edsoo.ru/
ff0c600a

74

Pemenue 3amau

21.12

75

76

7

O00011IeHNE U CUCTEMATH3ALIIS
3HaHui 1o TeMe "TepMonrHaMuUKa.
TemnmoBsle MaIUHEBL"

KonTtponsHas pabora no reme
"TepmoauHamuka. TenaoBbie
MaluHe!"

ITapooOpa3oBaHye U KOHACHCAIHS.
Hcnapenue u kunenue. Y aenbHas
TeIJI0Ta MapooOpa3oBaHMs

22.12

25.12

26.12

Bagannst u3 OaHKa 3aIHUN 110
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/
ffOc63b6

78

79

Haceimennsle ¥ HEHACHIIIEHHEBIE
napel. KauecTBeHHAsI 3aBUCIMOCTD
[IJIOTHOCTH U JABJIEHUS
HACBIIIEHHOTO T1apa OT TEMIIEPaTyPhI,
X HE3aBHCHUMOCTH OT 00BEMa
HACBIIIEHHOT0 1Mapa. 3aBUCUMOCTh
TEMIIEPaTypPhl KUIICHHUS OT JaBJICHHUS
B JKUJKOCTHU

BiaxxHocTh Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTECJIbHAsS BJIAXXHOCTH

27.12

28.12

Baganns n3 OaHKa 3aIHUN 110
€CTECTBEHHO-HAayYHO! I'PAMOTHOCTH

3aganus u3 OaHKa 3aJHUH 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

Bbubmmoreka IIOK
https://m.edsoo.ru/
ff0c64d8

bubnuoreka IIOK
https://m.edsoo.ru/
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ff0c64d8

80 Pemrenue 3amgau 29.12
Teépaoe Teno. Kpucrammmaeckue u 3ananus U3 0aHKa 3a1HUM 110 Bbubnuotexa IJOK
81 amopdHbIe Tena. AHH30TPOHSI 08.01 €CTECTBEHHO-HAYYHOU [PaMOTHOCTH https://m.edsoo.ru/
CBOMCTB KPUCTAJLJIOB ff0c65f0
IInaBnenuie u KpucCTaIIU3AIM. 3ananus u3 0aHKa 3aHUAN 110 bubanoreka [JOK
82 V nenbHas TEIUIOTA IUIABICHHUS. 09.01 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
CyGnumarust ff0c6708
Jedopmanuu TBEPIOrO Tea.
bop b 3ananus u3 6aHKa 3aHUM 110 bubnuotexa IJOK
Pactspkenune u coxkatue. CaBur. N
83 10.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
Mopyns ¥Owra. Ipenen ynpyrux
N ff0c6708
nedopmanuit
TemnoBoe pacmmpeHue KUIKOCTCH 1
s P P 3ananus u3 6aHKa 3aHUM 110 bubnuotexa IJOK
TBEPABIX TeJl. AHTAPMOHHU3M .
84 N 11.01 €CTECTBEHHO-HAYYHOM MPaAMOTHOCTH https://m.edsoo.ru/
TEIJIOBBIX KOJIeOaHUil 4aCTHIY
ffOc6708
BEIIECTBA
3ananus u3 6aHKa 3aHUM 110 bubnuotexa IJOK
[peobpazoBanue 3Hepruu B Ha3oBbIX .
85 12.01 €CTeCTBEHHO-HAyYHOU TPAMOTHOCTH https://m.edsoo.ru/
nmepexoaax
pexoa ff0c6708
3aganus u3 6aHKa 3aQHUI 110 bubnuorexa LJOK
86 YpaBHEHHUE TEIUIOBOTO OaaHca 15.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ff0c6820
87 Pemenne 3agau 16.01
IToBEepXHOCTHOE HATSKEHUE.
b 3aganus u3 6aHKa 3aIHUM 110 bubnuoreka [JOK
Kanunnspuele sinenus. Japnenue N
88 . 17.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
0] KICKPUBJIEHHOM IIOBEPXHOCTHIO
Il UICKD P ff0c6820
xuakoctu. @opmyna Jlamnaca
O0600I11IeHHEe U CHCTeMAaTH3aIHS
3HAHMH 110 TeMe "ArperaTHele
89 P 18.01
cocrostHus BemecTBa. Pa3oBbie
nepexopl"
KonTtponsHas pabora o Teme
90 " ArperaTHbl€ COCTOSIHHSI BEIIIECTBA. 19.01

®a3zoBble nepexoabl”
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DneKTpU3aIys Tl 1 €€ MPOSBICHHS.
DnexTpuueckuii 3apsj. [IBa Buga

3ananus u3 0aHkKa 3aHUAN 110

bubanoreka [JOK

91 JNEKTPUUECKHX 3aPSJIOB. 22.01 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
[IpOBOJHUKH, TUANEKTPUKU U ffOc6bcc
MOJTYTIPOBOTHUKH
DneMeHTapHBIN 3JIEKTPUIECKUI 3aganust u3 6aHKa 3aHHUH 10 But6mmoreka IIOK

92 3apsizl. 3aKOH COXpaHEHHUS 23.01 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
3NMEKTPUIECKOTO 3apsiaa ffOc6bcc

. 3ananus u3 6aHKa 3a1HMUIT 10 Bubnunorexa LIOK
Bsanmopeiicteue 3apsaos. Toueunsie N
93 3 K 24.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
3apsiael. 3akoH KynoHa
P Y ffOc6eed
94 Pemenne 3agau 25.01
o 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DnexTprueckoe nose. Ero neticteuie .

95 26.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

Ha 3JIEKTPHUYECKHUE 3apSIIbI

P P ffOc6df2
Hanpsk€HHOCTB JIEKTPHIECKOTO
noyst. [TpoOHerif 3apsin. Jlnann 3amanus n3 6aHKa 3aHUH MO Bubnmoreka [IOK

96 HaNpsKEHHOCTH 3JIEKTPHUECKOTO 29.01 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
nostst. OTHOPOHOE DIICKTPUIECKOE ff0c6f00
nosie
[oTeHIHaTBHOCTD

3ananus u3 GaHKa 3a1HUIT 110 bubanorexa LIOK
JIIEKTPOCTATHYECKOTO TTOJIS. N
97 30.01 €CTECTBEHHO-HAyYHOW IpaMOTHOCTH https://m.edsoo.ru/
PazHocTh noTeH1MaN0B U
ff0c7018
HanpsoKeHUe
[NoTeHnnanbHas HEPTUS 3apsia B
3aganus u3 6aHKA 3aIHUM 110 bubnuoreka [JOK
JIIEKTPOCTATHYECKOM TIOJIE. N
98 . 31.01 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
OTEHIIHAIT 3JIEKTPOCTATUIECKOTO
B P ffOc6df2
noJist
CBs13b HANPSDKEHHOCTH TIOJIS U Baganns n3 OaHKa 3aIHUN 110 Bbubnuoreka IIOK

99 Pa3HOCTH MOTEHLIMAJIOB ISt 01.02 €CTECTBEHHO-HAyYHOU IpaMOTHOCTH https://m.edsoo.ru/
3MEKTPOCTATUICCKOTO MOJIS ffOc6f00
TIpHHIHT CyNepHo3HIHH 3aganus u3 OaHKa 3aJHUH 110 bubnuoreka LIOK

100 02.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/

DJICKTPHUICCKUX moJjein

ff0c7018
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101 Pemenne 3agau 05.02
102 ITosie ToueyHnoro 3ap;ma.ul'[one 06.02
PaBHOMEPHO 3apsHKEHHO cepsl
Ilone paBHOMEPHO 3aps>KEHHOTO 1O
06”béMp wana Il)_IOJIe paBHOMe o Rananus u3 OaHKa 3aHK 10 bubmorexa LIOK
103 Y 13 i P . P 07.02 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
3apsuKeHHON OeCKOHEUHOH
ffOc7126
IUIOCKOCTH
TIpOBOIHUKH B 3JIEKTPOCTATHIECKOM 3ananus w3 baHka sa/IHui 1o bubmmorera LIOK
104 P 5 P 08.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
nosie. Y clioBre paBHOBECHS 3aPsiIOB £0C7126
JIM3IeKTPUKH ¥ TIOJIYIIPOBOIHUKH B 3anamms w3 6aHKa sa/IHUH 10 bubmmorera LIOK
105 p YTPOBOA 09.02 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
INEKTPOCTATHUECKOM I10JIE
ffOc7126
Konpencarop. DnekTpoéMKOCTh 3amanus n3 6aHKa 3aMHUH M0 Bubmmoreka [IOK
106 KOHJIEHCAaTOpa. DIEKTPOEMKOCTD 12.02 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
IUIOCKOTO KOHJIEHCATOPa ff0c7126
[ap A IIe Lo COIMHEHTE 3ajanHus U3 GaHKa 3a HH 110 bub6nuorexa LIOK
107 P A 13.02 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
K
OHJICHCATOPOB 07126
IocnenoBareapHOE COEIUHEHNE 3ananus u3 banka sajiuid no Bubmmorexa LIOK
108 A A 14.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
KOHJICHCATOPOB £0C7126
3anaHus n3 0aHKA 3a0HUHN 110 Bubnmoreka LIOK
109 DHeprust 3apsHKEHHOT0 KOHIEHCaTopa 15.02 €CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ffOc7126
110 Pewrenue 3amau 16.02
JIBrKeHHE 3apsHKEHHON YaCTHITH B 3ananys i3 barka saziHuii o bubmmorexa IOK
111 P i 19.02 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
OJTHOPOHOM 3JICKTPHUECKOM I10JIE 07126
112 Pemenne 3agau 20.02
O6o01IeHne U cCTeMaTH3aIns
113 3HAHWH 110 TeMe " DIEKTPUIECKOe 21.02

noje"
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KonTtponsHas pabora o Teme

114 \ .\ 22.02
DIeKTpUUecKoe moje
Cuna toka. [TocTOSTHHBIH TOK. Baganus u3 OaHKa 3aIHUN 10 Bub6mmoreka [IOK
115 VY CIoBHs CyNIeCTBOBAHUS 26.02 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
MOCTOSIHHOTO 3JIEKTPUYIECKOr0 TOKa ff0c72c0
bubanoreka [JOK
Ucrounuku toka. Hanpsxenue u MaremaTiueckue pacueTsl U .
116 SC 27.02 npeobpasosaHms https://m.edsoo.ru/
ffOc74f0
3aKon OMa JUIs V9aCTKA e 3amanus n3 0aHKa 3aIHUI 110 bubmorexa LIOK
117 3 AL YA HerH: 28.02 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
JICKTPUIECKOE COIPOTHBIICHUE £0c7838
3
s y
118 iHHEI IZ/I[ 10 5 31 r[i[)ne €4HOTO 29.02 Hpize%zzﬁ(;:‘f{iie pee hitos:/im. edso0.u/
% et P ff0c7470
CeUeHHS
VaenbHOE CONMPOTUBIIEHHE BELIECTBA 3ananns w3 barka sajHuii 1o brbmmorexa LIOK
119 p A P - ' 01.03 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
eleHHe 3a/1aY 07838
TlocnenoBaTenbHOE, apauiebHOE, M bubnunoreka [IOK
120 CMEIIAHHOE COEIUHEHNE 02.03 ATCMATITICCKHE PACHCTHI 1 https://m.edsoo.ru/
npeoOpa3oBaHus
MPOBO/IHUKOB ff0c74f0
Pacuér pa3BeTBIEHHBIX 3ananus n3 6aHKa 3aHUH MO Bub6mmoreka IIOK
121 DIIEKTPUUECKHX Iieneid. [TpaBuia 05.03 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
Kupxroda ff0c7838
122 Pemrenue 3amga4 06.03
PaGora se €CKOro ToKa. 3aKo M Bubamorera LIOK
T JICKTPHUYCCKOT'O TOKA. KOH
123 Tko H: . 07.03 . :)eéw 12212;‘;? paceTb u https://m.edsoo.ru/
KOVYIIA — H
Y " peodbp ffoc74f0
3aganus u3 6aHKa 3aHUH 11O bubnmnoreka [JOK
124 Pemrenue 3amaq 11.03 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
ffOc7838
MOIIHOCTb 2EKTPUUECKOTO TOKA. 3aganus u3 OaHKa 3aJHUH 110 Bubmmoreka IIOK
125 TerioBast MOIIIHOCTb, BBIJEISEMast Ha 12.03 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/

pesucrope

ff0c7838
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126 Pemenne 3agau 13.03
OJIC v BHyTpeHHEE CONMPOTUBIICHNE 3anamms w3 6aHKa sa/IHUHA 10 brbmmorexa LIOK
127 yip P 14.03 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
HCTOYHHKA TOKa
ffOc7838
3axoH OMa 711 TOJTHOM (3aMKHYTOH) M bubmuorexa LOK
129 on Oua st o y 15,03 Marewansecite pacners niips:/im.edsoo.ru!
P : ffOc7ae0
129 Pemenne 3agau 18.03
3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
130 MOIIHOCTh UCTOYHUKA TOKA 19.03 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
ffOc7838
3anaHus n3 0aHKA 3a0HUN 110 Bubmmorexa IIOK
131 Kopotkoe 3ambIkanue 20.03 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
ffOc7838
Kongencarop B ey MoCTOSHHOIO 3ananns u3 Garka sa/IHUi N0 bromrorexa LIOK
132 A PRH 21.03 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
K
rora ff0c7838
133 Pemrenue 3aga4 22.03
134 'IV)GHICHI/IG 3az(fm 10 TeMe ) ) 01.04
TTOCTOSHHBIN 2TEKTPUYECKUM TOK
135 'l?emeHHe 3azli1q 10 TeEMeE ) ) 02.04
TToCTOSHHBIN TEKTPUUECKHUI TOK
136 'I')GHICHI/Ie 3az[fm 10 TeMe ) ) 03.04
TToCTOSHHBIN TEKTPUUECKUI TOK
O00011IeHHE U CHCTeMaTH3aIH
137 3HaHui mo teMe "TlocTosTHHBIN 04.04
ANEKTPUIECKUH TOK"
138 ‘I’<0Hrpom,Ha>1“ pabora 1o TGM? ) 05.04
TToCTOSHHBIN TEKTPUUECKUI TOK
DJIeKTpruecKast MPOBOJIUMOCTD
a3J‘II/I‘II)HLIX Be efTB 3ananus u3 0aHKa 3aHUAN 110 bu6morexa LIOK
139 P . ) 08.04 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/

DNEeKTpUUECKU TOK B MeTaJllax.
CBepxnpoBOIUMOCTD

ffOc7ae0
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DJIeKTpUYECKUH TOK B pacTBOpax n

3ananus n3 0aHKa 3aIHUHI 10

Bub6mmoreka [IOK

140 pacruiaBax 3JeKTpPOJIMTOB. 3aKOHBI 09.04 €CTECTBEHHO-HAYYHON IPaMOTHOCTH https://m.edsoo.ru/
Dapaest A7 ISKTPOIN3A ffOc7ae0
3amgaHus U3 6aHKa 3aHUH 10 Bubmmotexa IIOK
141 DeKTpUUecKuil TOK B ra3ax. [nazma 10.04 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
ffOc84ae
v 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DNeKTPHYECKHIl TOK B BaKyyMe. . )
142 B 5 11.04 €CTECTBEHHO-HAYYHOW rPaMOTHOCTH https://m.edsoo.ru/
aKyyMHBIE ITPHOOPEI
prbop ff0c82ba
v 3ananus u3 6aHKa 3aHUM 110 Bbubnuotexa IJOK
DNeKTPUYECKHI TOK B .
143 12.04 €CTECTBEHHO-HAYyYHOU rPaMOTHOCTH https://m.edsoo.ru/
HOJTyIPOBOJJHUKAX
yup ffOc84ae
3amanus n3 0aHKa 3aIHUII 110 bubmorexa LIOK
144 [MomynpoBoAHUKOBBIE IPHOOPHI 15.04 €CTECTBEHHO-HAYYHOU TPaMOTHOCTH https://m.edsoo.ru/
ff0c86fc
DusnyecKkuil IPaKTUKYM 110 TEME
"M3mepeHne cuibl TOKa U
HAaIPSOKSHUS B 1IEIH TIOCTOSHHOTO
TOKA P MOMOIIY AHATOTOBBIX
LIPOBBIX H3MEPUTETSHBIX 3ajanHus U3 GaHKa 3a HHH 110 bubnnorexa [IOK
145 P Y 'I? 16.04 €CTECTBEHHO-HAYYHOU IPaMOTHOCTH https://m.edsoo.ru/
nprOopoB" niK "3HAKOMCTBO €
. N ff0c84ae
udposoii 1adboparopueit o dhusuke.
[pumeps! U3MEpeHUsT (HU3UIECKHUX
BEITMYHH [PH MTOMOIIH
KOMIIBIOTEPHBIX JaTYUKOB"
®uznyeckuil NpakTUKYM IO TEME
" 3aganus u3 6aHKa 3aHUH 11O bubnmnoreka [JOK
N3ydyeHne HepaBHOMEPHOIO o
146 17.04 €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH https://m.edsoo.ru/
BIDKCHUS C TETIBI0 OTIPE/IeICHHS
A g P ffoc82ba
MTHOBEHHOM CKOPOCTH
Ou3nuecKuil MPaKTUKYM 110 TEME
"M3mepeHre yCKOpeHHsl Ipu 3ananus u3 6aHKa 3aIHUH 110 Bbubmmoreka IIOK
147 HPSIMOJIMHEHHOM PaBHOYCKOPEHHOM 18.04 €CTECTBEHHO-HAyYHOW rpaMOTHOCTH https://m.edsoo.ru/

JOBHUXXCHUMU 110 HaKJ'IOHHOﬁ
mwiockoctu" wim "Mccnegosanne

ffOc84ae
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3aBUCHMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JABH>XKEHUU"

®uznyecKkuil NpakTUKYM IO TEME
"N3mepenne yckopeHHs CBOOOIHOTO

3ananus u3 0aHKa 3aHUAN 110

bubanoreka [JOK

148 ., . 19.04 €CTECTBEHHO-HAYYHOU IPaAMOTHOCTH https://m.edsoo.ru/
nageHus" win "H3ydeHne ABIKCHAS ff0c86fC
Tena, OpOIIEHHOTO TOPH30HTAIBHO" -
Ou3HUeCKUil MPAKTHKYM 110 TEME
"M3ydenue nBIKEHUS Tena Mo
OKPYXHOCTH C IIOCTOSIHHOH 1O 3amanus n3 6aHKa 3aMHUH MO Bubmmoreka [IOK
149 MOJYJIF0 CKOPOCTBIO" MITH 20.04 €CTECTBEHHO-Hay4YHOH IPaMOTHOCTU https://m.edsoo.ru/
"HcciienoBanue 3aBUCUMOCTH ff0c84ae
nepuoa oopameHnss KOHMIECKOTo
MasiTHUKa OT €ro napamerpos”
Dusnyeckuil IPaKTUKYM 110 TeEME
"M3mepenne paBHOAEHCTBYIOIEH
CHITBI TIPH ABIKCHHUU OpycKa 1o .
o " 3ananus u3 0aHKa 3a1HUM 110 bubnuorexa IIOK
HAKJIOHHOH IIOCKOCTH" MITH .
150 " 23.04 €CTECTBEHHO-HayYHOW rPaMOTHOCTH https://m.edsoo.ru/
OBEpKa TUIIOTE3BI O
poBep ff0c82ba
HE3aBUCHMOCTH BPEMEHH JBIKCHUS
Opycka Mo HaKJIOHHOH IIIIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €r0 Macchl”
®uznyeckuil NpakTUKYM IO TEME
"HccaemoBaHye 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B .
TpYKHHE W PE3HHOBOM 00pasIle, OT 3anarms us 6anka saHUHA 10 bubmorexa LIOK
151 o " " ’ 22.04 €CTECTBEHHO-HAYYHOM IPAMOTHOCTH https://m.edsoo.ru/
ux aepopmarmu" win "M3yueHne
P v ff0c84ae
JIBIDKEHUS] CUCTEMBI Tell, CB3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKui
6ox"
Ou3nuecKuil MPaKTUKYM 110 TEME
"U3mepenne koaddunnenta TpeHust
3ananus u3 0aHKa 3aTHUH 110 Bbubnuorexa IJOK
10 BEIMYHMHE YTIIOBOTO .
152 23.04 €CTeCTBEHHO-HAyYHOU TPAMOTHOCTH https://m.edsoo.ru/

Kod((uUIIneHTa 3aBUCUMOCTH
Frp(N)" nmu "UccrenoBanue
JBIDKEHUS OpycKa 10 HaKJIOHHON

ff0c86fc
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IUIOCKOCTH C TIEPEMEHHBIM

K03 pumeHTOM TpeHus" Win
"M3ydeHue qBUOKEHUS Irpy3a Ha Baly
¢ TpeHuem"

153

154

®uznyecKkuil NPakTUKYM IO TEME
"HccnenoBanue ycIoBHN paBHOBECHS
TBEPAOIO TENIA, UMEIOLIETO OCh
BpameHus" uimu "KoHcTpyuposanue
KPOHIITEHHOB U pacuéT CUil
ynpyrocta" mwiu "H3yuenue
YCTOMYUBOCTHU TBEPIOTO TEa,
MMEIOUIETO IO b OMOpPhI"

®uznyecKkuil NpakTUKYM IO TEME
"M3mepenune uMITybca Tena 1o
TopMO3HOMY yTH" minu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJIENHN
3JIEKTPOMOOUIIS U MOIIHOCTH CHJIBI
Tarn" uin "CpaBHEHHE U3MEHEHUS
HMITyJIbCa TeJIa C UMITYJILCOM CHJIBI"
unu "HccnenoBanue coXxpaHeHUst
UMITyJIbCa TIPH yIIPYTOM
B3aumojeiicteun" wiu "M3mepenue
KWHETHYECKOH SHEpTHH Tena 1o
TOPMO3HOMY ITyTH"

24.04

25.04

3ananus u3 0aHkKa 3aHUAN 110
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH

3amanus n3 0aHKa 3aIHUH 10
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH

bubanoreka [JOK
https://m.edsoo.ru/
ff0c84ae

Bubmmoreka IIOK
https://m.edsoo.ru/
ff0c82ba

155

®uznyeckuil NpakTUKYM IO TEME
"M3yueHune u30TepMHUECKOT0
nporuecca (PeKOMEH/I0BaHO
UCIIOJIb30BaHHUE U(PPOBOI
naboparopun)" nnn "U3ydenue
M30XOPHOTO Tpolecca" min
"N3yuenune nzobapHoro nporecca”
nunn "[IpoBepka ypaBHEHHS
cocrostHUA"

28.04

3aganus u3 OaHKa 33 HUH 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

Bubmmoreka IIOK
https://m.edsoo.ru/
ffOc84ae

156

Ou3nuecKuil MPaKTUKYM 10 TEME
"N3mepenue yaensHOI

29.04

3aganus u3 OaHKa 3aJHUH 110
€CTECTBEHHO-HAayYHOW I'PAMOTHOCTH

Bub6mmoreka IJOK
https://m.edsoo.ru/
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157

TermroéMkoctr" wim "Hcciaenosanne
MpoLecca OCThIBAHMS BEIECTBA" UIIH
"UccnenoBanue annabaTHOTO
nporecca” unn "Hzyuenue
B3aMMOCBSI3H YHEPTUU
MEKMOJICKYJIIPHOTO B3aUMOICHCTBUS
W TeMIepaTypbl KUIIEHUS
JKUIKocTeit"

Du3nuecKuil MPaKTUKYM 110 TeMe
"M3ydenune 3akoHOMEpHOCTEH
UCTIapeHUs KUIKoCcTeN" win
"M3mepenue yaenbHOH TerIoThI
iasyieHus apaa" unu "Usydyenue
CBOICTB HACBIILIEHHBIX NapoB" WU
"N3mepenne abCOMFOTHOM BIaKHOCTH
BO3JlyXa U OIIEHKAa Macchl IIapoOB B
nomelenuun". smepenue
K03(HULKEHTa TOBEPXHOCTHOT'O
HATSDKEHUS

30.04

3amanus n3 0aHKa 3aIHUI 110
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH

ff0c86fc

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

158

159

®uznyeckuil NpakTUKYM IO TEME
"HabmoneHune npeBparieHus
SHEPTHUH 3apsHKEHHOTO KOHJIEHCAaTopa
B 3HEPIHIO M3ITy4YeHUs cBeToanoaa"
nnu "V3ydenue npoTeKkaHus TOKa B
1enu, coaepxanieid kKonaencatop"
unu "Pacnpenenerue pazHocTH
MOTEHIMAIOB (HANIPSHKSHUS) IPH
MOCJIEJOBATEIIEHOM COCIMHEHUH
KOHJIeHCaTOpoB"

®uznyeckuil NPakTUKYM II0 TEME
"HccemoBanue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" WITH
"N3mepenne yaenpHOro
COTIPOTHBIICHHS ITPOBOTHIKOB'" FITH
"HccaemoBaHye 3aBUCUMOCTH CHITBI

02.05

05.05

Bagannst u3 OaHKa 3aIHUN 110
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH

3aganus u3 OaHKa 3aJHUH 110
€CTECTBEHHO-HAayYHOU IPaMOTHOCTH

bubnuoreka IIOK
https://m.edsoo.ru/
ff0c82ba

Bbubmmoreka IIOK
https://m.edsoo.ru/
ff0c84ae
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TOKA OT HATIPSDKEHUS TSI JIAMITBI
HaKaJIuBaHUA"

®uznyecKkuil NpakTUKYM IO TEME
"Habmonenue 31eKTposmsa” win
"M3mepenne 3apsaa 0THOBAJICHTHOTO
noHa" i "Hccnenosanne

3ananus u3 0aHkKa 3aHUAN 110

bubanoreka [JOK

160 06.05 €CTECTBEHHO-HAYYHOU rPaMOTHOCTH https://m.edsoo.ru/
3aBUCHMOCTH COMPOTUBIICHUS
" ffOc86fc
TEPMOPE3UCTOPA OT TEMIIEPATYPHI
wnu "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKH auoaa”
PeseprubIit ypok. O600meHne u Bubmmorexa [IOK
. MaremMaTHuecKue pacueTsbl U i
161 CHCTEMATU3ALUA 3HAHUM 110 TEME 07.05 https://m.edsoo.ru/
peobpa3zoBaHus
"Kunemarnka" ffOc8f6c
PezepHslit ypok. O6001IeHHE U Bubnmoreka [IOK
. MaremaTHuecKre pacueTsbl U )
162 CHCTEMATU3ALUA 3HAHUM 110 TEME 08.05 https://m.edsoo.ru/
peobpa3zoBaHus
" Tunamuka" ffoc8féc
PezepHslit ypok. O6001IeHHE U Bubnmoreka [IOK
. Marematuueckue pacueThbl U .
163 CHCTEMATH3AIUsI 3HAHUH 110 TEME 12.05 https://m.edsoo.ru/
npeoOpa3oBaHus
"Craruka TBEpAOro Tea" ffOc8f6e
PeseprabIit ypok. O000mIeHNE U Bbubmmorexa [IOK
. MaremaruuecKkre pacueTsbl U .
164 CHCTEMATU3ALUA 3HAHUM 110 TEME 13.05 https://m.edsoo.ru/
peobpa3zoBaHus
"3aKOHBI COXpaHEHHs] B MEXaHUKe" ffOc8f6e
PeseprabIit ypok. O0o0meHe 1
cUCTEMAaTH3alys 3HAHUI 10 TEME M Bub6mmoreka IIOK
165 "OCHOBBI 14.05 ATCMATHICCKHE PACHETH! I https://m.edsoo.ru/
. peobpa3zoBaHus
MOJICKYJISIPHO-KHHE THIECKOM ffOc8f6e
Teopun"”
P i . 0600
cncrevarsa s 0 evie M Bumorexa LI0K
166 "Tepno HHaEHKa Temmosiie 15.05 HpaeToeg; ZT;(I;ZS;T pactetHi i https://m.edsoo.ru/
p )1" . ffOc8f6c
MAIIUHBI
PesepHblit ypok. O600IIeHNE 1 M bubnmnoreka [IOK
167 CHCTEMATH3AaIUs] 3HAHUH 110 TEME 16.05 ATCMATHICCIHE PACHETRL 1 https://m.edsoo.ru/

"ArperaTHble COCTOSIHUSI BEILIECTBA.

npeoOpa3oBaHUs

ffOc8f6c
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®Da30BEIe TIEpexoabl"

Peseprublit ypok. O000mIEeHHE U M Bubnuoreka [IOK
168 CHCTEMAaTH3als 3HAaHUH IO TEME 1 19.05 ATCMATHHCCKUC PACTCTH! 1 https://m.edsoo.ru/
npeodpa3oBaHus
"DaekTpudeckoe mose" ffOc8f6e
PezepBHbIit ypok. O000mIeHNE 1 M Bubnmoreka LIOK
169 CHCTEMAaTH3alUsI 3HAHUH 110 TeMe 1 20.05 ATCMATIMCCKIC PACHCTRL 1 https://m.edsoo.ru/
. . npeodpa3oBaHus
"IToCTOSIHHBII AIEKTPUUECKUl TOK" ffOc8f6e
PeseprubIit ypok. O600meHne n
170 cUCTEMaTH3alMs 3HaHUH [0 TEME 1 21.05
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MMPOBEPSEMBIE TPEFOBAHUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI 10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

10.1

JleMoHCTpUpOBaTH Ha TpUMEpPaX pPoOJb U MecTO (U3HKH B (HOPMHUPOBAHHH
COBPEMEHHOM HAy4YyHOW KapTHHBI MHUpa, B pPa3BUTUU COBPEMECHHOM TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JEATEIbHOCTH JIFOIEH

10.2

10.3

104

Y4YuTHIBaTh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (U3UYECKUX MOJIEIICH: MaTepraabHas
TOYKA, MHEPIHAJIbHASL CUCTEMa OTCUéTa, abCONIOTHO TBEPJIOE TENO, UCABHBIN ra3;
MOJICNIA CTPOCHHS Ta30B, KUAKOCTEH W TBEPABIX TEJ, TOUYCUHBIA DICKTPUUCCKUN
3apsi — MPH PEIICHUH GU3HYSCKUX 3a/1a4

PacniozHaBath ¢u3nueckue sBiIeHUs (IPOLECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOHGKYHﬂpHO-KHHGTHHGCKOﬁ TCOPHUU CTpOCHUA BCIIECTBA u
JNEKTPOAVHAMUKHN: PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE IBUKCHUE,
CBOOOTHOE Ta/IEHUE TeJ, ABMKEHHE 10 OKPY)KHOCTH, UHEPIIHSI, B3AUMOJICHCTBHE TEIT;
mudy3us, OpOyHOBCKOE IBMXKEHUE, CTPOECHHE KHMJIKOCTeH U TBEPABIX Tel,
U3MEHEHHE 00bEMa Tell MpU HarpeBaHUM (OXJIAXIAECHUH), TEIUIOBOE PaBHOBECHE,
UCIIapEeHUE, KOHJACHCALUA, IIIaBICHHUE, KPUCTAJIM3alus, KWUIIEHHE, BIAXKHOCTh
BO31yXa, MOBBIICHUC JAaBJICHHUA I'a3a IMIPH €ro Harp€BaHuM B 3aKPbLITOM COCYAC, CBA3b
MEXIYy IlapaMeTpaMU COCTOSIHUS Tra3a B U30IpOLIecCax; JIJIEKTpHU3anus Tell,
B3aUMOJICVICTBUE 3apsI0B

OnucelBaTh MEXaHUYECKOE ABWIXKCHUC, HCIIOJIbB3YA (1)I/ISI/I‘~I€CKI/I€ BCJIIMYHUHBI:
KOOpAuHarTta, n1yTh, NEPEMEIICHUE, CKOPOCTh, YCKOPCHUEC, MacCa TCJIa, CUJIda, UMITYJIbC
TCJIa, KUHCTUUYCCKAsA OHCPIrus, INOTCHHHAJIbHAd OSHCPTHA, MCEXaHUYCCKasd pa60Ta,
MCXAaHUYCCKasA MOIIHOCTb;, IIPpU OIHNCAHHUU TIPAaBUJIBHO TPAKTOBATH (bPI3PI‘-Ie€KPII>i
CMBICJI UCTIOJIB3YEMBIX BCJIMYUH, UX 0003HAYCHHS U CAWHNUIbI, HAXOOAUTH q)OpMy.]'II)I,
CBA3BIBAIOIINEC TAHHYIO (bI/I3I/I‘leCKy1-O BCJIIMYMHY C APYTHUMHU BCINYHNHAMU

10.5

10.6

OnucelBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIJIOBBIE SIBJICHMSI, UCIOJB3YS
¢usnueckue BEIUYMHBL: JaBJICHHWE Tra3za, TEMIEeparypa, CpeaHssl KHHETHYecKas
DHEPrusl XAOTHYECKOIO JBHKEHHMS MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHAS SHEprus, padora rasza, kodpduimeHt
MI0JIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATENs; NPU ONMCAHWM NPAaBUIBHO TPAKTOBATh
¢bu3nyecKuit CMBICI HCIOJIb3YEMbIX BEJIWYMH, HMX OOO3HAYEHUS U EAMHUIIB,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (U3UYECKYIO BEIMUYHMHY C JIPYTUMHU
BEJIMYMHAM

OnuceiBaTh W3Y4YEHHBIE JJIEKTPUYECKHME CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
SBJICHUS (IIPOLECChI), MCHONb3ysd (PU3MUECKUE BEIUYMHBL: DJICKTPUUYECKUN 3apsj,
3JIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh MOJIs, NOTEHIMAN, Pa3HOCTh INOTEHIMAJIOB;
IPY ONMMCAaHUM MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICT UCIIONb3YEMbIX BEIUYHH,
uxX o00O03HAUYeHUs M €IWHHUIBI;, YyKa3blBaTb (OPMYJIbI, CBS3bIBAIOIINE JIaHHYIO
($U3UUECKyIO BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.7

AHATM3UPOBATH U3UYECKUE TIPOIECCHI U SBJICHHSI, UCIIONIBb3Ys (DU3MYECKHUE 3aKOHBI U
NPUHIUIEL: 3aK0OH BcemupHoro Tsrotrenus, |, Il u |1l 3akonsr HeroToHa, 3akon
COXpaHEHUS] MEXaHWYECKOW OHHEPTruH, 3aKOH COXPAHCHUS HWMITYJIbCa, IPUHIINII
CYNEpIO3UIMU CUJI, MPUHUUII PAaBHOINPABUS HWHEPIHUAIBHBIX CHCTEM OTCUETa;
MOJICKYJIIPHO-KHHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, Fa30BbIE€ 3aKOHBI, CBS3b
CpelHel KHUHETUYECKOH HSHEpPIUU TEIUIOBOTO JIBMXKEHHS MOJIEKYJI C abCOJIIOTHOM




TEMIEPATypOl, EPBbIl 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPaHEHUs JIEKTPHUUECKOTO
3apsija, 3akoH KynoHa; mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOE BhIPAKEHHE U YCIOBHS (TpaHUIIbl, 00JaCTH) TPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC MPHUHIMIIBI JCHCTBHUSI MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh yCJIOBUS UX O€30IaCHOTO HCIIOJIb30BAHMS B TMOBCEIHEBHOM
KU3HU

10.9

10.10

10.11

BBINONHATE 9KCIIEPUMEHTHI 10 UCCIICAOBAHUIO (DU3MYECKUX SIBICHHHA M TIPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHH; MpH 3TOM (GOPMYIHUPOBATH
npobiemMy (3amady) U THUIIOTE3Y y4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3
MPEIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT M POPMYITUPOBATEH BHIBOIBI

OcCymiecTBIATh MPsIMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYUH; MPU ITOM
BbIOMPATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHHUS U HCIOJb30BATH HU3BECTHBIE METO[IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MYECKUMH BEIUYMHAMHU C UCIIOJIb30BAHUEM
OpsIMBIX  M3MEPEHUN; TMpPH 3TOM KOHCTPYMpPOBATh YCTaHOBKY, (DUKCHpOBaTh
pe3yNIbTAThl TOJYYEHHOW 3aBUCHMOCTH (DH3MYECKHX BEIWYUH B BHJIC TaOJHIl |
rpaduKoB, NeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICJOBAHMUS

10.12

10.13

10.14

10.15

Cobmronats mpaBmiia 0€30MacHOTO TpyAa MPHU MPOBEIACHUN HCCIEIOBAHUN B paMKax
yueOHOro IKCIEPUMEHTa, YUeOHO-UCCIIEeI0BATEIbCKONW U IPOEKTHOM AESITETLHOCTHU C
HCTIOJIb30BAaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPaTOpHOTO 000PYIOBAHUS

Pemats pacu€rHble 3aaun ¢ SBHO 3aJaHHOM (PU3MYECKOW MOJEINBIO, HCIOJIb3YS
¢u3nyeckre 3aKOHbI U MPHUHIMIIBI;, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laud BBIOUpPATh
(Gu3NYECKyI0 MOJEIb, BBIACIATH (PU3HUECKHUE BEJIUYUHBI U (POPMYIIBI, HEOOXOUMbIE
JUIsl €€ pelIeHMs], NMPOBOIUTh PACUETBI U OLEHUBATh PEAIBHOCTH IOIYYEHHOIO
3HaueHusl (PU3NYECKON BETNUMHBI

Pemarh KadecTBEHHBIC 3aJadd: BBICTPAWBATh JIOTHYECKH HEIMPOTHBOPEUUBYIO
[ENOYKY pACCYKICHHH C OMOpod Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue SBICHUS

Hcnonp3oBath mpu pemieHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OpPMAllMOHHBIE
TEXHOJIOTMM JJI IIOMCKA, CTPYKTYPUPOBAHMs, WHTEPIPETALUU U IIPEICTaBICHUS
yueOHOM ¥ Hay4yHO-TIONMYJSPHOW HH(POpMAIMK, MOJYYEHHOW U3 PpazIuYHbIX
UCTOYHUKOB; KPUTUYECKU aHAJIM3UPOBATh MOJydyaeMyro HH(POpMAIUio

10.16

[IpuBoaUTH, TpHUMEpHl BKIaa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUN

10.17

Hcnonp30BaTh TeOpeTHYECKHWE 3HaHUSA O (U3MKE B TMOBCEIHEBHOW KU3HU IS
oOecrieyeHnss 0€30MacCHOCTH MpHU OOpalleHuH C OpUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBAMHM, AJII COXPAHEHUS 3JI0pPOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
NIOBEJICHUS B OKpYXKalolleH cpene

10.18

PaGorare B rpymnme ¢ BBIMOJHEHWEM Pa3TUYHBIX COLMATBHBIX POJIEH, TIIaHUPOBAThH
paboTy TpyNIbl, palMOHAIBHO pACHpPEAeNiaTh OOS3aHHOCTH W TUJIAaHUPOBATH
NESTEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBAaTHO OICHUBATh BKIIAJ KaXIOTO
U3 YUaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTpUBaeMON MPOOIeMbl




ITPOBEPAEMBIE 9JIEMEHTDBI COAEP KAHUSA 10 KJIACC

Kon
pa3nena

Kon
NMpoBepPsiEMOro
3JIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

2.1

2.2

OU3NKA 1 METOJbI HAYYHOI'O [IO3HAHU A

1.1

1.2

211

dusnka — Hayka o npupoje. Haydnbie METOIbI IIO3HAHUS OKPYKAIOIIET O
mupa. Pomp skcriepuMeHTa M TEOpUH B IpoOIecce MO3HAHUS TPUPOJIBL.
OKcriepuMeHT B (pusuke

MogenupoBanue (U3NYECKUX SBICHHH W mpoueccoB. Hayunsie
runore3bl. OU3NYECKUE 3aKOHBI M TEOpPUH. ['paHUIBI IPUMEHUMOCTH
¢u3nueckux 3akoHoB. [IpuHuun coorBercTBus. Ponp u Mecto Qpusuku B
(bopMHpPOBAHUU COBPEMEHHON HAay4yHOW KapTUHBI MUPA, B IPAKTHYECKON
NEITEILHOCTH JI0AeHU

MEXAHUKA
KMHEMATHKA

Mexanudyeckoe  JBUKEHUE. OTHOCUTEIBHOCTD MEXaHUYECKOTO
nerxeHus. Cucrema otcuéra. TpaekTopust

212

2.1.3

214

2.15

2.1.6

[TepemernieHne, CKOpOCTh (CpeqHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHUE MAaTEepUAIbHOM TOYKH, HX MPOEKIMH HAa OCHU CHCTEMBI
koopauHat. CiioKeHue NePeMEIIeHU U CII0KEHHE CKOPOCTEH
PaBHOMeEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKeHue. ['paduku
3aBHCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U NEPEMEILEHUs
MaTepUaIbHOU TOYKH OT BPEMEHH

CBobogHOe maieHne. Y CKopeHue CBOOOIHOTO aAeHUs

KpuBonuHueliHoe nBukeHne. PaBHOMEpHOE IBMKEHHE MaTepUaIbHOMN
TOYKH MO OKPY>KHOCTU. YTJIIOBasi CKOPOCTh, TUHENHHas cKopocTh. [lepuon
u yactota. LleHTpocTpeMuTenbHOE YCKOpEHHE

TexHUuyeckue ycTpoicTBa: CIUIAOMETD, JABHKEHUE CHAPSAOB, LIETHbIE U
pEMEHHBIE TIepeiaun

2.1.7

[IpakTnueckne  paboThl.  M3MepeHHe  MTHOBEHHOHW  CKOPOCTH.
HccenenoBanue COOTHOIICHHS MEXAY IYTSIMH, NPOHJIECHHBIMHU TEJIOM 3a
nocle0BaTeIbHbIC paBHBIE MPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBW)KCHHH C HAaYaJIbHOM CKOPOCTHIO, PABHOUM HYIIIO.
W3ydeHue ABMKEHUS MIapUKa B BSA3KOW KHUAKOCTH. V3ydeHne ABMKEHUS
Temna, OPOIIEeHHOTO TOPU30HTAIBHO

JTMHAMUKA

221
2.2.2

2.2.3

IIpunuun orHocutensHocTH l'amunes. IlepBbii 3akoH  Hbrorona.
NuepumanbHbIe CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIun cyneprno3unuu cuil

Bropoii 3akon HproToHa 11 MaTepuaibHOW TOYKM B HMHEPIMAIBHON
cucreme orcuéra (MCO). Tperuii 3akoH HproTOHA 1UIsi MaTepuabHBIX
TOUEK

224

3akoH BcemupHoro tarotenus. Cuna Tsokectu. IlepBas kocMmuyeckas
CKopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHHUS! CKOJIBKEHUSI U CHJIa TPEHUS




nokosi. Koapdunuent tpenus. Cuna CONPOTUBICHUS MPH ABHKEHUU
TeJa B )KUIKOCTH WJIU ra3e

2.2.7 [ToctynarenpHO€E 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO Tea
208 MOMEHT Cuibl OTHOCHTENBHO OCH BpauleHus. [lnedo cunbl. YcnoBus
paBHOBecus TBEpAoro tena B UCO
299 TexHudeckue yCTpOWCTBA: MOAIIUIHMKH, ABHKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB
[Tpaktuyeckue paboThl. M3yuyeHue nBUKEHUs Opycka IO HAKJIOHHOW
IUIOCKOCTH ~ TOJ  JEHCTBMEM  HecKolbkux cui.  McciepoBaHue
2210 3aBHCUMOCTH CHJI YIPYrOCTH, BO3HUKAIOIIMX B Je(OpMHUPYEMOil
OpYy)XUHE M PE3MHOBOM oOpaslle, OT BEJIWYMHBI HX JepopManuu.
UccnenoBanue ycnoBuid paBHOBECHUS TBEPIAOTO TeEJA, HWMEIOLIETO OCh
BpALICHUS
3AKOHbI COXPAHEHU S B MEXAHUKE
231 HNmnynbe MarepuaabHOH TOYKH, CHCTEMBl MAaTEpHUalIbHBIX TOYEK.
Vimnynbe cuiibl 1 U3MEHEHHE UMITyJIbCa Tela
2.3.2 3akoH coxpaHeHus ummyibca B MCO. PeakTBHOE IBUXKEHHE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIBI
235 Kunernueckast sHeprust MarepuanbHOil Touku. TeopeMao KMHETHYECKOH
SHEpPIruu
[TorennuanbHas  sHeprus.  IloTeHnumanbHas ~ HEpPrust  ympyro
23 2.3.6 nedopMUpoBaHHON mNpykuHbl. [loTeHuManpHas 3Heprus Tena BOIM3U
MOBEPXHOCTHU 3eMJIn
[ToreHnuanbHble M HENMOTEHUHUalbHble  CWibl. CBs3b  pabOTHI
2.3.7 HETIOTEHIUAIBHBIX CHJI ¢ MI3MEHEHHEM MEXaHWYECKON SHEPTHH CHUCTEMBI
TeJl. 3aKOH COXPAHEHUS] MEXaHUYEeCKON SHEPTruu
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
239 TeXHquCKILIe yCTpOMCTBa:  JIBUXKEHHE pPAaKeT, BOJOMET, KOIep,
NPYKUHHBIN THCTOJIET
[Tpaktndeckue paboThl. V3yueHue CBSA3M CKOPOCTEH TeJ MPU HEYIIPYroM
2.3.10 ynape. MccnenoBanue cBs3u paboOThl CHIIBI ¢ U3MEHEHHMEM MEXaHUYEeCKOH
DHEPTUU Tela
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJJMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOU TEOPUH
OcHOBHBIE MIOJIOKEHHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH.
3.11 bpoynosckoe  aBmxkenue. [duddysus. Xapaktep ABHKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BELIECTBA
312 MOE[CJ'II/I CTPOEHHUSI Ta30B, XHUIKOCTEH WU VTBépI[LIX Tel U OOBSICHEHUE
CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJIEIeH
3.1
3.1.3 Macca monexyi. KonndectBo BemectBa. [loctosiHaass ABoraapo
314 TennoBoe paBHoBecue. Temmeparypa u e€ wusmepenue. Illkana
temnepatyp Llenbcus
315 Monenb WJICANBHOTO  Tasa. OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-
KUHETHYECKOU TEOPUH HJICAIbHOTO Ta3a
3.1.6 AOcomoTHas TemnepaTypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu




TCIIJIOBOT'O ABUKCHUS YaCTHUII I'a3a. IIkama TEMIIEPATYP KenrBuHa

3.1.7 VYpasuenue Kianeiipona — Menneneena. 3akoH JlanbroHa
318 ["a3oBble 3akoHBI. M3omporecchl B HACaNbHOM Tra3e C IMOCTOSHHBIM
KOJINYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa
3.1.9 TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP
[Ipaktuyeckue paboTel. M3Mepenue Macchl BO3AyXa B KIACCHOM
3.1.10 KoMHare. VcciienoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSHHS
pa3pexKEeHHOro ra3a
OCHOBbI TEPMOJAMHAMUKHU
321 Tepmoannamuyeckas cucTeMa. Buytpennss SHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ N3MEHEHHUS
399 KomngectBo Temnotrsl u paborta. BHyTpeHHSISI SHEprus OJIHOATOMHOTO
UJealbHOTO raza
Bunel Ttemnonepenayu: TEIUIONPOBOAHOCTh, KOHBEKIUS, HU3ITy4YEHHE.
3.2.3 TermnmoémkocTs Tena. YaenpHas TEIIOEMKOCTh BemIecTBa. Pacuér
KOJIMUECTBA TEIUIOTHI P TeIUIonepeaayue
[lepBbiii 3axkoH TepMoAWHAMUKHU. [IpuMeHeHHE TIEpPBOrO 3aKOHA
39 3.24 TEPMOJMHAMHKH K u3ompoueccaM. ['padudeckas nHTepnperanus padboTsl
raza
TerioBeie  MamuHbl. [IpuHOMNBI  AEMCTBHS — TEIUIOBBIX — MAIIUH.
305 [IpeoOpa3oBanusi SHEpruM B TEIUIOBBIX MamuHax. KoadduumeHnt
nosiesnoro nercteus (nanee — KIIJ[) remoBoit mammusl. [Hukn Kapao u
ero KIIJI
326 Bropoii 3akoH TepMonnHamMuki. HeoOpaTUMOCTh MPOIECCOB B MPUPO/IE.
TemoBble ABUTATENN. DKOJIOTUYECKUE TPOOIEMBI TEIIOIHEPTETUKU
327 TexHUuyeckue ycTpoicTBa: ABUTaTelb BHYTPEHHEIO CropaHusi, ObITOBON
XOJIOAUIIBHUK, KOHIUITUOHED
3.2.8 [TpakTyeckue paboTel. M3mepenue yienbHOM TermnoéMKOCTH
ATPEI'ATHBIE COCTOSHM A BEILIECBA. ®A30BBIE ITEPEXO/IbI
[Tapoobpa3zoBanue u KoHjaeHcauus. McmapeHue u KumeHue. Y jaenbHas
3.3.1 TEIUIOTa TapooOpa3oBaHUs. 3aBHCHMOCTh TEMIEpPATYphl KHIIEHUS OT
JTaBJICHUS
3.3.2 AOCONIOTHAS | OTHOCHTENbHAS BIIAXXHOCTH BO3yxa. HachIeHHbIi ap
333 Teépnoe Teno. Kpucrammmueckne u amopdHbIe Tema. AHU30TPOMHS
33 cBOMCTB KpucTasioB. JKuakue kpuctauibl. CoBpeMeHHbIE MaTepUaIbl
' 334 [InaBneHne W KpUCTAIM3alMs. YJenbHass TeIUloTa IUJIaBJICHUS.
Cyb6numanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHu4eckne yCTpPOWCTBA: THUTPOMETP M IICHXPOMETP, KaJOpUMETD,
3.3.6 TEXHOJIOTUM TIOJyYEHHUS] COBPEMEHHBIX MaTepuajoB, B TOM 4HCIe
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
4.1 411 DneKTpusandst Tel. DJIeKTpUYeCKuil 3apsi. J[Ba BHaa DICKTPUYCCKUX

3apsI0B




4.2

4.1.2

HpOBOI[HI/IKI/I, JUDJICKTPHUKU U ITOJIYIIPOBOIHUKHU

4.1.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

4.1.4 B3aumopeiicTBue 3apsnoB. 3akon Kymona

415 Onektpuueckoe nosie. Hanpsx€HHocTh anekTpudeckoro nois. [punHimn
CyNepIOo3uLUH. JINHUK HANIPSYKEHHOCTH 3JIEKTPUYECKOTO OIS

416 PabGora cun oanekrpocratmyeckoro mons. Ilorenuwman. PasHocTb
MOTEHIINAJIOB

417 [TpOoBOAHWKU W AMAJCKTPUKH B TOCTOSHHOM DJJICKTPHUYECKOM TIOJIE.
Jusnexkrpudeckasi IpOHUIIAEMOCTb

418 DNEeKTPOEMKOCTb. Konpgencarop. DAeKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHEPTHUs 3apsHKEHHOTO KOHJIGHCATOpa
TexHuueckue YCTpOKCTBA: AIIEKTPOCKOII, DIIEKTPOMETP,

419 ANEKTPOCTaTHUUECKAS 3aIlNTA, 3a3eMJICHUE AIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10 [TpakTaeckue padboThl. I3MepeHue 3IeKTpOEMKOCTH KOHIEHCATOPa

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcanoBus CYLICCTBOBAHUA IHOCTOAHHOI'O QJICKTPHUYCCKOIO TOKa.

421 .
Hcrounuku Toka. Cuna Toka. IlocTossHHBIN TOK

4.2.2 Hanpsokenue. 3akon Oma i1 yyacTka Lenu

4.2.3 DJIEKTPUUECKOE COIIPOTUBIIEHHUE. Y I€JIbHOE COIPOTUBIIEHUE BELIECTBA

424 [TocnenoBarenbHOE, napaiebHOe, CMEIIaHHOE COCIIMHEHNE
IIPOBOJIHUKOB

4.2.5 PaboTa snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIHOCTh 3AEKTPUUYECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 3J1C) u BHyTpeHHEE CONpPOTUBIICHHUE

4.2.7 HUCTOYHUKA ToKa. 3akoH Oma ISl MONHOM (3aMKHYTOM) AIIEKTPUYECKON
uenu. Koporkoe 3ambikaHne

4128 DJNEeKTpOHHAsT TPOBOAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHMOCTD
COITPOTHUBIIEHUS] METAJJIOB OT Temreparypbl. CBepXIpOBOAUMOCTh

4.2.9 OnexTpudeckuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MyYKOB
[TonynpoBonuuku. CoOCTBeHHass W NpPHUMECHAas  NPOBOAMMOCTb

4.2.10 noynpoBogHukoB. CBoiicTBa p-n mepexoaa. [loaynmpoBOAHUKOBEIE
npubopsI

4211 DNEKTPUYECKUN TOK B AJIEKTPOIUTAX. DINEKTPOIUTHYECKAs JUCCOLMAITHS.
DIJIEKTPOIIN3

4212 ODJIeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBIN
paspsan. Pa3nuuHble THIBI caMOCTOSITEIbHOTO paspsia. Monuus. [1nazma
TexHUYECKHE YCTPOWCTBA: aMIIEpPMETP, BOIBTMETP, PEOCTaT, HCTOYHHKH

4213 TOKa, dJEKTpOHarpeBaTeNbHble MPUOOPBI,  AIEKTPOOCBETUTEIbHBIC
npuOOpPBI, TEPMOMETP COMPOTUBIIEHHUS, BAKYYMHBIH 10|, TEPMUCTOPHI U
(boTOpEe3UCTOPHI, MOTYIPOBOAHUKOBBIN U0, TAIbBAHUKA
[lpaktuyeckue  paboTel.  M3yyeHMe  CMEIIAaHHOTO  COEAMHEHUS

4214 PE3UCTOPOB.

N3mepenne DJIC ncTOUHMKA TOKA U €r0 BHYTPEHHEIO COIPOTUBIICHMUS.
Hab6nronenue anexrponunsa




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

1

CdopmupoBaHHOCTbh YMEHUH pacro3HaBaTh (pU3nuecKue siBieHus (IIPOLECcChl) U
OOBSICHATH X Ha OCHOBE U3YYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn (1)I/ISI/I‘-I€CKI/IMI/I IIOHATUAMHU W BCIMYHMHAMU,
XAPaKTCPU3YIOIIUMU (I)I/ISI/I‘{eCKI/Ie IMpOoueCChI

CdopMupoBaHHOCTh YMEHUN MPUMEHATH 3aKOHBI KJIACCUYECKOW MEXaHUKH,
MOJICKYJISIPHOW (PU3UKH W TEPMOIAMHAMHKH, DSJICKTPOJUHAMHKH, KBAHTOBOU
buszuky Uig aHanM3a M OOBACHEHHUs SBJICHUA MHUKPOMHpa, MakpoMupa u
Merammpa, pa3in4yarh YCIOBHS  (TpaHUIBI, O0JIACTH) TMPUMEHUMOCTHU
buznyecKux 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M OTPAaHMYEHHOCTh HMCIOJIb30BaHUS YaCTHBIX 3aKOHOB; aHAJIU3UPOBATh
du3nYecKue TMPOIECChl, HUCIOIb3ysd OCHOBHBIC TIOJIOKEHHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

ChopMupOBaHHOCTh YMEHHS pPa3M4aTh YCIOBUS NPUMEHMMOCTH MOJeneil
(bu3NYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

ChopMHUpOBAaHHOCTH, YMEHHUS peIIaTh Pacu€THHIE 3aJaud C SBHO 3aJIaHHOW M
HESBHO 3aJaHHON (U3NYECKOM MOMAENbI0: Ha OCHOBAHMM aHalH3a YCJIOBUS
BBIOMPATh (PM3UYECKUE MOJCIIN, OTBEUAIOIINE TPEOOBAHUSM 3a7a4H, IPUMEHSTh
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3UYECKUX TEOPUH MpHU
MCITOJIb30BAaHUN MaTEeMAaTUUECKUX METOJIOB PEIIEHHUs 3a/1a4, TPOBOJUTE PACUEThI
Ha OCHOBAaHMM HMEIOMIMXCS JAHHBIX, AaHAJIU3UPOBATh PE3yNIbTAThl U
KOPPEKTUPOBATh METOJIBI PEUIECHUS C YUETOM MOJIYYCHHBIX PE3YJIbTaTOB

Pemate kauecTBeHHBIE 3adauu, TpeOyrolMe NPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3ziesoB IIKOJBHOTO Kypca (HM3UKH, a TaKKe MHTErpalMy 3HAHUN W3 IPYTHX
IIPEMETOB €CTECTBEHHOHAYYHOI'O LIHMKJA: BBICTPAWBATh JOTUYECKYIO LETIOYKY
paccyXIeHU ¢ ONopoi Ha U3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUECKUE
SIBIICHUS

BrnaneHre OCHOBHBIMH METOJaMH HAyYHOTO ITO3HAHMS, HCIOJIb3yEMBIMH B
¢u3uKe: TPOBOJUTH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH,
BHIOMpAsi ONTUMAIBHBIA COCO0 M3MEPEHHUs] U HCIIOJB3YS M3BECTHBIE METOJIBI
OLIEHKU TOTPEIIHOCTEH M3MEpeHUi, MPOBOAUTH HMCCIIEOBAHUE 3aBHUCUMOCTEH
(GU3NUECKUX BEIMYHMH C HCIOIB30BAHUEM MPSIMBIX HM3MEPEHHH, OOBSICHSITH
MOJIy4YEeHHBIE PE3yIbTaThl, UCIIONb3YS (PU3NUYECKHUE TEOPUH, 3aKOHBI U MOHITHSA,
U JIeTaTh BBIBOJBI; COONIONATh MpaBHia 0€30MacHOro TpyJa MpU MPOBEACHHH
UCCIICIOBaHMI B~ paMKax  y4eOHOro  JSKCHEpUMEHTa U yueOHo-
UCCIIEIOBATEIbCKOM  JEATENFPHOCTH  C  HWCIONB30BaHHMEM  IH(POBBIX
U3MEPUTENBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBAHUS

ChopMupoBaHHOCT YMEHMH aHAJIM3UPOBAaTh M OLEHUBATh IOCIEICTBUS
OBITOBOM M TPOM3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBS3aHHOW C
(¢u3nyeckuMu IpoleccaMd, C TO3MLIMH  IKOJOTMYECKOM 0e30IacHOCTH;




MPEJCTABICHUN O PalMOHAIIBHOM IPUPOAOINOIb30BAHUHU, a TAKXKE pPa3yMHOM
WCIIOJIb30BAaHUM JIOCTUKEHUN HAYKU U TEXHOJOTUH I JaIbHEUILIErO pa3BUTHUS
YeJI0BEUYECKOr0 00IIeCTBa

10

OBnageHue pazIuYHBIMH Croco0aMu paboThl ¢ WHOpManuer (HU3MIECKOTo
COJIEpKaHUsl C UCTIOIB30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTHH;
pa3BUTHE YMEHUH KPUTUYECKOTO aHajlM3a M OICHKUH JOCTOBEPHOCTHU
1oJy4aeMoi nHpopMaIuu

CdopmMupoBaHHOCTH YMCHHM MIPUMCHSITh OCHOBOTIOJIAT AIOIIHE
ACTPOHOMHYECKHE TOHSTHS, TEOPUU W 3aKOHBI U1 aHAIW3a M OOBICHEHHSI
(GU3HYECKUX TPOIECCOB, MPOUCXOAAIIUX Ha 3BE3/1axX, B 3BE3NHBIX CHCTEMaX, B
MEXTaJIAKTHYECKOW Cpelie; JBIKCHHS HEOCCHBIX TeJ, JBOJIONUH 3BE3N U
Bcenennon




NNEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMBbIX HA EI'D I10 ®PU3UKE

Kon

pasnesa/TeMbl

Kon hiaemenra

IIpoBepsieMblii 31eMeHT COAePKAHMS

1

MEXAHUKA

11

KMHEMATHUKA

111

MexaHanu4deckoe JABUXKCHUC. OTHOCHTEILHOCTh MEXaHUYECKOIO JBWKCHUA. Cucrema orcuéra

112

MaTepI/Iaana;I TOYKaA.
ol | TpacETopHE

Eé€ pamryc-BekTop:

7lz)=(xlz) pz)=(r)),

TpaeKTopIIA,

HepeMelIeHIe:
AF =7 (t,))—1(t) =1, -1, =
= (Ax, Ay, Az),

IIyTE.
CroxeHIle [lepeMeleHHit:

Ay =4, +4

1.1.3

CkopocTh MaTEPUAIBHON TOUKH:




b=—0 : :
At |0
Ax , . .
v o=— =1X,. aHAJTOTHYHO v, =YV, U.=Z/.
At :

CroeHIe CKopocTeil: o, =0, + 0, .
Brruncnenue NEepeMCUICHHUA U ITYTU MaTepHaanoﬁ TOYKH IIPpU HpﬂMOHHHeﬁHOM JABHKCHHHN BIOJIb

OCH X 110 rpaduKy 3aBUCUMOCTH Vx(t)

- . _AD .
YCKDI}EHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L =u
r t—0

114 A o _
a, =I =(v,),". agamormd=Ho a, = (v, ]rg a.=(v.).
At=0
PaBHOMepHOC HpHMOHHHeﬁHOC JABHUKXCHUCEC:
115 X(t) = X0 + Voxt

vx(t) — vox = const

1.1.6

PaBHOYCKOpEHHOE NMPSMOIMHENHOE IBUKEHUE:




a.t
x(t)=x,+u,t+ —-

v (t)=vu, +at

a, = const

L'}'f:f - L’I.lz.'r = 2{.’__{ [""’-1 _""’-1]

U L U-\
HPII IBIDKEHINI B OTHOM HAIIPABICHHI IIVIE & = %-!‘

&

CBoboaHOE najieHne. Y CKOpeHHE CBOOOTHOTO TTaJICHHUS.

Vi

Yo a

0 Xo (

JIBukeHue Tena, OpoIIEHHOTrO0 MO/ YTIIOM 0 K TOPU30HTY:

-
i

gr

[.ﬁ.‘{f} =x; +U,f=x;, +tU,cosa-f
# ,
1,1'{?} =¥y Uyt +gJT =V, tU,sina- I—T

1.1.7

v (f)=uv, =uv,cosu

v(t)=v,, +g,t=v,sino— gt

g.=0
g =—g=const

118 Kpuponuneiinoe npmkenue. [|BrkeHrne MaTepHaIbHOW TOUYKH 110 OKPY>KHOCTH.




YroBas v JIMHEWHAsE CKOPOCTh TOYKHU:
v = wR

ITpu paBHOMEPHOM JBUKEHUH TOUKH 10 OKPYKHOCTH

2m
w=—— =21V
T
LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:
2
aue =—— = W?R
R

ITonnoe YCKOPECHUC MaTepHaHLHOﬁ TOYKH

1.1.9 TBépnoe Teno. IlocrynarensHoe U BpalaTeabHOE IBUKEHUE TBEPIOTO Tela
1.2 JMHAMUKA
121 Nuepuuanpublie cucteMsl orcyéra. [lepBoiii 3akoH HeroTona. Ilpunnun otHOcHTenbHOCTH [ anuies
Macca Tena. IInoTHOCTS BelecTBa:
m
122 —
p =
4
Cuna. [IpyHIMI Cynepno3UIK CUIL:
1.2.3 —
FpaBHoneﬁCTB - Fl + F2+- "
Bropoii 3akon Herotona: aiig MmarepuansHoil Touku B MCO
F1=ma1
124

N > -

Ap = FAtnipu F = const




1.25

—e o
Fi" F21

>

(v} -
Tpetwnii 3akon HeloTOHA 111 MaTepuaibHBIX Touek: F12 = — F21




3aKkoH BCEMHUPHOI'O TATOTCHUA: CUJIBI IPUTSXKCHUA MEXK Y TOYCUHBIMU MaCCaMU paBHbBI

mimz
F=G——
R2
126 Cuna tsoxectu. LlenTp TsDKecTH Tena. 3aBUCHMOCTb CHJIBI TSDKECTH OT BBICOTHI h Han
MOBEPXHOCTHIO MJIaHETHI paaunycoMm RO:
GMm
mg=—
(Ro + h)?
Cuia ynpyroctu. 3akoH ['yka:
1.2.7 Fx = —kx
Cuna tpenust. Cyxoe TpeHue.
Cuita TpeHUsl CKOJIbKEHUS:
Fip = uN
1.2.8 Cuita TpeHust IOKOS:
Frp < uN
Koaddumuent tpenus
JlaBneHue:
E.
1.29 p =
S
13 CTATHUKA
.
F
131

MOMEHT CHJIBI OTHOCUTEIIFHO OCH BpallICHUA:

IM| = FI, rme | — rutedo cuibl, F - OTHOCHTENBHO OCH, IPOXOsIe yepe3 Touky O




MEPIEeHIUKYISAPHO PUCYHKY




enTp macc tena. LieHTp macc cuctemMbl MaTEPUAIbHBIX TOYEK:

- -

N miri + marz+...
rI_[.M. =
m +m +...

13.2 1 2

B oaHOpOIHOM 1T0JIE TSXKECTH

(g = const)
LIEHTP MACC TeJIa COBNAJAET C €ro LIEHTPOM TSHKECTH
Ycnosus paBHoBecus TBEpAoro tena B MCO:
[M,+M, +...=0

1.3.3 \[F]+Fl+...=ﬂ
1.34 3akoHn [lackast

JlaBnenue B xuakoctH, nokosiieics B MCO:
1.35 p = po + pgh

3akoH Apxumena:

F Apx = —Payirecn, 1 €CTIU TEJIO U )KUAKOCTB NTOKosiTcst B ICO, TO

1.3.6 FApx = ngBBITeCH

YcnoBue miiaBaHus Tea

14 3AKOHbI COXPAHEHH S B MEXAHUKE

HMirynbsc MaTepruaabHON TOYKU:

141

p=mv




1.4.2

HMHYJ'IBC CHUCTCMBI TCII:

p=p1tp2+--




B UICO

3aKOH U3MEHCHUS U COXPAaHCHUS UMITYJIbCA:

- -
>

Ap = A(pl + p2+.. ) = FignemwlAt + F2pnenmlAt+. ..;

1.4.3 B CO , ecaun A A
Ap = A(p1 + p2+...) = 0, ectt Figuewn + F2snenm+...= 0
PeaKkTUBHOE JBHIKCHHE
F
1.4.4 Ar X
PaGoTa cUIIbI Ha MaJIOM MEPEMEIEHHN:
A4 =|¢f'| |A7|-cos au=F, - Ax
(;
D
145 MoOnIHOCTh CUJIBL:
o eciu 3a BpeMs At paGoTa CHJIbI M3MEHSETCS Ha , TO MOIIHOCT CHJIBI
AA
P=— =F-v-cosua
'&r Ar—
KuHeTnueckas SHEpIrus MaTepUAIbHOM TOUKH:
Exm = 2 = ;
14.6

3aK0H U3MEHEHHS KHHETUYECKON SHEPTUU CUCTEMBI MaTepuaibHbIX Touek: B MCO AEkun = Al +

A2+ ..




[ToreHmanpHas SHEPrus:
JJId IOTCHUOUAJIBHBIX CUJT
A12 =F 1lmoTteHn E 2notenn . — AE MOTEHII

HOTCHHI/IaJ'IBHaﬂ SHEPIusa MaTCpHaJII)HOfI TOYKH B OTHOPOJHOM I10JI€ TSAXKCECTH:

1.4.7 EHOTeHu = mgh
[ToreHuuanbHas SHEPTUs ynpyro aeopMupoBaHHOTO Tena:
kx?
EHOTeHu = 7
3aKOH U3MEHEHMS U COXPAHEHUSI MEXaHUYECKON PHEPTUU:
Enex = Exum + Emrex—m~
14.8 B IICO AEex = Agcex HEMOTEHLL CHEs
B IICO AE,x =0, eCIH Agcex zenoresn. cwx = 0
15 MEXAHUYECKUE KOJIEFAHUA U BOJIHBI
[apmonnueckue  koneOaHUS ~ MaTepUalbHOW  TOYKM. AMIUIMTYyHa W (a3a  KoJeOaHHiA.
Kunematuueckoe onucanue:
x(f) = Asin( @t +o, ).
v () =x/.
a(f)=(v ), =—'xf)=a +ax=0,
TJI€ X - CMEIIIEHHUE U3 PaBHOBECHS.
151 JlmHaMIYecKoe OIHUCaHHUE:

max = —kx, rne k = mw?

9TO0 3HAYMT, UYTO
Fx= —kx.




OHepreTuyecKoe ONnucaHue (3aKOH COXPaHEHUsI MEXaHUUECKOM SHEPrUH):

riﬁ+£_11m§m_ﬁc& _

2 2 2 2

CBsi3b aMIUTUTYIbI KOJIEOAHUIH CMEIICHUS MAaTEepUANbHOM TOYKM C aMIUTUTYyAaMHu KojieOaHuil eé
CKOPOCTHU M YCKOPEHHUS:

Upe =04, @ =04

[Tepuon u yactora KoJaeOaHUI:
2n 1

)] v
[Tepuon Manbix CBOOOJHBIX KOJICOAHMIT MATEMAaTHUYECKOTO MAasTHUKA:

T=21JI
E

152
[Tepuox cBoOOAHBIX KOJEOAHNN NPYKUHHOTO MassTHUKA!
m
T'=2nm,|—
Ik
153 Breinyxaennsie konebanus. Pezonanc. PezonancHas kpusast
[Tonepeunsle 1 TpPOAOIbHBIE BOJHBL. CKOPOCTh PACIPOCTPAHEHHUS U ITTMHA BOJIHBI:
v
15.4 A =T =—
v
Wutepdepentiys u nudpakiuys BOJIH
155 3Byk. CKOpOCTB 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA




Mopenu cTpoeHHUs Ta30B, KUIKOCTEN U TBEPABIX Tell. [TycTh TepMoguHaMuyeckas cucrema (Teso)
cocTouT U3 N OIMHAKOBBIX MOJIEKYJ. Torma KoJIM4ecTBO BELECTBA

N m
V= = __
2.1.1 Na pu
rne N4 —uuciao ABoragapo, M — Macca CUCTeMBI (Tena), { — MOJIIpHasi Macca BEllecTBa
212 TennoBoe ABMKEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3aumopeiicTBue yacTuil BeliecTna
214 Huddysus. bBpoyHoBckoe nBUkKeHHE
2.15 Monens uaeansHoro raza B MKT
CBs3p MEXIy AaBICHUEM M CpelHEHd KUHETHUYECKOH SHEeprued MOCTYIMaTeIbHOr0 TEIIOBOTO
JBUKEHHS MOJIEKYJ MlealbHOro ra3a (ocHoBHoe ypaBHeHue MKT):
p L mon? znifm"“ﬂ‘ 20z
= - o, = — - = — - mocT
3 301 2 3
2.1.6 r71e Mo — Macca OJTHOM MOJIEKYJIBI,
N
n=—
%4
N - KOHIIEHTpaLUsl MOJIEKYJIT
2.1.7 AbcomoTtHas temnepatypa: T =t +273K
CBs3p Temmeparypbl rasa Cco CpeIHEW KHHETHYECKOM SHEpPrueil IMOCTyNaTelbHOrO TEMJI0BOTO
JIBYDKEHUS €T0 MOJIEKYJT:
218 — (m@') 3
Epor =| —— | == kT
L 2 2
2.19 VYpasaenue p = nkT
2.1.10 Mopenb uaeanbHOTO ra3a B TepMOIUHAMUKE:




( Vpaprerse Merreeesa — Kareipora

| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH

VpaBHeHHne MeHeneeBa — KianeiipoHa (IpHMeEHHMBIE (OPMEI
3AIIICI):

oV =""RT =vRT =NkT, p=PXL
v v

BripaxeHIile 1715 BHyTpeHHeil 3Hepriil OJHOaTOMHOTO IL/IeaTbHOI0
ra3a ([IpIIMeHIMEIe (JOPMEI 3aIIICH):

U=2vRT =2 NkT =2 RT =ve T =2 pv
2 2 2 2

3aKkoH HaJ'II)TOHa JJI1 JaBJICHHUA CMECHU Pa3pCKCHHBIX I'a30B:

2111
p =p1+p2+..
N3omporieccel B pa3pekeHHOM Tra3e C TOCTOSHHBIM 4uciaoM MoJiekydl N (¢ TOCTOSHHBIM
KOJIMYECTBOM BEI[ECTBA V):
usotepma (T = const): pV = const ,
uzoxopa (V = const):
2 = const,
2112 r
u3obapa (p = const):
YV = const.

~




I'paduaeckoe npeacrapiaeHue u3omporeccoB Ha PV-, PT- u VT- nnarpammax.




OO0beMHEHHBINA ra30BEIi 3aKO0H:

— = const

ﬂ

JJIA TIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[CHHBIG N HCHACBIIICHHBIC IIaphbI. KadecTBeHHass 3aBUCHMOCTh ILIOTHOCTH U JaBJICHUA

2.1.13 HACBIIIEHHOI'0 IIapa OT TeMIEepPaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa
Brnaxxnocts BO3ayxa.
OTtHOCHUTEbHAS BIAXKHOCTB!
2114 pnapa(T) pnapa(T)
pHacmLunapa(T) pHacmmnapa(T)
2.1.15 V3MeHeHue arperaTHbIX COCTOSTHUM BEIIeCTBa: UCIIApEHUE U KOHICHCALUs, KUTIEHUE KUKOCTH
2.1.16 V3MeHeHHe arperaTHbIX COCTOSIHUM BEIIECTBA: MJIaBJICHUE U KPUCTAILTU3ALUS
2.1.17 [TpeoOpa3oBanue s3HEprUM B (ha30BbIX epexoaax
2.2 TEPMO/IMHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
222 BHyTpeHHss pHEprus
293 Teronepenaua Kak Crnocod W3MEHEHUs BHYTPEHHEH »SHepruM 0e3 COBepIICHUS pPaboThI.
KoHBeKI#sI, TeTIonpoBOIHOCTD, H3ITyYSHHE
KonngecTBo TeMIOTHI.
224 VY nenpHas TEIIOEMKOCTD BEILIECTBA C:
Q = cmAT
VY nenbHas TemioTa napooopazopanms L: Q = Lm.
225 VenpHas TemuoTa miasiaeHus A: Q = Am.
VY aenbHas TemoTa cropanus Torauaa g: Q = gm
DOnemeHTapHas paboTa B TEPMOINHAMUKE:
2.2.6 A =pAv
Breruucnenne pabotsl o rpaduky npoiecca Ha PV-nuarpamme
2.2.7 ITepBblii 3aKOH TEPMOJUHAMUKH:




Q12=AU12+ A12= (U2 —U1) + A1z

Annabara:
Q12=0= A12=(U1—U2) =AUz

2.2.8 Bropoii 3akoH TepMmonuHamMuku. HeoOpaTumMble poriecchl

[Tpuniune! geictus Ternobix Mamnd. KIT:
229 = P _ Gy 1Qa| _ | 10

MakcumanbHoe 3Hauenue KITJI. [ukn Kapho:
2.2.10 Ty — T, T

MAX N = Mgy = = e
T Tiure

YpaBHeHHE TEIIOBOTO OanaHca:

2.2.11 Q1+ Q2+ Q3+...=0
3 SJIEKTPOJIMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE
311 DneKkTpu3anus Tel U e€ MpOosiBIECHUsA. DIEKTpUYecKuid 3apsan. JBa Buaa 3apsana. DneMeHTapHBIM
" ANEKTPUIECCKUH 3apsi/l. 3aKOH COXPAHEHHS JJICKTPUUECKOTO 3apsiaa

B3aumopeiictBue 3apsaoB. Touyeunslie 3apsasl. 3akoH Kynona:

B OJTHOPOJTHOM BEIIECTBE C TUDJIEKTPUUECKON TPOHUIIAEMOCTRIO €
3.1.2 | | |

i 1 Y3
Foplallel_ 1 lalle
&I 4mes, 1

3.1.3 OnekTpuueckoe noiie. Ero feiicTBue Ha 3IEKTPUUYECKUE 3apsi/Ibl
3.14 Harpsx€HHOCTB 2JIEKTPUYECKOTO TOJIA:




E =
qnp06HLII71
[Tone Toueunoro 3apsana:
q
Er = k
72
OOHOPOJHOC IIOJIC:
E = const.

KapTunsl 1uHUN HANPsHKEHHOCTHU 3TUX MOJIEH

HOTCHI_II/IaHBHOCTb QJICKTPOCTATHUYCCKOI'O ITOJIA.
Pa3znocth MOTCHIUAJIOB U HAIIPSAKCHUC!

Az = q(¢1 — ¢2) = —qA¢p = qU.

IloTenunanbHas OHEPIU: 3apsa/ia B SJICKTPOCTATUYICCKOM II0JIC:

W = qd,
A=—-AW
315 [ToTeHIMAm 3JEKTPOCTATHYECKOTO TTOJIS:
w
q
CBs3b HaANPSHKEHHOCTH TIOJS M PA3HOCTH TOTEHITUAIOB JIJISI OJHOPOJHOTO 3JIEKTPOCTATHUECKOTO
noist: U=Ed
[TpuHIUI CyNIeprO3ULINK AIEKTPUIECKUX TTOJIEH:
3.1.6

E=E1+Ext+...,¢p = 1+ ¢p2+...




[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBecUS 3apsii0B: BHYTPU POBOAHUKA

3.1.7 E+=0
BHYTPU U Ha IIOBEPXHOCTH IIPOBOJHUKA (p = CONSt
3.1.8 JIA3IIEKTPUKH B 3JIEKTPOCTATHUECKOM TTOJIE. [UdIeKTpruyecKkasi HpOHUI[AEMOCTD BEIIECTBA €
Konaencarop. D1eKTpo€MKOCTh KOHJEHCATOPA:
q
C =—
U
3.19 DJIIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOpa:
ggo0S
C = = &Co
d
[TapannensHOE COETMHEHUE KOHIEHCATOPOB:
q = ql + q2+-..,U1 = UZ :...,Cnapaﬂn - C]_ + C2+...
[TocnenoBarenbHOE COETUHEHUE KOHJIEHCATOPOB:
3.1.10
1 1 1
U=Ui1+Uz..,q1 =q2 =T =C_+C +...
ocCI 1 2
DHeprus 3apsHKEHHOTO KOHICHCaTOopa:
qU CUZ g2
3.1.11 W.o— ——— = —
‘T 272 T2
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
Cua Toka:
_Aq
3.2.1 ATy 0

ITocTostaHEIN TOK: I = const
Jnst mocTostHHOTO TOKA ( = It




3.2.2 YcaoBus CyIIeCTBOBAHUS DJICKTPUIECKOTO TOKA.




Hanpsoxkenne U u OJIC E

3axon OMa /17151 yyacTKa Lelu:

U
3.2.3 ] =_
R
DJIEeKTpUYECKOe CONPOTUBICHUE. 3aBHCUMOCTh COITPOTHBIICHHS OJHOPOJIHOTO IPOBOTHUKA OT €T0
JUTMHBI U CEYCHHUs. Y ISIbHOE COMPOTHBIICHHE BEIIECTBA.
3.24 l
R = p—
S
Ucrounuku Toka. 31C ncrounuka Toka:
ACTOpOHHI/IXCI/IJ'I
o
3.2.5 q
BHyTpeHHEe CONPOTHUBICHHE HCTOUHUKA TOKA
3axon OMa i1 TOJTHOM (3aMKHYTOH) anekTpuyeckoil uenu: E = IR + Ir, otkyna
E
I =—
Rr
3.2.6

E.r




HapaJ'IJ'IeJ'IBHoe COCIMHCHUEC ITPOBOIHUKOB:
I=lhh+hb+..,U=U=..,

1 1 1
=—+—+..
Rnapann Rl RZ

3.2.7
HOCHGILOBaTeHLHOG COCIMHCHUC HpOBOI[HI/IKOB:
U=Ui+Ux+..,. li=l=.,

Rnocn = R1 + R2+..




3.2.8

Pabota snexrpuyeckoro Toka: A = [Ut.
3akon Jlxxoynsa — Jlenna:
Q = I’Rt

Ha pesucrope
UZ
R:Q=A=DIRt =1Ut =—t
R

3.29

MonIHOCTh SJICKTPHUYCCKOI'O TOKA:

=— =IU
Az Ar—sll
TeruoBast MOLIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:

P=PrR=2 U
R

MoONIHOCTh HICTOYHHKA TOKA:

Mcrum
PE:—' :EI

At Ars0

3.2.10

CBOOO/IHBIE HOCUTENH 3JEKTPUUECKHUX 3apsoB B MPOBOAHMKAX. MeXaHM3MbI NPOBOJUMOCTHU
TBEPABIX METAJUIOB, PAcCTBOPOB M PACIUIABOB  3JEKTPOJIMTOB, Tra3oB. IlosynmpoBoaHUKH.
ITonynpOBOXHUKOBBIN U0/

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexanndeckoe B3aMMOJEHCTBHE MAarHUTOB. MaruutHoe mosie. BeKTOp MarHUTHOW HMHIYKLIHH.
[TpuHIUIT Cynepro3uIiui MarHUTHBIX MOJIEH:

- - -

B =B1+ B2+...

JInaun HWHAYKIOUHW MAaroHuTHOT'O ITOJIA. KapTI/IHa JIMHUH HWHAYKIIUU MAarauTHOI'O MMOJIA ITOJIOCOBOI'O U
HOI[KOBOOGpaBHOI‘O IIOCTOAHHBIX MarHuToOB




3.3.2 OnbiT Dpcrena. MarHuTHOE 1MOJIE€ TPOBOHUKA C TOKOM. KapThHa JTUHWN MHAYKIIMH MarHUTHOTO




MOJIAA JJIMHHOTO IPAMOr0 NPOBOJHHWKA U 3aMKHYTOT'O KOJIBIICBOI'O ITPOBOAHUKA, KAaTYIIKHU C TOKOM

Cuna Amrnepa, e€ HarpaBJIeHUE U BEJIMYMHA!

>

3.3.3 .
Fa = IBlsina, rae o — yroja M1y HalmpaBjIeHUEM IIPOBOJHUKA U BEKTOPOM B.
Cuna JlopeHua, e€ HanpaBJIeHUE U BEIUYMHA:
Fnop =1 q | vBsina
3.34 » ?
IZie 0. — YroJl MEXy BEKTOpaMu vV U B.
JIBuKeHue 3apsKEHHON YaCTHUIIbl B OJJHOPOIHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHA A UHAYKIMA
IToTOK BEKTOpa MATHUTHON MHAYKIIMH:
® = BnS = BScosa
34.1
AW
3.4.2 SBnenue anekrpomariuTHOW MHAYKUMU. DC UHIYKIUN
3aKoH aneKTpoMarHuTHOU nHAyKuuu dapanes:
AD
3.4.3 E=——«| =-0

N_u—:l}




3.4.4

>

O/1C MHAYKIKUK B IPSIMOM MPOBOJAHUKE JIHHOM |, IBHXKYIIIEMCSI CO CKOPOCTBIO U




(w10

B OJJTHOPOJHOM MAarHMTHOM II0JIC B:

>

| Ei |[= Blvcosa , tne o — yroia Mexxay BeKTopoM B u HOpMaliblo 71 K MIIOCKOCTH, B KOTOPOH JiexKar

BekTophl luv;ecmm [ L B,u v

TO
| Ei |= Blv
345 [IpaBuno Jlenna
NHIyKTUBHOCTD:
LZE),I/IJII/I(D:LL
I
3.4.6 Camounnykuust. 9JIC caMOMHIYKIIHH:

AT
E, =—L—L =L,
Aty o

3Hepr W MArHUTHOT'O ITOJIA KaTYIIKH C TOKOM:

LI
34.7 wi="

DJIEKTPOMATHUTHBIE KOJIEBAHUS M BOJIHbI
35.1

KoneOarenbuplii  koHTYp. CBOOOIHBIE  BIEKTPOMArHUTHbIE  KOJNEOAaHUS B HACAILHOM
K0J1e0aTeIbHOM KOHTYpE:




[@(1) =Guessin( o+ @)

\[I[ t|=q,=wqg__cos|af+q,)=I__ cos|wt+q,)
®opmyita TomcoHa:
T = 27T\/LC, OTKyZ1a
2m 1
W=V =—
T VJLC

CBs3p aMIUTUTYIBI 3apsjia KOHJCHCATOpa C AaMIUIMTYAOH CHJIBI TOKa TPH CBOOOIHBIX
AJIEKTPOMArHUTHBIX KOJICOAHUSAX B UACATHHOM KOJIe0aTSILHOM KOHTYpE:

_ T max
gm.'m -
3.5.2 3aKOH COXpaHEHUs SHEPTUH B UJCATIbHOM K0JIeOaTeIbHOM KOHTYpe
3.5.3 BoiHyXk1eHHbIE 2J1eKTpOMarHuTHbIE Kojiebanus. Pezonanc
[Tepemennslii Tok. [Ipon3BoacTBo, nepegada U NOTpeOIEHUE FNEKTPUUECKON SHEPIHU
-2 2 2 2
5.4 cU LI CU LI
35 + = e = MEE — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3anMHast opueHTalysi BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE
B BaKyyMe:
3.55 A
E1lBlc
3.5.6 [Ikana 3neKTpoMarHUTHHIX BOJH. [IprMeHeHHe 31IeKTpPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY
3.6 OIITUKA
3.6.1 [IpssMonnHENHOE pacpOCTpaHEHUE CBETA B OHOPOAHOM cpene. Toueunslid ncTouHMK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
3.6.2 a = ﬁ




ol B

b TGS
3.6.3 [TocTpoeHue n300pakeHHid B TIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHHS CBETA.
IIpenomnenue ceera:
nisina = n2sinf.
AOCOJIOTHBIN TIOKA3aTeNb MPEIIOMIICHUS:
c
n =
a0c v
OTHOCHUTEIBHBIH MTOKa3aTe b MPEIOMJICHUS:
nz vi
Nors =—— =—
n v
1 2
3.64

Xox J1ydel B IpusMe.
\"1 = \'2 - .”1}.1 = .”2}.2

CoOOTHOIIIEHHE YacTOT U COOTHOUIEHUE JJIMH BOJH MPU NEPEX0Je MOHOXPOMATUYECKOrO CBETa
yepes rpaHully pasjiena JByX ONTUYECKUX CPe:




3.6.5

ny<n, n,

n

Op

[TonHoOE BHYTpEHHEE OTPAKCHUE.
IIpenenbHbli yros MOJIHOrO BHYTPEHHETO OTPasKECHUS:




1 n2

Sinapy =——— =—
n n

OTH 1

Cobwupatomue 1 paccenBaronue TUH3bI. ToHKas MnH3a. POKYCHOE PacCTOSHUE M ONTUYECKAs CHjia
TOHKOMU JIMH3BI:

3.6.6 1
D=_
F
®opmyJsia TOHKOU JINH3BI:
1 1 1
- —=-
d f F
YBenuueHue, 1aBaeMoe JIAH30M:
h |1f1
[ = = ___
H d
3.6.7 d T
|
H . F

F\ h

ey




3.6.8

B ciyuae pacceuBaroiiei JIMH3BI:

1
D<0=F=—>0,
D
h 1f1
T =__ <1

=




Xon Jyda, HpOLICAUIErO JMH3Y IMOJ IIPOU3BOJIBHBIM YIVIOM K €€ TIJIAaBHOM ONTUYECKOM OCH.
[TocTpoenne n300paskeHU TOUKU U OTpe3Ka MPsIMON B COOMpAIOIIMX U PACCEUBAIOIIMX JIMH3aX U
UX CHUCTEMax

3.6.9

doTtoanmapar Kak onTu4YecKuii mpubdop. ['1a3 kak ontuveckas cucrema

3.6.

Wntepdepenuus cBera. KorepeHTHble UCTOYHUKU. YCIOBUS HaOMIOAEHUS MaKCUMYMOB U
MUHHMYMOB B HHT€P(PEPEHIIMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HICTOUHUKOB!

LE
MAKCIIMYMBI — A=2m <. m= 0,12 +

Y

Lkd

v
MITHIIMYMET — .-J.={2m+l_]:, m=0,+1,+2 +3 .

e

3.6.11

Hudpakuus ceera. Judppakunonnas pemérka. Y caoBrue HAOIIOISHHS TJIABHBIX MAKCUMYMOB TIPH
HOPMaJIEHOM T1aJICHUY MOHOXPOMAaTHUYECKOTO CBETA C JUIMHON BOJIHBI A Ha PEMIETKY C nepuoom d:

dsingm =mA,m=20,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKYJISIPHO-BOJIHOBOU 1Y AJIM3M

411

['nnore3za M. Ilnanka o kBanTax. ®opmyna [Inanka: E = hv

412

®otoHbl. DHeprus GpoToHa:
hc
E=hv=—=pc
A
HNmnynbsce GoTtoHa:
E hv h
p —_— e —_— =

c c A

413

®otorddext. OnbiTel A.I'. Cronerosa. 3akoHsl poTordderra

414

YpaBHenue DiinmreitHa 1 Gpotorddekra:




E ¢orona = ABmxoaa +E KUHMAax’

rac
hc
E(bOTOHa = hv = 1’
hc
ABLIxoz[a = thp :T
Kp
2
MV~ max
E umax = 2 = el

JlaBlieHHE cBETA.

415 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO IMOBEPXHOCTh M HA MOJHOCTHIO MOTJIOLIAOLIYIO
MMOBEPXHOCTH
4.2 OU3NKA ATOMA
42.1 [TnaneTapHas Moaenb aroma
[Toctynatel Bopa. M3nydenne u moriomieHre (pOTOHOB MPH MEPEX0Jie aToMa C OJHOTO YPOBHSI
SHEPTUH HA JPYTrOM:
422 he
hvmn = ) = |'ER _EJH
Y
JInHelyaThie CIEKTPBI.
CnexTp ypoBHEH 3HEprUU aTOMa BOJOPOJA:
4.2.3
—1363B
E =———, n=123 _
ne
4.3 OU3NKA ATOMHOI'O SIPA
43.1 Hyxnonnas monens siapa ['eiizen6epra — Banenko. 3aps siapa. MaccoBoe uucio siapa. M3otomnsr
PannoakTMBHOCTE.
432 A

Annda-pacnaz;




Ay Ady 4
ZX—> 7Y+ ,He

bera-pacnan.

DNEeKTPOHHBIN B-pacma;

A A 0 ~
X7 Y + je+v,

[TosutponHslit B-pacnan:
A A 0=, .,
sX—r75Y + J€ TV,

[Mamma-uznydyenue

3aKOH paluOaKTUBHOTO pacaia:

=t
N(t) = Nox*2T
4.3.3
ITycte M — macca painoakTUBHOTO BemecTsa. Torna
=t
m(t) =mo*2T
434 Snepusle peakuuu. JleleHUE U CUHTE3 1ep







