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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHUM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takxke ¢ yu€Tom (enepanbHOi pabouelt nmporpaMMbl Bocniutanus u Konnenuu
npenojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
coJiepKaHue, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3yUCHHUS
TEM U pa3lelioB y4yeOHOTO TMpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobenHocTeit obyvatontuxcs. [Iporpamma no ¢usmnke Aaét mpencTaBlIeHUE O
HEeJsIX, COACp’KaHWuU, OOIIel cTpaTeruu OOy4eHMs, BOCHHTAHHUS U PA3BUTHUS
oOydJarouxcsi cpeacrBamMu yueOHoro mpenvera «Dusmka» Ha yriayOneéHHOM
YpOBHE.

N3yuenue kypca ¢usznku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aauu Mpo(eCcCUOHANTBHON OpPUEHTAllUU, HAMpPABJICHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBIIGHUST CBOMX WHTEJUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM  O0y4arolMMCs, KOTOpbIE HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsi B OpraHu3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B nporpamme no ¢Qusuke omnpeaensroTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMETHbIE, MpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM Pe3yJibTaTaM OOyYarolInXcs,
OCBOMBIIIMX MPOrpaMmy 1Mo (PU3MUKE HA YPOBHE CPEAHETO O0IIero oopa3oBaHus
Ha yrTyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MTOAXO0I.

[Iporpamma no gu3uke BKIIOYACT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (U3MKK Ha YIIIYyOJEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uke UMEET MPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX PabOUMX MPOTPAMM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH
U TIPEIOCTABISIET BO3MOXKHOCTH JUISI pealn3allid Pa3IuYHBIX METOIUYCCKUX
MOJXO/J0B K TPENoJaBaHui0 (PU3MKH Ha YTIIyOJIEHHOM YPOBHE NMPU YCIOBUHU
coXpaHeHUs 00s13aTeIHHOM YaCTH CoIepKaHus Kypca.

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTyMHas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJEe, BHOCUT CYIICCTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[llkonpHBIT Kypc (uzukm —
CHUCTEMOOOPA3yIONUi 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3WYECKUe 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueil, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWM OIMPEESITHIIO
XapakTep ©W OypHOE pa3BUTHE PaA3HOOOpA3HBIX TEXHOJOTUH B cdepe
OHEPTEeTUKH, TPAHCTIOPTA, OCBOEHUSI KOCMOCA, MOTYyYEHUS HOBBIX MAaTEPUAJIOB C
3aJJaHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJaa B



(dbopMHpOBaHHE ECTECTBEHHO-HAYYHOH KapTHHBI MHUpa O00ydYarolerocs, B
dbopMHpoBaHWEe YMEHUW MPUMEHSITh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4E€OHBIX UCCIIEOBaHUM.

B ocHoBy kypca (u3umku Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUS
MOJIOKEH PsIi HUJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK IMPUHIHUIBI €ro
OCTPOCHHMUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISIETCS JOTUYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pa3zesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Beaymmum B Kypce sIBIseTCS
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT UCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAyKU, OCMBICICHUE CBSI3U PA3BUTHS
bu3nKkM ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3uku yriyOi€HHOTO
YpOBHS TMpeArojiaraeT 3HAKOMCTBO C IMUPOKUM KPYroM TEXHUUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YUYeHHBIX TEOpHMl M 3aKkoHOB. [Ipu sTom
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOIMCTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coJiepKaHMs, TOCBAMIEHHBIX HJKOJOTMUYECKHM TMpo0jIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHM, a Takke 0O0CYXICHHUS
npoOieM  palMoOHAIILHOTO  MPUPOJONOJIB30BAHUS M DKOJOTHYECKOM
0€30MMacHOCTH.

OcBoenue cozepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g dhus3uku peanusamus
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CaMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydeOHOro Iporiecca.
Jlist yrmyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKIIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
M3YYCHUH HOBOTO MaTepHalia, JIabopaTopHble pabOThl U PabOTHI MPAKTHKyMa.
[Ipu 5TOM BO3MOKHBI JiBa Criocoba pean3anuu (PU3ndecKoro mpakTukyma. B
NIEPBOM CIIydae MPaKTUKyM MpoBoAUTCs 1100 B kKoHIe 10 u 11 kmaccos, nmmubo
IIOCJI€ TIEPBOTO M BTOPOrO MOJYTOAWMKA B Ka)XJIOM M3 3THX KjiaccoB. Bropou
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpBIE€ TIPOBOJIATCA B Tpoliecce m3yudeHus pasnena (temsi). [Ipu 3ToM moj
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE
MIPOBOAMTCS MO PYKOBOJACTBY CBEPHYTOT0, 000OIIEHHOTO BHIa O€3 MOIMIaroBon
WHCTPYKITUH.

B nporpamme mo ¢uzMke cucTeMa YYEHWYECKOTO OKCIEPUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Boioop
TEMAaTUKH IS 3TUX BUJIOB YUYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeIbHOTO Tpollecca HWCXOoasd U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaieHus kaOwHeta ¢usuku. [Ipu sTom
obecrieunBaeTcs OBNAJIeHUE OOYJArOITUMUCS YMEHUSIMH MPOBOAUTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUSI, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEITUYUH U
MTOCTAaHOBKY OIIBITOB TIO MPOBEPKE MPEITIOKEHHBIX THITOTES.



Bosblioe BHUMaHHUE YIEISCTCS PCLICHHIO Pacy€THBIX M KaueCTBEHHBIX
3azad. IIpu 9TOM /U1 pacuETHBIX 3a[a4 IPHOPHTCTOM SIBIISIFOTCS 3a1a4H C SIBHO
3alaHHOM M HESBHO 3aJaHHOW (U3MYECKOM MOJEINbI0, TO3BOJISIONINE
OPUMEHSTh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena
Kypca, TaK M HHTErpUpys MPUMEHEHUE 3HAHUW M3 pa3HbIX paznuesnoB. s
KaueCTBEHHBIX 3as1a4y PUOPUTETOM SIBIIIFOTCS 3a/IaHus Ha
o0bsICHEHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HUYECKUX SBJICHUM U MPOILIECCOB B
OKpYXKalolllel KU3HU, TpeOyIolne BbiOopa PU3NYECKON MO SISl CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiecca Kypc GU3UKU yriayOaEéHHOTo
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH HU3Yy4aThCsl B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKM TODKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHHUYECKUX OMBITOB, JAaOOpPAaTOPHBIX paboT U pabdoT
IPAKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JleMoHCTpaninoHHOE 000py/noBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIEeUrMBAaeT MOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme Mo (HU3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIIECCOB, OMIHUPUUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyAOBaHHE JJIs YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a60paTOPHOTO 00OPY/IOBAHUS JODKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(POBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpuil.

OCHOBHBIMHU TIEJIIMHU MU3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWE WHTEpECAa W CTPEMIICHHUS OOYyYalouuxcsi K HaydYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE WX MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUA U (POPMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHpoBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yUYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(bu3HUecKrX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TIPEACTABICHUM O POIM (UHKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
MPOQECCUOHATILHON JICSITEIBHOCTH, CBSA3aHHBIX C (U3UKOM, MOATOTOBKA K
nanbpHeNIeMy oOy4eHHUIO B 3TOM HAMpPaBIICHUU.

JlocTikeHre ITUX TIeNiel 00eCTIeYBACTCS PEIICHUEM CIICTYIOINX 3a71a4 B
mpoiiecce u3yueHus Kypca GU3uKd Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

pHUOOpeTCHUE CUCTEMBl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUas MEXAHHWKY, MOJICKYJSPHYIO
(bu3HKY, STEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HKY;

dbopMHupOBaHWE YMEHHH TNPUMEHATh TEOPETHUECKUE 3HAHUS A
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pEIIEHN B MOBCEHEBHOM KU3HH;



OCBOCHHME CIIOCOOOB pEIICHMS] pa3JIMYHBIX 3a/lad C SIBHO 3aJaHHOU
(du3nuecKoil MOJIENbIO, 3a1a, MOAPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3/IaHUE
¢du3nueckoil MoJllenu, aJeKBATHOM YCJIOBHSM 3aJaud, B TOM YHCIIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPHUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIAMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEICHMUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaIH,
oTnpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3JIaHUE YCIIOBUM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JIeATEILHOCTH;

pa3BuTHE WuHTEpeca K cdepam npodecCHOHANBbHON JesTEIbHOCTH,
CBSI3aHHOMU ¢ (PU3HKOIA.

B cootBerctBuu ¢ TpedoBaHusmu GPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMUMHUCS, IUIAHUPYIOIMIUMH TPOJAODKCHHUE
00pa3oBaHusI 1O CHEUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YPOBHE CPEIIHETrO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hefento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemyaraemeiii B mporpamMme 1o (u3MKe MEepedeHb JIabOpaTOPHBIX U
IPAKTUYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JElIaeT BHIOOD
IpOBE/ICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBUIYATBHBIX
0COOEHHOCTEM 00y4Jaronnxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hayynblid MeTO MO3HAHMS NIPUPOBI.

Ouzuka — QyHgaMeHTanbHash Hayka o npupojae. Hayunelii Meron
MO3HAHUSA U METO/Ibl UCCIIeIOBAHUS (PUBUUYECKUX SIBIICHUU.

DKCHepuMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHus: (PuU3MUeCKUX BEJIMYUH (QHAJIOTOBBIE M IM(pPOBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYUH (AOCONIOTHASsT W
OTHOCUTEJIbHAs).

MopenvupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHalibHAsS
TOYKa, a0CONIOTHO TBEPJOE TENO, HWAcAIbHAas JKUAKOCTh, WJCAJIbHBIM Tra3,
TO4euHBIH 3apsa). [ unoresa. Gusnveckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast Teopus.

Ponb 1 mecto ¢pusznku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KApTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

N3MepeHne cuiibl TOKa W HANPSDKEHUS B LEMHU MOCTOSSHHOTO TOKA MpHU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [Ipumepsr nzmepenus
(bU3HUEeCKUX BEIIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKUUMU HA OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemernienue, ckOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKUMWHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U IYyTU MAaTE€PUAJIbHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBobOosHOE TajieHre. Y CKOpeHHe CBOOOHOTO majcHus. J[BrkeHue Tena,
OpOIIICHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHSI MAaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonmuuennoe nBuxkeHue. JIBH>KEHHE MaTepHalbHOM TOYKH 10
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHass CKOpOCTh. [lepron u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKHE MPOLECCHl: CIHIAOMETP,
JIBI)KCHUE CHApSJOB, IENHbIE, IIeCTepEHYATHIE W PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CnocoObl ucciaenoBaHus JBUKCHUM.



Nnmoctpanyst MpeaenpbHOro NEepexojla M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue CKOpoCcTH pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTel, TPAaeKTOPH, CKOPOCTEN ABUIKEHHSI OJHOTO M TOTO XKeE
T€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHnne HEpPAaBHOMEPHOTO JABWXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne yCKOpeHHUs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHI0BaHO
UCIOJIb30BaHUE IU(GPOBOI TaOOpaTOPUN).

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

WccnenoBanne  3aBUCHUMOCTHM  TIEpHOJa  OOpalleHHs] KOHHYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

ITepBpii 3akoH HproTona. MHepuumanbHbie cuctemsl orcuéra. [IpuHnmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyuHiun cynepno3uiyu Cuil.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA JIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOW U
WHEPTHOU MacCBhl.

Cuna TsoKecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOTHOTO TMaJIEHUs OT BHICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil MmupoThl. J[BMKeHHE
HeOECHBIX Tel W uX chyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuueckas
CKOpOCTBb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, nBmxkymerocs c
YCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBXKEHUSI U CUJia TPEHUs
nokost. Koadurment tpenust. Cuna CONPOTHBICHUS NPH JABHXCHUU Telld B
AKHUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

JlaBneHue. FHHpOCTaTI/I‘-IeCI(OG napienue. Cuna Apxumesa.

TexHuyeckre yCcTpoONCTBAa U TEXHOJIOTUYECKUE MPOLIECCHI: MOAIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPIUAIBHBIX W HEWHEPIHAIBHBIX
CHUCTEMAax OTCUETA.

[IpuHUIKT OTHOCUTETBHOCTH.



Kauenue nByx HWIMHAPOB WJIM IIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCYETA.

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Te€la Ha €ro YCKOpPEHHE B MHEPUUAJIbHOW CHUCTEME
OoTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CHJI TIpU JABMKEHUU Opycka IO
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKCHHS Opycka IO
HAKJIOHHOM IUIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCBhI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yyeHne IBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, NEPEKUHYTOU
yepe3 JIETKHil OJI0K.

N3mepenne  koadduumeHta  TpeHUs 1O  BEIUYMHE  YIJIIOBOTO
ko3 unmenta 3aBucuMoct Frp(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM IUIOCKOCTH  C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3ydeHne nBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTymarensHoe U BpamaTeabHOE JIBHKCHHE
TBEPAOro Tejla. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y cioBusl paBHOBECUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombsl, RPAKmMuKym.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3akonst coxpanenus 6 Mexanuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CHCTEMBI MaTE€pUANIbHBIX TOueK. LleHTp
MAacC CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CUITbl 1 U3BMEHEHHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnynbca MaTepuaiibHOM TOUKHU. [IpeacraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCa B IEHTPAJbHBIX MOJISX.

Pabora cuimbl Ha MajgoM M Ha KOHEUYHOM IepeMernieHuu. I 'padudeckoe
npecTaBieHne paboThl CUITBI.



MonHOCTb CHUIIBI.

Kunernueckas sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTepUaJIbHON TOUKHU.

[ToTeHUManbHBIE W HENOTEHIMAIbHbIE CUJIbl. [lOoTeHIMabHAs SHEPrus.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHnManbHasi HEPTUsl TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocmuueckasi CKOpOCTb. TpeThsi KOCMHUYECKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s MACanbHOM KUIAKOCTH KakK CJIEACTBUE 3aKOHA
COXpaHEHHs] MEXaHUYECKON IHEPIUU.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

N3meHeHune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3anmHbIe npeBpallleHus] KHHETUYECKOW U MOTEHIHAIbHON SHEPIUuil Mmpu
JNEUCTBUU HA TEJIO CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenue umirynnca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Nccnenoanune coXxpaHeHHs] UMITYJIbCa MTPU YIPYTOM B3aUMO/ICHCTBUMU.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHON SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CUIBI TPEHUS MPHU JBWKECHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MousiekyisipHas pU3NKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsipHO-KuHeTHuYeckol Teopun (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysus. bpoyHOBckoe aBmkeHHE. XapakTep
JIBIKEHUSI M B3aMMOJICMCTBUSL YAaCTHI[ BellecTBa. Monelnu CTpPOECHHS! rasos,
KUAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE TUX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u cnocoOwl €€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp wuAeambHOrO rasa B MOJIEKYJSIPHO-KMHETHUYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAECHUCTBYIOT JIPYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCotOTHas
Temrneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiieccol



B HJCAJILHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduyeckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpPruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJI UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

Hab6nronenue u uicciieqoBaHuE U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanne mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yuenne mM30TepMUYECKOTO Tpoiiecca (PEKOMEH0BAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUUM Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHHE IapaMeETphL.
IlapameTpbl TEPMOIMHAMUYCCKON CHCTEMbI KaK CPEJHHE 3HAYCHHS BEIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukud. CamMONpOHM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopaenp uaeanbHOrO Ta3a B TEPMOAMHAMUKE — CHUCTEMa YPABHEHHM:
ypaBHeHne MenpaeneeBa—KiianeinpoHa u BeIpaXXEHUE Il BHYTPEHHEN YHEPTUU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIN: HU3KAas KOHILEHTpAlMUs 4YacTHll,
BBICOKME TEMIIEPATYPHI. BeIpaxkeHue 1yl BHYTPEHHEN SHEPTUHA OJJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAMHAMUKe. Berumcienne paboThl TIO
rpaduky nporecca Ha PV-auarpamme.

Teronepenaya kak cmocod  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUu
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3TyUYCHHE.

KomnuectBo Ttemnorel. TennoéMKoCTh Tenma. YAenpHass W MOJIApHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEI0Ta CrOpaHUs
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. llonstue 00
aauabdaTHOM IIporiecce.



IlepBbIii 3akOH TepMoAMHAMHUKH. BHyTpeHHsss sHeprus. KosmdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadara. AOCOJIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpPMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOJIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DOKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJUITMOHEP, NTU3EJIbHBIA U KapOIOpaTOpHBIM ABUTATENU, MapoBas TypOWHA,
IIOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIW3AIMs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUHU.

UccnenoBanue annadbaTHOTO Tpolecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3mepenue yaeabHOU TEIITOEMKOCTH.

HccnenoBanue mmpouecca OCTHIBaHUS BELIECTBA.

HccnenoBanne agnadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KOHIeHcarus. lVcrapeHne W KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

Haceimennsle u  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMICEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl
KUIIEHUS OT AaBJICHUS B )KUIKOCTH.

BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
CBOWMCTB KpHUCTa/UIOB. llnaBieHme u Kpucraumsanus. YAelabHAas TeEIoTa
maBiaeHus. Cyommmanus.

HNedbopmaruu TBEpAoro tena. Pactsokenne m cxartme. Casur. Momynb
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue XUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO PaclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



HosepxuoctHOE HaTsDKeHHE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHISL.
Kanumnsipasie  aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpONCTBA W TEXHOJOTMYECKHE IPOLECCHL: KHUJKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanumnspHsie siBaeHus.

Mojen HEHBIOTOHOBCKOW JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BEUIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI KUIKOCTEN.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JIbJA.

N3ydyeHne CBOKCTB HACBILLIEHHBIX [IAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OlLIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMoctu Jedopmaiiiu  pe3nHOBOTO o0paslia OT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
JJIEKTPUYECKUX 3apsaaoB. [IpOBOIHMKH, IWAIEKTPUKH W ITOTYHPOBOJHUKHU.
DJIEMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSbI.

Hampsox€anocts  anexktpudeckoro monsa. [IpoOuerit  3apsa.  Jlunuum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MoJjsl. OHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHIHUATBHOCTD 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHue. [loTeHnmanpHass >HEprus 3apsiga B AJIEKTPOCTATUYECKOM ITOJIE.
[ToreHuman a3nekTpocTaTUdeckoro mnosisi. CBsA3b HANPSKEHHOCTH MOJA U
Pa3HOCTH MOTEHIUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJI (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsLKEHHOTO Mo 00bEMy mmapa. [lone paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTWHBI NWHUN HampsKEHHOCTH ITUX TMOJEH H
SKBUIOTEHHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMdIIEKTpUKM B DJIEKTPOCTATHYECKOM  mousie.  Jludnexkrpudeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konpencatop.  DNeKTpoEMKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reueparopa (Bau ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

OueHka cuJl B3aUMOJIEHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3IYyUYECHUS CBETOAMNOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILECH KOHICHCATOP.

Pacripenenenue Pa3HOCTH ITOTEHIIMAJIOB (HampsHKEeHUs ) pu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcCioBusL  CyIIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounnku Toka. Hanpsoxkenne U u DJ1C &.

3akoH OMa JiJ1g yyacTKa LemHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOI0 IPOBOJHHUKA OT €ro JUIMHBI U IUIOIIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajjieJIbHOE, CMEIIaHHOE COEUHEHNE
MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JIEKTpuueckux uener. I[lpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoyns—JIenma.

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TernoBasi MOIIHOCTb, BbIAEIsIEMas Ha
pesucrope.

OJC u BHyTpeHHEE CONMPOTHUBJIECHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Ienu. MONIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3aMbikaHue.

Konpnencarop B nenu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpPOMCTBAa M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.



N3Mepenure cuiibl TOKa U HAPSIKECHUS.

HccnegoBanne 3aBUCUMOCTH CHUJIbI TOKA OT HAMNPSsKEHUS NI PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUA U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IIJIOIIA/U TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT COINPOTUBJICHUS IIpU
MOCTOSSHHOM HANPSIKEHUH.

[Ipsamoe wu3mepenne ODJIC. KopoTkoe 3aMblkaHME TaJlbBaHHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

CrniocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnegoBanne pa3HOCTH MOTEHIIMATIOB MEXAY IMOJIOCAMH HCTOYHUKA
TOKa OT CUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanne CMEIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoct I/[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH MNOTEHIMAIOB MEXAY IOJ0CAMU HCTOYHHMKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MONIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUSI METAIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DINEKTPOJIUTHUECKAS TUCCOLMAIIUSI.
OnekTponus. 3akoHsl Dapajies A 3AEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3pana. Monnus. [1mazma.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: ra3opa3psIiHble
JIAMIIbI, DJIEKTPOHHO-ITy4YeBasg TpyOKa, MOJYIMPOBOJHUKOBBIC MPHUOOPHI: TUOI,
TpaH3uCTOp, (HOTONMOMA, CBETOJAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronerue anexTpomsa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeauunH. OLeHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, MCCIECIOBAHUN 3aBUCHUMOCTEH
(Gu3NUecKuX BEIUYMH, IIPOBEpKa MPEMIOKEHHBIX TUIOTe3 (BHIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKUX pasliefax «YUYEHUUYECKHM SKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenune «kypca ¢usuku yriyonéuHoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOIEHUEe, HKCIIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rumnepbona, ux rpaduUKd U CBOHCTBA. TpPUrOHOMETPUUECKHUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanwdeckoe IBIKEHUWE B JKUBOW mnpupone, muddysus,
0CMOC, TETJIOOOMEH KMBBIX OPTaHM3MOB, TEINIOBOE 3arpsS3HEHUE OKPYKArOIIeH
Cpelbl, yTUIU3aIKs OMOOPTaHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
PUPOJIE, FITEKTPUUECKUE SIBIICHHS B dKUBOUW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAaHOMAaTEpUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TE€I, JKUJIKOCTEM W Ta30B, JKHUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS JUCCOLUALIMS,
rajbBaHHUKa, FJIEKTPOHHAs MUKPOCKOIIHSI.

T'eozpagpusa: Bna>xxHOCTh BO3yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozun:  tnpeoOpa3oBaHuWE  JBMKEHUHW C  HCIHOJIB30BAaHHEM
MEXaHM3MOB, YYET CYXOrO M KHUJKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pemE€Tyarble KOHCTPYKIHU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUSI MEXaHHKUW B TE€XHUKE (THPOCKOI, BOJOMET U ApPYrue),
JIBUTATE)Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOUHA, OBITOBON XOJIOJAMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psIHbIC JaMIIbI, TOJTYITPOBOJHUKOBHIE
MpuOOPHI, TAIbBAaHUKA.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YyuyeOHoro mnpenmera «Duzmkar
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  0OIecTBa,
pacuIMpeHUe >KU3HEHHOTO OMbITa U OIbITa JESITEIIbBHOCTH B MPOIECcCce
peanu3aliid OCHOBHBIX HAINpaBICHUN BOCHUTATEIILHOM NESITEbHOCTH, B TOM
YHCJI€e B YACTH:
rPa’JAaHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYYAIOMIErocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOIO 00IIEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TyMAaHUCTHUYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  O00IecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3allnu;

e yMEHHE B3aMMOJICUCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMU B
COOTBETCTBHUH C UX (QHYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOM JACSATEIBHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
NaTPUOTU3MA,

e IICHHOCTHOE  OTHOIIEHHE K  TOCYJapCTBEHHbIM  CHMBOJAaM,
JOCTHKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTHb OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pEIIeHUs, OPUEHTUPYSCh Ha MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIIETO.

ICTETHYECKOT0 BOCIIUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JSCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE.
TPY/J0BOI0 BOCIIUTAHUSI:

e HHTEpPEC K Pa3au4HbIM cdepaMm mpodeccCHOHaTBLHON JesSTENHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaan30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

e TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BaHUIO B
obnacTu GU3UKK HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
IJI00QTBPHOTO XapaKTepa dKOJIOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE U OCYILECTBICHUE JEVCTBUM B OKPYXKAIOLICH Cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



PaCcIupPpCHUC OIIbITA ACATCIIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3UUECKOIN HAYKH;

OCO3HaHMWE IIEHHOCTH HAYYHOM JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS! (PU3MKU OCYIIECTBISITH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSITENIEHO  (OPMYJIUPOBATh W aKTyaJIM3MpPOBATh TMPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH IENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOPEYHSI B PacCMaTpPUBAEMBIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCJICICTBUH NEATEILHOCTH;
KOOPAWHHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSIX pPEaJbHOTO,
BUPTYAIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBINUICHHE TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciieqoBareLCKue 1eCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUYEBBIMH TMOHATUAMH U
MeTOaMH (PU3NUYECKON HAYKU;

BJIAQJETh HABBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3nIecKoro
coJiepKaHusl, MPUMEHEHHIO PA3IMYHBIX METOJIOB TIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH TIO TOJYYEHUI0 HOBOTO 3HAHHUS, €ro
UHTEPIpPETAlU, TMPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YUEOHBIX MTPOCKTOB B
o0nacTu GU3HKHY;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATH 3a/1a4y,
BBIJIBUTATh THUMNOTE3y €€ peIIeHUus, HaXOAUTh apPryMEHTHI IS
JI0KA3aTelbCTBA CBOMX YTBEPXKICHUHM, 3a/laBaTh MapamMeTpbl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPpUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, TMPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaATEIBHON
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTHh 3HAHHWS MO (U3MKE B MPAKTUUYECKYIO 00JIacTh
KU3ZHENICATECIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIABUT'ATb HOBBIC HWACHU, IIPCIAJIaraTb OPUIHMHAJIBHBIC IIOAXOJAbBI H
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJQJ€Th  HABBIKAMHM  TOJydeHHs  uHMOpManuu  (PU3NYEecKOro
colepKaHUsi M3 HCTOYHMKOB pA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHHKalIMOHHBIX
TEXHOJIOTUA B PEIICHUHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOJIOJEHHEM TPeOOBAHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COJIEPKAHUS B PA3IMUHBIX (hopmaTax ¢
y4€TOM Ha3zHAYeHUs MH(POpMAIMKM M IEJEBOM ayJIUTOPHH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIEHHE Ha YypoKax (U3UKM W BO BHEYPOUHOU
NeSITeHbHOCTH;

pacno3HaBaTh MNPEANOCHUIIKA KOH(JIMKTHBIX CHUTyalluii W CMSAr4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh M MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JEUCTBUU C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YJICHA KOJIUICKTUBA;
OpPUHUMATh 1EeTM COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHHWIO: COCTAaBJISTH IUIaH
JNEUCTBUM, pacCIpelesaTh pPOJAd € Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJOT0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETMUECKOE IMOBEJICHUE B Pa3IMYHBIX
CUTyallMsiX, TPOSBIATH TBOPUECTBO U  BOOOpakeHHE, OBIThH
WHUIIAATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obmactn GU3MKH W aCTPOHOMHH, BBISABIATH IMPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIbHO  COCTaBIIATh IUIAH  PCIICHHS  PAacuéTHBIX |
KQ4eCTBCHHBIX 3ajady, IUIaH BBIIOJHEHUS MPAKTHUYCCKON padoThI C
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANOYTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUsIM;



e pacummpsTh paMKH Y4eOHOro mpeaMera Ha OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

e JleJIaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha cedsd
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

e cnocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAUIIMKU B 00JIacTH
(U3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNIbHBIA U KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJJIEKT:

e JlaBaThb OIICHKY HOBBIM CHUTyallMsiIM, BHOCUTb KOPPEKTHUBHI B
NEeSITEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;

e BIIQJICTh HaBBIKAMHM TO3HABATEIbHOM pediieKCuM Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUI U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB
1 OCHOBAHUI;

e HCIMOJb30BaTh MPUEMBI pedieKCHH [JIsi OLIEHKU CHUTyalluH, BbIOOpa
BEPHOTO PEIICHUS;

e yMETh OIICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHHS MO UX
CHUKEHHUIO;

e TMPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX TPU aHAIU3E PEe3yIbTaTOB
NeSITeTbHOCTH;

e TPUHUMATH ce0s1, TOHUMAsi CBOM HEIOCTATKU U JJOCTOMHCTBA;
NPUHUMATh MOTHBBI U apryMEHTHI JPYTHX MPH aHAIU3E PE3yJbTaTOB
NeSITeTbHOCTH;

e TIpPHU3HABATh CBOE MPABO U MPaABO JAPYTUX HA OLIUOKH.

B mpoiiecce 1ocTHkeHUS TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MTPOTPAMMBI TIO
bu3uKe I YpPOBHS CpPEIHEro oOIero oOpa3oBaHUsS Yy OOyYaroIIuXxcs
COBEPIIICHCTBYETCS  OMOIIMOHAJIBHBIA  WHTEJUIEKT,  MpeAnoJiararonui
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HAHMS, BKJIIOYAIONIETO  CIHOCOOHOCTh  IOHUMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;

e CaAMOpPETYJIMPOBAHMS,  BKJIIOYAIONIETO  CAaMOKOHTPOJb,  yMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OMOIMOHAIBHBIM H3MEHEHUSM U TMPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

e BHYTpPEHHEH MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHUIO
eI U yCIexXy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATb,
HUCXOJs U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATHM, BKJIOYAIOMIEH CIOCOOHOCTh TOHUMATh AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIIOYAIONINX CIOCOOHOCTh BBICTPAUBATH
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIBTATHI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



NOHUMATh pPOJIb (PU3UKKM B DKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ASTUYECKOM cdepax IesaTeIbHOCTH
YeJIoBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTUYECKOU (DYHKIUN (HU3NUECKON TEOpUU —
MEXaHUKU, MOJEKYJISIpHOH (QU3MKM U  TEPMOJMHAMHKH, POJIb
¢dusnueckoil Teopuu B GOPMUPOBAHUU TPEJICTABICHUN O PU3NUECKON
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE [BHKCHUE,
CBOOOJHOE TajieHHe, abCOMIOTHO ympyras achopmaliiys, aOCOJIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIU rasa,
KUAKOCTH U TBEPAOTO (KPUCTALUIMYECKOTO) Teja, HUACAIbHBIA Tras,
TOYEYHBIN 3apsil], OMHOPOIHOE IEKTPUUECKOE MOJIE;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE IMPOIECChl U SIBICHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKU
(OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBIKECHHMSI, (POPMYJIbI KUHEMATUKU
PAaBHOYCKOPEHHOT'O  JIBIKEHMsI, TMpeoOpasoBanus [amumes s
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HproOTOHA,  IpUHIMUII
OTHOCUTEJIBHOCTU [ 'anuiiesi, 3aKOH BCEMHUPHOIO TITOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBS3b PabOThl CHUIIBI
C U3MEHECHUEM MEXaHUYECKOU SHEPTUH, YCIOBUS PABHOBECHUS TBEPIAOTO
Tena), MPU ATOM HCIOIB30BATh MATEMAaTHUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['anmmiesi, BTOPOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPaHEHMUS HMITyJIbCa U MEXAHWYECKOM DSHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE mnoyio)keHUsT MKT u 3akOoHBI MOJIEKYJISIpHOM
GU3MKK W TEPMOJWHAMUKH (CBSI3b NIaBIICHUS HUACAIBHOTO Ta3a Co
CpeoHEeW  KHHETUYECKOM DHEpPrue  TEIUIOBOI'O  JIBMKEHUS U
KOHLICHTpAllUEX €ro MOJIEKYJ, CBsS3b TEMIIEpATypbl BELIECTBA CO
CpeIHEW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS WICAJIBHOIO Ta3a ¢ KOHLEHTPALMEHW MOJIEKYJI U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblid 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI SHEPTUM B TEIJIOBBIX MPOIIECCAX),
[P 3TOM MCIIOJIb30BaTh MATEMAaTHUYECKOE BBIPAXKECHUE 3aKOHOB,
yKa3bIBaTh  YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzaeneeBa—
Knaneripona;

aHAM3UPOBATh U OOBSCHATH DJJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  TMOJIOKEHUS U  3aKOHBl  BJIEKTPOJMHAMHUKUA  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, mOTeHIUAIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIsl, IPUHLMI CYNEPHO3ULIMU SIIEKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBas yCJIOBUs PUMEHUMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOILICHHS: 3aKOHbI OMa Jyisl yyacTka
LENHU U Uil 3aMKHYTOW JJIEKTPUYECKOM Lienu, 3akoH Jlxoynsa—Jlenua,
npasuiia Kupxroda, 3akonsr @apazes 1uist 31€KTpOIn3a);



OMKCHIBATh (PU3UYECKHE MPOILECCHl U SBJICHUS, UCMOIb3Ysl BEIUYHUHBIL:
nepeMeIlIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJlda U CUCTEMBI Tel,
CUla, MOMEHT CWJIbl, JaBlieHHE, [OTEHIUalIbHAs  DHEPrus,
KUHETUYECKasi »HEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbIL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTOCTH,
Cuja TpPEHHsI, MOIIHOCTh, DPHEPrus B3aUMOJICHCTBUS Tesa C 3eMIIEN
BOIM3M €€ MOBEPXHOCTH, DHEPrusi ynpyrou nedopmaiuul mpyKUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAas TeMreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACATbHOTO OJHOATOMHOIO
ra3za, paboTa HAEaTbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KIIJ{ wnpeansHOTO TEIUIOBOTO JBHraTells; 3JICKTPUYECKOE MOIe,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJsS,  HANpSKEHHOCTh  MOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
JTUDJICKTPUKE, TMOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJsl, Pa3HOCTh
MOTEHIINAJIOB, AJICKTPOJBIKYINAs CHJIa, CUJa TOKa, HaNpsKeHUeE,
MOIIIHOCTh TOKa, JJIEKTpUYECKas EMKOCTh IUIOCKOTO KOHJIEHCATOpa,
COTPOTHUBJICHUE YUYaCTKa IIETH C MOCJIEI0BATEIbHBIM U MapaljIeIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PUBUYECKUX  SBICHUM:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JIBI)KCHHE YacTHIl BEIlecTBa,
TEIJIOBOE  paBHOBeECcHE, OpOYHOBCKOoe  JBWXeHHE, auddys3us,
UCIIapeHue, KUMIEHWEe U KOHJCHCAIUsl, TUIABJICHHE U KPUCTAJIN3alUs,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3AIUS TeN,
AKBUINIOTEHIIMAIbHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hPM3UYECKON BETUUHHBI
OT JAPYroOM C WCIHOJB30BAHUEM IMPAMBIX HM3MEPEHHUM, NIPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpOBATh pe3yibTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJAEC TpaduUKoB C y4ETOM
aOCONIOTHBIX  TOTPEUTHOCTEM W3MEPEeHHH, JelaTh BBIBOJBI IO
pe3yibTaTam HCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHbBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  OMNBITHI IO  TPOBEPKE  MPEAJIOKEHHON  THIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUECHHBIE PE3YIbTATHI U JEJIaTh BHIBOJ O
cTaTyce MpeJIoKEHHOM TUIOTE3HI;

coOmoaTh  mpaBwia  0O€30MAacHOTO  Tpyda TNpH  TPOBEICHUU
MCCIICOBAHNI B paMKaX y4eOHOro OSKCIEPHMCHTA, NPAKTHKyMa U
y4eOHO-HCCIICJOBATEIBCKON M MPOCKTHOM  JEATENBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyI0BaHUS;

pemaTh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHMH aHAJIHM3a YCJIOBHSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOW MOJENIH, OTBEYaromield TpeOOBaHWAM 3ajauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¢ TOCTYJaThl
(bu3HUeCKMX TEOpUl MPHU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
pemieHust 3ajad, MPOBOAUTH PACUEThl HA OCHOBAHUM WMMEIOIIMXCS
JAHHBIX, AHAJU3UPOBATH PE3YNbTAThl M KOPPEKTHUPOBATH METOIbI
perieHus ¢ Y4ETOM MOJTYyYEHHBIX PE3YJIhTATOB;



pemaTth Ka4eCTBEHHBIC 3a/ladyd, TpeOyroliue MpUMEHEHUS 3HaHWH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpAlUd 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPanWBaTh
JIOTHYECKYIO IIETIOYKY PacCyXICHHUU C OMOPON Ha M3yYeHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONB30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIUAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJa POCCHHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBaTh U OICGHWBAaTh  TIOCIECACTBHS  OBITOBOM U
NPOU3BOACTBCHHONW  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(bu3HMUEeCKUMU TIPOLIECCAMHU, C TTO3UIIUNA IKOJIOTUYECKON O€30MacHOCTH,
NPEICTAaBICHU O paIMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKKe
Pa3yMHOM HCIIOJB30BAHUU JIOCTMXKCHUM HAyKW U TEXHOJIOTHH IS
JabHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ MH(pOpMaLIUEH PU3NIECKOTO
CoJiepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, ITPU ITOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU U TMPEIbSABICHUS yuyeOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpHpeTanud  uHGOpMAIlMK,  MOJYYEHHOW M3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYy4aeMyr HH(OOPMAIUIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCSl 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

NOpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpPETEHUsT HOBBIX 3HAHWM B  TpoIecce
BBITIOJIHEHHUS TPOCKTHBIX U yu4eOHO-HCCIIEIOBATEIHCKUX padoT;
paboTaTh B TpYIIEe ¢ WUCIOJHEHHWEM PAa3IMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
NeSITeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsIX, aJeKBaTHO OIICHUBATh
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAaeMON
poOJIeMBI;

IPOSIBJISITH MOTHUBAIIMIO K Oyaymiel mpodecCHOHANbHON A TENbHOCTH
MO CTIEIMATIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
No KoaunuecTBO 4acoB
HaunMeHnoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM (POBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE PeCypPChl
n padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAPO/IbI

Hayunblii MeTO1 TO3HAHUS

https://resh.edu.ru/subject/lesson/

11 HPUPOIBI 6 5894/start/90071/
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
https://resh.edu.ru/subject/lesson/
2.1 | Kunevatuxa 10 1 6287/start/46887/
https://resh.edu.ru/subject/lesson/
2.2 | Mnamika 10 A717/start/270738/
23 C . 5 1 https://resh.edu.ru/subject/lesson/
) TaTUKa TBEPIOTO Tea 4791/start/47472/
24 3 10 1 https://resh.edu.ru/subject/lesson/
. AKOHBI COXpPaHEHUs1 B MEXaHUKE 6290/start/197453/
Hroro no pasaeny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI _
. https://resh.edu.ru/subject/lesson/
3.1 MOJICKYJIIPHOKHHCTHYCCKOU 15 1

Teopun

4722/start/47800/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/

Tepmonunamuka. TeroBeie

https://resh.edu.ru/subject/lesson/

3.2 MAIlUHbI 20 4723/start/15578/

33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 https://resh.edu.ru/subject/lesson/
' da3zoBbIe TIEPEXO/IbI 4740/start/15520/
Uroro no pazaeny 49
Paznen 4. JIEKTPOJIUHAMMUKA

41 5 24 https://resh.edu.ru/subject/lesson/
' JICKTPUACCKOC fose 6293/start/160282/

42 o . . 24 https://resh.edu.ru/subject/lesson/
. OCTOAHHBIN E)JICKTpI/I‘ICCKI/II/I TOK 3775/start/107857/

43 T 6 https://resh.edu.ru/subject/lesson/
. OKH B pa3In4YHBIX cpeaax 6295/start/15636/
Hroro no pazneny 54
Paznen 5. PUBUUYECKHUUN [IPAKTUKYM

5.1 Pu3nYeCKUil IPaKTUKYM 16 16
Hroro no pazneny 16
PesepsHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/4740/start/15520/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/6295/start/15636/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYEHHUKA
* Maxkumes I'. 4., byxorues b.b., Corckuii H.H. nox penakuueit [lapdhenrreBoit
H.A. ®u3zuka. 10 knacc. YueOHuk. ba3zoBblil v yriryOJI€HHBINA ypPOBHU

M: Ilpocsemenue 2023 r.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Iporpamma kypca ¢usuku s 10—11 kmaccos. bazoBslit ypoBeHs (aBTop B.
A. KacbhsHOB)

YMK «®Puzuka. 10 knacc. ba3oBblil ypOBEHb

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knace. ba3osslii ypoBeHb. Metoanueckoe nocobue (aBTop B.
A. KacpsHOB).

3. ®usuka. 10—11 xmaccel. ba3oBsiii ypoBeHb. TeTpaab ajist 1a00paTOpHBIX
pa6ot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3oBsiil ypoBenb. KoMIekT TeTpaae nms
KOHTPOJIbHBIX paboT (aBTop B. A. KachsiHOB)

5. ®usuka. 10 knacc. Junaktuueckue KapTouku-3aaanus (aBTopsl M. A.
Vmakos, K. M. Ymakon).

YMK «®Pwu3suka. 11 knacc. ba3oBblii ypOBEHb»

1. ®usnka. 11 xknacc. ba3oBbiil ypoBeHb. YUEOHUK C JIEKTPOHHBIM
npuioxenueM (aBrop B. A. KacegHOB).

2. ®usuka. 11 kmace. ba3ossiii ypoBenb. Metoandeckoe mocobue (aBTop B.
A. KacbsiHOB).

3. ®usnka. 10—11 xmaccel. ba3oBslii ypoBeHb. TeTpaap ajst 1a00paTOPHBIX



pa6ot (aBTophl B. A. KacesiHoB, B. A. KopoBuh).

4. ®uzuka. 10—11 knaccel. bazoBsiil ypoBeHnb. KoMmIiekT Tetpaeit ais
KOHTPOJBHBIX paboT (aBTOophl B. A. Kacesros, U. B. Urpsimios).

5. ®@usuka. 11 knace. Jluaktnueckue KapTouku-3aganus (aBTopel M. A.

VYmakos, K. M. Yakos).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://nsportal.ru - conmanbHas ceTb paOOTHUKOB 0Opa30BaHHS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢hecTrBanp negarornyeckux uick
«OTKPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit s yuurenen GU3NKKA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuansl o Gpusmke.

6 www . ege .edu.ru - uapopmarroHHbi mopran EI'D.

7 http :// school - collection . edu . ru / - equnast kosutekius [IOPoB
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