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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yueTom (enepaibHON paboueit nmporpamMmel Bocniutanus u Konmeniuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
coJiepKaHue, YCTAHABIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TEM U pa3lelioB y4yeOHOTrO TMpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobenHocTeit obywarontuxcs. [Iporpamma no ¢usuke Aaét mpencTaBlIeHUE O
HEesIX, COoAepKaHWuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIIMTAHMUS M Pa3BUTHUS
oOy4Jaronuxcsi cpeacrBamMu ydueOHoro mnpenvera «Dusmka» Ha yriayOinEéHHOM
YPOBHE.

N3yuenue kypca ¢usznku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aaun MpoeCcCUOHANTBHOM OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHHUS CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsI B OpraHM3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIECIUATBLHOCTSIM.

B mnporpamme mo ¢usuke omnpeaensoTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpEIHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, NpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIInXcs,
OCBOMBIIIMX MPOrpamMmy Mo (U3HMKE Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS
Ha yrIyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIEC TPEIMETHBIE PE3YJIbTATHI M0 T0/1aM 00yUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uke MMEEeT NMPUMEPHBIA XapakTep W MOXKET OBIThH
WCIIOJIh30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATHBY yUUTEICH
U TPEJOCTAaBISCT BO3MOXKHOCTH I peaju3alliy Pa3IMyHbIX METOJIUYECKUX
MOJXO/J0B K TPENoJaBaHui0 (PU3WMKH Ha YTrIIyOJIEHHOM YPOBHE NMPHU YCIOBUHU
coxpaHeHus 00s13aTeIHLHON YaCTH CoJIepKaHuUs Kypca.

dusnka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKJIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (usukm —
CHUCTEMOOOPA3yIONUK 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MMOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, OWoyorHel, ¢u3mueckoil reorpadueid m acTpOHOMHEH.
Hcnonp3oBaHWe W aKTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIMPEIESITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIy4YEHUs HOBBIX MaTE€pPUAJIOB C
3aJ]aHHBIMU CBOMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJIaa B
dbopMHupOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa OO0ydYaromerocs, B



dbopMHpoBaHWEe YMEHUW MPUMEHSITh HAyYHBIH METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU YY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeaHEro ooOiiero oOpa3oBaHUs
MOJIOKEH Psii UJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK MPUHIHUIBI €ro
OCTPOCHHUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pa3iesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3UKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTCs
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJe.

Hoen cymanumapuzayuu. E€ peanuszanus npeanosaraeT MCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriryOn€HHOTO
YpOBHS TMpeArojiaraeT 3HAKOMCTBO C IIHPOKUM KPYroM TEXHUUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEICHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX HSKOJOTMYECKUM TMpo0jIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTH, a TaKKe 00CYXICHUS
npoOieM  palMoOHATILHOTO  MPUPOJONOJIB30BAHUS M DKOJOTHYECKOM
0€30MacHOCTH.

OcBoenue conepkaHusi MPOrpaMMbl IO (PU3UKE JTOJDKHO OBITH TTOCTPOCHO
Ha MPUHIIUAINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g hus3uku peanusamus
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CaMOCTOATEIHLHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydeOHOro Iporiecca.
Jlist yrimyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3nYecKoro mpakTukyma. B
MEPBOM CJIy4ae MPaKTHUKyM TpoBoauTcs b0 B koHie 10 u 11 kimaccos, n1bo
[IOCJIE TIEPBOTO M BTOPOTO IMOJYTrOJAWM B Ka)XXJIOM W3 3TUX KiaccoB. Bropoiut
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JaOOpaTOPHBIX padoT,
KOTOpBbIE TIPOBOJIATCA B Mpoliecce m3ydeHus pasnena (temsi). [Ipu 3Tom mon
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
MPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BHUA 0€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mo ¢usMke cucTeMa YYEHWYECKOTO OSKCIEPHUMEHTA,
1abopaTOpHBIX padOT M MPAKTUKyMa MpECTaBIeHA eIUHBIM repeuHeM. Brioop
TEMAaTUKH IS 3TUX BUJIOB YUYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO TIpollecca HMCXONs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHWPOBAHUS M OCHaIeHus kaOwHeTa ¢usuku. [Ipu sTOoM
obecrieunBaeTcsi OBJIAJIeHUE 00YJaIONUMUCS YMEHHUSIMU TTPOBOJUTE MPSIMBIE U
KOCBEHHBIC M3MEPEHUS, NCCIICIOBAHMS 3aBUCUMOCTEH (HU3UYECKUX BEITUYNH U
MTOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

Bonwimoe BHUMaHWE yIENSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3amau. [Ipu sTOM 111 pacU€THBIX 33724 TPHOPUTETOM SIBIISTFOTCS 3a/1a9U C SIBHO



3aJlaHHOM M HESBHO 3aJlaHHOW (U3MYECKOM MOJENbI0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjeia
Kypca, TaKk M HHTErpUpys MPUMEHEHHUE 3HAHUW M3 pa3HbIX pasnuesnoB. s
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (prU3ndeckoi MOJeu Jisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeueHHI0 Y4eOHOro npoiecca Kypc GU3uku yriayOoaéHHOTO
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3Yy4aThCsl B
YCJIOBHUSIX MPEIMETHOro KabOuHeTra. B kabuHeTre GU3MKM TOJDKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHUYECKUX OIBITOB, Ja0OPATOPHBIX paboT U padoT
IPAKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHNE.

JlemoHCTpaniuoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIeYrMBaeT MOCTAaHOBKY
NEPEUUCIEHHBIX B MporpaMMme MO (HU3MKEe KIIOYEBBIX JIEMOHCTpAaIUuil s
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OMIHUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeunBaeTCsl B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a60paTOPHOTO 00OPY/IOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(POBBIX MTPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpuid.

OCHOBHBIMHU IIEJIIMHU M3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWEe HWHTEpECa W CTPEeMJICHHS OOYYarolIuXcsi K HAyYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE WX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TI03HAHUA U (popMUpOBaHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
bu3HUecKX 3HAaHUIM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O POIM (UHKU JJISI PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiein
MPOECCUOHATILHON JICSITEIBHOCTH, CBSA3aHHBIX C (U3HKOM, MOATOTOBKA K
JanbHEeNIeMy 00y4eHHUIO B 5TOM HaIIPABJICHHH.

JlocTikeHre ITUX TIeNiel 00eCTIeYBACTCS PEIICHUEM CIICTYIONINX 3a1a4 B
mpoliecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIeTro 00pa30BaHuUs:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJIIOYAs MEXAHHUKY, MOJICKYJSIPHYIO
(buU3HKY, SJTEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HUKY;

dbopMupoBaHWEe YMEHHH TNPUMEHATh TEOPETUUYECKHE 3HAHUS IS
00BbsiCHeHHsI (PM3UYECKUX SBJICHUN B MPUPONE W JUIS MPUHATUAS TMPAKTHICCKUX
pPEILICHUI B NOBCEIHEBHOW JKU3HU;

OCBOCHHE CIIOCOOOB pEIICHHS pa3IWYHbIX 3aJad C SBHO 3aJaHHOU
(bu3rUecKoil MOJENbIO, 3a7a4, MOAPa3yMEBAIOIINX CAMOCTOSATEIHLHOE CO3/IaHNE



¢dusnueckoil MoJlienu, aJeKBATHOM YCIOBHSM 3aJaud, B TOM YHCIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJOTHYECKUX TMPOIECCOB, UX BIHMSHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaInH,
oTnpeereHus JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTaTa;

CO37IaHUE YCIIOBUM JUIsSl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHaATBbHON JIesITeNbHOCTH,
CBSI3aHHOMU ¢ (PU3HUKOIA.

B cootBerctBuu ¢ TpedoBaHusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenMera «Ddusuka» Ha YpPOBHE CpPEIHEr0o OOIIETro
oOpa3zoBaHusl BBHIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIMMH TPOJAODKCHHE
0o0pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YpPOBHE CPEIIHErO
obmero oopazoBanus orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hezento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemynaraempiii B mporpamMme 1o (u3MKe MEepedeHb JIa0OpaTOPHBIX U
PAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIaeT BHIOOD
POBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEM 00y4JaroIIMXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTO MO3HAHMS TPUPOBI.

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

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

CnocoObl m3MepeHus: (puU3nUeCKUX BEJIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuil  (GU3MUECKUX BEIMYMH (aOCONIOTHAsT U
OTHOCHUTENIbHA).

MopenvupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0COJNIIOTHO TBEPJOE TENO, HUJCAIbHAs >KUIKOCTb, HJCANbHBIA Ta3,
TO4euHBIH 3apsa). [ unoresa. Gusnveckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast Teopus.

Ponb u mecto ¢pusznku B GopMHUPOBAHUN COBPEMEHHOW HAYyYHOM KapTHUHBI
MUpa, B IPAKTUUECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MepeHne cuiibl TOKa W HANPSDKEHUS B LEMHU MOCTOSSHHOTO TOKA MpHU
MIOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi TabopaTopueit o ¢usuke. [Ipumepsr namepenus
(bU3HUECKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4n MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKIUMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemenienune, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKIMHU HA OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnii u CI0KeHUEe CKOPOCTE.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSIMOJMHEHMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTEPUATIBLHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBoOosHOE TajieHre. Y CKOpeHHe CBOOOHOrO majcHus. J[BrkeHue Tena,
OpOIIICHHOTO MO YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHSI MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonuneinoe paBwxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH MO
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHass CKOpOCTh. [lepron u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TAaHIE€HUUAIBHOE) U
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JNBI)KCHUE CHApsSJOB, IIEMHbIE, IIeCTEepEHUATHIE W PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Monenn CUCTEMBbI OTCu€Ta, WJUTIOCTpaLIUS KMHEMAaTUYECKUX
XapaKTePUCTHUK JBUKECHMUS.

CnocoObl ucciaenoBaHus JBHKCHUM.



Nnmtoctpauyss MpeaenbHOro TMEpexola 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 ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTel, TPAaeKTOPHM, CKOPOCTEN ABUIKEHHS OJHOTO M TOTO XKeE
TE€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne ycCKOpeHHs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

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

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpUn).

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANbHO. [IpoBepka
TUIIOTE3bl O MOPSIMOM MPONOPLIMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaJbHOCTHIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanne  3aBUCUMOCTH  Tiepuojia  OOpaiieHus KOHHYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

ITepBbii 3akoH HproTrona. MHeprmanbHble cuctembl orcué€ra. lIpuHimn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBLHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. DKBHBAJIECHTHOCTh T'PABUTALMOHHOW U
WHEPTHOM MACCHI.

Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAIEHUs OT BHICOTHI
HaJ] TIOBEPXHOCTBIO IUIAHETHI W OT TeorpaduyecKod MMPOTHL. JIBUKEHUE
HeOeCHBIX Tem W WX chyTHUKOB. 3akoHbl Kemepa. Ilepas kocmmueckas
CKOpOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokost. Koaddurment tpenust. Cuna CONPOTHBICHUS NPH JABHXCHUU Telld B
AKUJKOCTH WU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHHS.

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

TexHuyeckue yCcTpoONCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue paBuKeHUS Tel B HWHEPIHUATBHBIX W HEWHEPIHATBHBIX
CHUCTEMAax OTCYETA.

[IpuHUIKT OTHOCUTETBHOCTH.



Kauenue nByx HWIMHAPOB WJIM IIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE pABHOACHCTBYIOIIEH TMPUJIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Te€la Ha €ro YCKOpPEHHE B MHEPUHUAJIbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIOIIEH CHJI TIpU JABMKEHUU Opycka IO
HAKJIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKCHHS Opycka IO
HAaKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MAaCCHI.

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

N3yyeHne IBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIETKHil OJI0K.

N3mepenne  koadduumeHta  TpeHUS 1O  BEIWYUHE  YIJIOBOTO
ko3¢ dunnenta 3aBucuMoctu F,(N).

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

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHo TBEpoe Teno. [locTtynaTenbHoe U BpamiaTeabHOE ABUKEHUE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuuecknue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILITEWH,
CTPOUTEIIBHBIN KPaH, peIIETYAThIE KOHCTPYKLIUH.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombslt, RPAKMUKYM.

HUccnenoBanue ycnoBuil paBHOBECUS TBEPIAOIO Tejla, MMEIOLIETO OCh
BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalbHbIX TOUYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUATIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe cUitbl 1 N”3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nmnysibca MaTepuanbHOM TOUKU. [IpencraBienne o coxpaneHun
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISIX.

PabGoTta cuibl Ha MalloM W Ha KOHEYHOM TmepemenieHuu. [padudeckoe
npecTaBieHne paboThl CUITBI.



MonHOCTb CHUIIBI.

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

[ToTeHManbHBIE M HEMOTEHIMAIbHbIE CUJIbl. [lOoTeHIMabHAs SHEPrUs.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMUYECKas
CKOpOCTBb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBaenue bepHymm s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

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

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

W3meHeHune sHepruu Tena npu COBEPIICHUH PaOOTHI.

B3anmHbIe nIpeBpallleHUs] KHHETUYECKOW U MOTEHIMAIbHON SHEPIUuil Mmpu
JNEUCTBUM HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3Mmepenne numnyiibca Teja no TOpMO3HOMY ITYTH.

N3mepenne Cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOIITHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanune coxpaHeHHs! UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mMepenre KNHETHYECKON SHEPTUHU TeJla 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAIBHON SHEPTUU MPYKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOTHl CHIBI TPEHHS MPHU JIBIKCHUU Tella TI0 HAKJIOHHOU
TJTIOCKOCTH.

Pa3znen 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHYeckol Teopunt (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysus. bpoyHOBckoe aBmkeHHE. XapakTep
JIBIKCHUSI M B3aMMOJICHCTBUSI 4YaCTHI] BellecTBa. Mojelnn CTpPOECHHSI Tras3os,
KUIAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE THUX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BelecTBa.
IToctostnHas ABoraapo.

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

Mogenp wuAeambHOr0 rasa B MOJEKYJISIPHO-KMHETUYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3AaUMOIECHUCTBYIOT IPYT C APYTOM.

["a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kiamneiipona. AOconmtoTHas
Temriepatypa (1kana temneparyp KenbBuna). 3akon JlanberoHa. M3onpouecchl



B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBlICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBsi3p  MeXIy [JaBICHUEM W CPEAHEH KHUHETHYECKOW HHEpruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYIISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKONM CHUCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

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

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mogenb 6pOyHOBCKOTO JIBUYKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mporecca YCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHUS IIPHU
TEMII000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJIOM.

N3yuenne mM30TepMUYECKOTO Tpoiiecca (PEKOMEH0BAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yuenue n30X0pHOTo npoiecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

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

HyneBoe Hawano tepMmoauHamukd. CamMONpoOHM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp uIeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YPaBHECHUM:
ypaBHeHne MenaeneeBa—KitanelpoHa u BeIpaXEHUE JJ11 BHYTPEHHEN DHEPIUU.
YcioBUsST NPUMEHHMMOCTM 3TOM MOJENIH: HU3KAasd KOHIEHTpALMs 4YacTHIl,
BBICOKME TEMIIEPATYPHI. BeIpaxeHue il BHYTPEHHEN SHEPTUHA OJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OneMeHTapHasi paboTra B TepMoAWHaAMuKe. Brrumcienne paboThl 1O
rpaduky mporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Ttemnorel. TemnoéMkocTes Tena. YaenpHas MW MOJSpHas
TEINIOEMKOCTHU BEIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEII0Ta CrOPAHMS
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. [lonstre 00
aanabaTHOM Tporiecce.



IlepBbIii 3akOH TepMoaWMHAMHUKH. BHyTpeHHsia sHeprus. KomanuecTtBo
TEIJIOTBI W paboTa Kak Mepbl M3MEHEHWUS BHYTPEHHEM  DHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpMOAWHAMHUKH JIS HEPABHOBECHBIX ITPOIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCHOJIb30BAaHUSI  TEIUIOBBIX  JBUTATEIIECH.
TeroBoe 3arps3HEHUE OKPYKAIOIIEN CPEJIBL.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUITUOHEP, NTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOUHA,
IIOJIyYEHUE CBEPXHU3KUX TEMIEparyp, YTWIM3ALUs «TEIUIOBBIX» OTXOIOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIW3AIMs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAENbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEN SHEPTHUH.

HccnenoBanue agmadaTHOTO MIpoIiecca.

KoMnproTepHbIE MOJIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanue mmpouecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne agnadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

ITapoobOpa3oBanue M KoHIeHcarus. lVcrapeHwe u KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaHUSI.

Haceimiennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTM ¥  JAaBJIEHUS HACBIIMIEHHOTO Tlapa OT TeMIepaTypbl, UX
HE3aBUCUMOCTh OT 00BEMa HACHIIICHHOTO Mapa. 3aBHUCHUMOCTb TEMIIEpaTypPhl
KUIICHUS OT JABJICHUS B AKHUJKOCTH.

BraxxnocTs Bo3ayxa. AOCOIOTHASI 1 OTHOCHUTEINIbHAS BIAKHOCTb.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPONHUS
CBOMCTB KpHUCTALUIOB. [InaBineHwe w kpucrtajumsanus. YAedbHas TEMIoTa
maBiaeHus. Cyommmanus.

Hedbopmanmu TBEpAOro Tena. Pactsokenne m cxkarme. Casur. Momynb
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacmipeHne. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YacTHI] BEIIECTBA Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B (ha30BBIX MEPEX0OIaX.

VYpaBHeHue TermioBoro 0ansaHca.



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

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: IKUJIKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojen HEHBIOTOHOBCKOW JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN MCIAPEHUSI ) KUIKOCTEN.

N3MepeHne yaenpHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OlLIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucumoctu Jedopmaiiiu  pe3uHOBOTO oOpasma oT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoOBOAHUKH, OMAJIEKTPUKA M IOIYNPOBOJHUKHU.
DJIeMEHTapHbIM 3JIEKTPUUYECKHN 3apsll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbI.

Hampsox€anocts  anexktpudeckoro monsa.  [IpoOuerit  3apsin.  Jluaum
HanpsHKEHHOCTH AJIEKTPUUECKOro 1mojsi. OHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHUATBHOCTD 3JIEKTPOCTATHYECKOTO TOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspokeHue. [loTeHnmanbHas sHEpPrust 3apsjaa B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuuan snekTpocTaTudeckoro moss. CBs3b HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIUAJIOB IS QJIEKTPOCTATUUECKOTO MOJIs (KaK OJJTHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PaBHOMEPHO 3apsDKEHHOTO 1Mo 00béMy mmapa. [Tone paBHOMEPHO 3apsiKEHHOH
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JIMHUI HANPsHKEHHOCTH STUX IONCH H
SKBUINOTEHHAIBHBIX TOBEPXHOCTEM.

[IpoBOHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPSAI0B.

JIMDNEKTpUKKM B JJIEKTPOCTAaTHYECKOM  mousie.  [(udnexrprueckas
MPOHUILIAEMOCTh BEIIECTBA.



Konpencatop.  DnekTpo€MKOCTb  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IUIACTHUH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXIY HUMH U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

OueHka cuil B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailieHuss SHEPTUU  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3IYyUYECHUS CBETOAMNOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HampsDKEeHMST ) npu
MIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

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

3akoH Oma [iJ1s1 y4acTKa Lemu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IMPOBOJHHUKA OT €ro JUIMHBI U IUIOIIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajjieJIbHOE, CMEIIaHHOE COEMHEHUE
MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JJIEKTpUuUecKux uener. I[lpaBuna
Kupxroda.

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

MOIIHOCTB 3JIEKTPUUYECKOr0 TOKA. TeroBas MOIIHOCTb, BBIAEISIEMAs Ha
pesucrope.

OJIC m BHyTpeHHEE CONpPOTUBJIEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJMHOW (3aMKHYTOM) »3JIEKTpUYECKON 1enu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonpaeHncaTop B nenu noCTOSSHHOTO TOKA.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON SHEPTHUH.

Jlemoncmpayuu.



N3MepeHne cuilbl TOKa U HATIPSHKCHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSIKEHUS Uil PE3UCTOPA,
JIaMIIbl HAKAJIUBAHUS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS UUJIUHIPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IJIOIA TN TIONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TpU
MOCTOSTHHOM HaIlps)KEHUH.

[Ipsamoe wu3mepenne ODJIC. KopoTkoe 3aMblkaHHME TalbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

CrniocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanne pa3sHOCTM NOTEHIMAJIOB MEXAY IMOJOCAMU HCTOYHHMKA
TOKA OT CHJIbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

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

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXIY IMOJIOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

UccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIIEHUS] METAJLJIOB OT
Temrneparypbl. CBEpXIIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

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

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLAALIMS.
OnekTponus. 3akoHsl Dapajes A 3IEKTPOIU3A.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinnus. [1maszma.

TexHuyeckre ycTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMTIIbI, DJIEKTPOHHO-Ty4YeBas TpyOKa, MOJYIPOBOJHUKOBBIC MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTONMOMA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbI AnekTposn3a Papajes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Hab6nronenue amexktponmsa.

N3mepenue 3apsiga 0JIHOBAICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
aHAJOTOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTENbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BearnunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, WCCIECNOBAHUNA 3aBUCHUMOCTEU
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paszleliax «YUYEHUYECKHH DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIEe CBSI3H.

N3yuenune «kypca ¢usuku yriyonéunoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTEeMaTUKU, OMOJIOTHH, XUMUH, TeOrpaQuu U TEXHOJIOTHH.

Meowcnpeomemnvle NOHAMUA, CBAZAHHBIE C U3YYEHUEM MeEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIEHUe, HKCIEPUMEHT, MOJEeIUPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTH HW3MEPEHUN, HU3MEpPHUTENbHbIE MTPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, uX rpadUKd U CBONCTBA. TpPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCU KOOPAUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanwdeckoe IBIKEHUWE B JKHBOW mpupojne, nuddysus,
0CMOC, TETJIOOOMEH >KMBBIX OPTraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY KAIOIIEH
Cpelbl, yTUIU3aIKs OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHHWE M KaNWJULSIPHBIE SIBICHUS B
PUPOJIE, FNEKTPUUECKUE SIBIICHHS B dKUBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, JKUAKOCTEHM W Ta30B, KUJIKAEC KPUCTAILIbI,
ANEKTPUYECKUE CBOICTBA METAJUIOB, JJEKTPOJIUTHYECKAS JUCCOLUALIMS,
rajbBaHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpusa: BnaxxHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETD.

Texnonozusn:  tnpeoOpa3oBaHHWE  JBWKEHUW C  HMCIOJIB30BaHUEM
MEXaHM3MOB, YYET CYXOro M JKUJKOTLO TPEHUS B TEXHUKE, CTAaTUYECKHE
KOHCTPYKIIMU (KPOHILUTEWH, pemETyarble KOHCTPYKIUU), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUsI MEXaHHKW B TE€XHUKE (THMPOCKOII, BOJOMET U APYrue),
JIBUTATE)Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOuHA, OBITOBON XOJIOJAMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU IOJYYEHHS] COBPEMEHHBIX MaTepualioB, B TOM
YUCJI€ HAHOMATEpPUAIOB, U HAHOTEXHOJIOTHHU, 3JIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, TOJTYIPOBOIHUKOBHIE
npuOOpBI, ralbBaHUKA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTAaThl OCBOCHHUSA YuyeOHoro mnpenmera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHUHMCKOTO  OOIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCE
peanu3alui OCHOBHBIX HAINpPABJICHUN BOCIUTATEIIBHOW JEATEIIbHOCTH, B TOM
YUCJIE B YACTU:
rPasKIAHCKOT0 BOCIIUTAHMS:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIErocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TyMAaHUCTHUYECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYI [I€ATEIIBHOCTH B  HMHTEpEcax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3allny;

e YMEHHME B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOM IESITEIHHOCTH.

NAaTPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE  OTHOIIEHHWE K  TOCYJIapCTBEHHbIM  CHMBOJIAM,
JOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pElIEHUs, OpPUEHTHUPYSACh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIEITEIHLHOCTH YUEHOTO;

e OCO3HaHHE JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IYIIIETO.

3CTETUYECKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas SCTETUKY HAYyYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPY/AOBOI0 BOCIIUTAHMS:

e HHTEpPEC K Pa3auvHbIM cdepaMm NpodeccCHOHaTBLHON eSATeIbHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaan30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

e TOTOBHOCTb M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO B
obnacTu GU3NKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e chopMHUPOBAHHOCTH AKOJIOTMYECKOM KYJbTYPBI, OCO3HAHHE
TJI00QBPHOTO XapaKTepa KOJOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBICHUE JIECTBHM B OKPYXKAIOILIECH Cpeae Ha
OCHOBE 3HAaHUS LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEUECTBA;



PpaCcIpPpCHUC 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 (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOU JIeATeNbHOCTH, TOTOBHOCTh B IpOIIECCE
U3Y4YCHUS] (PU3MKU OCYIIECTBISTH MPOEKTHYIO M MCCIEI0BATEIBCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBHA:

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

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

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAH peIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIOIINXCS MAaTEpUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCJICICTBUH NEATEILHOCTH;
KOOPAWHHUPOBATh W BBIMIOJHATE pabdOTy B YCIOBHSX pPEaTbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aWMOICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHEC TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciieqoBareLCKue 1eCTBUSA:

BJIAQJETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHITHSIMH M
MeTOIaMH (PU3NYECKON HAYKU;

BJIAJeTh HaBBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
NEATEIbHOCTH B 007acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHHs] 3aaad (pHU3UIECKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbIX METOJIOB MMO3HAHUS,

BIIAJICTh BUJAMU JESITEIBHOCTH TO TOJYYEHUIO HOBOTO 3HAHMUSI, €r0
MHTEpIIpETalliK, IPEOOpa30BaHUI0 M MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YUCJE MIPU CO3JaHUU YICOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATH 3a/1a4y,
BBIJIBUTATh THUMNOTE3y €€ peIIeHHus, HaXOAUTh apryMEHTHI IS
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3a/laBaTh MapamMeTpbl U
KPUTEPHH PCIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPUTHYECKA  OIIEHHBAaTh HMX  JIOCTOBEPHOCTb, IIPOTHO3HPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTeIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TEPEHOCUTHh 3HAHHWS TO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3HENEATEIHHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;



BBIABUT'ATb HOBBIC HWACHU, IIPCIAJIaraTb OPUIHMHAJIBHBIC IIOAXOJAbBI H
PCUICHUA,
CTaBHUTDb HpO6HCMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJQJ€Th  HABBIKAMHM  TOJydeHHs  uHMOpManuu  (PU3NYEecKOro
collepKaHUsi M3 HCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/1ady C COOJIOJIeHHEM TPeOOBAaHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B Pa3NUYHBIX hopMaTax ¢
y4€éTOM Ha3zHAYeHUs WH(POpMAIMKM M IEJNEBOM ayJIUTOPHH, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKKM U BO BHEYPOUHOU
NeSITeHbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CHUTyalldd W CMSATr4aTh
KOH(DIIUKTHI;

pa3BEPHYTO ©  JIOTUYHO M3JlaraTh CBOKO TOYKY 3pEHHSI C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh M MCIHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JCUCTBUH C Y4ETOM
00IIIMX UHTEPECOB U BO3ZMOXKHOCTEH KaKI0T0 WiIeHA KOJIJICKTHBA,
OpPUHUMATh 1EeTM COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHHWIO: COCTAaBJISTH IUIaH
NEUCTBUM, paCIpelesATh pPOJAd € Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJIOT0 YYaCTHHKA KOMaHIbl B
oO1uit pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIC TPOEKTHI, OLICHUBATh WMJIEU C TO3UIIMH HOBH3HHBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh MMO3UTUBHOE CTPATETMUECKOE MOBEICHUE B PAa3TMYHBIX
CUTyallMsiX, TPOSBIATH TBOPUECTBO U  BOOOpakeHHE, OBIThH
WHUIIAATHBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBIABISITH IPOOJIEMBI, CTaBUTH H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENIbHO  COCTaBISATh  IUTAH  PEIICHHUS  PacuYCTHBIX U
KAueCTBCHHBIX 3a/1ay, IJIaH BBITIOJHEHHS TPAKTUYECKONW padOTHI ¢
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacupsATb paMKd Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MIPEANOYTEHUM;

JenaaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBATh (DOPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsM, BHOCHUTb KOPPEKTHUBBHI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIQJIETh HaBbIKAMH IIO3HABaTEIbHOM pe(dIIeKCHH KakK OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUUA U MBICIUTEIIBHBIX IPOIECCOB, UX PE3YJIbTATOB
1 OCHOBAHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH IS OIEHKH CHUTYyallud, BBIOOpaA
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHUS IO HUX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIWA3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mporecce mocTrkeHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTrPaMMBI 110
bu3uKe I YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOyYaroIImXxcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA  HMHTEIUICKT,  IPEATOJIararoIiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS,  BKJIIOYAIONIETO0  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OSMOIMOHAIBHBIM H3MEHEHUSM U  TMPOSBISATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIOMICH CTpEeMJIEHHE K JIOCTHUKEHUIO
e W yCIexXy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JICWCTBOBATH,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 TMPHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTh BBICTpamMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.



IMTPEJIMETHBLIE PE3YJIBTATDBI

K koniy oOyuenust B 10 knacce npeiMeTHbIe Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

NOHUMAaTh pPOJIb (PU3UKM B DKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ASTUYECKOM cdepax IesaTeIbHOCTH
YeJioBEeKa, 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 GOPMUPOBAHUM TPEJICTABICHUNA O (PU3UYECKON
KapTUHE MUDPA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SBJICHUI): MHEpLUATbHAs CHCTEMa OTCuéra, aOCOJIOTHO
TBEPAOE TEJIO, MaTrepuabHas TOYKA, PABHOYCKOPEHHOE IBUXKECHUE,
CBOOOJIHOE TajieHUE, aOCONMIOTHO ympyras nedopmarus, aOCOIIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJCIHU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALUIMYECKOTO) Teja, HUACAIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE T0JIE;

pasznuyaTh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (HyHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH MEXAaHWYECKHUE TMPOIECChl W SIBIICHUSA,
UCIIOJIb3ySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKU
(OTHOCUTENHHOCTh MEXAaHUYECKOTO JIBIKCHMSI, (POPMYIIbI KHHEMATUKH
PAaBHOYCKOPEHHOTO  JIBIDKEHMsI, TmpeoOpasoBanusi [amumes s
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMII
OTHOCHUTEJIBHOCTU [ 'anniiesi, 3aKOH BCEMHUPHOIO TSTOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBSI3h PaOOTHI CHUIIBI
C U3MEHECHUEM MEXaHUYECKOU SHEPTUH, YCIOBUS PABHOBECHUS TBEPIAOTO
Tesa), MPU ATOM HCIOIB30BaTh MATEMAaTHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuil ['ammiesi, BTOPOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPaHCHUS HMITyJIbCa U MEXAHWYECKOM DSHEPrUM, 3aKOHA
BCEMHUPHOT'O TATOTCHHUS;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI W SIBJICHUA,
nuCcnoJib3yss OCHOBHbIE TookeHMs MKT wu 3akoHBI MOJIEKYJISIpHOU
GU3NKM W TEPMOIWHAMUKHU (CBSI3b JIaBIICHUS HUACAIBHOTO Ta3a CoO
CpeOHEW  KHHETUYECKOM DHEpPrue  TEIUIOBOIO  JIBWKEHUS U
KOHLEHTPAIMEH €r0 MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpEIHEW KMHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro 4YacTHl,
CBSI3b JIABJICHHUS WICAJBHOIO Ta3a ¢ KOHUEHTPALMEW MOJIEKYJI U €ro
TeMIeparypou, ypaBHeHnne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJANHAMHKH, 3aKOH COXPAHEHUSI SHEPTUM B TEIJIOBBIX MPOIIECCAX),
IIPA 3TOM HCIOJb30BATh MATEMAaTHUYECKOE BBIPAXKECHUE 3aKOHOB,
YKa3bIBaTh YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHpaeneeBa—
Knaneripona;

aHAM3UPOBATh U OOBSCHATH DJJICKTPUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  MOJIOKEHUS W  3aKOHBI  BJIEKTPOJMHAMHUKUA  (3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, MOTeHIUATBHOCTh



ANEKTPOCTATUYECKOTO TOJIs, MPUHIUI CYNEPIIO3UIUU SIIEKTPUUECKUX
NOJIEH, TIPU 3TOM yKa3bIBas yCJIOBHS NMpUMEHUMOCTH 3akoHa KyioHa, a
TaKK€ MPAKTUYECKU Ba)KHbIE COOTHOILICHHS: 3aKOHbI OMa ISl yyacTka
UENU Y JJI1 3aMKHYTOM 3JIEKTPUUYECKOM Henu, 3akoH [[xoyna—JleHna,
npasuia Kupxroda, 3akonsl @apajes A1 371€KTpon3a);

OMKCHIBATH (PU3UYECKUE MPOLECCHl U SBJICHUS, UCMOIb3Ysl BEIUYHUHBI:
NEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JA U CUCTEMBI TET,
Cuja, MOMEHT CHWJIbl, JaBJEHUE, T[OTEHIMAJIbHAsA  DHEPTUs,
KUHETUYECKasi »JHEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbL,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIA TSKECTH, CUJIa YIPYTOCTH,
CUJla TPEHHUs, MOIIHOCTb, DHEPIrUsl B3aMMOJEUCTBUSA Tela € 3eMIIEH
BOM3M €€ TOBEPXHOCTH, DHEPrusi ynpyrou aedopmaiul MpyKUHbI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAas TeMmrmeparypa Teja, pabora B
TEPMOJAVUHAMHUKE, BHYTPEHHSASI SHEPrus HUICaJIbHOIO OJHOATOMHOIO
raza, paboTa HAEaTbHOTIO Ta3a, OTHOCUTENbHAS BJIAKHOCTh BO3IyXa,
KIT[ wmneanbHOro TEIUIOBOTO JBHUraTElsA; JJIEKTPUUYECKOE TOJIE,
HaIpsDKEHHOCTh  AJIEKTPUYECKOTO  MOJsA, HANpsSKEHHOCTh  IOJIS
TOYEHYHOTO 3apsA/la WIA 3apsHKEHHOro Imapa B BakyymMeé H B
IUAJIEKTPUKE, TMOTEHIMANT 3JEKTPOCTATUYECKOTO TIOJS, Pa3HOCTh
NOTEHIMAJIOB, JJEKTPOABWKYIIAsl CHJIA, CHJIA TOKa, HaIpsKEHHE,
MOIIHOCTh TOKa, 3JIEKTPUYECKAas] EMKOCTh IIJIOCKOrO KOHIEHCATopa,
CONPOTHUBJIEHUE YYACTKA LIEMHU C MOCJIEI0BATENbHBIM U MApaJlIeIbHBIM
COCMHEHUEM  PE3UCTOPOB,  DJHEPIUSA  DJIEKTPUYECKOTO  IOJs
KOHJIEHCATOpa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUM:
MEXaHUYECKOE JBUIKEHHE, TEIUIOBOE [BUKEHHUE YAaCTHUI] BEIECTBA,
TEMJIOBOE€  paBHOBeCcHE, OpOYHOBCKOoe  JBWXeHHE, auddys3us,
UCIIapEHUE, KUTICHHE W KOHJEHCAIM, TUIAaBJICHUE U KPUCTAJUIM3aLHs,
HaIPaBJICHHOCTb TeIIonepeaauH, ANEKTpU3aLUs TE,
AKBUIIOTEHLIIMAIIBHOCTh MOBEPXHOCTH 3aPSAKEHHOTO MPOBOIHUKA;
IIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hPU3UYECKON BETUUMHBI
OT JAPYroM C WCIHOJB30BAHUEM IMPSAMBIX HW3MEPEHUM, IPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYyYCHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJAEC TpaduKoB C y4ETOM
aOCOJIOTHBIX ~ TOTPENTHOCTEW M3MEPEHHH, JelaTh BBIBOJBI  TIO
pe3yJbTaTaMm UCCIEIOBaAHNUS;

MIPOBOJINTHh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYHMH, MPH ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHUS, OLICHUBATh A0COJIIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH  OMBITHI O MPOBEPKE MPEMIOKEHHOW  THIOTE3bI:
MJIAHUPOBATH AKCHEPUMEHT, coOupaTh AKCIIEPUMEHTAIbHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI U JI€JIaTh BHIBOJ O
CTaTyce MPEeJIOKEHHON TUIIOTE3bIL;

coOmoaTh  mpaBwia  0O€30MAaCHOTO  Tpyda TNpU  TPOBEICHUU
WCCJICIOBAaHUM B paMKax Y4YEOHOrO HKCIEPUMEHTA, MpPAKTUKyMa H
y4eOHO-UCCIEeIOBATEIbCKOM M TMPOEKTHOM  NIEATENbHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPONCTB U  JIaDOPAaTOPHOTO
000pyIOBaHUs;

pemarb pacyéTHbIE 3aJa4d C SBHO 33JaHHOM W HESBHO 3aJaHHOM
(u3HUecKoil MOJIETBIO: HA OCHOBAHHUH aHAJIH3a YCJIOBHSI 000CHOBBIBAThH
BBIOOp (u3MYEecCKOl Mojaenu, OTBeJaromeil TpeOOoBaHUAM 3a7adH,



OPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAaThl
(GU3NYIECKUX TEOpUH TPU HUCIOIH30BAHUM MATEMAaTHYCCKUX METOJIOB
pelieHuss 3aad, MPOBOAUTH pacdy€éThl Ha OCHOBAHUU HWMEIOIIUXCS
JTaHHBIX, aHAJU3UPOBATh pPE3yJbTaThl M KOPPEKTHPOBATH METOJIBI
pENIeHUs ¢ YIETOM MOTyUYEHHBIX Pe3yIbTaTOB;

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

UCTIONb30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTEIBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCHUHCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOM U
POU3BOJCTBEHHOM  JICATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM ¢
(bu3HMUEeCKUMU TIPOLIECCAMHU, C TTO3UIIUNA IKOJIOTUYECKON O€30MacHOCTH,
NPEICTABICHU O paIMOHAIILHOM MPUPOJIOINOJIb30BAHUHU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMXKCHUM HAyKH U TEXHOJIOTHH IS
JabHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ MH(pOpMaLIUel PU3NIECKOTrOo
CoJlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOIB30BaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TIOMCKA, TEPepadOTKU M TMPEIbSABICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHON uHbopMaIm, CTPYKTYPUPOBAHUS u
UHTEprpeTanud  WHGOpPMAIMK,  MOJYYEHHOW M3  Pa3IMYHBIX
MCTOYHHMKOB, KPUTHYCCKH aHAIM3MPOBATH MOJITYYaeMyH0 MH(OPMALHIO
U OILICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MUMEIOIIMXCSl 3HAHU,
TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA UHPOPMAIINK;

OpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpPETEHUsT HOBBIX 3HAHWM B  TIpolecce
BBITIOJIHEHHUS MTPOCKTHBIX U yU4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B TPYIIEe ¢ WUCHOJHEHWEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBATh ~ pabOTy  TPYMNIbI,  PAIMOHAIBHO  pacHpenemsTh
NeSTeTPHOCTh B HECTAHJAPTHBIX CHUTYallUsIX, aJeKBaTHO OIICHUBATh
BKJIQJl KQXJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaeMOn
MpOOJIEMBI,

MIPOSIBJISITH MOTHBAIUIO K Oyayiel mpoecCHOHABHON JeSTEIbHOCTH
M0 CHEIHATBHOCTAM (PHU3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3jiejioB H TeM DJieKTpoHHbIe (HuppoBbIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIEe pecypChl
I padoThI padoThI
Paznea 1.HAYUHBINA METO/I IIO3HAHUSA ITPUPOIBI
11 Hayunslit MeToq o3HaHUA 6
' HPUPOIBI
Htoro no pazneny 6
Pa3znen 2.MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPAOTO TEna 5 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Htoro no pazneny 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA
OcHoOBBI
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
TEOPHUH
TepmoauHamuka. Terossie
3.2 phoA 20 1
MalluHbI
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 1




@Da30BbIe IEPEXOIBI

Uroro no pazgeny 49
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DIEKTPUUECKOE T10JIe 24
4.2 [ToCTOSIHHBIN JIEKTPUUECKUNA TOK 24
4.3 ToKM B pa3nu4HbIX cperax 6
Uroro no pazgeny 54
Paznea 5.0U3NYECKUN TIPAKTUKYM
51 DuU3NYECKU MPAKTUKYM 16 16
Wroro no pasaeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10
170 16
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