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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 ¢Qu3uke Ha YypoBHE cpeAHero oOuero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHHMM K pPeE3yslbTaTaM OCBOECHHS
OCHOBHOM o0Opa3oBaTeinbHOM mporpammel, mnpexacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocriuTanus U KoHueniuu
npenojaBanus yueOHoro npenMera «dusnka» B 00pa30BaTEeNIbHBIX OpPraHu3ausax
Poccuiickoit  depepanuu,  pealM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCJIEA0BATENIbHOCTh U3YUYEHUSI TEM U Pa3/eioB
y4eOHOro mnpeameTra ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€i,
JOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEN  00yyaroluxcs.
[Iporpamma mo ¢u3uke naéT NpejcTaBlIeHUE O LEJAX, COJASpPKAHMM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHHS U PAa3BUTHUA OOYYAIONIMXCA CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOnIEHHOTO YpOBHSI IO3BOJSIET PEAM30BATh
3a/layu MPO(ECCUOHATILHON OPUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HHTEIUIEKTYyaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEH KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBHUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme mo ¢usnuke oOmNpenensioTcs IUTAHUPYEMBbIE Pe3yNIbTaThl
OCBOEHHUS Kypca (PU3UKHU HA YPOBHE CPEIHETO OOIIero 00pa3oBaHUs: TMYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM O0O0y4YaroluXcs, OCBOUBIIUX
nporpaMMmy TI0 (HU3MKE HAa YpPOBHE CpeaHero oOmiero oOpa3oBaHUS Ha
yriayOiaEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE IPEIMETHBIC PE3YJIBTATHI IO TO/1aM O0yUYEHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wWMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH i1 pealiM3allid  Pa3lIMYHbIX METOJIMYECKUX
MOJXO/IOB K TMpPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TPU YCIOBHH
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka O HamOoJjee OOUIMX 3aKOHAaX MPHUPOJbI, BBICTYNAas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUM, H3y4aeMbIX XUMHEH, OHOJOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEPUAIOB C 3aJaHHBIMHU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydyarouierocs, B (popMupoBaHre YMEHHM NMPUMEHATh HAYUYHBIN
METO/]I MO3HAHUS MPHU BHINOJHEHUN UMHU YY€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (huU3MKH Ha YpOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0KEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOMN (U3UKHU.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanoiaracT HCIOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWIOKEHUM H3YYECHHBIX TEOpUM M 3aKOHOB. [Ipw 3TOM paccMaTpuBarOTCAd Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEP)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHHKM M TEXHOJOTMH, a TaKKe OOCYXIECHHUS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofep)aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peammzanust 3THUX
MIPUHIIMIIOB 0a3UpyeTCsl HA UCIIOIb30BAaHUH CAMOCTOSATEIBHOIO IKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBytonero ¢akropa ydeOHoro mpouecca. s yrinyOiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanm3anmuu  (U3MUECKOTO TMpakTuKyma. B mepBoM cimydae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce u3yudeHus pazzgena (tembl). [lpu 3Tom mom pabdotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B nmporpamme mo (Qu3uMke cHcTeMa YYEHHUYECKOTO JKCIEPHMEHTA,
1abopaTopHbIX pabOT M MpakTUKyMa MpPEJICTaBICHA €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPoIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecreumBaeTcs
OBJIaJICHUE OOYYaIOMIMMUCS YMCHHSIMHU TPOBOJUTH TMPSMBIE M KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBAHUS 3aBHUCHUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcUYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 3aJa4H C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIAIOTCS 3a7aHusl Ha OObBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUYeHHI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JAOHKEH U3Y4aThCsl B YCIOBUSIX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
Gu3NKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke JIEMOHCTPAIMIOHHOE 000PYy/JOBaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (HU3UKE KITIOYEBBIX JAEMOHCTpAIUd s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE€ HU(POBBIX JTAOOPATOPU.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

e (opMmupoBaHHe UHTEpECa U CTPEMJICHUSI 00YYAIOLUXCSl K HAYYHOMY HU3Y4YEHUIO
IPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTaBICHUI O HAYYHOM METOJle MO3HAaHMS U (POopMUpPOBaHME
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBIICHUSIM;

e (QopmMupoBaHHEe HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa H3y4YeHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBaHre yMeHHUI OOBSCHATH SIBJCHHUS C UCIOJb30BaHUEM (U3MUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHHe TpPEACTABICHUA O POIM (PUIMKH [ Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE MPEACTABICHUIN O BOBMOXKHBIX chepax Oyayuien npodeccuoHaaIbHOMU
JeSITEIbHOCTH, CBSI3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JIaJbHEHIIIEMY 00yUYEHUIO
B ATOM HaIlpaBJICHUHU.

JlocTiKeHne 3THX Iiesiell 00ecneunBaeTcss pPelieHueM CIEAYOIUX 3a/1ad B
npoliecce U3ydeHus Kypca (pU3uKu Ha YpOBHE CpelHEro o0uiero oopa3oBaHusi:

e IPUOOpETEHHE CHUCTEMbI 3HAHUI 00 OOmMX (PU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAax, TEOpMsX, BKJIIOYas  MEXaHMKY, MOJEKYJSIPHYIO  (U3HUKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(YU3HKY;

e (opMHUpOBaHHE YMEHHUI NPUMEHATh TEOPETHUECKHUE 3HAHMS JUJISl OOBSICHEHMS
(Gu3nyeckux SBICHUNA B MPUPOAE U JJI MPUHATUS NMPAKTUUECKUX PELICHUN B
IMOBCEIHEBHOM »KU3HHU,

e OCBOEHHE CIIOCOOOB PEIIECHUsI Pa3IMYHbIX 3aJ]]a4 C SBHO 3a/laHHOM (u3nyecKoil
MOJIeNbIO, 3a/1a4, M0IPa3yMEBAIOIINX CAMOCTOSATENbHOE CO3/IaHue (PU3NUECKON
MOJIENIM, AJEKBATHOM YCJIOBHMSAM 3aJadd, B TOM YHCIE 3a7a4 HHKEHEPHOI'O
XapaKTepa;

e I[IOHMMaHHE (PU3MUECKHMX OCHOB U MPHUHLMIIOB JEHCTBUS TEXHUYECKHX
YCTPOICTB M TEXHOJOTHMYECKHX IMPOLECCOB, MX BIHSIHHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHM CaMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEICHHUS
(GU3NYECKNX OSKCIEPUMEHTOB, aHalM3a W HWHTEpIpeTanuu HHOpMaIHH,
OIpEJIENIEHMS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yibTaTa;

e CO3/IaHUE YCIOBUM U1 pAa3BUTUS YMEHUWA MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH;



e pa3BUTHE MHTEpeca K cepaMm MpoecCHOHATBHON 1eATebHOCTH, CBSI3aHHOM C
(U3HKOI.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydyeHuss ydeOHoro mpeamera «®Dusmka» Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obpaszoBanus oTBoauTcs B 10 kimacce — 170 gacoB (5 4acoB B HEIEIIO).

[Ipennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb TabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpoOBEACHUS JTaOOPAaTOPHBIX pabOT W OMBITOB C YYETOM WHAMBUAYATHHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPKAHUE OBYUEHUSA
10 KIIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®uszrka — pyHIaMeHTaabHas Hayka o npupoje. HayuHbslii MeToa O3HAHUS U
METO/IbI UCCJICIOBaHUS (PU3NUECKUX SIBICHUM.

DOKCIEPUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemnoct  u3MmepeHuid  pusznueckux  BenuuyuH  (abcCoyfoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBICHUN U MPOILIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENOo, HUicalbHAs >KUIAKOCTb, WJICAIBbHBIA Ta3, TOYCUHBIM
3apsin). ['unoreza. @U3NYECKUA 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3ndecKast
TEOpHs.

Pons u mecto ¢uzuku B pOpMHUPOBAHUU COBPEMEHHOW HAay4YHOW KapTUHBI
MUpa, B MPAKTHYECKOMN JEATEILHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

o l3MepeHue cUibl TOKA M HAIPSKEHUS B 1€ OCTOSIHHOTO TOKA MPU MOMOILH
AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

e 3HakoMcTBO ¢ mu@poBoi nabopatopued mo Qusuke. [Ipumepsr u3MepeHus
(du3MUeCKUX BETUYUH MPU MOMOIIHN KOMIIBIOTEPHBIX JAaTUUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Paguyc-BekTop MaTepuaibHOM TOYKH, €r0 MPOEKIMH HA OCH CHCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpPOCTb (CpelHsIsi CKOPOCTh, MIHOBEHHas CKOPOCTH) M
YCKOpPEHHE MaTepuajbHOM TOYKH, UX MPOEKIMU HA OCU CHUCTEMBI KOOPAUHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpUAIbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBoOomHOE TmajieHre. YCKOpEHHE CBOOOJHOrO TmajeHus. JIBMKeHHE Tena,
OpOIIEHHOTO TOJ YyIIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaTIbHON TOUYKHU OT BPEMEHU U UX TPAPUKH.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: CIUIOMETP,
IBWKCHHE CHApsJo0B, LEIMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

e Mogenp cuctemMbl OTCYETA, WIUIFOCTpALUMs KUHEMATHYECKUX XapaKTEPUCTUK
JBUYKEHUS.

o Cnoco0sbl Hccne0BaHus ABUKECHHM.

o HimrocTpanus npeaenpHoro nepexona U U3MEpEeHNe MrHOBEHHOM CKOPOCTH.

o IIpeoOpazoBanue NBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

o Ilagenue Ten B BO3AyXE U B pa3pe’KEHHOM MPOCTPAHCTBE.

o HaOmtonenue nBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY H
TOPU30HTAIIBHO.

o HanpaBneHne cKOpoCTH NpU JIBHKEHUU IO OKPYKHOCTH.

o IIpeoOpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

o (CpaBHEHHE IIyTEH, TPACKTOPHUNA, CKOPOCTEH IBHKEHHS OJHOTO U TOTO K€ TENA B
Pa3HBIX CHCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

o l3yueHne HEpaBHOMEPHOIO ABMKEHHUS C LEJIBI0 ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

o N3mepeHne yCKOpeHMs NPU NPSIMOIMHENHOM PaBHOYCKOPEHHOM JIBUKEHHH 110
HAKJIOHHOM IIJIOCKOCTH.

o MHccnepnoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

o U3mepenue yckopeHus cBOOOIHOrO MajieHus! (PEKOMEHI0BAHO HCIOJIb30BaHUE
1 poBoii 1abopaTopun).

o U3ydenue naBuxeHus Tena, OPOIIEHHOIO TOpu30oHTaIbHO. [IpoBepka rumoressl
O MIPSIMOM IPONOPLUHMOHAIBHONW 3aBUCUMOCTHM MEXKIY HaJIbHOCTBIO IOJIETA U
Ha4yaJIbHOW CKOPOCTBIO TEa.

o H3yyeHume pABMIKEHHS Tela IO OKPYXHOCTH C THOCTOSHHOM II0 MOZYJIIO
CKOPOCTBIO.

o HccnenoBanue 3aBUCHMOCTH Tepuojia OOpalieHUs] KOHUYECKOrO MasTHHUKA OT
€ro IapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumMn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
UHEPTHOU MacCCBHI.

Cuna Ts%ecTH. 3aBUCUMOCTb YCKOpPEHHUsI CBOOOJHOTO MaJCHHS] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoll MmUPOTH. JIBHXKEeHHE
HeOEeCHBIX Tell U UX clyTHUKOB. 3akoHbl Keruepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS M CUJIa TPEHUS
nokost. Koapouuuent tpenus. Cuna CONPOTUBICHUS TNPU JABWKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHudeckne yCTpOWCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIUITHUKH,
JIBHKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

o HaOmronenue nBHXEHUS Tel B MHEPUMAIBHBIX M HEMHEPLHAIbHBIX CHCTEMaX
OTCYETA.

o [IpuHIUII OTHOCUTEIBLHOCTH.

o KaueHne nAByX WIWIMHAPOB WIA IIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBLHON CUCTEMBI OTCUETA.

o CpaBHEHHE PABHOAECHUCTBYIOIIECH MPUIOKEHHBIX K TEIy CHJI C MPOU3BEICHUEM
MAaccChl Tejla Ha €ro YCKOPEHHUE B UHEPLUAIBbHON CUCTEME OTCUYETA.

e PaBeHCTBO CuJl, BO3HUKAIOIIKUX B PE3YyJIbTATE B3AaUMOACHCTBHUS TEIL.

o M3mepeHne Macc 0 B3aUMOJICUCTBUIO.

o HesecomocTs.

o Bec Tena nmpu yCKOPEHHOM IOABEME U MTAJICHUH.

o llenTpoOexHBIC MEXaHU3MEI.

o (CpaBHEHHE CWJI TPEHUS NOKOSI, KAYEHUS U CKOJIbKEHHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

o l3MepeHne paBHOAEUCTBYIOLIEH CUJ MPU ABMKEHUM OpycKa MO HAKIOHHOMU
IIJIOCKOCTH.

o IlpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHM JBWKEHUS Opycka 1o
HAaKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MacChl.



e HccrnenoBanue 3aBUCMMOCTH CHUJ YNPYTOCTH, BO3HUKAKOIIUMX B NPYXUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

e l3yuyeHue ABMIKEHMSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON uepes
NErKuid OJIOK.

e U3mepenne koddduiiieHTa TPEHHUS MO BEIUYMHE YTI0BOTO KoddduiueHTa
3aBucumoctH Fpy(N).

e lccnenoBanue nBMXeHUs OpycKa MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHS.

o 3ydeHue IBMKEHUS TPy3a Ha Bay C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

e YCIOBHS paBHOBECHS.
o Bunael paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

e HccnenoBanue yciioBHil paBHOBECHUsS TBEPAOTO Tela, MMEIOLIET0 OCh
BpalICHUSI.

o KoHcTpyHnpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

o l3yyeHue yCcTOMYMBOCTU TBEPIAOTO TEIA, UMEIOIIETO IJIOMIA/Ib OMOPBI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomeHT umnynbca mMaTepualibHOM TOYkW. [IpencraBieHue O cCOXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi mMarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW S3HEPTUU MAaTEPUATBbHON TOUYKHU.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM A HUACATBbHOM KXUAKOCTH KAaK CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

e 3aKOH COXpaHEHHUs UMITYyJIbCa.

o PeakTuBHOE IBUKEHHUE.

o H3mepeHne MOITHOCTH CHUJIBI.

e lI3MeHeHUE PHEPTHU TeNa MPU COBEPIICHUH PabOTHI.

o DB3anmHble nNpeBpalleHUsT KUHETUYECKOM M IOTEHUMAJIbHOW DHEpPruil Ipu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIBI YIIPYTOCTH.

o CoxpaHeHue YHEpruu Ipu CBOOOTHOM MAJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

o M3mepeHne ummyibca Teaa o TOpMO3HOMY ITYTH.

o Il3mepeHne CUIIBI TSATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIIS U MOIITHOCTU CHIIBI
TATH.

o (CpaBHEHHE U3MEHEHHUS UMITYJIbCA TEJNA C UMITYJIbCOM CHUJIBIL.

o HccnenoBanue COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBHM.

o l3MepeHne KHHETUYECKOW SHEPTHUH TEJIa IO TOPMO3ZHOMY MYTH.

e CpaBHeHHE M3MEHEHHS MOTCHIIMAIBHOW SHEPTHH MPYKUHBI ¢ pabOTON CHUIIBI
TPEHUS.

e Omnpenenenne padOTHl CWIbBl TPEHHUS MPU ABMKEHUU Tejla MO HAKIOHHOM
IIJIOCKOCTH.

Pazagea 3. MouiekyasipHasi pu3suka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JNBW)KEHUS W B3aWUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta30B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb ueanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOco0THAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
ujeaTbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKON TEOPUH UCaTLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

e Mopnenu IBHKEHUS YacTHUL BEILIECTBA.

e Mogenb OpOyHOBCKOTO JBUKEHUS.

e Buzeopomnuk ¢ 3anUChI0 peasbHOTO0 OPOYHOBCKOTO JIBUKEHUS.
o JInddy3us KuIKOCTEH.

e Mopgaens onbita IlTepHa.

o IlpuTskeHne MOJIEKYIIL.

e Moaenu KpUCTAIUNIMYECKUX PEIIETOK.

o HaGmrogenue u uccienoBanue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

e HccnemoBanue mpolecca yCTaHOBJIEHUS  TEIUIOBOTO  PABHOBECUS  MPH
TEIUIO0OMEHE MEXTy TOpsSiYeid U XOJIOTHON BOJOM.

e l3yuyeHue wu30TEpMHUECKOrO IMpouecca (PEKOMEHJAOBAHO HCIOJIb30BAHHE
1 poBoii 1abopaTopun).

o N3ydyeHue U30XOpPHOrO Iporecca.

o M3ydenue nu3o06apHOTo Mpoiecca.

o IlpoBepka ypaBHEHHUS COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUH st
TEPMOJUHAMUYECKON CUCTEMBI. BHEIIHNE U BHYyTpeHHUE napameTpsbl. [lapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMbl KaK CpPEJHUE 3HAYEHUS BEJIIMYMH, ONHCHIBAIOIIUX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTPAalUs YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHM OJJHOATOMHOI'O HJIEAIBHOTO
rasa.

KBa3zucratnyeckne 1 HECTATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cmocod  U3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CUCTeMbl 0e3  coBepuueHuss pabotbl. KoHBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Temno€MkocTh Tena. YIenpHas W MOJSpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOoAMHAMUKU. BHyTpeHHsas odHeprus. KoauuecTBo
TEIUIOTBI M paboTa Kak  Mepbl  HM3MEHEHUsS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eAMHCTBeHHAas aanabara. AGCOOTHAs TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenune KIIJI. [ukn Kapro.

DKOJIOTMYECKHE aCHEKThl MCIOJIb30BAHMS TEIUIOBBIX JBHrareneil. TemnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, IU3EIbHBIH M KapOIOpaTOpHBIM JBUTaTeiau, HapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHMU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHMYECKOrO TOIIMBA JIs
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

o N3mMmeHeHue TemnepaTypsl IpH aquadaTHYECKOM PacIIuPEHHH.
o Bo3aymHoe orauso.
o (CpaBHEHME YIEIIBHBIX TEIIOEMKOCTEH BEIIECTB.



e CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUHU.
o MHccnenoBanue aanabaTHOrO mpoiecca.
o KoMmnblOTEpHBIE MOJIENIH TEMIOBBIX JBUTATENCH.
Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.
o H3mepeHue yaenbHON TEIIOEMKOCTH.
e HccnenoBanue npoliecca OCThIBaHUS BELIECCTBA.
o MHccnenoBanue aanabaTHOrO mpotecca.
e l3ydeHue B3aMMOCBSI3H DJHEPTUU MEKMOJIEKYJISPHOIO B3aUMOJICUCTBUS U
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcauus. VcnapeHue u KumneHue. YjeiabHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHHble W HEHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUs CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmmpeHue KUAKOCTEH W TBEPABIX Tes, OOBEMHOE U JIMHEMHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B Pa30BBIX MEPEXOIax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHoctHOe HaTsmKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKUE IIPOLECCHL:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

o TemnoBoe pacmpeHue.

o (CBoiicTBa HACBHIIIEHHBIX MMAPOB.

o Kunenne. Kunenre npu moHWKEHHOM JIaBJICHUH.
o M3mepeHue cuibl TOBEPXHOCTHOTO HATSIKEHMUS.

e OnbITHI ¢ MBUTBHBIMU TJIEHKAMU.

o (CwmauuBanue.



o Kanunnsipuele sBICHUS.

e Mogenu HEHPBIOTOHOBCKOM XKHUJIKOCTH.

e CnocoObl u3MepeHust BIaXKHOCTH.

o HccnenoBanue HarpeBaHUs U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

o Buasl nedopmarmii.

o HabGmonenue Manbix negopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

o l3ydeHue 3aKOHOMEPHOCTEU UCIIAPEHUS KUIAKOCTEM.

o H3mepeHue yenbHOM TEIUIOTHI IJIABJICHUS JbJA.

e H3ydeHue CBOIMCTB HACHIIICHHBIX MMAPOB.

e l3mepenne abOCONMIOTHOM BIIAXXHOCTU BO3JyXa M OIICHKA MAacChl IMMapoB B
MIOMEILICHUHU.

e U3mepenue koaduimenTa moBEpXHOCTHOTO HATSIKEHUS.

o MW3mepenne moayns FOnra.

e UccnenoBanume 3aBUCHUMOCTH  JeopMaliiu  pEe3WHOBOrO  oOpasla  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNeMEHTapHbI BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHUS AIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbIA  3apsin. Jlunuwm
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JIEKTPOCTATUUECKOrO TMoJis. Pa3HOCTh MOTEHUMANOB U
HanpsbkeHue. lloTeHnmanbHas SHEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMAIOB [JI1 3JIEKTPOCTATUYECKOTO TMOJA (KaKk OJHOPOAHOrO, TakK u
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3UINU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0wbéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHbl JHHUN HANPsHKEHHOCTH OSTUX TMOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHMKH B 3EKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aps0B.

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JJIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

e YCTPOMCTBO M IIPUHIIMUII JEUCTBUSI DIIEKTPOMETPA.

e DIIEKTPUUYECKOE TOJIE 3apSIAKECHHBIX IIAPUKOB.

e DIIEKTPUUYECKOE TOJIE ABYX 3aPSIKEHHBIX IJIACTHH.

e Monuenb anekTpocTaTruueckoro reHepartopa (Ban ge I'paada).

e [IpOBOJHUKHU B INEKTPUUECKOM MOJIE.

e DIJIEKTPOCTATHYECKAS 3aIUTA.

e  YCTpPOMCTBO U JIEMCTBUE KOHJIEHCATOPA ITOCTOSIHHON U MEPEMEHHON EMKOCTH.

e 3aBUCUMOCTb BJICKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAIN TIJIACTHH,
PAcCTOSIHUSI MEXAY HUMH U AUJIEKTPUUECKONU MPOHULIAEMOCTH.

e DHeprus 3EKTPUUYECKOT0 MOJIA 3apPSKEHHOT0 KOHAEHCATOPA.

e 3apsnka u pa3psiliKa KOHIEHCAaToOpa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoul, npakmukKym.

e OneHka cuil B3aMMOJICHCTBUS 3aPSAKEHHBIX TE.

o HalGmonenue mpeBpaliieHus YHEPTUU 3apsIKEHHOTO KOHJIEHCATOPa B HYHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

o l3yyeHue npoTekaHus TOKa B LIENH, COAEPHKALIENH KOHJIEHCATOP.

o Pacrnpenenenue pa3HOCTH NOTEHIMAIOB (HAMPSKEHMS) MIPU MOCIEA0BATEILHOM
COEIMHEHUHN KOHJIEHCATOPOB.

o HccnenoBanue paspsiia KOHIECHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenune U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuér pa3BeTBnEHHBIX AnekTpuyeckux uenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TeniaoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOW I1enu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJITMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

e l3MepeHue cuiibl TOKA ¥ HAITPSIKEHUS.

e HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HANpsOKEHUs Ui PE3UCTOPA,
JaMIbl HAKAJIMBAHUS U CBETOJIMO/A.

e 3aBUCUMOCTb CONPOTHUBJICHUS IWIUHIPUYECKUX IPOBOJHUKOB OT JIJTUHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

e HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKAa OT COIMPOTHUBJICHHS MPU MOCTOSIHHOM
HaIPSKEHUU.

o Ilpsamoe n3mepenue 3/]C. KopoTkoe 3aMbIKaHUE rajbBAHUYECKOTO DJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

e Cnoco0OwsI coeuHEeHHS UCTOYHUKOB Toka, IJIC Oarapei.

e HccnenoBanue pa3HOCTH MOTEHLUHUAIOB MEXIY MOJIOCAMHU UCTOYHHMKA TOKA OT
CWJIBI TOKA B LIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

o lccnenoBaHue CMEIIAHHOTO COEMHEHUST PE3UCTOPOB.

o l3MepeHune yIenbHOr0 COMPOTUBRIICHHS TPOBOIHUKOB.

e lccnenoBaHue 3aBUCMMOCTM CHJIBI TOKa OT HANpSOKEHHUS [JJIS  JIaMIIbI
HaKaJIMBaHUSI.

e YBeIMYEHUE Mpeferna U3BMEPEHUsSI aMIiepMeTpa (BOIbBTMETPA).

o HM3amepenne 3/1C 1 BHyTpEHHETO COMTPOTUBIICHUSI ICTOUHUKA TOKA.

e HccnenoBanue 3aBucumoctd OJIC raqbBaHUYECKOrO 3JIEMEHTAa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHUU.

e lccnenoBanue pa3HOCTH MOTEHUHMAIOB MEXIY MOJIOCAMHU UCTOYHHMKA TOKAa OT
CUJIBbI TOKA B IIEIH.

e lccnenoBaHnue 3aBUCHMMOCTHM TOJIE3HOM MOUIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MNPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
temneparypsl. CBEpXIPOBOAUMOCTb.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBOAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIATAX. DJIEKTPOIUTUYECKAS ITHCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiiHble
JaMIIbl, 3JIEKTPOHHO-TydeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

e 3aBUCUMOCTbH CONPOTUBIICHUS METAIVIOB OT TEMIEPATYPHI.
e IIpoBOAMMOCTE 3JEKTPOJIUTOB.

o 3axonsl anekrponuza dapanes.

o HckpoBol pa3psaa U MpOBOAUMOCTh BO3/1yXa.

o (CpaBHeHHME TPOBOJIMMOCTH METAIJIOB U MOJYIPOBOJIHUKOB.
e  OAHOCTOPOHHSA NPOBOJAUMOCTD THO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

o HaGmonenue anekTponusa.

o M3mepeHue 3apsiaa OAHOBAJIECHTHOI'O MOHA.

e HccrmenoBanue  3aBUCUMOCTH  CONPOTHUBIIEHHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPBI.

o CHiTHE BOJIBT-aMIEPHOI XapaKTEPUCTUKHU AUOA.

DOU3NYeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMITBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TIOTPEIIHOCTH U3MEpPEHUN (HU3MUECKUX BETUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nuecknx BENMYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUHM  SKCIICPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS C YYETOM COJEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (u3MUecKas BEIUYUHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHBIE TPUOOPHI, ITU(ppoBast 1abopaTopus.

Mamemamuka: peunieHHe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbona, ux rpadpuku u cBoiicTBa. TpuronoMmerpuueckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIW3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIJIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KANMJUISPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEIeCTBA, MOJSpPHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEN, )KUIAKOCTEH M ra3oB, KUJIKUE KPUCTAIUIIBI, DIEKTPUUYECKHUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJoOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110

®U3NUKE HA YPOBHE CPEJJHEI'O OBIIIET'O

OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBLIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4eOHOro mpeamera «Du3uKa»

JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIUECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U ONbITa JACATEIBHOCTH B IPOIECCE peATU3allii OCHOBHBIX HAIPABICHUN
BOCIIUTATEIbHOMN JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

TPAXKIAHCKOTOBOCIIUTAHMS :



c(OpPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3ULKUHM O0YyYarOUIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUMCKOr0 OOIIECTBa;

MPUHATHE  TPAJAUIIMOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPaTHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTb B HHTEpECAX IPa’kJaHCKOIO
oO011ecTBa, y4aCTBOBATh B CAMOYINPABICHUH B 00pa30BaTeIbHON OpraHU3allly;
yMEHHE B3aUMOJICHCTBOBATh C COLIMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIHUSIMU U Ha3HAYCHUEM,;

TOTOBHOCTbH K TYMaHUTAPHOUN M BOJIOHTEPCKOM €SI TEIbHOCTH.

MAaTPUOTUICCKOIOBOCIIHTAHUSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaXKJAHCKON MIEHTUYHOCTH, TATPUOTU3MA;
LEHHOCTHOE OTHOIIEHUWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JIOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'OBOCIIMTAHUSA:

C(i)OpMI/IpOBaHHOCTB HPAaBCTBCHHOT'O CO3HAHUA, 9 TUUCCKOT'O ITOBCIACHHUA,
CIIOCOOHOCTD OIICHHUBATL CUTYAIUI0O W ITIPUHUMATL OCO3HAHHBLIC PCUICHUA,
OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTHU, B TOM 4YHCJIC B
ACATCIIBHOCTH y‘IéHOFO;

OCO3HAaHHUC JIMYHOI'O BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6}’,[[}’[[161’0.

ICTETHIECCKOIOBOCIIMTAHUA .

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAs ACTETHKY HAyYHOT'O TBOPUYECTBA,
npucyuiero Gpu3n4ecKkoil Hayke.

TPYAOBOTOBOCTIMTAHMS:

MHTEPEC K pa3InyHbIM cepam npodhecCUOHANTBHON AESTENHHOCTH, B TOM YHCTIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOD
Oynyrieit mpodeccruu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO M CaMOOOpa30BaHHUIO B 00JIaCTH
(bu3MKY HA TPOTSKEHUU BCEH KU3HU.

IKOJIOIrH9€CKOroBoCmnuTaHugA

c(hOpPMHUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYpPhl, OCO3HAaHUE TIJIOOAIBHOTO
XapakTepa IKOJIOTHIECKUX TPoOIieM;

IJTAHUPOBAHUE W OCYIIECTBICHUE JICHCTBUM B OKPYXKAKOIIECH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOWYNBOTO PAa3BUTHS YEJIOBEUYECTBA;

paclIMpEeHUE OMbITA AEATEIBHOCTH 3KOJIOTMYECKOW HANPABIEHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUMN 110 (PUBHKE.

HEHHOCTHHAYYHOI'OIIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (DU3UUECKON HAYKH,



e OCO3HAaHWE IIEHHOCTH HAYYHOH JACATEIBHOCTH, TOTOBHOCTH B IMPOIECCE
U3ydeHus: (GU3UKKA  OCYIIECTBISATH MPOCKTHYID M  HCCIIEIOBATEIBCKYIO
NeSATENHPHOCTh NHIUBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE TeiicCTBUS
ba3zoBblesiornuyecKkue1eicTBUA:

e CaMOCTOSTENBHO  (opMymupoBaTh W aKTyallM3MPOBaTh  Mpodiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

e ONpPEHCIATh IETU JCATEIBHOCTH, 3aJaBaTh NApPaMETPbl W KPUTEPUH HX
JOCTHKEHUS;

e BBIABIIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B pACCMATPUBAEMBIX (DU3UUCCKUX
SIBJICHUSX;

e paspabaThiBaTh IUIAH PEHICHUS MPOOJEMBbI C Y4YETOM aHaju3a HMEIOIIHUXCS
MaTePHAJIbHBIX K HEMaTepHUaIbHBIX PECYPCOB;

e BHOCHUTHb KOPPEKTHBBI B JICATCIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIhTaTOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

e KOOPJMHHPOBATH W BBITOJHATH PaOOTy B YCIOBHUSAX PEAIbHOTO, BUPTYAIBHOTO
¥ KOMOMHUPOBAHHOT'O B3aUMOJICHCTBHS;

e pa3BUBaTh KPEATUBHOE MBIILJICHUE TP PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBbleuccienoBareibcKue1eiCTBUSA

e BIIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHSIMU U METOJAMHU
buznuecKon HaAyKu;

e BIIQJIETh HaBbIKAMU Y4eOHO-UCCIIEIOBATEILCKON U MIPOEKTHOU JEATEIHHOCTU B
obnactu GU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOUCKY
METOJIOB pEeIIeHUs 3a/1ay (PU3UYECKOTO COJIEePKAHUS, MPUMEHEHUIO Pa3TUYHBIX
METOJI0B MTO3HAHUS;

e BIIAJIETh BUJAMHU JEATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHMS, €r0
UHTEpIIpETAlliK, TPEoOPa30BAHUI0O U TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYallusX, B TOM YKCJIE TIPU CO3JJaHUN YI€OHBIX MPOCKTOB B 00J1aCTH (HU3HKH;

e BBIABIATh TNPUUUHHO-CICJCTBEHHBIE CBS3M H aKTyallM3UpPOBaTh 3a/ady,
BBIIBUTATh TUIIOTE3Yy €€ PEIICHHs, HAaXOUTh apTryMEHTBI JIJIs J0KAa3aTeIbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MMApaMETPhl U KPUTEPUH PEIICHUS;

e AHAM3HWPOBATH MOJYYCHHBIC B XOJI€ PEIICHUSI 3a]]a4H PE3yIbTaThl, KPUTUUECKH
OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3HPOBATH W3MEHEHHWE B HOBBIX
YCIIOBUSX;

e CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOM
JESTETHbHOCTH, B TOM YUCJIE TIPU U3YUEHUU (HU3UKY;

e J1aBaTh OICHKY HOBBIM CHTYAIlUsIM, OI[EHUBATHh MPUOOPETEHHBIN OIIBIT;



YMEThb MEPEHOCUTh 3HAHUS 1O (QU3UKE B MPAKTUYECKYIO 00JaCTh
KU3ZHENECATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTaTh HOBBIE WJIEH, ITPEJIaraTb OPUrHHAIBHBIE IOAXOAbI U PELICHNS;
CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHUS.

Pab6ora ¢ undgopmaumeii:

BJIa/IeTh HaBbIKAMU TOJy4YeHHs] MHGPOpMAIUMU (U3MUYECKOTO COAEpPKAHUS W3
VMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEJIHO OCYIIECTBIATH IOWCK, AHAJIN3,
CUCTEMaTH3alMI0 U MHTEPIPETALMI0 HHPOPMALUKA Pa3IMYHbIX BUAOB U (hopm
IPEACTABICHUS;

OLICHMBAThJ0CTOBEPHOCTHHUH(POPMAIINH;

UCIIOJIb30BaTh  CPEICTBAa  MHMOPMALMOHHBIX U KOMMYHHKAIMOHHBIX
TEXHOJIOTMH B pENIEHWH  KOTHUTHUBHBIX, KOMMYHHMKAaTUBHBIX  H
OpraHu3alMOHHBIX 337]a4 C COONIOICHHEM TpeOOBaHUN 3PrOHOMUKH, TEXHUKHU
06e30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPAaBOBbIX U ITHUECKUX HOPM,
HOpPM MH(OPMAITMOHHON 6€30MaCHOCTH;

co37aBaTh TEKCThI (PU3NUECKOTO COACPKAHUS B PA3IMYHBIX (hopMaTax ¢ yuéTom
Ha3HaueHusi MHQOpMAIMKM W 1ENEBOM ayIAUTOPHUH, BBIOHMpas ONTUMAIbHYIO
(dopMmy mpencTaBiIeHUs U BU3YyaIU3aluy.

KommyHukaTHBHBIEYHHBepcalbHbley4yeOHble1eiiCTBHS

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DM3UKHU U BO BHEYPOUHOMU JIEITEIIBHOCTH;
pacrio3HaBaTh MPEANOCHUIKHA KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;
pPa3BEPHYTO M JIOTUYHO M3JlaraTh CBOK TOYKY 3pEHHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh W MCIIOJB30BATh MPEUMYIIECTBA KOMAHAHONW M HWHAWBUAYaJIbHOMN
paboTHI;

BBLIOMPATh TEMATHUKY M METOJbl COBMECTHBIX JCHCTBHM ¢ yd4é€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK0TO YJeHa KOJUICKTUBA;

NpUHUMATh  I[EJIM  COBMECTHOM  JICSATENIbHOCTH,  OpPraHU30BbIBaTh U
KOOPJIMHUPOBATh JAEHUCTBUS MO €€ JTOCTUIKEHUIO: COCTABJIAThH IUIAH JICUCTBUU,
pacrpenensaTh poiau ¢ y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KaUYE€CTBO CBOEr0 BKJIaJa M KaKJOTO y4acTHHKA KOMaHJIbl B OOIIUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIGHWBAaTh HWJEH C TO3WIMH HOBHU3HBI,
OPUTHHAIBLHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B  PA3JIMYHBIX
CUTYaIMSAX, IPOSBIIATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.



PerynsiTuBHbIC YHHBepcaJbHbIe YUeOHbIe 1eiicTB U

Camoopranusanus:

e CAMOCTOSITEIBHO OCYILIECTBISATH IMO3HABATENbHYIO NEATEIbHOCTh B O0JACTH
(U3MKKM U aCTPOHOMUHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEJIBHO COCTABJISATH IUIAH PEIIEHUs PACUYETHBIX M KayeCTBEHHBIX
3a/lay, IUIaH BBIMIOJIHEHHUSI NPAKTUYECKONM paldoThl € Y4YETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUH;

e JIaBaTbOLEHKYHOBBIMCHUTYAIIHSIM;

e pacHIMPATHh paMKH Y4eOHOTO MpeJMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

e Jle7aTh OCO3HAaHHBIA BBIOOP, apryMeHTHpOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLIEHUBATHIIPUOOPETEHHBINOMIBIT;

e cnoco0CcTBOBATh (POPMHUPOBAHUIO U TIPOSBICHUIO IPYAUIIMU B 00J1aCTH (PUBUKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBIHHTEJIEKT:

e JIaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTHUBBI B JIESTEIbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

e BIIQJIETh HaBBIKAMU MMO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
NENUCTBHUI U MBICIIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

e HCIONB30BaTh NPUEMBI pedIeKCUU Il OLIEHKH CUTYyalliu, BHIOOpa BEPHOTO
pelieHus;

e YMETh OLEHHMBAaTh PHUCKHM U CBOEBPEMEHHO IPUHHUMATh PEIICHHS MO UX
CHUKEHHUIO;

e TIMPUHUMATh MOTHBbI W apPryMEHThl JPYTUX I[P aHAJIHU3€ pPe3yJbTaToB
NEeATEIbHOCTH;

e TPUHUMATH ce0sl, MOHNUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

e TMPUHUMATh MOTHUBbI W AapPryMEHThl [JpPYrUX I[pU aHalIu3€ pPe3yIbTaTOB
NEeSATENbHOCTH;

e IIpHU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKH.

B mpouecce mOCTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHMS IMPOrpamMMBbl IO

bu3uke I ypOBHS CpeaHEro oOmero oOpa3oBaHUS y OOyYaromMXCs

COBEPIIEHCTBYETCS AMOIIMOHAJIBHBIN UHTEIJIEKT, peanoaraonun

c(hOpMHPOBAHHOCTH:

e CaMOCO3HaHU$, BKIIOYAIOMIETO CIIOCOOHOCTHh MOHUMATh CBOE HMOLIMOHAIBHOE
COCTOSIHME, BUJETh HANpaBJICHHUsS pa3BUTUA COOCTBEHHOH 3MOIMOHAIBHOU
cdepsbl, ObITh YBEpEHHBIM B ce0e€;

e CAMOpPEryJHMpPOBaHHUSA, BKJIOYAIOLIEIO CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEJEHHUE, CIOCOOHOCTh aJalTHPOBATHCI K



AMOIMOHATBHBIM H3MEHEHHUSIM U TPOSABISATh THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHUBALMH, BKIIOYAIOLIEH CTPEMJICHHE K JOCTHKCHUIO LEIU U
yCIIEXY, ONTUMHU3M, UHULUATUBHOCTh, YMEHHUE JEUCTBOBAThH, UCXOAS U3 CBOUX
BO3MOXHOCTEH;

SMIIATHH, BKJIIOYAIONICH CIIOCOOHOCTh IOHUMATh SMOIIMOHAIHLHOE COCTOSHUC
JIPYTUX, YYUTBIBATh €T0 NPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

COITMAIbHBIX HaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPANBATH OTHOIIECHUS C
JIPYTUMU JIOABMU, 3a00TUTHCS, IPOSIBIISITE MHTEPEC U pa3peiiatb KOHPIUKTHIL.

NPEAMETHBIE PE3YJIBTATBI
K konmy oOydenuss B 10 knacce npenMeTHbIE Pe3ysbTaThl Ha YIriyOJE€HHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTh y OOYUAIOIITUXCS YMEHUM:

NOHUMATh POJIb (PU3UKUA B IKOHOMHYECKOM, TEXHOJIOT MUECKOM, IKOJIOTHUECKOM,
COLIMAJILHOM M J3THUYECKOM cepax NesTeNTbHOCTH 4YEJNIOBEKa, pOJIb U MECTO
Gu3MKM B COBPEMEHHON Hay4yHON KapTUHE MHpa, 3HAYCHUE OIMHCATENIbHOMH,
CUCTEMATU3UPYIOIICH, OOBSICHUTENBHOW U  MPOTHOCTHYECKOW  (PYHKIUH
(¢u3nyeckol TEOpUN — MEXaHUKH, MOJIEKYJISIPHON (PU3UKU M TEPMOJUHAMUKH,
ponb (usmueckoil Teopuu B (GOPMUPOBAHUU NPEICTABICHUN O (PU3NUYECKOM
KapTUHE MUDA,

pa3nuyaTh YCJIOBUS NPUMEHMMOCTH Mojesied (PU3MUecKUX Tel U IMPOLECcCOB
(aBeHUIl): MHepUUalbHAsg cucTeMa OTcuéTa, aOCONIIOTHO TBEPIOE TENO,
MaTepuanbHas TOYKa, PABHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE IMaJeHHE,
abcoyroTHO  ympyras naedopmarus, aOCOMIOTHO yOpyroe u abOCOIIOTHO
HEYIPYyroe  CTOJKHOBEHHUS, MOJCIM Tras3a, JKHIKOCTM U  TBEPAOTO
(KpUCTAJUIMYECKOr0) TeJla, WACANBHBIM TIa3, TOYEUHBIM 3apsl, OAHOPOIHOE
AIEKTPUYECKOE T10JIE;

pa3nuuaTh yclIoBHs (TpaHUIbl, 00JaCTH) MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
HOHMMAaTh BCceoOLINil XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTD
UCITOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBSICHATH MEXaHMYECKHE MPOLECCHl U SIBICHUS, UCIIOIb3Ys
OCHOBHBIE ITOJIOKEHUS U 3aKOHBI MEXAaHUKU (OTHOCHTEIBHOCTh MEXaHUYECKOTO
IBWDKEHUS,  (HOpMyNbl  KHHEMAaTHKH  PABHOYCKOPEHHOTO  JBUIKCHHS,
npeobpa3zoBanus ['anumes nas CKOpOCTH U MepemelleHus, 3akoHsl HpioToHa,
IPUHUMUIT OTHOCUTENBHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpPAHEHHUS] HMITyJbCa W MEXaHWYECKOM BSHEpPIrHH, CBSI3b pPAaOOTBI CHIIBI C
M3MEHEHUEM MEXaHWYECKOM 3HEpIruu, YCJIOBHs paBHOBECHs TBEPAOro Tena),
IIPU 3TOM HCIIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCIOBUSL NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB: NpeoOpasoBaHuil [amwies,



BTOPOTO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMs HMMIYyJbca W
MEXaHNYECKOUN YHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh M OOBACHATH TEIUIOBBIE MPOLECCHl M SBJICHUS, HCIONb3YS
ocHoBHble mnojoxkeHuss MKT wu  3akoHBl MOJEKyJIsipHOW (U3MKH U
TEPMOJMHAMUKH (CBA3b JABIICHUS UEAJIBHOTO raza co CpeHe KMHETHUYECKOU
DHEPrUE€N TEIUIOBOIO JBMKEHHS M KOHLIEHTPALMENM €ro MOJEKYJ, CBS3b
TEMIEpaTypbl BEIIECTBA CO CPEIHEH KHUHETHYECKOM DHEPIrUEN TEIIOBOTO
JIBWKECHHSI €r0 YacTHIl, CBS3b JABIICHHUS WJACAIBHOIO ra3a ¢ KOHILICHTpAIUEn
MOJIEKYJI U €ro TeMIepaTypou, ypaBHeHrue MenjaeneeBa—Kianeiipona, nepBblii
3aKOH TE€PMOJMHAMUKH, 3aKOH COXPAHEHHUSl SHEPIHH B TEIUIOBBIX MPOLECCaX),
IpU 3TOM MCIIOJIb30BATh MATEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBATh
yCJIOBUSI IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knaneipona;
aHAIM3UPOBATh U OOBSCHATH IIEKTPUUYECKUE SIBICHUS, UCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHHSI ¥ 3aKOHBI AJIEKTPOJMHAMUKH (3aKOH COXPAHEHHUS DJECKTPUUYECKOTO
3apsaa, 3akoH KynoHa, DOTEHUMAJIBHOCTH 3JIEKTPOCTATUYECKOIO  IOJI,
OPUHUUIT CYNEPIO3UIUN JIEKTPUUECKUX MOJEH, TPU ATOM YKa3bIBasl yCIOBHS
IPUMEHUMOCTH 3aKkoHa KysoHa, a Takke MpaKTUYECKH Ba)KHbIE COOTHOILLIECHHUS:
3aKoHbl OMa JJI y4acTKa UENU U U1 3aMKHYTOW AJIEKTPUUYECKON LIETH, 3aKOH
Ixoyns—Jlenna, mpaBuna Kupxroda, 3akonsl @apajges 1151 JIEKTPOIN3a);
ONMKCHIBaTh (U3MYECKUE TPOIECChl U SIBICHHS, WCIONb3YS BEJIMYMHBI:
IIEpEMEIIEHNUE, CKOPOCTh, YCKOPEHHE, UMIIYJIbLC T€Jla U CUCTEMBl TEJ, CUJA,
MOMEHT CHJIbI, JaBJICHUE, MOTCHUUAJIbHAs JHEPrus, KUHETHYECKas JHEPIus,
MeXaHM4YecKasi YHEPTus, paboTa CUJIbI, IIEHTPOCTPEMUTEILHOE YCKOPEHUE, CHUlia
TSJKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHUSI, MOIIHOCTh, SJHEPT U B3aUMOACHCTBUS
Tena ¢ 3emi€il BOMM3M €€ TMOBEPXHOCTH, SHEPTHsl yOpyrou aegopmanuu
PYXUHBI, KOJUYECTBO TEIJIOTHI, abCOJIOTHAs TeMmIeparypa Tena, padoTa B
TEPMOJMHAMUKE, BHYTPEHHSSI YHEPTUS HI€ATbHOTO OJHOATOMHOrorasa, pabora
UJICATbHOTO Ta3a, OTHOCHUTEJIbHAs BIAXHOCTh Bo3nyxa, KII wuaeanbHOTO
TEIJIOBOTO JIBUTATEIISA; MIEKTPUUYECKOE I0JIE, HANPSHKEHHOCTD AJIEKTPUYECKOT O
IOJIS, HaINpsHKEHHOCTH MOJISI TOYEYHOrO 3apsifa WM 3apsDKEHHOrO Iapa B
BaKyyM€ U B JUDJICKTPUKE, IMOTCHIHAI 3JIEKTPOCTATUYECKOIO IOJIsSI, PA3HOCTh
MIOTEHLMAJIOB, JIEKTPOABHXKYIAs CUJIA, CHAJIA TOKA, HAMPSKEHHUE, MOIIHOCTH
TOKAa, OJJIEKTPUYECKass €EMKOCTh IIIOCKOIO KOHJEHCATOpa, CONPOTHUBIICHUE
ydacTKa MLENH C T[OCJIEAOBAaTEIbHBIM U NApPaUIEIbHBIM  COCIMHEHHEM
PE3UCTOPOB, SHEPIUs IEKTPUUECKOTO MOJII KOHAEHCATOPA,;

OOBSICHATH OCOOCHHOCTH MpPOTEKaHUs (U3MUYECKUX SIBICHHUM: MEXaHHYECKOe
JNBHKECHHE, TEIUIOBOEC JBWKCHHME YaCTHUI[ BELIECTBA, TEIUIOBOE PAaBHOBECHE,
OpOYHOBCKOE JABWXE€HUE, NU(PPy3usi, HcHapeHue, KUIMEHWE M KOHJEHCalWs,
IJIABJICHUE WU KPUCTAJUIA3ALMS, HaIpaBJIEHHOCTh  TEIUIONEpEIayu,



JJIEKTpU3alus  Tel, OKBUIOTCHUMAIBHOCTh IIOBEPXHOCTU  3apsKEHHOIO
IIPOBOJIHUKA;

MPOBOJUTH HCCJIEAOBAHME 3aBHUCHUMOCTU OJHOM (PU3MYECKOW BEJIMYUHBI OT
JAPYrOol ¢ WCIIOIB30BAHUEM NPSMBIX W3MEPEHHUU, IIPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCUPOBATh PE3YNIbTAThl MOJTYYEHHON 3aBUCUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE TPA(PUKOB C yUETOM aOCOIOTHBIX MOTPEITHOCTEN U3MEPEHUN,
JIeJ1aTh BBIBOJBI 110 PE3YJIbTaTaAM MCCIICIOBAHNUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMYMH, IPU 3TOM BBIOUpATh
ONTUMAJIBHBI METOJI U3MEPEHHUs, OLEHUBATh a0COJIOTHBIE M OTHOCHUTENIbHbIE
NOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUN;

IPOBOJIUTH OMBITHI IO NPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOHMpATh OSKCHEPUMEHTAIbHYIO YCTAaHOBKY, AaHAJIM3UPOBATH
IIOJIy4YECHHBIE PE3YJIBTATHI U AEJaTh BBIBOJ O CTaTyCE MPEIJI0KEHHON TUIIOTE3bI;
coOmoaTh MpaBmiia 0€30MacHOTo Tpyda NpHU MPOBEIECHUU HUCCIIEIOBAHUN B
pamMKax y4eOHOTO SKCIIEpUMEHTA, MPAKTUKYMa U y4eOHO-HCCIIeI0BATEILCKON U
IPOEKTHON JEATENbHOCTH C MCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M
1abopaTopHOro 000PYAOBAHUS;

pemarh pacy€THBIC 3a/1a4u C SIBHO 3aJJaHHON M HESIBHO 3aJJaHHOM (pU3HUYECKO
MO/JIENIbIO: Ha OCHOBAaHUM aHaJIM3a YCJIOBUS OOOCHOBBIBAThH BBIOOp (PU3MUECKON
MOJIEIM, OTBEYaloIled TpeOOBaHUSAM 3a7aud, MPUMEHATh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTyJaTbl (U3NYECKUX TEOPUH IpPH HCIOIb30BAaHUU
MaTEeMAaTUYECKUX METOJOB PEIICHUSA 3a]a4, [IPOBOJUTL pacUEThl HA OCHOBAHUU
UMEIOIINXCS JAaHHBIX, AHAJIU3UPOBATH PE3YJIBTAThl U KOPPEKTUPOBATH METObI
peleHns ¢ y4ETOM IOJIYYEHHBIX pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3aJaud, TpPeOyroIine NMPUMEHEHMsI 3HAHUM U3 pa3sHbIX
pa3zesioB Kypca (pU3MKH, a TaKKe MHTErpalluy 3HAaHUW U3 APYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0  IMKJIA:  BBICTPAWBAaTh  JIOTMYECKYI0  LEMOYKY
pacCyXI€HUH C ONOpPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uYecKue SIBICHUS;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUSA U OOBSICHEHUS OCHOBHBIX MPHUHIIMIIOB
paboThl  M3MEPUTENBHBIX  NPUOOPOB,  TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOAUTH IMPUMEPHI BKJIAAAa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOUIEr0 MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OICHUBATh IOCIEICTBUS OBITOBOW M MPOU3BOJCTBEHHOU
JeSITEeIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (PU3NYECKUMU MPOLIECCaMU, C MO3UIIHMA
AKOJIOTUYECKON  0€e30MacHOCTH, NPEACTABIEHUA O  PaldOHAIBHOM



IIPUPOIOIIOIB30BAHUY, & TAKKE PA3YMHOM HMCIOJIB30BAHUM JOCTHKEHUN HAYKH
Y TEXHOJIOTUH JJIsl JaJIbHEHIIETO pa3BUTHUS YEJI0BEYECKOr0 OOIIECTBA;
NPUMEHATh pPa3iUYHble CHOcoObl padoThl ¢ HHPOpMALMEH (QUINYECKOTO
coJiep KaHMsl C UCIIOJIb30BAHMEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUH,
OpU 3TOM MCHOJB30BATh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJOTHUHU IS
NOMCKa, MepepadOTKM U MpPeabABICHHUS Y4YEOHOW U Hay4YHO-TIOMYJISIPHOU
uHboOpMalKi,  CTPYKTYPUPOBAaHHUS M  HMHTEpIpeTaudd  HUHQOpMaLUH,
NOJIyYEHHOM W3 PpAa3JIMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH
noJlydaemMyto MH(OpMaIUI0O U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIIMXCS 3HaHUW, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OpMauy;
NPOSIBJIATH OPTaHU3ALMOHHBIE W NO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIBHOTO
NpUOOPETeHHsI HOBBIX 3HAHUI B MPOIIECCE BBITOJIHEHHS MPOEKTHBIX U y4eOHO-
UCCIIeI0BAaTENbCKUX padoT;

pabotaTh B TpYINE C HWCIOJIHEHUEM pPa3UYHBIX COLHUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIMbI, PAMOHAIBHO pacHpeleNsiTh NeATeIbHOCTh B
HECTAaHJApTHBIX CHUTyalUsX, AaJEKBaTHO OLIEHUBAaTh BKJIaJ KaXJAOro H3
YYaCTHUKOB I'PYTIIbI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

NOpOSIBIIATH MOTHBAIMI0O K Oyaymied npodeccuOHaNbHOU JESITeNIbHOCTH 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (uadpoBbIc)
n/m | TeMIpPOrpamMMbl Bceero Kourtpoiabubiepadorsl | [IpakTuuecknepadoThl P
o0pa3oBaTebHbIEPECYPCHI
Paznenl. MEXAHUKA
bubmmoreka [{OK
2.1 K 16 1
HHeMaThika https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 19 2
Jlunammia https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.3 C S
TatiKa https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
. r 12
2.4 HAPOMEXAHIKA https://m.edsoo.ru/f16b68d7
Hroronopazneny 42

Paznen 2.MOJIEKYJISAPHAS ®U3UKA. TEIIVIOBBIE AABJIEHUS

51 OCHOBBI MOJIEKYJISIPHO- 4 bubnuoreka [JOK
' KUHETUYECKOH TEOPUH https://m.edsoo.ru/f16b68d7
MouteKysIpHO-KHUHETHIECKas TEOPHS bubnunoreka [JOK
2.2 8 1
UJICaTIBHOTO ra3a https://m.edsoo.ru/f16b68d7
23 VYpaBHEHHE COCTOSHHS UICaTbHOIO 5 bubnnoreka [JOK
' raza. ['a30BbIe 3aKOHBI https://m.edsoo.ru/f16b68d7
24 B3zaumHbIe peBpalieH s KU IKOCTEH 10 1
Y ra30B
2.5 JXuzakoctu u TBepbIe TeNa 4
2.6 OCHOBBI TEPMOANHAMHUKH 17 1
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Hroro no pazneny

48

Paznea 3.0CHOBBI 3JIEKTPOANHAMUKHA

bu6mmoreka [{OK
A 24
3 MEKTpOCTATHK https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
2 24
3 SAKOHEI MOCTOAHHOIO TOK https://m.edsoo.ru/f16b68d7
33 DeKTpUYEeCKUil TOK B Pa3IHIHBIX 5 bubmmoreka [{OK
' cpenax https://m.edsoo.ru/f16b68d7
Uroronopazneny 54
Pa3znen 5. ON3UNUYECKUN MPAKTUKYM
. bubnuorexa [JOK
>1 PusHHCCKUANPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroronopazneny 16
bu6mmoreka [IOK
Pescpprocspems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H.; noa
penakmueit [laphentreBoit H.A. AknnonepHoe o6mectBo «M3aaTeancTBO
«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

®uzuka. 10 xnacc. [Toypounsie pazpaboTku K yueOHUKY - Msikuiesa ' 41.,
Caypos FO.A., Mocksa "lIpocsenienue"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://class-fizika.ru
https://foxford.ru
https://onlinetestpad.com/ru
https://edu.skysmart.ru
https://myschool.edu.ru



