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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha YypOBHE CpenHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKke ¢ yu€ToMm QenepanbHON paboueil mporpammsl BocnuTanus U KoHmenuuu
npenojiaBanus yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma 1o  ¢Qusuke omnpenenser o00s3aTeNbHOE  MPEIMETHOE
COJIEp)KaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO IOCIEAOBATEIIbHOCTh H3yUYEHHUS
TEM W pa3feloB ydyeOHOro mpeaMeTa ¢  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
ocoOeHHocTe oOyuaromuxcs. [Iporpamma mo ¢usuke naét mpeAcTaBICHHUE O
HeNsX, COAEp’KaHWW, OOIIeH cTpaTerud OOY4YeHUs, BOCIUTAHUS W Pa3BUTHUS
oOyuaromumxcsi cpeacrBamu ydeOHoro mnpenmera «Duzuka» Ha yrryOJaéHHOM
YPOBHE.

N3yuenue kypca ¢uszuku yriayOiaEHHOTO YpPOBHSI MO3BOJISIET PEaM30BaTh
3a/la4yu MPO(PECCUOHAILHOM OpPHEHTALNK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
NPOSIBIICHUSI CBOUX MHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEH KaKIbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAMMBI JJIsl TPOAOJKEHUS OoOpa3oBaHHs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme mno ¢usnuke ONpeaensioTcs IUIAHUPYEMbIe pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonénHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOWM Il pa3pabOTKu TpeOOBaHU K JTUYHOCTHBIM,
METaNpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma o Gpu3uKe BKIIOYACT:

MJIAaHUPYEMBbIE PE3yNbTaThl OCBOCHUSA Kypca (GU3NKKM Ha YLIYOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkanue yueOHoro npeamMera «dusukay 1o rojgam oOy4eHusl.

[Iporpamma 10 (Qu3MKE HMEET NPUMEPHBIN XapaKTep U MOXET OBITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX TPOTPaMM.

[Iporpamma 1o ¢u3HKe HE CKOBBIBACT TBOPUYECKYIO UHUIIMATHBY YUUTEICH U
MPEIOCTaBIsAET BO3MOXHOCTH JUIsl peaju3allMi  Pa3IMYHBIX METOJIUYECKHUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NP YCIOBUHU
COXpaHEHUs1 00s3aTeTbHOM YaCTH COEPIKaHUS Kypca.
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®du3uka Kak Hayka O HamOojee OOMIMX 3aKOHAX MPUPOJBI, BBICTYyMAasl B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MIPEIMETOB, TOCKOJIbKY (PM3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
dbusngeckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCAQ, IIOJIy4EHMs] HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJIaJd B (OPMHUPOBAHHUE ECTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPY BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy Kkypca ¢u3MKM Ha ypOBHE CpeaHEero oOIero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO pacCMaTpuBaTh KakK MPHUHLHIBI €0
MOCTPOEHUS.

Hoesa uyenocmuocmu. B COOTBETCTBUM C HEW KypC SBIIAETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoesa zenmepanuzayuu. B cooTBeTCTBUM C HEl maTepual Kypca (U3MKU
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsSIeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE W
oJIe.

Hoea cymanumapuszayuu. EE peanuszanusi npeanojiaraetT HCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAyKHU, OCMBICICHHE CBS3H Pa3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuxknaonou nanpasnennocmu. Kypc dbusuku yrinyOoi€HHOTO YpOBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3Kkonocusayuu peanu3yeTcsi NOCPEICTBOM BBEIECHHS SJIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX JKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0CYyX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue copep:KaHus MPOrpamMMbl MO (PU3UKE JOJIKHO OBITH TOCTPOCHO Ha
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
INPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa KaK
IOCTOSIHHO JIeHCTBYIOIIEro (aktopa yuyeOHOro mpouecca. s yrimyOsi€HHOTo
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YPOBHS — D3TO CHCTEMA CaMOCTOSATEIBHOIO YYEHHYECKOrO0 JKCIEPUMEHTA,
BKJTFOYAIOMIETO (POHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuyd (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKyM mpoBoAuTcs 160 B KoHie 10 m 11 kmaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn padotamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpammMe 1m0 (Qu3uMke cucTeMa YYEHHMYECKOrO 3KCIEPHUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. BuiOop
TEMaTUKHU JJI1 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAs U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIMYUH M TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YHENSETCS PEHICHUIO PACUETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay1d pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (hU3UYECKOM MOJENbIO, MO3BOJISIONINE MPUMEHSTh
W3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. [[s kadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBunm ¢ TpeboBanmsimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCTpaninoHHOEe 00OpyJaoBaHUuE (POpMUPYETCS B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEeUYUBAET TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
UCCJICIOBAHMSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHEHHM.
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JlabopaTopHoe 00OpymOBaHHE ISl YYEHUUYECKHX TMPAKTUYCCKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIeYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX OOydJamomuxcs. TemaTHuecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IIENIIMU U3Y4YE€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHWE HHTEpEca W CTPEMJICHHS OOyYaromMXcss K HaydYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEJCTABICHUNA O HAYyYHOM METOJE MO3HAHMS U (POpMUPOBaAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SBICHHSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE€ yMEHUU OOBICHATH SBJICHUS C  KCIOJIb30BAHUEM
($bU3MYECKUX 3HAHUN U HAYYHBIX JI0Ka3aTebCTB,;

dbopMupoBaHUE NPEACTABICHUNA O poiu (U3MKU JJIs1 Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHHUM O  BO3MOXHBIX  cepax  Oymymieit
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHre 3THX 1efiel 00ecrieunBaeTCsl PEIICHHEM CIIEAYIONMUX 3a/1a4 B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HaHUN 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKJIOYas  MEXaHHWKY,  MOJICKYJSpHYIO  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKHY;

dbopMHupoBaHWEe YMEHMA TPUMEHSATH TEOPETHUYECKUE 3HAHUS IS
00BsiCHEHUS (PU3NYECKUX SIBICHUN B TPHUPOAC M [JISI TPUHSITHS TPAKTUIECKUX
pEIICHUN B MOBCEIHEBHOW KU3HH;

OCBOCHHME CIOCOOOB pEIIECHUs Ppa3IMYHBIX 3alad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a]a4
WHXEHEPHOT0 XapaKTepa,

NMOHUMaHWe (PU3NYECKUX OCHOB U TMPHUHIMIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, MX BIMSIHUS HA OKPYXAIOIIYIO CPENy;

OBJIAJICHUE METOJAMHU CAMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEJICHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHalIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OIPENENIEHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;
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CO3[JaHME YCJIOBUHU JUIsl Pa3sBUTHS YMEHUN NPOEKTHO-HCCIIEIOBATENbCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pasBuTHE WHTepeca K cdepam TpodecCHOHATHLHON  IESITEIBHOCTH,
CBSI3aHHOU ¢ (PU3HUKOIA.

B cootBerctBun ¢ tpeboBanusiMu OPI'OC COO yriyOn€HHBIA ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpaeTcss OOYUYAIOIUMUCS, IUIAHUPYIOUIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha u3yuenue pusuku (yriayon€HHBIN YPOBEHb) Ha YPOBHE CPEIHETO 00IIEero
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamme Mo (hU3MKE MepeyeHb JTabOpaTOpPHBIX H
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yYarOIIUXCS.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 27 ot 30.01.2024. UcnonHutens: Hukonaes M.A. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 6 n3 43. CtpaHnua cosgana: 30.01.2024 18:50 =¥ TATAPCTAH



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3zpnes 1. Hayunblii MeTO] MO3HAHNSI IPUPOABI.

®duzuka — pyHAaMEHTaIbHAs HayKa O mpupojae. HaydHblit MeTol mo3HAHUS
¥ METOJIbI UCCIIEIOBaHUS (PU3NYECKUX SBICHUH.

DKCHEepUMEHT M Teopus B Mpoliecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CriocoObl m3MepeHuss (PU3NYECKUX BEIUYUH (aHAJIOTOBBIE M ITHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemnocT  u3MepeHU  (u3nueckux BenuyuH (aOCoNOTHAsE U
OTHOCHUTEJIbHAS).

MopenvupoBanue pU3NYECKHUX SIBJIEHUN M MPOLIECCOB (MaTepUalIbHAS TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponbs u Mecto pusuku B HOpMUPOBAHHHM COBPEMEHHON HAyYHOU KAPTHHBI
MUpa, B IPAKTUYECKOMN NEATEIIbHOCTH JIOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3MepeHne cuiibl TOKa W HANpsHKEHUST B LEMHU IMOCTOSSHHOTO TOKA MpHU
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoMCTBO ¢ Lu(ppoBoil naboparopueit no ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxeHre. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBMXKECHHS.
Cucrema orcyéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualbHOW TOYKH, €ro MPOEKUUU HA OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, ckOpocTh (CpelHsisE CKOPOCTb, MTHOBEHHAsl CKOpPOCThH) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBMYKCHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTe€pUalbHOW TOYKH OT
BPEMEHU U UX rpaduKH.

CBobOosHOe majzeHue. YCKOpeHue CBOOOAHOro majacHus. J[BukeHue Terna,
OpOILIEHHOTO TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.
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KpuBonuneriHoe naBwkeHue. JIBH)KEHME MAaTEpUAIbHOM TOYKU IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHMEHUMAIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKUE MPOLECCHI: CIHUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopaenb cucteMbl OTCUETa, WILTIOCTPALIM KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKEHUS.

CrnocoObnl HcclieIOBaHUs ABIKCHUH.

Nnnmroctpanus npeaeinbHoro nepexoia i N3MEpEeHHe MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBWKEHHs Tena, OpOLIEHHOrO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoM CKOPOCTH B PEAYKTOPE.

CpaBHeHME myTel, TPACKTOPHUM, CKOPOCTEW JBMKEHHUS OJHOIO U TOTO XKe
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yueHne HepaBHOMEPHOIO JBHKEHUS C LEIbI0 ONPENEIECHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs MpU MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBH)KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
JBUKCHUH.

N3mepenne  yckopeHHs ~ CBOOOAHOTO  TajeHUs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenune pABWKEHUS Tella, OpoIIeHHOro ropu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHONW 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne ABMKEHUS Tejla MO OKPYKHOCTH C TOCTOSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepuoa OOpalleHuss KOHUYECKOrO0 MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.
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IlepBoii 3axk0oH Hprorona. Muepumansubie cucrtemsl orcuéra. [IpuHimn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIUIT CyTIEpIIO3HIIMN CHIL.

Bropoii 3akoH HeroTOHA 1711 MaTepraaIbHON TOUYKHU.

Tpertuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBUBAJIEHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOIO MaJ€HUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, IBMXKyIIEerocs ¢
YCKOpPEHHEM.

Cuna tpenunsa. Cyxoe tpeHue. Cuia TpeHHMS CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Hasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKUE ITPOLIECCHI: IOMIIUITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntogenue JBWXKEHHUS Tel B HMHEPUHAIBHBIX W HEHMHEPLHAIbHBIX
CUCTEMax OTCYETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.

Kayenne nByX LWIMHAPOB MM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  paBHOACHCTBYIONIEH  MPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cWil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAUEHUS U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOACUCTBYIONIEH CUJI NPU JIBHIKEHUH OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBHUCHUMOCTH BpPEMEHHU IBM)KEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.
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HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIINX B NMPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

N3yuyeHne NBUKEHHSI CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne koadduiinenTa TpeHus 1Mo BeIUYUHE yrioBoro Koddduinenrta
3aBUCUMOCTH Fp(N).

HccnenoBanue ABMKEHUsT OpycKa MO HaKJIIOHHOM MJIOCKOCTH C IEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydenne nBUAKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpHoe Teno. IlocTymatenpbHOoe M BpalaTeIbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcioBusl paBHOBECHUS TBEPAOTO TeIA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jlemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, RPAKMUKYM.

HccnenoBanue ycioBUM paBHOBECHS TBEPAOrO Tejla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydenne ycToOM4nBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuke.

Nmnynec MarepuasbHOM TOYKH, CUCTEMBI MaTE€pUAIbHBIX TOYeK. LleHTp
MAaCC CUCTEMbI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPa Macc.

Nmnynbe cuiibl 1 NI3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MoMeHT uMItysibca MaTepualibHOM TOYKHU. [IpeacraBieHune o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuibl Ha MajloM M Ha KOHEYHOM nepemelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CHUJIBI.

Kunetnueckass sHeprusi mMaTepHalbHOW TOYKH. Teopema 00 W3MEHEHHUH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.
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IloTeHIManbHBIE W HENOTEHUHMAIbHBIE CWIBL. lloTeHIManbHAs >HEPrus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

CBsi3p pabOTHl HEMOTCHIMANBHBIX CHJI C HW3MEHEHHEM MEXaHHYECKOM
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHyinu Uil MI€anbHOM JKMAKOCTH Kak CIEICTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckre yCTpoMCTBA U TEXHOJOTHYECKNE TIPOLIECCHI: IBU)KECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHIKCHUE.

N3mepenne MOIHOCTY CHUJIBI.

W3MmeHeHne sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHbIEe mpeBpaleHuss KMHETHYECKOW M NOTCHLIHMAIBHOM 3HEPruil NpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Mpu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3mepenne nmnyiibca Teia 1o TOpMO3HOMY IIyTH.

W3mepenue cuilbl TATH, CKOPOCTH MOJETH 3JEKTPOMOOUIIST M MOLIHOCTH
CHJIBI TSATH.

CpaBHeHrE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue cOXpaHeHMs UMITYJIbCa IIPU YIIPYTOM B3aUMOJIECHCTBUU.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHUS TOTEHIMAIBHON SHEPTUU MPYKUHBI ¢ pAOOTON CUIIBI
TpEeHUSI.

Omnpenenenue pabOTbl CHIIBI TPEHUS MPU JABUKEHUM Teja MO0 HAKIOHHOMN
IIJIOCKOCTH.

Pa3znes 3. MouiekyasipHasi pU3UKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE TOJOXEHUA MOJeKyJsgpHo-kuHetTnueckod Teopun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX

[okymeHT co3aaH B anekTpoHHon chopme. Ne 27 ot 30.01.2024. UcnonHutens: Hukonaes M.A. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 u3 43. CTpanuua cosaara: 30.01.2024 18:50 =¥ TATAPCTAH



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ uamepenus. Illkana
temneparyp Llenbcus.

Mogens uaeanbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU: YaCTHILIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOcoyroTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporeccol B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p MEXIy [JaBICHUEM W CPEAHEHM KUHETHYECKOM  DHEpruem
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBsi3p  aOCOJIOTHOW TeMIlepaTypbl TEPMOJUHAMHYECKOHM CHUCTEMBI CO
CpPEIHEN KUHETUYECKOW JHEPTHEW NOCTYMATENBHOTO TEIUIOBOIO JBWKEHHUS €€
YacTHLI.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: TEPMOMETP,
0apoMeTp, MoIy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHUS YacTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anucero peaibHOro OpOyHOBCKOTO JIBUKEHHUSL.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mopaenu KpucTajuIMueCKUX PemEToK.

Habmtonenue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnegoBanue mpoliecca YCTaHOBJIEHUS TEIJIOBOIO PABHOBECHS TMPU
TeII000MEeHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yuenne M30TEpMUYECKOrO mpouecca (PeKOMEHIAOBAHO HCHOJIb30BAHKE
1 poBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO npoiecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmonnnamuueckass (T/]) cucrema. 3agaHue BHEIIHUX YCIOBUM JIst
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE 1 BHyTpeHHUE napaMeTpsl. [Tapamerpol
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TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEJIHUE 3HAYEHHS BEJIMYUH, ONMHUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmonuHaMuku. (CaMONpOW3BOJIbHAS — peaKcalus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp uacalIbHOrO Tra3a B TEPMOJAMHAMMKE — CHUCTEMa YPaBHEHHM:
ypaBHeHHe MenaeneeBa—KianepoHa W BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEH DHEPTUM OJHOATOMHOIO MJI€AJIBHOTO
rasa.

KBazucrarnueckue U HECTaTUYECKHUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOJuHaMuKe. Beruuciaenue paboTsl o rpaguky
npolecca Ha pV-auarpamme.

Temnmonepenaua  kak  cmoco0  U3MEHEHUST  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. TemnoéMkocTe Tena. YaenbHas HW  MOJISIpHAs
TEIUTIOEMKOCTH BelIeCcTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
toruBa. Pacuér KkoiuuecTBa TemiaoThl npu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOIMHAMUKH. BHyTpeHHss »sHeprus. KomamuecTBo
TEIJIOTBI W paboTa Kak  Mepbl M3MEHEHUSI BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

Bropoil 3akOH TEPMOAMHAMUKHU [JI1 PABHOBECHBIX IPOLIECCOB: YEPE3
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
€JMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akoH TEpMOAMHAMUKM i1 HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IIepesaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunuune! necteus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUUECKHE aCTIEKThl UCIOJIb30BAaHUs TEIUIOBBIX JBUraTesieil. TermmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHHUUecKHe yCTPONCTBA M TEXHOJOTMYECKUE IMPOLECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEp, AMU3ENbHBIA M KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIKs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

W3meHeHne TemnepaTypsl IpH a11adaTUYECKOM PaCIIMPEHUH.
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Bo3ngymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEHN BEILIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Ipolecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

N3mepenne yaenpHON TEIIIOEMKOCTH.

Hccnenosanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Tpolecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEXKMOJEKYJSPHOTO B3aWMOJICUCTBUSA U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnbie cocmoanus eéewyecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHJeHcalus. MchnapeHue U KWUIEHUE. Y IeJbHas
TEIUI0Ta MapoO0OpPa30BAHHUS.

Hacpiiennsle ¥ HeHachllleHHble Tapbl. KadecTBeHHas 3aBHCHUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocThs Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

TBépnoe teno. Kpucramnmueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB
KpuctaiuioB. IlmaBieHne W Kpuctaimm3anus. YJIeldbHas TEIIoTa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu TBEpmoro Tena. Pactsokenme u cxatue. Casur. Momayib
FOnra. [Ipenen ynpyrux aedhopmaruii.

TeroBoe pacmMpeHue KUAKOCTEH U TBEPIBIX Te, OOBEMHOE U JIMHEWHOE
pacmpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YacTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BbIX MEPEX0Iax.

VYpaBHeHue TEMI0BOrO OanaHca.

[ToBepxHoctHOEe HaTspKeHHE. Koa(ppuuueHT NmOBEpXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckue yYCTpONCTBA W TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TeruoBoe pacmmpeHnue.

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue. Kurnienue nmpu noHM>X€HHOM TAaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.
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OMNBITHI C MBUIBHBIMU TIJIEHKAMU.

CmaunBaHue.

Kanumnsipasie siBieHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CnocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner nedopmariuii.

Habmronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IJIABJICHHUS JIBJA.

N3ydenune CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MTOMEIIECHUH.

N3mepenune ko3¢ duiieHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

HccnegoBanne 3aBUCHMOCTM  JeopMalvud PE3MHOBOTO oOpasua oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJIeKTpU3almsl Tel U €€ MPOSIBICHUA. DJIEKTpUUecKuil 3apsia. [[Ba Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHIPOBOJHHKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsia.

B3aumopeiictBue 3apanoB. Todeunsie 3apsabl. 3akoH KyoHa.

DnekTpudeckoe nose. Ero necTere Ha 3JIEKTPUYECKHUE 3aPSbl.

Hampsox€aunocts  snextpudeckoro mons. [IpoOubiit  3apsia.  Jluauwm
HaIpPsKEHHOCTH 3JIEKTPUUECKOTO 1MoJsi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIMaATBHOCTh DJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHIUAIOB U
HanpspkeHue. [loTeHIuanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM MOJIe.
[ToTeHuMaN 3AeKTpocTaTUYECKOTo ToJis. CBA3b HANPSHKEHHOCTH TMOJIS U Pa3HOCTH
MOTEHIUAJIOB U1 3JIEKTPOCTATUYECKOTOo ToJisl (KaKk OJAHOPOAHOTO, TaK U
HEOJIHOPOIHOTO).

[TpuHIMO Cynepno3uIUU SIESKTPUUESCKUX TTOJICH.

ITone touewnoro 3apsna. Ilose paBHOMepHO 3apsbkeHHOU cdepbl. [lose
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspDKEHHOU
OecKOHEYHOW TUTOCKOCTH. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECUS 3apsA0B.
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JIMDNEKTpUKM B DJEKTPOCTATMYECKOM  Mojie.  JludnexTpuyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konpencarop. D5nekTpo€MKOCTh KOHAEHCATOPA. DIECKTPOEMKOCTh MIIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE COEAMHEHUE KOHJIEHCATOPOB. [TocnenoBarenbHOE
COEMHEHUE KOHJAEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHAEHCATOpA.

JIBI>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre ycTpoOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsSKEHHBIX TUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOJHUKH B AIEKTPUYECKOM MOJIE.

DIIEKTPOCTaTUYECKAs 3aLIUTA.

YCTpOWCTBO M JEUCTBUE KOHAEHCATOpPA IIOCTOSIHHOW W IIEPEMEHHOU
EMKOCTH.

3aBUCUMOCTBh 3JIEKTPOEMKOCTH ILIOCKOTO KOHAEHCATOpa OT IUIOIIaAn
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

O1neHKa Cuil B3aUMOJICMCTBUS 3aPSKEHHBIX TE.

HaGnronenue mnpeBpailieHuss HSHEPTUM  3apsDKEHHOTO  KOHJZIGHCAToOpa B
DHEPIUIO U3JIYyUYECHUS CBETOANO/A.

N3ydyeHne npoTekaHusi TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHLIUAJIOB (HanmpsHKEeHMST) npu
MOCIIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuiecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcioBusi CynecTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. McTouHMKM
toka. Hanpsikenue U u D]1C é.

3akoH Oma [iJ1s1 y4acTKa Lenu.
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DneKkTpuyecKoe COIIPOTUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJTHOPOJHOrO MPOBOJHHMKA OT €ro JUIMHbI W IUIOMIAJHA MONEPEYHOrO0 CEYEHHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaJUIEIbHOE, CMEIMIAHHOE COEAMHEHUE TTPOBOIHUKOB.
Pacuér pa3BeTBiE¢HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xxoyns—Jlenua.

MOUTHOCTh ANEKTPUUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIJENsAeMasi Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHHE HCTOYHHMKAa TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu mMOCTOSTHHOTO TOKA.

TexHuyeckre yCTPOMCTBA U TEXHOJIOTMYECKHE IPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3MmepeHne cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HANPSKEHUS UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS LUIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepuana.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBJIEHUS TpHU
MOCTOSIHHOM HaIps)KEHUH.

IIpsimoe wu3mepenue JIJIC. KopoTkoe 3aMblKaHHE TaIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

Cnioco0bl coenMHeHHust UICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX]Y MOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

HccnegoBaHue CMENMIAHHOTO COEUHEHUST PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS IS JIAMIIbI
HaKaJIUBaHMUSI.

VYBenunuenue npeaesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenne D/1C u BHYTPEHHETO COMPOTUBJICHUS UCTOYHUKA TOKA.

Uccnenosanue 3apucumoct DJ]C raabBaHMUECKOTO 3JIEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

Uccnenoanne pa3HOCTH MOTEHUIUAIOB MEXAY MOJIOCAMH UCTOYHUKA TOKa
OT CHJIBI TOKA B IIEMH.
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Uccnenoanue 3aBUCUMOCTH MOJE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHUJIbI
TOKA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTb  PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MIPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku.  CoOCTBEHHass W TNPUMECHas  MPOBOAUMOCTD
noJIynpoBoJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B BJEKTPOJIUTAX. DNEKTPOJUTHYECKAS] THUCCOLMALIMS.
OnekTponus. 3akoHbl Papanes 11 SIEKTPOIIN3a.

DIIEKTpUYECKH TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckre ycTpoWCTBa M MPAKTHUYECKOE MPUMEHEHHUE: Ta30pa3psIHbIC
JaMIlbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJyIPOBOJHUKOBBIE IPUOOPHI: U0,
TpaH3UCTOp, (POTOAMON, CBETOAMOJ, TallbBaHUKA, pa@UHUPOBAHUE MEH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHASI MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBL.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

3akoHbI JsekTposinza Papazes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAIJIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HaOnronenue anexTposusa.

N3mepenue 3apsga 0OTHOBAJIEHTHOTO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIICHUSI  TEPMOpPE3UCTOpa  OT
TeMIepaTyphbl.

CHsiTHEe BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Du3HYeCcKUl MPAKTUKYM.

Crioco6b!1 n3mMepeHus (HU3NIECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NUECKUX BEIUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHre KOCBEHHBIX H3MEPEHUN, MCCIEIOBAaHUW  3aBHCUMOCTEMN
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
JabopaTopHbIe PabOTHI, TPAKTUKYM).
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MexnpeaMeTHbIe CBSA3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBus B 10 kiacce
OCYILECTBIIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMHUHU, Teorpapuu U TEXHOJIOTUH.

Meosicnpeomemnovle nonamus, C6A3AHHbIE C U3YUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, HAYYHBIH (DaKT, TUMOTE3a, (PU3uUecKas BeINYNHA,
3aKOH, TEOpUsl, HAOIIOAEHUE, FIKCIIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, LU POBast 1ad0paToOpHsl.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHeHUM. JluHelHas ¢yHKIMS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIIMU HA OCH KOOPJAUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B )KUBOU npupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTHIH3anuss OHMOOPraHMYECKOro TOIUIMBA JUIi  BBIPAOOTKH  «TEIJIOBO» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KalIWJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJYyYEHUE HAaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEH U ra3oB, )KUJKUE KPHUCTAIIIBI, 3JIEKTPUUECKUE
CBOICTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue JBUKEHUN C UCIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYrHE€), JBUraTellb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsiiHbIE JTAMIIbl, TOJIYIIPOBOJHUKOBBIE IPUOOPHI, T'aJIbBAHUKA.

11 KUIIACC

Pa3znen 4. DiekTpoguHAMMKA.

Tema 4. Maznummnoe none.

B3auMogelicTBUE€ TOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUWH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIIMH.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 27 ot 30.01.2024. UcnonHutens: Hukonaes M.A. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 19 us 43. CTpanuua cosaara: 30.01.2024 18:50 =¥ TATAPCTAH



MaruutHoe 1noJjie MpOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJIHHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenna, €€ HampaBi€HHME W MOAYJb. JIBHXKEHUE 3apsyKEHHOM
YaCcTHIIbI B OHOPOIHOM MarHUTHOM moJe. Pabora cubl Jlopenna.

MaruuTtHOe nosne B BemecTse. PeppOMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE INPOLECCHl: INPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, AJIEKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENH SIKOOHM, YCKOPHUTENH dJIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptyna JwmHMM  WHAYKOMA  MardHATHOIO  IOJS  TOJIOCOBOTO U
MOJIKOBOOOPA3HOT0 OCTOSIHHBIX MarHUTOB.

KaptnHa 7uHWI MarHuTHOM MHAYKIMM TOJA JUIMHHOIO IMPSMOIO
IIPOBOJHHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IIPOBOJIHMKA, KATYILIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

Hab6itoienue nBrxKeHus Myyka 3JIEKTPOHOB B MAarHUTHOM TI0JIE.

[TpuHIMn JNEUCTBUA IIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanye MarHuTHOTO 101 IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

Hccenenoanue aeMCTBUS IOCTOSIHHOTO MarHUTA HA PaMKy C TOKOM.

N3mepenne cuiibl AMmepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHrne MarHUTHOW HHIYKLIIMA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SBneHne DNEKTPOMArHUTHOM HWHAYKIMU. [IOTOK BekTOpa MarHMTHOMN
uaaykuuu. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpesoe anexrpudeckoe noie. Toku Dyko.

O/JIC uHAYKIMH B MPOBOJHUKE, JBMXKYLIEMCS B OJHOPOJHOM MarHUTHOM
ToJIE.

IIpasuio Jlenua.

NunyktuBHOCTh. Karymika WHIYKTMBHOCTM B LENH ITOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.
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TexHruuecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU, 3aIUTa OT 3JEKTPU3ALNU TeJl PU JIBH>)KEHUH B MATHUTHOM I10JI€
3eMuIH.

Jlemoncmpayuu.

HaGnronenue siBeHus 21€KTpPOMarHUTHOW MHTYKIIUH.

UccnenoBanune 3aBucumoctd OJIC MHAYKIMU OT CKOPOCTH H3MEHEHHUS
MarHUTHOrO MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MarauTa B aIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

Hccnenosanne 3aucumoctr /1C cCaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKINU.

OnpeneneHre MHAYKIUU BUXPEBOrO MarHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

COopka MozIen 3JIEKTPOMAarHUTHOrO TeHepaTopa.

Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJIEOAHUSI.

I"apmonunyeckue konebanusi. Kunematuueckoe U JMHAMUYECKOE OMHMCAHME.
DHEpreTUYecKoe ONHUCAHHUE (3aKOH COXPAaHEHHsI MEXaHUYECKOW 3Hepruu). BeiBox
JUHAMHYECKOTIO OMMCAHUS FapMOHUYECKUX KOJeOaHUN M3 UX SHEPreTU4ecKoro u
KMHEMaTU4ECKOT'O ONHUCAHMUSIL.

AmMrmutyna u ¢aza konedOanui. CBs3b aMIUIUTYABl KOJEOAHUI MCXOIHOM
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m yacrota kosebanuit. Ileproa ManmbiX CBOOOIHBIX KOJIEOAHMIA
MaTeMaTHYecKoro MmasiTHuka. Ilepros cBOOOJHBIX KOJE€OAHUH NPY>KMHHOIO
MasTHHKA.

[lonsiTue o 3aryxaromux KoJeOaHusX. BbIHyXJIeHHbIe KoeOaHus.
Pe3zonanc. Pe3onaHcHas kpuBas. BimsHue 3aryxaHus Ha BHUJ PE30HAHCHOU
KpuBOW. ABTOKOICOaHMS.

TexHHUeCcKre yCTPONCTBA U TEXHOJOTHYECKHUE MTPOLIECCHI: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habutoienne He3aBUCUMOCTH TIEpro/ia MaJIbIX KoJieOaHuil Tpy3a Ha HUTH OT

AMIUIUTYABI.
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HccnenoBanue 3aTyxaromMx KojiieOaHM M 3aBUCHMOCTH  IEpHOJa
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

HccnenoBanne kosnebaHWil Tpy3a Ha MACCHUBHOW TMpPYKUHE C LEJbIO
dbopmupoBaHus NMpeACTaBICHUIN 00 UaeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUH MPU KOJCOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanme BBIHYKISHHBIX KOJICOAHHI.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyMm.

N3mepenne mnepuona CBOOOIAHBIX KOJIEOAHWN HHUTSHOTO W MPY>KHUHHOTO
MasiTHUKOB.

N3yuyeHune 3aKOHOB JIBUKEHUSA TeJa B X0JI€ KoJeOaHU Ha yIpyroM MoJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBaHue SHEPTUM B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY/IbI 3aTyXaOUIMX KOJIeOaHUH.

HccnenoBanue BRIHYXICHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomaznumHnule Konedanus.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UACATBHOM KOJIEOATEIIbHOM KOHTYpE.

3aTyxarome AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnbie
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

IlepemenHbIi1 TOK. MOIIHOCTP TNEPEMEHHOrO TOKA. AMIUIUTYJHOE U
JeCTByIOIEE 3HAUYEHHWE CHJIBI TOKa W HAaNpsDKEHUs MpU pasindHoil dopme
3aBUCUMOCTH MEPEMEHHOIO TOKA OT BPEMEHH.

CunyconIabHBIA MEPEMEHHBIN TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

WneansHblii Tpancpopmarop. IIpousBoacTBo, mepenaya U mHoTpedsieHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUUECKHE PHUCKKA MpU MPOU3BOJICTBE dJeKTpodHepruu. KympTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTh YacTOThl CBOOOJHBIX KOJ€OaHWH OT HMHAYKTUBHOCTH H
€MKOCTH KOHTYpA.

OcuusiorpaMMbl AEKTPOMATrHUTHBIX KOJIEOAHUIA.
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['enepaTop He3aTyXarOUMX TEKTPOMArHUTHBIX KOJICOAHU.

Mopenp 3JIEKTPOMarHuTHOTO TeHepaTopa.

BbIHYX/I€HHbIE CUHYCOUIAIbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTA M KOHJIEHCATOP B LEMNH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1DOCIENOBATENBHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mogens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOTO TOKA 4Yepe3 MOCIEI0BATEIIBHO COCAUHEHHBIE
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHca.

HccnegoBanue paboThl HCTOUHUKOB CBETA B IIEMHU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE G0JIHbI.

MexaHnueckrue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. llonmepeunsie u
IIPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHeHusT W JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJIH: OTpa)KCHHE, MpeoMJICHUE, WHTEephEepeHIus U
nudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIYYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAXKEHUE,  MPEIOMIICHHUE,
noJisipu3aiys, uHTepdepeHuns u qudpakums.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHre 3JIeKTpPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TeNEBUICHUS. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPELBI.

TexHuyeckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue M pacpOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTH JTTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGnronenue orpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKUX BOJTH.

Ha6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.
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AKYyCTUYECKHM PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro MIPUMEHEHHUE.

HaGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOM KoJieOaHUM.

HccnenoBanne  CBOMCTB ~ AJEKTPOMArHUTHBIX ~ BOJIH:  OTpa)KEHUE,
MpeIOMJICHUE, TOSpU3anys, Tudpakius, UHTephepeHITHS.

Oo6HapyxeHue nHHPAKPACHOTO U YIABTPAPUOICTOBOTO U3TyUICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, nPAKMUKyMm.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonHEHOE PACIIPOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cBera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHui B
10ckoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3akoHBl TpEJOMIICHHS CBeTa. AOCOIIOTHBIM
IoKa3arenb  npesoMieHus.  OTHOCHUTENBHBIA — TOKAa3aTeldb  MPEIOMIICHUS.
ITOCTOSIHCTBO 4acTOTBI CBETa M COOTHOLICHWE JUIMH BOJH MPU IEPEXOJE
MOHOXPOMAaTHYECKOI'0 CBETA Yepe3 IPaHULy pa3jielia IBYyX ONTUYECKUX CPE.

Xox nyueit B npusme. [ucnepcus cBera. ClloXkKHBIA cOCTaB OEIOTr0 CBETA.
IBerT.

[TomHOe BHyTpeHHee oTpaxkeHue. [IpenenpHblid yroyi noJHOro BHYTPEHHETO
OTPAXKECHMUSI.

ColOuparompie W paccewBarIve JHH3BL. ToHKas JuH3a. DOKycHOE
paccTOsIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(epuyecKol JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIHHOIO
MOKa3aTes MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH3O0M.

Xon ayda, MPOMIEANIETO JMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaromias cnocoOHOCTh. ['71a3 Kak onTudeckas
CUCTEMA.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUIECKON ONITHKHU.

BonnoBas ontuka. HHtepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEpGhEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.
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Hudpakmus cseta. [JudpakunonHas pemérka. YcinoBue HAOTIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpH  MAJCHAUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOTUYECKHE IPOILIECChl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeaoMIieHUs CBETa.

HaGnronenue nojHOro BHyTPEHHETO OTpakeHus. Mojenb CBETOBOIA.

HccnegoBanne xo/a CBETOBBIX IIYYKOB Yepe3 IUIOCKONApALIEIbHYIO
IUIACTUHY U TIPU3MY.

WccnenoBanue cBOMCTB M300paXKeHU B JIMH3AX.

Mojienn MUKPOCKOIIA, TEJIECKOTA.

Habnronenue natepdepeHnn cBera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON pemETKy.

Habnronenue nudpakiilmiOHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Ha6nronenue nosnsipuzanuu cBeTa.

[IpumeneHre MoIAPONIOB JJIsl U3YUYCHHS] MEXaHUUECKHUX HaIPSHKECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

N3mepenue nmokazarens NpeOMICHHS CTEKIIA.

HccnegoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHMSL OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tonyyenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKaja U JTUH3bI.

[Tomy4ueHue n300pakeHNs B CHCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHUe TEICCKOMUICCKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOISIPU3AIUN CBETA.

WN3yuenne  mongpusanuy  CBETa, OTPAKEHHOTO OT  TOBEPXHOCTH
JTUDJICKTPHKA.

N3yuenne naTEepPEPEHITNH JIA3EPHOTO U3ITyYCHHSI Ha JIBYX IIETIAX.

Hab6nronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

HN3mepenue IMHBI CBETOBOM BOJIHBI.
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[Tomy4yenue criekTpa U3MydeHUs CBETOAMOIA MPU MOMOIIH AUGPAKIIHOHHON
PELIETKU.

Pasznes 6. OcHOBBI celiMAJIbHON TEOPUU OTHOCHUTEIbHOCTH.

'panupl TPUMEHMMOCTH  KJIACCMYECKOW  MexaHukW.  [locTynartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBal. [IpeoOpazoBanus JlopeHua.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIIECHUE JJIUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKON YAaCTULIbI. DHEPTHS
MTOKOS.

TexHuyeckre yYCTpONMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: CITYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YaCTHLL.

Y4yeHn4ueckuit HIKCIIEpUMEHT, JIa0OpaTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHue UMIyJbca UM JYHEPTUM  PEISTUBUCTCKUX dYacTull (IO
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapno-601an060ii Oyaausm.

PaBHOBecHOE TemioBOEe M3NyueHUe (M3JIydeHHEe aOCOIIOTHO YEPHOIrO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®orordpdext. Onbiter A. I'. CtoneroBa. 3akonsl porodddekra. YpaBHeHHE
OunmreiHa 1 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJCHHE CBeTa Ha aOCOIIOTHO
MOTJIOHIAOIIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

Bonnossle cBoucTBa yactull. Bosnsl e bpoins. Invuna BoaHb! ge bpoitns u
pasMepbl 00JacTH JIOKATW3alluu JABWXKYIIEHcs dvacTullbl. KopmyckymisipHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTaJLIaX.

Cneunduka uzmepeHuit B Mukpomupe. COOTHOIIEHHSI HEonpeaeaEHHOCTEN
['eitzendepra.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHYECKHE ITPOLECCHI: CIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeHETo (poTodddekra.

UccnenoBanne 3aBUCUMOCTH  CONPOTUBICHUS  IMOJYNPOBOJHUKOB  OT

OCBEIIIEHHOCTH.
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Cseroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKMUKyM.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl IO UCCIENOBAHUIO CTpOeHUs atoma. [lnmaHerapHas mozelb aToma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u noriomienre GOoTOHOB MPHU NEPEXOe aTOMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEN SJHEPTUHA aTOMA BOJIOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPAIBbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Hab6nronenue muHeHYaThIX CIIEKTPOB.

VY CTpoicTBO U AEeHCTBUE CYETUMKA HOHU3UPYIOIIUX YaCTHL.

OrnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Ha6nronenue nmuHeituaToro cnekrpa.

Hccnenosanue cnekTpa pazpeKeHHOI0 aTOMapHOTO BOAOPOJA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHIUY.

Hyxnonnas monens sigpa I'eiizenoepra—MBanenko. 3apsg siapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTh. Anbda-pacman. DJIEKTPOHHBIA M TO3UTPOHHBINA OeTa-
pacran. ['amma-n3nyyeHue.

3aKOH paJMOaKTUBHOrO pacnaja. PaavoakTHUBHBIE H30TOIBI B TPHUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIy4eHHs. BinsiHMEe pagunOaKTUBHOCTH Ha >KUBBIC
opranu3mMbl. EcrectBeHHbI PoH n3mydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jleext maccer sapa.

Snepnsie peakuuu. JleneHne wuW  CUHTE3 sAaep. fAepHBIE  PEAKTOPBI.
[IpoGsieMbl ympaBIsEMOro TEPMOSIECPHOTO CHHTE3a. DKOJOTUYECKHUE AaCHeKThl
Pa3BUTHS SAIEPHON IHEPTETUKMU.

MeTtoabl perucTpanuy U UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE B3aUMOJACUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-rirooHHas MOAENb apOHOB.
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®usuka 3a npenenamu CtanaaptHod Mojaenu. TémHas Marepus U TEMHas
SHEprusl.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckne yCTpOHMCTBA W TEXHOJOTMYECKHE IPOLIECCHI: JIO3UMETP,
KaMmepa BuiibcoHa, simepHBIN peakTop, TEPMOSIIEPHBIN peakTop, aroMHas 6oMoOa,
MarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Paszpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanbel  pa3BuTUA acTpoHomuu. IIpukimanHOe W MHPOBO33PEHYECKOE
3HauY€HUE AacTpOHOMHUHU. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSICHEHUS
IPUPOABI KOCMUYECKUX 0OBEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCIeNOBaHUN. (COBPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bug 3Bé3nnoro neba. CosBesnusi, sipkue 3BE3/bI, IMJIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Counnne. ConHeuHas akTUBHOCTb. McTounuk sHeprun ConHua v 3BE3/.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CHEeKTpanbHBIN KIacc
— CBETHUMOCTbB». 3BE3[Ibl IJIaBHOW MOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — Hama [amaktuka. Ilonoxxenue m nBuxenne ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Paz0eranue ranakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue naonooenus.

Habmronenus: 3B€3q4HOr0 HeOa HEBOOPYKEHHBIM TIJ1a30M C UCIOJIH30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN JJIsI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE

3BE3/IbI.
HaGmonenuss B Teneckon JlyHbl, IUTaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.
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Du3nYecKUuil NPAKTUKYM.

CnocoObI u3mepeHus GU3NIECKUX BEIUYUH C UCTOJb30BAHUEM aHAIOTOBBIX
U IU(GPOBBIX U3MEPUTETHHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, MCCIEIOBAaHUN  3aBUCUMOCTEMN
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
71abopaTopHbIE pabOTHI, TPAKTUKYM).

O06o01maonee NOBTOPEeHHUE.

O06o00uIeHue 1 cucTeMaTu3alus CoAep KaHus pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TEPMOAUHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHBD, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢duznka», «JIEMEHThl aCTPOHOMUHU U aCTPOPUZUKI.

Ponp Qusnku u acTpoHOMHUHM B HKOHOMUYECKOHM, TEXHOJOTMYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIONIEH,  OOBSICHUTEIBHOM M MPOTHOCTHUYECKOW  (pyHKIIMiA
buznyeckoil Teopuu, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU NIPEICTABICHUM
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOILLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEACTABIEHUNA O IPUPOIE.

MesknpeaMeTHbIE CBS3H.

N3yuenne «kypca ¢usuku yrayonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUHU, T€Orpauu U TEXHOJIOTUH.

MesicnpeOmemnole noOHAMUA, CEA3AHHbBIE C U3YUEHUEM MeMmOo008
Hay4YHO020 NO3HAHUA: SIBJICHUE, HAYYHBIH (akT, runoresa, pusnyueckas BeIUUMHA,
3aKOH, T€Opusi, HAOJIIOJIEHUE, IKCIEPUMEHT, MOJIETIMPOBAHUE, MOJIENb, U3MEPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paToOpHsl.

Mamemamuka: pelIeHHWE CHCTEMbl YpaBHEHUH. TpHUroHOMETpUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOpPBI M WX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
oTmpeiesIeHUE TUIOMIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonocua: snextpuueckue SIBICHUS B JKUBOW NPUPOAE, KoJjeOaTelbHbIe
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPA3BYKOBasg JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUS B KUBOU

IIpHUpoJc.
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Xumusa: CTPOEHHUE AaTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTypa
TBEPABIX  TEJ, MEXaHU3Mbl O00pa3oBaHUsl  KPHUCTAJUIMUECKON  PEIIETKH,
CIEKTPAJIbHBIA aHAIIN3.

TI'eocpaghusa: wmarHuTHBIE TIONIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozcusn: TPUMEHEHHME IIOCTOSHHBIX MAarHUTOB, JJEKTPOMArHHUTOB,
ANEKTpOJABUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS IEYb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTeb, paiap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN ammnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CyTHUKOBBIC
IIPUEMHHKH, SJIEPHAs DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[VNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHETO OBILEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS YyueOHOTro mpeamera «Du3nkay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alli OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IPaKAAHCKOI0 BOCIIMTAHMS:

. c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMU OO0YyYalomierocs Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

. OPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEYECKUX TYMaHUCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

. FOTOBHOCTh BECTH COBMECTHYKO JICATEIIBHOCTH B  HHTEpPEcax
IpaXKJaHCKOTO OOIIECTBa, Y4acTBOBAaTh B CaMOYIMPABICHUU B 00pa3oBaTelIbHOMN
OpraHu3aluy;

. YMEHHUE B3aUMOJECUCTBOBATH C COLUUAIBHBIMA HWHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

. TOTOBHOCTBH K TYMAHUTAPHOW U BOJIOHTEPCKON AEATEIBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:

. c(hOPMHUPOBAHHOCTh  POCCHUUCKON  TPaKJaHCKOHM  HACHTUYHOCTH,
MaTpUOTU3MA;

. IICHHOCTHOE  OTHOIIEHHWE K  TOCYJApCTBEHHBIM  CHMBOJIaM,

JOCTHKEHHSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

. c(hOPMHUPOBAHHOCTh  HPABCTBEHHOTO CO3HaHUsI, ATUYECKOTO
MTOBEACHUSI;
. CIIOCOOHOCTh OILICHUBATh CHUTYyallMi0 W NPUHUMATh OCO3HAHHBIC

peICHus1, OPUCHTUPYIACH HaA MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTHU, B TOM
YUCJIC B JCATCIBHOCTH yT—IéHOFO;

. OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OyAyIIETO.
3CTETHYECKOT0 BOCIIUTAHMSA:
. ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYas 3CTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAyKE.
TPYA0BOI0 BOCIIMTAHUS:
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. MHTEpPEC K pa3Nu4HbIM chepam npopecCHOHATBLHON NeATENbHOCTH, B
TOM YHCJIE CBS3aHHBIM C (M3MKOW M TEXHUKOM, yMEHHUE COBEpIIaTh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu U pean30BbIBaTh COOCTBEHHBIC )KMU3HEHHBIE TUIAHBI,

. TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BAHHIO B
o0nactu (PU3HUKHU HA MPOTKEHUHU BCEH KU3HU.

JIKOJIOTHYECKOIr0 BOCIIUTAHUSA:

. C(OPMUPOBAHHOCTh  OJKOJOTHYECKOW  KYJIBTYpHI, OCO3HAHHE
r1100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIIeM;

. IUIAaHUPOBAHKUE M OCYILECTBIICHUE JIEUCTBUI B OKpYKarOIIel cpesie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;
. pacIIMpeHue OMbITa JESITEIHbHOCTH HKOJOTUUECKON HAIMpaBICHHOCTH

Ha OCHOBE UMEIOIINXCA 3HAHUU MO (pU3MKe.
LHEHHOCTH HAYYHOI'0 O3HAHMA:

. c(OpMUPOBAHHOCTb MHPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;
. OCO3HAHHE [IECHHOCTH HAYYHOU JESITENBHOCTH, TOTOBHOCTH B IIPOLIECCE

u3ydeHus: (QU3UKKA  OCYHIECTBIATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jjoruyeckue 1eCTBUA:

. CaMOCTOSITeNIbHO (OPMYJIUPOBATh U aAKTYalM3UPOBATh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

. OTIPEIEIISTH EJIH IeITeTbHOCTH, 3371aBaTh MapaMeTphbl U KPUTEPUU UX
JOCTHOKCHHSI,

. BBISIBIIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS] B PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;

. pa3pabaTpiBaTh IUTAH PEIIEHUS MPOOJIeMbl ¢ YYETOM aHaiImM3a
UMEIOIINXCS MaTePUAIbHBIX M HEMAaTePUATbHBIX PECYPCOB;

. BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTH, OIICHUBATh COOTBETCTBHUE
pEe3yIbTaTOB MEJISIM, OIEHUBATH PUCKH ITOCIICACTBHH IEITEIILHOCTH;

. KOOPJIMHUPOBATh M BBHITIOJNHATh PabOTy B YCIOBUSX PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

. pa3BUBaTh KPEAaTMBHOE MBIIUICHHE TP PEIICHUN >KU3HEHHBIX
npooiem.

ba3oBble uccienoBarebCcKue 1eiCTBUA:

. BIAJCTh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHSATUSIMH U

MeTOoaMU (PU3NUYECKON HAYKU;
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o BIAJCTh HAaBBIKAMHU YY€OHO-HCCIEAOBATEIILCKONM U  MPOEKTHOMN
NEATeTPHOCTH B 007acT  (PU3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBHIO K
CaMOCTOATEIHOMY MOMCKY METOJOB PEHICHUS 33Ja4 (PU3HUECKOTO COJIEpIHKaHUS,
MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

. BIAJECTh BUIAMU JCSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS, €0
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

. BBISIBIIAITb  [IPUYMHHO-CJICICTBEHHBIE CBS3M M AKTyaJIU3UpPOBATh
3a/layy, BBIJBUraTh THUMNOTE3y €€ pelieHus, HaxOAUTh apryMEHThl s
JI0Ka3aTelIbCTBa CBOUX YTBEPKJECHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

. aHaJTM3UPOBATh MOJYYEHHBIE B XOJI€ PEIICHUS 3a/laud Pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

. CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3aJlayl B 00pa30BaTEIbHOMN
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

. JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

. yMETh TMEPEHOCUTh 3HAHUS MO (PU3MKE B MPAKTHUUYECKYIO O0JacTh
KU3HEOECATEIbHOCTH;

. YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

. BBIJIBUTaTh HOBBIC WJIEU, NpeAJiaraTb OPUTHMHAIBHBIC TMOIXOABl M
pelieHus;

. CTaBUTh MpoOJEeMbl M 3aJadyd, JOMYyCKAIOIINE albTepHATHUBHBIC
pelieHus.

Pabora ¢ undopmanueii:

. BJIQJICTh ~ HAaBBIKAMM  TOJy4eHUs  uHPopmanuu  (PU3NIecKoro

CoNlepKaHUsl M3 HMCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBIATh
MOWCK, aHalM3, CUCTEMATHU3AIMI0 U HMHTEpIpeTanuio WHGOPMAIMN Pa3TuIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

. OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITHH;

. WCITOJIB30BaTh CPEIACTBA HH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3aady  C CcoONofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUCHBI, PECypcocOepeKeHHs, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

. co37aBaTh TEKCThI (PU3UUECKOTO COJECPIKAHMS B Pa3IMUHBIX opMaTax
c yu€ToM Ha3HaueHUs UWHGOpMAIMM W TEJICBOM ayaUTOPUU, BHIOUpAs
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YyaTU3AIIHH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:
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. OCYILIECTBISATh OOIIEHHE Ha ypoKax (PU3MKU U BO BHE-YPOUHOM

NEeSATEeTbHOCTH;

. pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTYyalluid M CMIT4aTh
KOH(JIMKTHI;

. pa3BEPHYTO M JIOTHYHO U3Jaratb CBOIO TOYKY 3pCHHS C
WCITOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. MOHMMATh W  HWCIOJh30BAaTh  MPEUMYIIECTBA KOMAaHIHOW U
WHINBHUIYAIBHON paboTHI,

. BBIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUU ¢ yd&€ToMm
OOIIMX UHTEPECOB M BOZMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

. NPUHUMATh IIEM COBMECTHOM JNEATECILHOCTH, OPTaHW30BBIBATH M

KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

. OIICHUBATh Kaue€CTBO CBOEIO BKJIAJa U KaXJOTO y4aCTHUKA KOMaH]IbI
B OOILIMI PEe3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

. npejJiaraTh HOBBIE MPOEKTHI, OIIEHUBATh UAECH C MO3UIIUU HOBHU3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

. OCYILECTBJISITh TO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

. CaMOCTOSITEJIbHO OCYLIECTBIISITh MO3HABATEIbHYIO JEATEIBHOCTh B
00nacTu (PU3UKUA U ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

. CaMOCTOSITEJIbHO  COCTABJISATh IUTAH  pEUIEHUs]  PacyETHBIX U
KAueCTBEHHBIX 3aja4, IUIAH BBITIOJIHEHUSI TPAKTHUUECKOW paboThl ¢ y4&€Tom
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH 1 MPEATOUYTCHUI;

. JaBaTh OLIEHKY HOBBIM CUTYallUsM;

. paclMpsTh paMKM y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTCHUN;

. JienaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

. OLICHMBATh NPUOOPETEHHBIN OIIBIT;

. CIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIIMU B 00JIaCTH

(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPOJIb, SJMOUNOHAJIbHBIN HHTEJJIEKT:
. JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B
JEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
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. BJIAJCTh HAaBBIKAMHU TO3HABATEIHHON pedIeKCHr KaKk OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHHUII;

. UCIIOJIb30BaTh MPUEMBI pEeIIEKCUU JIs OLICHKHM CUTYyalluH, BbIOOpa
BEPHOTO PEIICHUS;

. YMETh OIICHUBATh PUCKH M CBOEBPEMEHHO TPUHUMATh PEIICHHSI TI0 X
CHI)KCHHUIO;

. IPUHUMATh MOTUBBI M apTyMEHTBI JPYTUX MPU aHATU3€ PE3yIbTaTOB
NEeSTEeIbHOCTH;

. MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

. MPUHUMATh MOTHBBI M apTyMEHTBI IPYTUX MPU aHATU3E PE3yIbTaTOB
NEeATETLHOCTH;

. MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporuiecce poctuxeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs

COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, MIPEAOIar afO A
c(hOpMHUPOBAHHOCT:
. CaMOCO3HaHMS, BKIIOYAIOMIETO CIOCOOHOCTh TMOHUMAaTh  CBOE

HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

. CaMOpETYJIMPOBaHUs,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
IPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJEHUE, CIIOCOOHOCTh a/lallTUPOBAThCS K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

. BHYTPEHHEN MOTHBALMM, BKIKOYAIOIIEH CTPEMIIEHHE K TOCTHXKEHHIO
eI U yCHexXy, ONTUMHU3M, MHUIIMATUBHOCTb, YMEHHE JIE€UCTBOBAaTh, UCXOS W3
CBOHX BO3MOKHOCTEIH;

. SMMATHM, BKJIHOYAIOIIEH CIOCOOHOCTh MOHHMMATh 3SMOILMOHAIBHOE
COCTOSIHHE JIPYTHX, YUUTHIBATh €0 MPU OCYIIECTBIECHUU OOIIEHHSI, CTIOCOOHOCTD K
COUYBCTBHIO U CONEPEKUBAHUIO;

. COIIMAJIBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAaWBaTh
OTHONICHUS C APYTHMMH JIFOAbMHU, 3a00THTHCS, TPOSBIATH MHTEPEC W pa3peliaTh
KOH(DIIUKTBHL.

IMTPEIMETHBIE PE3VJIBTATBI

K koniy o6yuenus B 10 knacce nmpenMeTHBIE pe3yabTaThl HA YIITYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

. MOHUMATh POJIb (PU3UKA B HKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHON U 3TUYECKON cdepax NedaTebHOCTH YellOBEKa, POJib
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U MecTo (UMK B COBPEMEHHOM HAydyHOM KapTHHE MHpa, 3HAYCHHUE
OMMUCATEIbHON, CHUCTEeMAaTU3UPYIONICH, OOBACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKIMI  GU3MYECKON TEOpUHM — MEXaHUKHA, MOJICKYSIpHONH (U3UKH U
TEPMOJIUHAMUKH, POJib (PU3NYECKON Teopuu B (GOPMHUPOBAHUU MPEJICTABICHUNA O
bu3nYecKoil KapTUHE MUPA;

. pasznuyaTth YCIOBHUS HPUMEHUMOCTH MoOAeNed (U3HYECKUX Tl U
MPOIIECCOB (SIBJICHUI ): MHEPIHAIbHAS CUCTEMa OTCUETa, a0COIIOTHO TBEPIOE TEINO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TaJicHuE,
abcooTHO yripyras jnedopmalius, adCOMOTHO YIPYyroe U abCOJIIOTHO HEYNPYroe
CTOJIKHOBEHHMS, MOJICNIA Ta3a, XKUIAKOCTH U TBEPAOTrO (KPUCTALIIUMYECKOTO) Tena,
WJICANIbHBIN Ta3, TOYCUHBIN 3apsJl, OQHOPOJHOE JIEKTPUIECKOE MOJIE;

. paznyaTh yCIoBUs (TPaHULIbl, 00JACTH) MPUMEHUMOCTU (PU3NUECKUX
3aKOHOB, IIOHMMAaTh BceoOHIMM XapakTep (yHIAMEHTalIbHBIX 3aKOHOB W
OTPaHUYECHHOCTh UCIIOJIB30BAHKS YACTHBIX 3AKOHOB;

. aHAIM3UPOBaTh U OOBSICHATH MEXaHMYECKHE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl MEXaHUKH (OTHOCHTEIBbHOCTh
MEXaHUYECKOTO ABMKEHUS, (DOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOT'O ABUKEHHUS,
npeoOpazoBanus ['amwiies aJis CKOpPOCTH M IepeMelleHus], 3akoHbl HbroToHa,
IIPUHLIAI OTHOCUTEIBHOCTU ['amuies, 3aKOH BCEMUPHOIO TATOTEHUSA, 3aKOHBI
COXpaHEHUs HUMITyJIbCa M MEXaHUYECKOW DSHEpPruu, CBA3b pabOThl CHIIBI C
M3MEHEHUEM MEXAaHWYECKOM SHEPIHuH, YCIOBHUS PAaBHOBECHs TBEPAOIO Tena), Mpu
9TOM HCIOJIB30BaTh MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKA3bIBAaTh YCJIOBUSA
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: IpeoOpa3oBaHuil ['anuies, BTOporo u
TPETHEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUs HMMIIYJbCA U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TATOTCHHS;

. aHAIM3UPOBaTh U OOBSACHATH TEIUIOBBIE MPOLECChl W  SIBICHUS,
ucrosib3yst ocHoBHble mojoxkeHuss MKT u 3akoHb MOJEKyJIsIpHON (GU3UKKA U
TEPMOJMHAMUKYU (CBA3b JABJICHMS HICAILHOTO ra3a CO CpeAHEW KHHETUYEeCKOU
DHEPrUe€N TEIUIOBOTO [JBWXKEHUS W KOHUEHTpPALUMEW €ro MOJEKYJd, CBA3b
TEMIIEpaTypbl BEIIECTBA CO CPEIHEM KHUHETUYECKOM DJHEpPrueu TEII0BOIo
JIBW)KCHUSI €T0 YacTHIl, CBS3b JABJICHHUS WICAJbHOIO Ta3a C KOHILEHTpaluen
MOJIEKYJI M €ro TeMIIepaTypou, ypaBHeHue MeHnaeneeBa—Knamneipona, nepBblii
3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLIECCaX), PU
ATOM HCHOJIB30BaTh MAaT€MaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
IIPUMEHUMOCTH ypaBHEHUA MenaeneeBa—KitaneipoHa;

. aHaAJIM3UPOBaTh M OOBSICHATH DJIEKTPUUECKUE SIBJICHUS, HCIONb3YS
OCHOBHBIE€ IIOJIOXKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH (3aKOH COXpPAaHEHHS
AIIEKTPUYECKOTO 3apsiaa, 3aKkoH KyiloHa, MOTEeHIMaIbHOCTD dJIEKTPOCTATUYECKOTO
MOJsl, MPUHLHUI CYNEPHO3ULUUU DIIEKTPUUYECKUX TMOJIEH, MPU 3TOM YyKa3bIBas
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yCJIOBUSI TPUMEHUMOCTH 3akoHa KynoHa, a Takke MNpPaKTUYECKH BaKHbIC
COOTHOIIEHHUS: 3aKOHBI OMa ISl y4acTKa LENu U JJIsl 3aMKHYTOW SJIEKTPUYECKON
nenu, 3akoH Jlxoyms—Jlenma, mpaBuna Kupxroda, 3axkonsr dapages mis
AIEKTPOIIN3A);

. OMUCHIBATH (PU3UUECKUE MPOIIECCHI U SABJICHUSI, UCTIOJIb3YSI BETUUNHBI:
NEepPEMENICHUE, CKOPOCThb, YCKOPEHHE, HUMITYJIbC Te€la W CUCTEMBbI Te€J, CHJIA,
MOMEHT CHUJIbl, JABJICHHE, MOTCHIUAJIbHAs DSHEpPTHsl, KUHETUYECKash JHEprus,
MEXaHU4ecKas 3Heprusi, padora Cuibl, HEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE, CHUiia
TSUKECTH, CHJIa YNPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTUs B3aWMOJCHUCTBUS
Terna ¢ 3eMiéi BOIM3U €€ OBEPXHOCTH, SHEPTHs YIIPYro# AedopMaliuu Mpy>KUHBI,
KOJIMYECTBO TEIJIOThI, a0COJIIOTHASI TEMIIepaTypa Tena, padoTa B TEPMOJIMHAMUKE,
BHYTPEHHSISI SHEPTUsl UJICAJIbHOTO0 OJHOATOMHOTO Ta3a, padoTa HicalbHOTO Ta3a,
OTHOCHUTENIbHASL BIAXHOCTh Bo3nyxa, KII/J[ maeanbHOTrO TEMIOBOTO ABUTATENS;
AIEKTPUUYECKOE TI0JIE, HANPSIKEHHOCTh SJIEKTPUYECKOIO TOJIA, HAMPSKEHHOCTD
MOJIsl TOYEYHOTO 3apsija WM 3apsHKEHHOrO IIapa B BaKyyMe U B JIUDJICKTPUKE,
NOTEHIIH AT ANEKTPOCTATUYECKOTO OJIA, Pa3HOCTh NOTEHIINAJIOB,
ANCKTPOABMIKYIAS  CUJa, CWila TOKa, HampshKEHHWe, MOIIHOCTh  TOKa,
ANEKTpUYECKasi EMKOCTh INIOCKOTO KOHJEHCATOPa, CONPOTUBJIEHUE YyYacTKa LEMH C
MOCJIEAOBATEIbHBIM W MAPAJJIEIBHBIM COEOUHEHHEM PE3UCTOPOB, DSHEPrus
AIIEKTPUYECKOTO MOJIsl KOHAEHCATOpa,;

. OOBSACHATh OCOOCHHOCTH MPOTEKaHUA  (PUIUYECKUX  SBIICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JIBM)KEHUE 4YACTHUI[ BEIIECTBA, TEMJIOBOE
paBHOBecHEe, OpOYHOBCKOE JIBIKeHUE, auddy3us, HUCIapeHue, KUICHUE U
KOHJICHCAI[Usl, TUIABJICHUE M KPUCTAJUIM3allMsi, HAMPABJICHHOCTh TEIUIONEpEeIayH,
ANIEKTpU3AIU  TeJl,  DKBUIOTEHIUAIBHOCTh  IMOBEPXHOCTH  3apsHKEHHOTO
MIPOBOIHUKA;

. MPOBOJANTL  MCCJICAOBAaHUE  3aBUCHMOCTH  OJHOW  (pu3HUECKOM
BEJIMYMHBI OT JAPYroil C UCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUW, MpPU STOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI MTOTYUYEHHOU 3aBUCUMOCTHU
bu3MYecKuX BEIMYMH B BUJE I'PaQUKOB ¢ Y4ETOM aOCONIOTHBIX MOTPEUIHOCTEH
W3MEPEHUH, JeaTh BEIBOJIBI MO Pe3yIbTaTaM MCCIIeI0BaHUs;

. MPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3UUYECKUX BEIMYWH, TIPU STOM
BBHIOMpPATh ONTUMAJbHBIA METOJ W3MEPEHHs, OIEHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

. MPOBOAUTL  OMNBITBI MO TMPOBEPKE MPEIJIOKEHHON THUIOTE3bI:
IUIAHUPOBATh  DKCIEPUMEHT, COOMpaTh  AKCICPUMEHTAIBHYIO  YCTaHOBKY,
aHaJTM3UPOBAaTh TOJYYEHHBIE pE3yJdbTaTbl M JieNlaThb BBIBOJ, O CTaTyce
MPEIJIOKEHHON TUITOTE3bI;
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. coOmofath mpaBwia 0O€30MacHOTO TpyJda TMpU  MPOBEACHHUH
UCCIIEIOBAaHUM B paMKax Y4YeOHOTO OSKCIIEPUMEHTa, MpakTUKymMa U ydeOHO-
HCCIICIOBATENIbCKOM WU TNPOCKTHOW  JIESATEIBHOCTH C  HMCIOJb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHUS;

. pelmarb pacu€THbIC 3aJaYd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bU3MYEeCKO MOJENBbIO: HA OCHOBAHWU aHaIN3a yCIOBUS OOOCHOBBIBATH BHIOOD
duznyeckoil Mosenu, oTBevaroneil TpeOoBaHUAM 3a7aud, MPUMEHATH (POPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (PU3UUECKUX TEOPHUM MPU UCIOIb30BaAHUU
MaTeMaTHYECKUX METOJOB PELICHHS 3aJad, MPOBOAUTH PACUYETHl HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATHh METOIbI
pelieHus ¢ y4ETOM MOJIyYEHHBIX pe3yJIbTaTOB,;

. pelath KaueCTBEHHbIC 3aJlaud, TpeOyrolre NpUMEHEHUs 3HaHUU U3
pa3HbIX paslenoB Kypca (U3UKHU, a TaKKE HMHTETpallid 3HAHUW U3 APYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTMUECKYIO LEMOYKY
paccyXAeHUN C OMOpol Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE
SBJICHUS;

. UCIIOJIB30BaTh TEOPETUUYECKHE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
OPUHIIMIIOB pabOThl HM3MEPUTENBHBIX MNPUOOPOB, TEXHUUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOLIECCOB;

. MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

. aHAIM3UpOBaTh UM OIICHUBATh  TIOCIEJACTBUS  OBITOBOM |
MIPOU3BOJICTBEHHOM  JIESITENIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
mporeccaM, C TIO3UIMM HSKOJIOTUYECKONW O€30MacHOCTH, TPEACTaBICHUN O
pallMOHAIbHOM TIPUPOJIONOIB30BAHUM, a TakKKe pPa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHUW HAYKM M TEXHOJOTHM Ui JaJbHEMIIEr0 Pa3BUTHUS YEIOBEUECKOTO
00I11eCTBA;

. OPUMEHATh  pa3jidyHble CcHocoObl  paboThl ¢ uHMOpManuen
(U3UYECKOTO COACP)KAHUS C MCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUHA, TpPH OTOM HCMOJb30BaTh COBpPEMEHHbIC HH(OPMALIMOHHbBIC
TEXHOJIOTUM IS TIOMCKA, TEepepadOTKH M TPEIAbIBICHHUS Y4eOHOW M Hay4HO-
MOMyJSIpHOW WHGOPMAIIMK, CTPYKTYPUPOBAHUSA W HHTEpIIpeTanuu uHpopmaiumy,
MOJYYEHHOW U3  Pa3MYHBIX  HMCTOYHUKOB, KPUTUYECKH aAHAJIU3UPOBATH
nojyyaemMyro HHGPOPMAIMIO U OIEHHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHWM, TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA HHPOpMAIINH;

. NpOSIBIIATH ~ OPraHM3allUOHHBIE W [IO3HABaTENIbHbIE  YMEHUS
CaMOCTOATEILHOTO TPHOOPETEHHs] HOBBIX 3HAHUW B TIPOLIECCE BBITTOJHECHUS
MPOEKTHBIX U Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;
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. paboTaTh B TpyNMe C UCIOJHEHUEM PA3IUYHBIX COIHAIBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYMNIbl, PALMOHAIBHO PACHpPENEATh JEATEIbHOCTh B
HECTAHIAPTHBIX CUTYaLHsX, AIEKBATHO OLICHUBATH BKJIAJ KAKJIOI0 U3 YYACTHUKOB
IPYNIIBl B pEeIEHUE pacCMaTpUBaeMoi MpoOIeMbl;

. OpOSIBJISITh ~ MOTHBallMIO K Oyaymiedl  mpodecCHoHabHON
JESITEIIbHOCTH TI0 CTIEUUATBHOCTAM (PU3UKO-TEXHUUECKOTO MPOuIIs.

K koHiy oOyuenust B 11 knacce npeiMeTHbIE pe3yJbTaThl HAa YIiIyOIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

. NOHUMATh POJb (PU3UKU B HSKOHOMHUYECKOH, TEXHOJIOTHUECKOH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
B COBPEMEHHOM HAy4YHOW KapTHUHE MHpA, POJb aCTPOHOMHUHU B IIPAKTUYECKOU
JNEATEIIBHOCTH  YeJIOBEKa W JaJbHEHIIEM HAyYHO-TEXHUYECKOM Ppa3BUTHH,
3HAYEHUE ONHUCATEIBHOM, CUCTEMATU3UPYIOLIEH, O0OBSACHUTETBHOM 51
INPOTHOCTHYECKOW  (DYHKIMI  (QU3MYECKOH TEopuM —  DIEKTPOAUHAMUKH,
CHEUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3MKH, poib (HPU3UUECKOU
T€Opuu B (HOPMHUPOBAHUM NPEACTABICHUN O (PU3NYECKOM KapTHHE MHUpPA, MECTO
¢du3nyecKoil KapTUHBI MUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEJICTABICHUIN O PUPO/IE;

. pasziuyaTh YCJIOBHS MPUMEHHUMOCTH MOJENel (U3UYECKUX Tel U
IPOLECCOB (SIBJICHUN): OJHOPOAHOE BJIEKTPUYECKOE U OJHOPOAHOE MarHUTHOE
1oJisi, TapMOHUYECKHE KojeOaHus, MaTeMaTU4YeCKHUl MasTHUK, HIeaIbHbIN
NPY>KUHHBI MasSTHUK, TapMOHUYECKHE BOJHBI, HJICATBHBIN KOJeOaTeIbHbBIN
KOHTYp, TOHKas JIMH3a, MOJEJEH aToMa, aTOMHOTO fiApa W KBAHTOBOW MOJENN
CBETA;

. pasnuyath ycJioBUs (TPaHULIbI, 00JaCcTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IIOHMMAaTh BCEOOHIMM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

. aHANIM3UPOBaTh M OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U
SBJICHUS, WCHOJIb3ysl OCHOBHBIC IIOJIO)KEHUS M 3aKOHBI DJIEKTPOJAMHAMUKH U
CHELUATbHOW TEOPUH OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS 3JIEKTPUYECKOro
3apsna, cuna Awmrmepa, cuia JlopeHua, 3aKOH 3JEKTPOMATHUTHOM WHIYKLUH,
npaBwio Jlenna, cBa3p O/IC caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUYECKOM LENH CO
CKOPOCTBIO HM3MEHEHUS CHJIbl TOKa, MOCTYJaTbl CHEUHAIBHOW TEOPUHU
OTHOCHUTEJILHOCTU DUHIITEIHA);

. aHaJIM3UpPOBaTh U OOBSICHATH KBAHTOBBIE NPOLECCHl M  SIBJICHHUS,
WCIIOJIB3YysI TOJIOKEHMsI KBAaHTOBOW ¢u3uku (ypaBHeHHME DUWHIITEHHA IS
dboroaddexra, mepBbld W BTOPOM MOCTyJaThl bopa, NPUHIUI COOTHOIICHUS
HeonpenenéHHocten [elizenOepra, 3aKOHbI COXpaHEHUs 3apsSI0BOTO U MAacCOBOIO
YHUCEN U SHEPTHH B SIIEPHBIX PEAKLUAX, 3aKOH PaJHMOAKTUBHOIO paclaia);
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. OTHCHIBATh (PU3UIECKUE MPOIECCHI U SIBJICHHUS, UCTIOJIb3YS BETUIHHBI:
HaIpPsHKEHHOCTD AJIEKTPUYECKOrO MOJIsI, MOTEHIHMAT JIEKTPOCTaTUYECKOTO MOJI,
Pa3HOCTh MOTEHIIMAJIOB, AIEKTPOABUXKYIIAS CUJIA, UHIYKIUS MarHUTHOTO TOJI,
MarHUTHBIM TOTOK, cuia AmIepa, HHAYKTUBHOCTb, 3JEKTPOABMXKYIIAs CHJIA
CAaMOMHAYKIIMHM, OSHEPrusi MArHUTHOIO  TMOJS  NPOBOJHUKA C  TOKOM,
PEISITUBUCTCKUIA UMITYJIBC, TIOJTHASI DHEPTHUS, SHEPTHS MMOKOS CBOOOTHON YaCTHIIBI,
DHEPTHUS U UMITYJIBC (POTOHA, MACCOBOE YMCIIO U 3PSl Apa, SHEPTHI CBS3H SIIPa;

. OOBSACHATh OCOOCHHOCTU TMPOTEKaHUS  (PUIUYECKUX  SBJICHUIA:
AIIEKTPOMArHUTHAsE UHAYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEp(EpEHIIMs BOJIH,
mudpakius, AUCHEpCHsi, MOJHOE BHYTPEHHEE OTpakeHHE, (HOTOIIEKTPUUYECKUN
abpdext (pororddekr), anvda- u Oera-pacnanabl sAep, raMMma-u3TydeHUE SIEp,
dbu3nYecKre MPUHIUITBI CIEKTPAIIBHOTO aHaIn3a U paboThI Jla3epa;

. ONpENENATh HAITPAaBJICHUE UHAYKIMA MAarHUTHOTO TOJISl IPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

. CTPOUTh H300paKEHUE, CO3JaBa€MO€ IUIOCKUM 3€pKajoM, TOHKOMN
JIMH30M, U PaCCUUTHIBATH €TI0 XapaKTePUCTUKU;

. MPUMEHSITH OCHOBOIIOJIAralolIue aCTPOHOMUYECKHUE MOHSTHS, TEOPUHU
Y 3aKOHBI JUIsl aHaIM3a U OOBACHEHUS] (PU3MUECKUX MPOIIECCOB, MPOUCXOSIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEXKTaJaKTUYECKON Ccpejie; ABUKEHUST HeOSCHBIX
TEJ, PBOIIOLIMY 3BE3/ U BCcelneHHoii;

. MPOBOJAUThL KCCJIEIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEJIUYHUH C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIe TpapuKOB C Y4YETOM aOCOJIOTHBIX TOTPEIIHOCTeH W3MEpPEHUM, MAenaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEAOBAHNUS,

. MPOBOJAUTL KOCBEHHBbIE M3MEpPEHUS (U3UYECKUX BEJIUYUH, MPU HTOM
BBLIOMpATh ONTUMAJbHBIA METOJ HW3MEPEHHs, OIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

. MPOBOAUTL  OMBITBI MO TPOBEPKE MPEITIOKEHHONW  THUIOTE3bI:
IJIAaHUPOBAaTh  DKCIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIBHYI0  YCTaHOBKY,
aHaJTM3UpPOBaTh TOJYyYEHHBIE pe3yJdbTaThl M JieJlaTb BBIBOJ, O CTaTyce
MPEIIOKEHHON TUIIOTESBI,

. OMUCHIBATH METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

. coOnogaTh MpaBuja 0Oe30mMacHOro TpyAa TMpU  MPOBEACHHUU
UCCJIEIOBAHUM B paMKax Y4yeOHOro OJKCIEpUMEHTa, MpaKTHKymMa U Y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOM  JEATEIbBHOCTH € HUCIOJIb30BaHUEM
U3MEPUTETHLHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

o peuaTth pacuy€THhIC 3aJayd C SIBHO 3aJIAHHOW W HESIBHO 3aJIaHHOU
(bu3nYecKoil MOJEIbI0: HA OCHOBAHWU aHAlM3a YCJIOBHUS BBHIOMPATH (PU3MUYECKHE
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MOJICNIA, OTBEYAIOIINE TPEOOBAHUSAM 3aJadd, TPUMEHSITH (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOpPUM TpPU HUCIOJIH30BaHUU
MaTeMaTUYECKUX METOJOB PEILCHUs 3a7ay, MPOBOAUTH Pacu€Thl HA OCHOBAHUU
MMEIOIIMXCS JaHHBIX, AHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATh METObI
pPELIEHHUS C YYETOM IOITYYEHHBIX PE3YJIbTaTOB;

. pelaTh KaueCTBEHHbIE 3aJauu, TpeOyIollue MPUMEHEHUSI 3HaHUN U3
pa3HbIX pa3fenoB Kypca (U3MKH, a TaKXKE HWHTErpalud 3HAHUW U3 JAPYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATH JIOTHUECKYIO LEMOYKY
paccykJIeHUi C OMOpOil Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYeCcCKue
SABJICHUS;

. UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHS OCHOBHBIX
MPUHIUNOB pabOThl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

. MPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEIKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIEr0 MUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. aHaJIu3UpOBaTh M OICHUBATh  TOCJIEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHOM JICSITEIbBHOCTU 4YEJIOBEKAa, CBA3AHHOM C  (U3HUYECKUMU
poleccamMu, C TO3MIMK HSKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUN O
pallMOHAIbHOM TIPUPOJIONOJIB30BAHUM, a TakKKe pPa3yMHOM HCIOJIb30BaHUU
JOCTH)KCHUW HAYKHM W TEXHOJIOTUM I JAJbHEHMIIEro pPa3BUTUS YEJIOBEYECKOTO
00I11eCTBA;

. NPUMEHSATh  pa3linyHble CHOCOOBI  paboThl Cc  uHMOpMaIuen
bu3nYecKoro couepkaHusi ¢ HUCIOJIb30BAHUEM COBPEMEHHBIX WH(OOPMAIMOHHBIX
TEXHOJIOTUMA, TMpPH HOTOM HCMOJb30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, NEepepabOTKu M MPEIbABICHUS y4eOHOW W HAy4dHO-
NOMyJsipHOM MHGOPMAIIMK, CTPYKTYPUPOBAHUS W HHTEpIIpeTanuu uHdopmaiumy,
MOJIYYEHHOW W3  pPa3M4YHbIX HMCTOYHHUKOB, KPUTHYECKH aHAJIU3UPOBATH
nojyyaemMyro HUHGPOPMAIMIO U OIEHHWBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOITUXCSl 3HAaHUHM, TaK U HAa OCHOBE aHaJIN3a UCTOYHWKA MH(DOpMAIINH;

. NpOSIBIIATH ~ OpraHM3allUOHHBIE W TIO3HABaTeJIbHbICE  YMEHUS
CaMOCTOATEILHOTO TIPHOOPETCHHs] HOBBIX 3HAHUW B TIPOLIECCE BBITTOJHCHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

. paboTaTh B Irpynne ¢ UCIOJTHEHUEM Pa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh pPabOTy TPYIIIbI, PAIMOHAIBHO paclpenesTh AeATebHOCTh B
HECTAH/IAPTHBIX CUTYalUsIX, aICKBATHO OLICHUBATH BKJIaJ KaXKJIOr0 U3 YYACTHUKOB
TPYNIIBI B pEHIEHUE pacCMaTPpUBAEMON MPOOIIEMBI,

. OpOsIBIISATE  MOTHMBalMIO K Oyaymed — mpodeccruoHalIbHON
JEATEIbHOCTH 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

®dusuka. 10 knace. YueOHUK. ba3oBblil U yriayOn€éHHbIN ypOBHU

Astop(sl): Msikumies I'.4., bByxosueB b.b., Corckuit H.H. / Tlox pen.
[TapdenTtreBoit H.A.

®duzuka. 11 knacc. YueOHuk. ba3oBslii v yriuyOnEHHbIN YpOBHU

Astop(sl): Msikumies I'.4., bByxosueB b.b., Corckuit H.H. / Tlox pen.
[TapdenTtreBoit H.A.

JIuanga YMK: YMK "Knaccunueckuii kypc'" I'. . Mskuiues,

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 27 ot 30.01.2024. UcnonHutens: Hukonaes M.A. 0 AIEKTPOHHbINA
CrpaHunua 42 u3 43. CTpanuua cosaara: 30.01.2024 18:50 =¥ TATAPCTAH


https://catalog.prosv.ru/category?filter%5B6%5D=881

Jluct cornacoBaHus k gokymeHTy Ne 27 ot 30.01.2024
WHununaTop cornacoBanust: Hukonaes M.A. [npektop
Cornacosanue nHnyuupoaHo: 30.01.2024 18:51
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