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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKEe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUH W TpeOOBaHU K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBarenbHON mnporpammel, npeacraBieHHbix B @I'OC COO, a
Takke ¢ yuérom deaepansHoil paboueii mporpamMmbl Bociutanus u KoHnemnmmn
npenojaBanus yaeOHoro npeamera «Pusuka» B 00pa30BaTeNIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ ®denepanuu,  peaNu3yOIMMX  OCHOBHbIE  00pa3oBaTeIbHbIE
MPOTrPaMMBL.

[Iporpamma o ¢usuke onpeaenser 00g3aTeNbHOE NPEIMETHOE COIEPKAHNUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCJIEA0BATENHOCTh N3YUYEHUSI TEM U Pa3/eioB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHbIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIIHXCH.
[Iporpamma 1o ¢u3uke AaéT MpeacTaBiICHHE O LEIsIX, COJAEp)KaHWU, OOuIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriryOJI€HHOM ypOBHE.

N3yuenne kypca (pusnky yriayOJIEHHOTO YPOBHS IMO3BOJISIET peaii30BaTh
3a/1a4u MPOQPECCUOHATILHON OPHEHTAIINH, HAPABICHO HA CO3/IaHUE YCIOBUU IS
NPOSIBIICHUS] CBOMX HHTEJUICKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEW KaXKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOAUMBI JUIsi TPOJOHKEHHsS oOpa3oBaHUS B
OopraHu3anusx Npo(ecCHOHATBLHOrO O00pa3oBaHUs MO PAa3IUYHBIM  (UZHKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nporpamme 1m0 (QusMke ONpENensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (DU3UKHU Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOinéHHoMm  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOM Jisi pa3pabOTKu TpeOOBaHHWM K JHUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yJjbTaTaM OO0YYalolUXCsi, OCBOMBIIUX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero oOmero oOpa3oBaHus Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE Ppe3yJbTaThl OCBOCHUS Kypca (QU3MKM Ha YriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHbBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

coziepkanue yueoHoro npeamera «Ousuka» no rogam 00ydeHus.

[Iporpamma 1m0 (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
UCIOJIb30BaHa YYUTEISIMU (DU3HUKHU JJII COCTABIIECHUSI CBOMX pabOUUX MPOrPaMM.

[Iporpamma no ¢u3nKe He CKOBBIBAET TBOPUECKYIO0 MHUIIMATUBY yUYHUTENEH U
MPEAOCTABIAET BO3MOXKHOCTH JUIsl peaju3aldd Pa3Iu4HbIX METOJUYECKUX
MOJXO/J0B K TpernojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YpOBHE TMPU YCIOBHH
coxpaHeHus 00s13aTEIHLHOM YaCTH COJIepKaHus Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyINas B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUM 00 okpy:karomiem mupe. LlIkonbHbIN Kypc PU3UKK — CUCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbusuyeckoir reorpadueld W acTpoHommHei. lcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM OINpEeNeNnuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEPreTHKU, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTE€pUajoB C 3aJaHHbBIMU cBoWcTBamu. M3yuyeHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa oOyuyaroiierocsi, B OpMHUpPOBAHUE YMEHUN NPUMEHSATh HAy4UHbIN
METO/1 MIO3HAHMSI IPY BBIITOJIHEHUH UMM YUEOHBIX HCCIIETOBAaHUM.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0IIero oopa3oBaHus MOJI0KEH
psAI uAeh, KOTOPbIE MOYKHO PacCCMaTpyBaTh KaK MPUHLIUIIBI €M0 MOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JOTHYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (hU3HUKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU C HeW MaTepual Kypca (U3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Beaymmm B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U
I0JIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeAnosiaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TNOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOLIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTHUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dusuku yrmyOaéHHOTO ypOBHS
MpeAnojaraeT 3HakOMCTBO € HIMPOKUM KPYIOM TEXHHUYECKUX U TE€XHOJIOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUM U COBPEMEHHbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JIIEMEHTOB
COllepKaHMsl, TOCBSAIIEHHBIX HKOJIOTMYECKHM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTUH, a TaKXKe OOCYKICHHS
po0JieM paloOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHME cofiepKaHUs MIPOTPAMMBI 10 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIMIAX CUCTEMHO-AEATENBHOCTHOIO noaxoaa. Jns ¢usuku peanusanus 3TUX
MIPUHIUIIOB 0a3UpyeTCsl HA UCIOJIb30BAHUH CAMOCTOSATEIBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa yuyeOHoro mpouecca. ns yrayOna€HHOro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHUYECKOIO0 OSKCIIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTANbHBIE YYEHWYECKHE ONBITHI MPU HM3YYEHUH HOBOIO
Martepuaia, 1abopaTopHbie padOThl U pabOTHl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI



7IBa crmocoba peanm3anuu  (PU3NYECKOTO TpakTUKyMa. B mepBoM ciydae
NPaKTUKyM npoBoautcs o B koHie 10 u 11 kiaccoB, mubo mocie mepBoro u
BTOPOr0 TOJYTOJUM B KaXJIOM M3 O3THUX KiIaccoB. Bropoil cmocod — 370
UHTETpanus paboT MpakTUKymMa B CHUCTEMY JIa0OpaTOpHBIX pPabOT, KOTOpHIE
NpOBOJASTCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mox paboramu
IPAKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE UCCIIEIOBAaHUE, KOTOPOE MPOBOJAUTCS
0 PyKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU1a O€3 MOIIAaroBO MHCTPYKLHUU.

B nporpamme 1o (@u3MKe CHCTEMa YUYEHHYECKOIO JKCIIEPUMEHTA,
1abopaTOpHBIX padOT W MpaKTUKyMa MPECTaBlIeHa €IUHBIM IepedHeM. Brioop
TEMaTUKHU JJI1 3TUX BHUJIOB YUCHHUECKUX MPAKTUUYECKUX PaOOT OCYIIECTBISETCS
Y4YaCTHHUKaMU 00pa30oBaTEIbHOrO Mpoliecca UCXO0/1 U3 0COOEHHOCTENW OYPOUYHOTO
IUIAHUPOBAHMSI W OCHalleHusi kabuHeta Qusuku. [lpum sTomM obOecrneunBaeTcs
OBJIaJICHWE OOYYaIOMUMHCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE U KOCBEHHBIC
U3MEpPEHHUs, UCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEJIMYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHME YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3amau. [Ipu 3TOM AJis pacd€THRIX 3a1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJlaHHON U HESIBHO 3aJIaHHOM (PU3WYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
M3Y4YEHHbIE 3aKOHbI M 3aKOHOMEPHOCTH Kak W3 OJIHOTO paszjena Kypca, Tak U
UHTETPUPYS MPUMEHEHHE 3HAHUN U3 Pa3HbIX pa3aenoB. JlJig KayeCTBEHHBIX 3a]1a4
MPUOPUTETOM SBIISIOTCS 3a7aHUsl HAa OOBICHEHHE/TpE/CKa3aHue TMPOTEKAHUS
(bu3NYecKuX SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolire BhIOOpa
(bu3MYecKO MOJENH JJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIICUeHHIO y4eOHOro mporecca Kypc (pu3MKu yriyOJIEHHOTO
YPOBHS Ha YPOBHE CpeHEro 00111ero o0pa3oBaHus JT0HKEH U3y4aThCsl B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHeTe ¢GUBUMKH JIODKHO OBITH HE0OXOAUMOE
nabopatopHoe O00OpyAOBaHME [Jis BBIMOJHEHHUS YKAa3aHHBIX B Mporpamme Mo
bu3NKe YYEHUYECKUX OTBITOB, JTAOOPATOPHBIX PAbOT W paboT MpaKTUKyMa, a
TaKXKe IEMOHCTPAIIMOHHOE 000py0BaHHE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
OPUHIUAIIOM MHHHMAJIbHOM JIOCTATOYHOCTH M OOECIEeUMBAET MOCTAHOBKY
MEPEUYNCICHHBIX B MporpaMMe 10 (U3HKE KIIYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  UW3Y4YaeMbIX SIBJICHUH U  TPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe 00OpyJOBaHHE ISl YYEHHUECKUX TMPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydalmmxca. TemMaTHYecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPY/IOBaHUSI JOJKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.



OCHOBHBIMHU TIEJIIMH U3y4eHUS PU3HUKHU B 00IIEM 00pa30BaHUU SBIISTFOTCS:

dbopMHpoBaHHEe UWHTEpeca M CTpEeMJICHUS OOydYarommMxcs K HayYHOMY
W3YYCHUIO TPHUPOJBI, pPa3BUTHE WX HHTCIUIGKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE TMO3HaHUA U (popmMupoBaHHE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3Y4YEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKU;

dhopMupoBaHHE YMEHUN OOBSCHSTH SIBICHUS C UCIIOIb30BAaHUEM (PU3HUECCKUX
3HAHWM W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHWE TIPEACTABICHUA O poM (U3UKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccuOHaIbHON IESITeNIbHOCTH, CBS3aHHBIX C (U3UKOW, NOATOTOBKA K
JabHEHIIIeMy 0OYYCHHIO B 3TOM HAIpPaBJICHUU.

JlocTmkeHre ITUX 1enell 00ecreunBaeTcsl penieHueM CIIeyIomnX 3a1a4 B
IpoIiecce U3ydeHus Kypca (U3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

npUOOpETeHHEe CUCTEMbI 3HAHUM 00 oOUUX (PU3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYISIpHYyH  (HU3HUKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPOPU3HKHY;

dbopMHEpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS 1)1 O0BSICHEHHUS
(bu3nYecKuX SIBJICHUN B MPUPOJE W JUISI MPUHSTHS TPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPAa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/1ad, MOAPa3yMEBAIOIINX CaMOCTOSTENHHOE CO3JaHUE
¢bu3nUeckoil MOJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM 4YHCJIE 3ajad
WHXEHEPHOTO XapaKTepa;

MOHUMaHuEe (U3NYECKMX OCHOB W TPHUHIIUAIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJOTUYECKHX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUA M TPOBEICHUS
(U3MYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTalu  WHGOpMAIUH,
OTIPEIEIICHNS IOCTOBEPHOCTH MTOJTYISHHOTO Pe3yJIbTaTa,;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM 1€ATENbHOCTH;

pa3BuTHE UHTEpeca K chepaM npodecCuoHaIbHON eI TeIbHOCTH, CBI3aHHOM
¢ (PUBHKOM.

B coorBerctBum ¢ tpeboBanusiMu OI'OC COO yroyOnéHHBIN yPOBEHb
u3ydeHus: ydyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpPEIHEro OOIlero
oOpa3zoBaHusi BbIOMpaeTcss OOyYarOUUMUCS, IUIAHUPYIOIIMMH TPOAOHKEHHE
00pa30BaHus 110 CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO PODHIIS.



Ha u3yuenne ¢usuku (yriayO0nEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJENO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme mno (Qu3Mke IMepeyeHb JTa0OpaTOPHBIX WU
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJOBAaHHBIM, VYHTENb JeliaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOCHHOCTEM 00yJaromuXCsl.

COAEPKAHUE OBYUEHUA
10 KITACC

Paznen 1. HayuHnblid MeTO O3HAHUSA PUPOBI.

®duzrka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeToa Mo3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PUZNYECKUX SBJICHUU.

DKCIIEpUMEHT W Teopusi B Ipolecce Mmo3HaHus npupoiasl. HabGmronenue u
HKCIIEPUMEHT B (pU3HUKeE.

CnocoObl u3mepeHuss (U3MYECKUX BEIMYUH (aHAJOTOBbIE W IU(pPOBBIC
WU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BeNMUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue (pU3NUECKUX SBJICHUN M MPOLECCOB (MarepuaibHas TOYKa,
aOCOJIFOTHO TBEPJOE TENO, UAcaNbHAs >KUAKOCTb, HJCAIBbHBIA Ta3, TOYCUHBIH
3apsn). I'nnore3a. @U3NYECKHl 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTU. Pusnyeckas
TEOPHUSL.

Ponb m mMecTto Qu3nku B GOPMHUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3mepeHne cuiibl TOKA M HAIpsOKEHWS B LENW IOCTOSHHOIO TOKa IMpHU
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCcTBO C nudpoBoii madoparopueit mo ¢usuke. [Ipumepsl nu3mepenus
(U3UYECKUX BEJIMYUH TP IIOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BexkTop MaTepuanpHOM TOYKH, €ro IPOEKIHH Ha OCH CHUCTEMBI
KoopauHaT. TpaekTopus.



Ilepemernienne, CKOpoCTh (CpeaHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) WU
YCKOPEHHE MaTepUaJbHOM TOYKHM, HMX IPOEKIMU HAa OCU CHUCTEMBI KOOpIMHAT.
CroxeHune nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€pUaIbHOM TOUYKU OT BPEMEHHU U UX
rpaduKu.

CBoOosHOE TMajieHHe. YCKOpeHHEe CBOOOAHOrO MajeHus. [[BrkeHHe Tena,
OpOILIEHHOT0 TMOJ| YIVIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTHU M
YCKOPEHHS MaTepHUaIbHON TOYKH OT BPEMEHU U UX TpauKy.

KpuBonuneitHoe  nBMKeHUE. J[BUKEHHE  MaTepUalbHOW TOYKH  TIO
OKPY>XKHOCTH. YTJiOBasg M JIMHEWHas CKOpocTh. Ilepmon u uactora oOpaieHwus.
LleHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBHOE) U TMOJHOE
YCKOpPEHHE MaTepualbHON TOUKHU.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHMYECKHWE IPOLIECCHI: CHUAOMETP,
JBIDKCHUE CHaApsJOB, IIEMHbIE, IIecTepéHYaThle U pPEMEHHBIE IMepeayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBUKCHUSL.

Cnoco0sbI uccienoBaHus JBUKCHUH.

Nnnroctpanus npeaebHOro nepexo/ia U u3MEpeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yX€e U B pa3peKEeHHOM MTPOCTPAHCTBE.

HaGmronenne aBwkKeHUs Tena, OPOLIEHHOTO MMOJA YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpapnenue ckOpocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUWA, CKOPOCTEH IBHMXKEHHUSI OJTHOTO U TOTO XK€
T€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C 1IETbIO OINpeJeIeHUs MIHOBEHHOM
CKOPOCTH.

N3mepeHne ycKopeHus MpU NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBU>KCHUHU.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHJ0BAHO
UCII0JIb30BaHue UG POBOIi 1ab0paTOpUn).

N3ydenne naBuxkeHUs Tesla, OpPOILIEHHOTO0 Tropu30HTanbHO. I[IpoBepka
TUIOTE3bl O TPSMOM MPOMOPIUOHATBHOW 3aBUCUMOCTH MEXKY JalbHOCTHIO
oJI€Ta U Ha4aJIbHOW CKOPOCTBIO TENA.



N3yuyeHne IBUKEHHSI Tella IO OKPYKHOCTH C IOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMEpUOJa OOpaIeHHus KOHMYECKOTO MAasTHHKA
OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

ITepBbiii 3akoH HeroToHa. HMHepumanpHbie cHCTeMbl OTcu€Ta. [IpuHIUn
otHocuTenbHOCTH [anmwies. HeunepimanpHble cucTeMbl OTCYETa (OMpeAcsICHHE,
MIPUMEDBI).

Macca Tena. Cuna. [IpuHITUIT CyTIepHO3ULIMU CUJL.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOU TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUANIbHBIX TOUYEK.

3aKOH BCEMHMPHOTO TATOTECHUS. OKBUBAJICHTHOCTHh TPABUTALMOHHOW U
WHEPTHOM MAaCCHI.

Cuna TsXecTu. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO MaJIeHHUs] OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI W OT reorpaduyeckol MmUpPOTHL. J[BrkKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmxymierocst ¢
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS U CUJIa TPECHUS
nokos. Koaddumuent tpenus. Cuna CONPOTUBICHUS NPU ABMKEHUM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Hasnenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHl: MOAMIMITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPIUATbHBIX U HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMI OTHOCHUTEIBHOCTH.

Kauenne aByX UWIMHAPOB WM IIAPOB PA3HOW MaCChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLMAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHiI, BO3HHKAIOIIKX B PE3YJIbTATE B3aUMOICUCTBHS TEI.

N3mepeHne Macc o B3auMO/ICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U AJCHUM.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CHJI IPU JABMXKEHUHM OpyCKa IO HAKJIOHHOM
IJTIOCKOCTH.



[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCHMOCTH CWII YIIPYTOCTH, BO3HHMKAKOIIMX B IMPYKUHE U
pe3UHOBOM 00pa3siie, OT ux aedopMaliui.

N3ydenune NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON Yepe3
NErkuit OJIOK.

N3mepenne koddduiirieHTa TpeHUs MO BEIWYUHE YIIIOBOro koddduimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanne NBIKEeHUsI OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO2(PUITUEHTOM TPEHHS.

N3ydenue nBUXKEHUs IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpHOe Temo. [locTtymarenbHOe W BpalaTeNbHOE JIBMKCHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl
CnoxeHue cuil, TPUIOKEHHBIX K TBEpHoMy Teny. LIleHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHU4Yeckre YCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThie KOHCTPYKLIMH.

Hemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOrO TEJA, HUMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PaCUYET CUII YIIPYTOCTH.

N3ydyeHnne ycToMunMBOCTH TBEPAOIO TEJIA, UMEIOLIEr0 IIOIIAAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexanuke.

Nmnynbee MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOYEK. L[eHTp macc
CUCTEMBbI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTpa Macc.

NMnyibe CUIIbI M1 U3BMEHEHHUE UMITYJIbCA TEJNA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaxktuBHOE NBUXKEHUE.

MoMeHT umIlyibCca MaTepUallbHOW TOUYKHU. [IpencraBiieHHe O COXpaHEHHU
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX MOJISIX.

Paborta cuiapl Ha MajqoM M Ha KOHEYHOM ImepeMmenieHuu. ['paduueckoe
MPEICTABICHUE PAOOTHI CHIIBI.

MoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepualbHOW TOUKH. Teopema 00 HU3MEHEHHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[loTeHunanbHble W HENOTEHUUAJIbHbIE CUIbl. [loTeHnuanbHas >Heprus.
[ToTeHmmanbHas 3Heprust ynpyro nedopMupoBaHHOUW NpykuHbI. [loTeHmanbHas
SHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM rmone. [loTeHiumanbHas 3Heprus
Teja B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOrO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThs KocMUYECKasi CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
HHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm s WACaTbHOM KUJKOCTH KaK CJIEACTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue ycTpoilcTBa M TEXHOJIOTMUECKHE MPOLIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOMNEpP, MPYNKUHHBIA MHUCTONET, TUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOIITHOCTH CHJTBL.

W3meHeHune sHEpruy Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHble mpeBpameHUss KUHETUYECKOM W NOTEHLMAIbHOW DHEPrUU IIpU
JEUCTBUM HA TEJIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nMmyJsibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanue cCOXpaHeHHs] UMITYJIbCA MIPU YIIPYTOM B3aUMOJICHCTBHH.

N3mepeHre KHNHETUYECKOM 3HEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CWIIBI TPEHHUsS NpPH JBMXKEHHM Tejla MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MouiekyisipHasi pu3UKa U TEPMOJANHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MeopUUI.

OcCHOBHBIE TMOJIOXKEHUS MOJIeKyJsIpHO-KuHeTH4Yeckoil teopun (MKT), ux
onbiITHOe oOocHOBaHue. Jluddysus. bpoyHOBckoe aBuxkeHHE. XapakTep
JIBIKCHUST U B3aUMOJEHCTBHS 4YacTUIl BellecTBa. MoJenu CTPOEHUs Ta3oB,
KUJAKOCTEH U TBEPABIX TeA U OOBSCHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u  pasmepbl Mosiekyn (atomoB). KonudecTBO BellecTBa.
[Tocrostnaass ABorajpo.



TeroBoe paBHOBecue. Temmeparypa u crocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mojenb WIeaIbHOTO Ta3a B MOJIEKYJSPHO-KUHETUYECKON TEOPHUM: YaCTHUIIbI
rasza JBWKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYyTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AoGcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanerona. M3omporeccs B
HJeaJbHOM Tra3e C TIOCTOSHHBIM KOJIMYECTBOM BemecTBa. ['padudeckoe
MIPEICTABICHUE U30MPOLIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3b MKy JaBJICHUEM U  CPEeIHEl  KHUHETUYECKOW SHeprueu
MOCTYIATEIBHOTO TEIJIOBOTO JBMKEHHUS MOJIEKYJ HJealbHOro ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICAJIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEIHEH
KUHETHYECKOW SHEPTUEN MOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4Yeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMaTePUaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTHUL] BEILIECTBA.

Monenb 6pOyHOBCKOTO ABUKECHHUSI.

Buzaeoponuk ¢ 3anMchbio peaibHOTO OPOYHOBCKOTO JBUKECHHUS.

Huddy3ust )KUIKOCTEN.

Mogens onsita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mojenu KpuCTaININYECKUX PEIETOK.

HabGnronenue u ncciieroBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npAKMUKyMm.

HccnenoBanne Tmporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS MpH
TEIUI000MEHE MEXKTy TOpsiuei U XOJIOJHOM BOJOM.

W3yyeHne H30TEpMUYECKOrO Mmpouecca (PeKOMEHJOBAHO HCIOJb30BaHUE
1 dpoBoit 1aboparopun).

N3ydenne n30X0pHOro mnporecca.

N3yuenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T[]) cucrema. 3amaHuvie BHEUIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON CUCTEMbl. BHellIHWe U BHyTpeHHKE napaMeTpsl. 1lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHUS] BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHamMuku. (CamMomnpou3BOJbHAs — pejlakcalus
TEPMOJMHAMUYECKON CUCTEMBI K TETJIIOBOMY PAaBHOBECHIO.

Mopgens wuaeanbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpPABHCHUM:
ypaBHeHHEe MeHeneeBa—Knanelpona U BeIpaKeHUE JJI1 BHYTPEHHEW SHEPTHM.



VYcnoBus NpUMEHHMMOCTH 3TOM MOJIENU: HU3KAasl KOHIIEHTpAIUsl 4acTHUll, BICOKUE
TeMneparypbl. BeipaxkeHue Juisi BHyTPEHHEW dHEPTrUr OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratuueckue u HECTaTUUECKUE MPOIIECCHI.

DOnemeHTapHas pabota B TepMoArNHaAMuKe. Beraucnenue paboTel mo rpaduky
npoiiecca Ha pV-auarpaMme.

Tennonepenaya  kak  cnoco®0  WM3MEHEHUs]  BHYTPEHHEH  SHEpruu
TEPMOJMHAMHYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KouBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnotel. TenmnoéMKkocTh Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHue Maiiepa. YaenpHass TeIioTa CropaHus
ToruiBa. Pacu€r kommuecTBa TEINOTHI mpu Temnonepenaye. I[lonstue o0
aamabaTHOM IIpoIriecce.

IlepBblii 3akOH TepMOAMHAMUKU. BHyTpenHsss »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpruu
TEPMOJMHAMUYECKON CUCTEMBL.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSSHHUE TEPMOJWHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMUKM Ui  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIEpeaTh TEIUIOTY OT O0Jiee XOJIOIHOTO Tena K Oosiee Harperomy 0e3
komneHcanuu (Knaysuyc). Heo6patumocTs NpUpOIHBIX MTPOLIECCOB.

[Tpunnune! aectus TeroBbix MamuH. KIIT/I.

Maxkcumansnoe 3auenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACHEKThl MUCIOJIb30BAHUS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbl.

TexHudyeckre yCTpPOWCTBA U TEXHOJOTHMYECKHE MPOLECChl: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3CIbHBIM W KapOIOpPATOPHBINA ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOILIIUBA JUIs
BBIPAOOTKH «TEIUIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadaTtnyeckoM pacIlIupeHUN.

Bo3gyuiHoe orauso.

CpaBHeHME YAETbHBIX TEIUIOEMKOCTEH BEILIECTB.

Cnoco0bl U3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne agunabaTHOTO Iporecca.

KomnproTepHble MOJIETN TEMJIOBBIX IBUTATENECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne yaenbHON TEMIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.



HccnenoBanne agunabaTHOTO Iporecca.

N3ydeHne B3aMMOCBSA3M JHEPTUM MEXKMOJIEKYJISIPHOTO B3aHMMOJEWCTBUS U
TeMIEPaTypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoonl.

[TapoobOpa3oBanne u KoHjaeHcanusa. McmapeHue u KureHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHus.

HacplllieHHble W HEHachIIEHHbIE TMapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B KUJKOCTH.

Bnaxxnocth Bo3ayxa. AOGCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrainmuueckue u amopgHbie Tesna. AHU30TPOINUS CBOKCTB
KpuctaJuioB. [lnmaBiieHre W KpuUcCTaIM3alus. YJeiabHas TEIIOoTa IUIABJICHHUS.
CyOnumarnusi.

Hedbopmanuu TBEpOTO Tena. PacTsbkenue u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TerioBoe pacmmpenue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE W JHHEITHOE
pacipenue. AHrapMOHU3M TEIUIOBBIX KOJIEOAaHWN YacTHI] BEIIECTBA KaK MpUYHHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTrun B Pa3zoBbIX EPEXOJAX.

YpaBHEHHE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHE. Kod(phUIIMEHT MOBEPXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBienus. J{apneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckne yCTpOWCTBA W  TEXHOJOTHMYECKHME TMPOLECCHl:  KHUIKUE
KpPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacmupeHue.

CBoiicTBa HACBHILIIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHW>KEHHOM JIaBJICHUMU.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.

Kanumnsipasie saBieHusI.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.



N3mepenue yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHnne CBONCTB HACHIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITIOMEIIECHNH.

N3mepenne ko3¢ dumnpreHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3HMHOBOro odpasma oT
MPUWIOKEHHOW K HEMY CHJIBI.

Pa3znen 4. DieKTpoguHAMMKA.

Tema 1. Inekmpuueckoe no.e.

OneKkTpu3anus Tel U €€ NPOSIBIEHUA. DJIEKTpUYecKuil 3apsn. JBa Buaa
ANEKTPUUECKUX 3apanoB. IIpOBOJHUKH, IUAJIEKTPUKHM U IOIYNPOBOJHHUKHU.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHs AJIEKTPUYECKOro
3apsaa.

B3aumopeiictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DnekTpudeckoe nose. Ero neicTere Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsox€aHocth  anmexkTpuueckoro  moinsa.  [IpoOHbiidi  3apsg.  Jluawuwm
HaIPSHKEHHOCTH AJIEKTPUUECKOTO 1os. OQHOPOIHOE NEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATUYECKOTO IONSA. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTennman snexTpocTarnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO ToJis (Kak OJHOPOJHOTO, Tak M
HEOHOPOIHOTO).

[IpuHUMI Cyneprno3uLMK SIEKTPUIECKUX MOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUN cdepsl. [lome
PaBHOMEPHO 3apshKEHHOTO Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsHKEHHOCTH O3TUX MOJEH H
HKBUIOTEHIHAJIbHBIX IOBEPXHOCTEH.

[IpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM IOJIE. Y CIOBUE PABHOBECUS 3aPS/I0B.

JIUPNEeKTpUKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jusnexrpuueckas
ITPOHUIIAEMOCTh BEUIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenMHEHUE KOHIeHCAaTOpOB. [locnenoBarenbHOe COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

JIBrKEHUE 3apsSKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHU4yeckre YCTpOHMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJEKTpOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reHeparop Ban ae ['paada.

Hemoncmpauuu.



Y CTpOUCTBO Y MPUHIMIL IEUCTBHS DIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE€ IBYX 3apsKEHHBIX IJIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau e ['paada).

[IpoBOAHUKM B IIEKTPUUECKOM TMOJIE.

DIeKTpocTaTUYECKas 3aluTa.

YCTpONCTBO U IEMCTBUE KOHAEHCATOPA IMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCaTopa OT IUIOLAIU
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHAEHCAaTopa.

3apska 1 pazpsjika KOHIEHCATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyM.

OneHka cui B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HabGnronenue npeBpailieHrs SHEPTUH 3apsKEHHOTO KOHASHCATOpa B SHEPTUIO
U3ITy4EeHHs CBETOIUOAA.

N3ydenne npoTekaHus TOKa B LIETH, COJEpKaIIel KOHIEHCATOP.

Pacnipenenenne pa3HoOCTH MTOTEHIIMAJIOB (HampsKEeHUs ) pu
MOCJIEIOBATENILHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmoannbwlil 31eKmMpudecKuil mok.

Cuia toka. IlocTosIHHBIN TOK.

VYcnoBusa CylieCTBOBAHUS MOCTOSHHOTO SJEKTPUUECKOTO TOKa. VICTOUHMKH
toka. Hanpsxkenne U u DJIC €.

3axkon OMa JiJ1g ydacTKa LeIu.

DIEKTPUIECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHBI U IUIOIIAAXd TONEPEUHOrO0 CEUCHHS.
VY nenbHOE CONPOTUBIEHUE BEUIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEANHEHUE MPOBOJAHUKOB.
Pacuét pa3BeTBnéHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon /xoyns—JIeHua.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerjgoBas MOUIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJC u BHyYTpEHHEE CONPOTHBJIEHUE HMCTOYHHMKAa ToKa. 3akoH Owma [is
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKaA.
Kopotkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpayuu.

N3mepeHre CUilbl TOKa U HaIPSKEHMUS.



HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpPSDKEHUS JUIsl PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TIOTIEPEYHOT0 CEUYEHUS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MIPU MOCTOSHHOM
HaIPSKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE ralbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

Crnioco0bl coemnHeHnst UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccenenoBanue CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HANpPsDKEHUS I JIAMITbI
HaKaJIMBAHMSL.

VYBenuueHue npejena u3MepeHus: amnepMerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd DJIC raapBaHMYECKOro 3J€MEHTa OT BPEMEHH
MIPU KOPOTKOM 3aMbIKaHHH.

UccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanue 3aBUCMMOCTH MOJE3HOM MOILIHOCTH MUCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DneKTpuuecKas MPOBOAUMOCTh  PA3JIUYHBIX  BELIECTB.  DIJIEKTPOHHAs
MPOBOJIMMOCTh TBEPHABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBJICHUS METAJIOB OT
TeMiiepaTypbl. CBEpXIpOBOANMOCTb.

DNEeKTpUYECKUN TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MyYKOB.

[TonynpoBOIHUKHU. CobOcTBeHHas U IpUMeECHast MIPOBOJAUMOCTh
MOJIyIIpOBOJHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBogHuKOBBIE TPUOOPHI.

DIJIEKTPUYECKAN TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS TUCCOIUALIMSL.
OnekTponus. 3akonsl Dapajes s FIEKTPOIHU3a.

OneKkTpudeckuii TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilimasma.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: ra30paspsIiHbIe
JaMIIBI, JJIEKTPOHHO-TTydeBas TpyOKa, MOJYyMPOBOAHUKOBBIE MPUOOPHI: MO/,
TpaH3ucTop, (HOTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE ME[H,
BBITUIABKA aJTIOMUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.



[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHbI 351ekTposnsa Papazes.

HckpoBoii paspsil ¥ POBOAUMOCTD BO31yXa.

CpaBHEHHE MPOBOIUMOCTH METAJIIOB U NOJYIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HaOmronenue amextposusa.

N3mepenne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIEPATYpPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOIA.

Pu3nYecKUuil NPAKTUKYM.

Crioco6bl u3MepeHus (PU3NYECKUX BEIUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTU U3MEPEHUN (PU3UUYECKUX BEIIUYUH.
OneHka rpa’ul NOTPEIHOCTEN.

[IpoBeneHre  KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYeCKUX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNOTe3 (BbIOOpP U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlerax «YUEHHYECKUH  HIKCIEPUMEHT,
nabopaTtopHbie PabOThI, IPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kimacce
OCYUIECTBIISIETCSl C YUETOM COJEPKATENbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUuKH, OUOJOTUM, XUMHUH, T€Orpauu U TEXHOJIOTHUU.

Meosrcnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
nO3HaHUA: ABIICHUE, HAay4YHbIA (DaKT, TurnoTesa, (u3MUecKas BETUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, U pOBas 1adopaTopus.

Mamemamuxka: penieHWe CUCTEMbl ypaBHeHUW. JluHelHas ¢QyHKIMS,
napabosna, runepbona, ux rpa@uku U cBorcTBa. TpuroHomerpuueckue QyHKIHUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopbl 1 MX TPOEKIUU HA OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexanndeckoe JBMKEHHUE B )KUBOU mpupoae, nuddy3us, ocMoc,
TEIJI0O00MEH JKHUBBIX OPTaHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpejbl,
yTUIM3alusl OMOOPraHMYECKOro TOIUIMBA JUISi  BBIPAOOTKU  «TEIJIOBOW» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIE SIBJIEHUS B IPUPO/IE,
ANEKTPUYECKUE SIBJICHUS B AKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYIL,
MOJb BEIIECTBA, MOJSpHAs Macca, IIOJIYyYEHHE HAHOMAaTEpUaJoB, TEILIOBBIE
CBOMCTBa TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUAKAE KPUCTAJUIbI, JIEKTPUUECKUE



CBOMCTBAa METAJIJIOB, 3JIEKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOMHUSI.

T'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJHb30BAHUEM MEXAHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHHS] B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIUU
(KpOHIITENH, peméryarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHUS
MEXaHUKW B TEXHUKE (TMPOCKOM, BOJOMET U JPYTHE), JBUTaTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM UHCIE€ HAHOMAaTepUAJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
razopaspsiHble JaMIIbl, TOJIYyITPOBOAHUKOBBIE MPUOOPHI, TaIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe nosne.

B3auMopnelcTBUE TOCTOAHHBIX MArHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [IpuHnun cynepno3uuuu
MAarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIUH.

MarsnutHoe 1oJie MPOBOJAHUKA ¢ TOKOM (MPSIMOTO MPOBOJIHMKA, KaTYIIKH U
KpyroBoro BuTka). OnsIT Jpcresa.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBieHUE U MOYJIb. JIBUKEHUE 3apsIAKEHHON YaCTHULIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. PaGoTa cuisl JlopeHna.

MaruautHoe nosne B BeuectBe. DeppoOMarHeTUKy, napa- U JUaMarHeTHKH.

TexHuueckne yCTpPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: NPUMEHEHUE

MTOCTOSTHHBIX MAarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEh SIKOOU, YCKOPUTENH 3JIEMEHTaAPHBIX YaCTHIL.
Jlemoncmpayuu.

KaptnHa  nuHMN  MHOYKIMA  MAarHUTHOTO  MOJs  [OJOCOBOIO  H
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

KapTuna nuHuii MarHuTHOM UHAYKIMH TIOJIS JUTMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

HaOnronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnmn JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MArHUTOB.



HccnenoBanne CBOMCTB (epPOMArHETHKOB.

HccnenoBanue neicTBUSI NOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yueHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHAYKIIMU HA OCHOBE U3MEPEHUSI CHIIbl AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYUsL.

SIBiieHMEe DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOU
naaykuun. OJIC wHAyKOMU. 3aKOH 3JIEKTPOMAarHMTHOW uWHAyKuuu @apanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

IIpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 9J1C caMOMHIyKIIUY.

DHeprus MarHUTHOTO TIOJISI KATYIITKA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckre yCTpPOMCTBa M TEXHOJOTHYECKUE MPOLIECChl: WHIYKIIMOHHAsS
neyb, COJIEHOU, 3aIIUTA OT ANEKTPU3ALUHU TEJl IPU JBUKEHUU B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpayuu.

HabOmronenne sBieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

IIpaBuiio Jlenna.

[Tamenre MarauTa B aJJlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne caMOMHAYKIHUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenue HHIYKIMU BUXPEBOTO MATHUTHOTO TIOJIA.

UccnenoBanue siBIEHUS] CAMOUHYKIIUH.

COopka MoJien 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJIEOAHUS.

IMapmonnueckue konebanus. Kunemarnueckoe U JUHAMHYECKOE OMUCAHHUE.
DHepreTHuecKoe ONMUCaHUE (3aKOH COXPAaHEHUS MEXaHUYecKoil 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJICOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMTUCAHUSI.



Amvmutyna u ¢asza konebanuii. CBs3b aMIUTUTYAbl KOJIEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHui €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora kosnebanuit. Ilepron Manbix CBOOOJHBIX KOJeOaHUU
MaTteMaTU4ecKoro wasitHuka. lIlepuoa cBOOOJHBIX KOJ€OAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxatouux Kosnebanusx. BoiHyxkneHHble konebanus. Pesonanc.
Pe3onancHas kpuBasg. BuusHue 3aryXxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJI€0aHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMUYECKUE MPOLIECChl: METPOHOM, Yachl,
Kayesu, My3blKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0ue0aTeabHOrO IBHKECHHUSL.

HaGmronenne He3aBUCUMOCTH TIEPHOJAa MAJIBIX KOJICOaHMWI rpy3a Ha HUTH OT
aMILUTATYbI.

UccnenoBanne 3aryxaromux KojJieOaHMM W 3aBUCHUMOCTH  TIepuoja
CBOOOJHBIX KOJIEOAHHI OT COMPOTUBIECHHUS.

UccnenoBanne koiiebaHWN Tpy3a HAa MACCHBHOM TMPYXKHHE C IEIBIO
(dbopMHpoBaHUs NMPEACTABICHUN 00 UaeaTbHON MOIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPHU KOJeOaHUAX Tpy3a Ha IPYKUHE.

HccnenoBanue BbIHY X ACHHBIX KOJIEOaHUM.

Habmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne mnepuona CBOOOIHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuenune 3aKOHOB BIKEHUS TeJa B X0JIe KoieOaHuii Ha yIpyroM MojBece.

N3ydenne nBUKEHNS HUTSHOTO MAasITHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

UccnenoBanuie yObIBaHUS aMILTUTYAbI 3aTyXaOIIUX KOJICOAHUH.

HccnenoBannie BRIHYKICHHBIX KOJIEOAHU.

Tema 2. dnekmpomazcHumnsle KoaedaAHUA.

KonebarenbHpiit kKOHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B
uJealbHOM KoJieOaTenbHOM KOHType. Popmyna TomcoHa. CBs3b aMIUIUTYIbI
3apsijia KOHJEHCATopa C aMIUTUTY/I0N CHIIbI TOKA B KOJIeOATEeIbHOM KOHTYPE.

3aK0H COXpaHEHMs PHEPTUH B UACATHHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaroniue AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHHbIe
AJIEKTPOMArHUTHBIE KOJIEOaHUs.

IlepemenHblii TOK. MOIIHOCTP TEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA W HANpsHKEHUS TpU pa3iuyHou dopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.



CunycouanbHbli TIEPEMEHHBIM TOK. Pe3ucTOp, KOHJIEHCATOp M KaTyIllKa
UHAYKTUBHOCTH B LIENM CHHYCOUAAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKEHUN.

Wneanbubiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKU IIPpU IPOU3BOACTBE 3IeKTpodHepruu. Kyiberypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHu4yeckre yCTpOWCTBA M TEXHOJOTHMUYECKHE IPOLECCHI: JJIEKTPUYECKAN
3BOHOK, T€HEPATOP IIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuiorpaMMbl 3J1€KTPOMarHUTHBIX KOJ€OaHuH.

['eneparop He3aTyXalOLIKX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BrinykeHHbIe CHHYCOMIaTbHbIE KOJIeOaHMsl.

Pe3ucTop, KaTymka MHAYKTMBHOCTH M KOHJIEHCATOp B LIENHM IEPEMEHHOTO
TOKA.

Pe3onanc mnpm mocimenoBaTENIbHOM COENMHEHWUW PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CcTpoHCTBO M MPUHIIUI AEUCTBUS TpaHchopMmaTopa.

Mogens IMHUY DJIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3yuenue tpancpopmaropa.

HccenenoBaHue NEPEMEHHOTO TOKAa 4Yepe3 IOCIENOBATEIBHO COCAUHEHHBIE
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOIO pEe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoOMAZHUMHbBIE GOTIHbL.

MexaHn4uecKue BOJIHBI, YCJIOBUA HX pacnpocTtpaneHus. llomepeunble u
IIPONOJBHBIE BOJHBL. [lepron, CKOpOCTh pacnpoOCTpaHEHWUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)KCHHE, INpEIOMJICHHE, MHTEepPEpeHLus U
mudpaKIus.

3Byk. CkopocTs 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymMOBOE€ 3arpsi3HEHHE OKPYKAIOLIEN CPEMBI.

DONEeKTPOMarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS JEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTaNnMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTpPaX€HUE,  MPEJIOMIICHHUE,
noJisipu3anus, HHTepdepeHuns u quppakius.



[IIkana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUEe 3IE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMITBI paIMOCBA3U U TENEBUACHUA. Pagnookamus.

DIJIEKTPOMATHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE IIPUMEHEHHE. MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neun,
YJIBTPa3BYKOBAsI JUArHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OO0pazoBaHue M pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromieecs Teno Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

HaOnronenue otpakeHust ¥ IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninn u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pEe30HAHC.

CgolicTBa yibTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenune cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KOJIeOaHUM.

UccnenoBanne  CBOMCTB  BJIEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
MpesioMJIeHUE, Moaspu3auus, Auppakuus, MHTephepeHIus.

O6Hapy:xeHue nH(PpakpacHOTO U yIbTPAPUOIETOBOTO UITYUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKyMm.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsimonuHeHOE pacpOCTpaHEHNUE CBETA B OAHOPOJHOU cpene. Jlyu cBera.
To4euHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzolOpaxeHuil B
10ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCHUTENbHBIA NTOKa3aTenb npeaomieHus. [IocTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE [IJIMH BOJH MPU MNEPEXOJE MOHOXPOMATHUYECKOrO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPE.

Xon mydeit B mpusme. [ucnepcusi cBera. CloXHBIM cocTaB 0eIoro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroyi MmojHOro BHYTPEHHETO
OTpaXKEHHS.

Cobuparomue u pacceuBarome JUH3BL. ToHKas auH3a. DOKyCcHOe
paccTOsIHME M OINTHYECKas CWiIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pacCTOSIHUSL TOHKOM CepUyYecKo JUH3BI OT €€ TeOMETPUM U OTHOCUTEIHLHOTO
MOKa3aTeNs MPeIOMIICHUSL.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTUH30M.



Xoa sy4a, ONpOMIEAIIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
onTtudyeckor ocu. IlocTpoeHue wu300pakeHWM TOYKM M OTpe3Ka IMPsSIMOA B
coOMparolMX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. a3 kak onTuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepeniuss cBera. KorepeHTHblE HCTOYHMKHU.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEpEHTHBIX HWCTOYHUKOB. IIlpumepsl KilacCMUYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakuvonHas pemeérka. YcCIoBUE HaOIIOIEHUS
IJIaBHBIX ~MAaKCHMyMOB TIpH  MaJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOHWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepucKkon, (oroannapar, MUKPOCKOI, MPOEKLUHMOHHBIN ammapaT, MpPOCBETICHHUE
OIITHKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeioMIICHAs CBETA.

Habmtoienue noaHoro BHyTPEHHETo OTpaskeHus. MoJiesib CBETOBO/IA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOMApaUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUI B JTMH3AX.

Mopnenu MUKpOCKOIIa, TEJIECKONa.

Habmronenne natepdepeHnm crera.

HaOmronenue 11BETOB TOHKUX IUIEHOK.

HaOnronenune nudpakiuu ceera.

N3yuenune nudpakiinoHHON PEMIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

Habmronenue aucnepcuu cBera.

HabGnronenue nonasipu3alnnu CBETa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepeHne nokasaress NpeaoMIIEHUs CTEKJIA.

UccnenoBanne 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
MpUMepe KUJIKHUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIUH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 IMIOCKOT0 3epKaJia U JIUH3bI.

[Tomyuenue n300pakeHus1 B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHUE TENECKOMUYECKUX CUCTEM.



Hab6mronenune nudpaxiuu, nHTep)EepeHIINN U TOJISIPU3AIIN CBETA.

N3ydenne noysipu3alvy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue uaTEpPEpEeHIINH JTA3€PHOTO U3TYUYECHUS HA IBYX LLIETAX.

Habnronenue nucnepcum.

Habmronenne u uccinenopanue qudpakiimoOHHOTO CIIEKTpa.

N3mepeHne IuHbI CBETOBOW BOJIHBI.

[Tonyyenue crekTpa U3Iy4YeHHUS] CBETOAMO/A MPU MOMOIIM AUPPAKIUOHHOM
PELIETKU.

Pa3znesn 6. OcHOBBI cienMAJILHON TEOPUN OTHOCUTEJIbHOCTH.

I'panuipl TPUMEHMMOCTH  Kiaccu4yeckod — mexaHuku.  [loctynatsel
CHeuaibHOU TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanust  JlopeHiia.
VYcnoBue npuuMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAIICHUE JUIUHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIBI. DHEPrUs
ITOKOSI.

TexHu4yeckne YCTPONCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3apSHKEHHBIX YaCTHIL.

VY4yeHn4ecKuil 3KCIIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W SHEPIUU  PEIATUBUCTCKUX 4acTUL (MO
dboTorpadusiM TPEKOB 3apPsSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanus3m.

PaBHOBecHOE TemIOBOE H3NTydyeHUE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMemienns Buna. I'unoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®otoaddext. OnbiThl A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OuinmTeHa ana Goroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJEHWE CBeTa Ha aOCONIOTHO
MOTJIONIAIOIIYI0 W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbIe cBOMcTBa yacTull. Bosnsl ae bpouns. imHa BonHb! 1e bpoisa u
pasMepbl 00JacTH JIOKaJIM3alluu JABWXKYyIIeWcs vactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. JIudpakiius 371eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nsmepernii B Mukpomupe. COOTHOIIEHUS] HEONPEAEIEHHOCTEN
I'eitizenbepra.

TexHU4Yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIEKTPOMETP,
¢doTosneMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHeYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.



®oTo3(heKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHeNIHETo GoTodddexTa.

UccnepoBanne 3aBUCUMOCTH  CONPOTUBICHHUS  MOJYNPOBOJAHUKOB  OT
OCBENIEHHOCTHU.

Ceroauo.
Conneunas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.
UccnenoBanue poTope3ucropa.
N3mepenne nocrosiaaoM [1anka Ha ocHOBe HccieoBanus hoTodddexra.
HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA YEPE3 CBETOIUO OT HAIPSIKEHUSL.
Tema 2. @u3zuka amoma.
OnbITHl MO HCCIEAOBAaHHUIO CTPOCHUsI aroma. llnaHerapHas monenbs aTtoma
Pesepdopna.
[Toctynatel bopa. U3nydyenue u norsomienue GOTOHOB MPH MEPEX0jie aToMa
C OZHOTO YPOBHSI DHEPIUU HA IPYIroOi.
Bunpl ciektpoB. CriekTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.
CrnoHTaHHOE M BBIHYXKJICHHOE U3JIyueHHe cBeTa. Jlazep.
TexHU4Yeckre YCTPONCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOI), a3ep, KBAHTOBbII KOMIIBIOTED.
Hemoncmpayuu.
Mogpens onbita Pesepdopaa.
Habmronenne nuHENYaTHIX CIIEKTPOB.
YCTpOUCTBO U JEUCTBUE CUETUYMKA HOHU3UPYIOLINX YACTHLL.
Onpenenenue JIUHBI BOJHBI JTA3€PHOTO U3ITYUYECHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.
Habmronenue nuHE4aTOro crekTpa.
UccnenoBanue crnekTpa pa3peKEHHOr0 aTOMapHOTO BOJAOPOJAa U U3MEPEHUE
nocrosinHoi Punbepra.
Tema 3. Qu3uka amomHo20 A0pa u 31EMEHMAPHLIX YACHUY.
Hyxnonnas moxens siapa I'eiizenOepra—MBanenko. 3apsan suapa. MaccoBoe
yucio sapa. M3oTonsl.
PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.
3aKOH paJMOAKTUBHOIO pacnana. PanvoakTUBHBIE H30TONBI B IPHUPO/IE.
CBolicTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3msbl. EcrecTBeHHbIN QOH n3inydeHus. Jozumerpus.
DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT maccsl sapa.
Snepubie peakiuu. Jlenenue u cuHTes anep. SAnepHsie peaktopsl. [Ipodaemsr
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3a. JKOJOTMYECKHE aCMEKThl PA3BUTHS
SAIEPHON DHEPIETUKH.
MeToapl perucTpalii U UCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAIbHbBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapk-ritooHHast MOJIEIb aIpOHOB.

O®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass marepust U TEMHas
SHEprusl.

EnuacTBO uznueckoi KapTUHBI MUPA.

TexHu4yeckre yCTpoMcTBa U TEXHOJIOTUYECKHUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSAEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

UccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIB30BAHUEM J1I03UMETPA.

N3ydenne nornomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znen 8. Di1ieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaHOE 1 MUPOBO33pPEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHUYECKUX uccheqoBaHuii. COBpEMEHHBbIE ONTHYECKUE
TEJIECKOIIBI, PaANOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3aHoro nHebGa. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBH)KEHUE.

ConneyHas cucrema.

Connue. ConHeuHas akTUBHOCTh. MicTounuk sHepruu ConHua v 3BE3.

3BE3/BI, X OCHOBHBIE XapaKTEPUCTUKHU. /[narpamMMa «CrieKTpanbHbIN KJlacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHN U 3Boonuu CoiHua u
3BE311. DTanbl )KU3HH 3BE3I.

Mneunsit Ilyte — Hama [amaktuka. Ilonoxenne m nemwxenue ConHua B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopust bonsmioro B3peiBa. PenukroBoe n3nyuenue.

Macmrabnas crpykrypa Beenennoit. Metaranakruka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmronenus: 38€3qHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKECHHUH JIJIsT OTIPEIeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3aus (CEeBEpHOIro MNONyLIapus U SIPKHE
3BE3/ILI.

HaGmrogenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEW U 3BE3IAHBIX
CKOIUICHUU.



Du3nYeCKuil MPAKTUKYM.

Cnoco0bl u3MepeHus (PU3NYECKUX BEJIUYHMH C UCTIOIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3UUECKUX BEIINYUH.
OneHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEJIMYMH, NPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3lenax «YUYEHHYECKMH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6001maromee NOBTOPEHUE.

O6o00uieHne U cucTemMaTu3alus Colep KaHus pa3zieloB Kypca «MexaHukay,
«MonexynsipHas pu3uKa U TEPMOAMHAMUKA», « DNEKTpoaAuHaMuKay, «Konedanus
U BOJHBD, «OCHOBBI CIELHAJIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « IEMEHTHI ACTPOHOMHUH U aCTPOPUBUKNY.

Ponp ¢u3uku W acTpOHOMUHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU chepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINUCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIbHOW W  IMPOTHOCTHYECKON  (QyHKIUI
(bu3nyeckoil Teopuu, poiib GU3NUECKON TeOpur B (POPMUPOBAHUH MIPEACTABICHUM
0 (u3NYECKOW KapTHHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B OOLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCamMH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Meosrcnpeomemmnole nonamus, C6A3aHHbIE C UZYYUECHUEM MEMO008 HAYYHO20
no3HanuA: ABICHHUE, HAay4HbIA (akT, runotesa, (uU3MUecKas BeIUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, HW3MEpPEHHUE,
MOTPELIHOCTA U3MEPEHUH, U3MEpPUTENIbHbIE TPUOOPHI, IUPpOBast 1abopaTOPus.

Mamemamuka: pelUIeHUE CUCTEMbl YypaBHEHUU. TpPUTOHOMETPHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpPBI M MX IMPOEKIMM HA OCU KOOPIAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanHbie 3meMeHTapHBIX GyHKIUNA. [Ipu3Haku TOMOOMS TPEYTrOJHHHUKOB,
oTpeJeNieHHe IUIONIAIN TIOCKUX PUryp v 00bEMa Tell.

buonozua: >nekrpuyeckue SBIEHUS B KUBOM MpUPOJE, KojeOaTellbHble
JIBWKEHUS B JKMBOM IIPUPOAE, DKOJIOTHYECKHUE PHUCKH IIPU IPOU3BOJACTBE
JIEKTPOIHEPTUM,  DJIEKTPOMArHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPA3BYKOBasi AMArHOCTMKAa B MEIULHMHE, ONTHUYECKHE SBJICHUS B KUBOU
MIPUPOJIE.



Xumusn: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsI CTPYKTypPa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM PEIIETKH, CHEKTPaTbHBIN
aHau3.

Teocpagpus: wmarHuTHBIE TONIOCA 3€MJIM, 3aJIEKUM MArHUTHBIX  PYA,
dhoToCchEMKA 3eMHOM TTOBEPXHOCTH, ceicMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTPOABUTATENL SIKOOU, T€HEepaTop MEPEeMEHHOTO TOKAa, MHAYKIIMOHHAs TeYb,
JIMHUM JJIEKTPOIEpeaay, 3JIEKTPOJABUTATEIb, Paiap, PAOUONIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBUY-meub, ynbTpa3ByKOBas JAHATHOCTHKA B TEXHUKE,
POEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsi OaTtapes, CIyTHUKOBBIE
MPUEMHUKHU, AJI€pHASI SHEPTETUKA U YKOJIOTUUYECKUE ACTIEKThI €€ pa3BUTHA.

IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VIJIBTATEI

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHHS Yy4eOHOrOo mpeamera «Duzmkay
JIOJIKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PaCHIUPEHHUE >KHU3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeaM3alliid OCHOBHBIX HaIPaBJICHHI
BOCIIUTATENBHON JESTEILHOCTH, B TOM YHCJIE B YACTH:

rpaaaHCKOr0 BOCIIUTAHUS:

« chopMUPOBAaHHOCTh TPaKIAHCKOW  TO3HWIMH  OOYydYaloIIerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

« TMPUHATHE TPAAUIIMOHHBIX OOIIECYEIOBEYECKUX T'yMAaHUCTHYECKUX H
JEMOKPATHYCCKUX IIEHHOCTEH;

+ TOTOBHOCTBH BECTH COBMECTHYIO JESATEIHHOCTh B MHTEPECAX IPakIaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHHU B  00pa3oBaTEIbHOU
OpraHu3alluy;

- yMEHHE B3aUMOJACHCTBOBaTH C  COIMAIBHBIMA  HWHCTHUTYTaMH B
COOTBETCTBHHM C UX (YHKIUSIMHU ¥ HA3HAYCHHUEM;

+ TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM NESITEIbHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

+  chOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU WJIECHTUYHOCTH,
MaTPUOTHU3MA,;

+ IIEHHOCTHOE OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, TOCTHKCHHIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHMUA:

C(l)OpMI/IpOBaHHOCTL HPAaBCTBCHHOT'O CO3HAHMA, 9THYICCKOI'O ITIOBCACHU,
CIIOCOOHOCTH OLCHMBATb CUTyallUIO U IIPUHUMATL OCO3HAHHBIC PCIICHUA,
OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBLIC HOPMBI M ICHHOCTHU, B TOM
YHUCJIC B ACATCIIBHOCTHU y‘-IéHOFO;

OCO3HAHUC JIMIHOT'O BKJIaZaa B IIOCTPOCHHUC YCTOP'I‘{HBOFO 6YIIYHICFO.

ICTETHYECCKOIO BOCIIMTAHUSA

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYasl JCTETUKY HAy4HOTO
TBOPYECTBA, IPUCYLIETO (PUZNYECKON HAyKeE.

TPYAOBOI0 BOCTIMTAHUS:

HWHTEPEC K Pa3IMYHBIM chepaM mpo]ecCHOHATBLHON IeSITEIBHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3WKOW W TEXHWKOW, YyMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOp Oyymiel mpodeccuu U pean30BbhIBaTh COOCTBEHHBIC
’KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa30BaHUIO B
o0nacTH (GU3HKHU Ha TPOTSKEHUU BCEH KU3HHU.

IKOJOTHYE€CKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTH JKOJOTUYECKON KYJIBTYpbI, OCO3HAHHE TJI0OAIBHOTO
XapakTepa S3KOJOTUYECKUX poldIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH HKOJOTHYECKON HAmpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH N0 (PU3HUKe.

HEHHOCTH HAYYHOT'O MMO3HAHUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOW JESITEIBbHOCTH, TOTOBHOCTh B IIpoOIleCcCe
M3yueHHs] (PU3BUKK OCYHIECTBIATH MPOEKTHYID U UCCIEAOBATEILCKYIO
NEeATEeNbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Jjornueckue 1elicTBUA:

CaMOCTOATENHbHO  (popMyNIHUpoBaTh M aKTyalIM3UpoBaTh MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENEHATh LEIU ACATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTHKECHUS,

BBIABJISAITH 3aKOHOMEPHOCTM U NPOTUBOPEUYMsT B PACCMATPUBAEMBIX
(hUBUYECKUX SABICHUSX;



pa3pabaThIBaTh IJIaH PEMICHUS MPOOIEMBI ¢ YUYETOM aHaIN3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEISM, OLICHUBATH PUCKU MOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEUICHUN )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieoBare/IbCKue el CTBHA:

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMUA U METOJaMU
(bu3HYecKol HayKu;

BJIQJICTh ~ HaBBIKAMH  Y4YCOHO-UCCIICOBATEILCKOW M IMPOCKTHOM
NEATENbHOCTU B 00JIacTH (PU3HUKHU, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATENFHOMY TIOMCKY METOJOB pelieHus 3a1ad  (PU3nIecKoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOI0B MO3HAHUS;

BIIAJCTh BHUJAMH JIEATECILHOCTH II0 TOJYYECHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETANN, MPEOOPA30BAHKIO U IPUMEHEHUIO B PA3TUYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCJIe MPU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JaCTH
bu3uKwy;

BBISIBIISATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W WM aKTyaJIM3WpoBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pemieHus, HaxoIuTh AapryMEeHTBl s
JI0Ka3aTeIhCTBA CBOUX YTBEPKIEHWH, 3a/1aBaTh MapaMeTpPhl U KPUTEPUU
pElIeHHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJIC PCIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHUYECKH OIEHWBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JCATEIBHOCTH, B TOM YHCJIE TIPH U3YyUYEHUN (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHHBATH IPHOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHHWS 1O (U3NKE B TPAKTUYECKYIO OO0JIaCTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCcTeH;
BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,
CTaBUTH MPOOJIEMBI U 3a/1a4H, IOIMTyCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABbIKAMU TOJIY4YeHUs HUHPOpMalUuU (PU3NYECKOTO COAEpIKAHUS
13 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IOWCK,
aHalln3, CHCTEMAaTU3alMI0 M HHTEPIPETalri0 MHPOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHNUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALIUU;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U



OpPraHM3allMOHHBIX 3a/ad C COOJI0JeHHEM TpeOOBaHUM 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, T'MTUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOTO COAEP)KaHHS B Pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HayeHUs: MHGOpMalMU M IeJIEBOM ayAUTOpUU, BBHIOMpas
ONTUMAJbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

OCYUIECTBJISITh OOILIEHWE Ha Yypokax (U3MKM U BO BHEYPOUHOU
NEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4arthb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SA3BIKOBBIX CPE/CTB;

[IOHMMaTh W HUCIOJB30BaTh  IPEUMyINECTBA  KOMAHIHOW W
WHIUBUYaIbHON paOOThI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJIOT'0 YJIEHA KOJIJIEKTUBA;

IIPUHUMAaTh LEIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH H
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJISATH IJIaH
NENCTBUH, pacipeesaTh POJIU ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYK1aTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KadyeCTBO CBOEr0 BKJIAJA M KaXJAOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeuIaratb HOBBIE IIPOEKTHI, OLICHUBATh HJEH C NO3WLIHMH HOBU3HBI,
OPUTMHAJIIBHOCTH, NTPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISTh MO3UTUBHOE CTPATErMYECKOE ITOBEIEHUE B Pa3IMYHBIX
CUTyallMsIX,  MPOSIBISTH  TBOPYECTBO U BOOOpaxkeHue,  ObITh
WHULMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obmacth (QU3NKA U AaCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTaBUTh U
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENLHO COCTABJIATH IJIAH PEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUSI MPAKTHUYECKON pabOThI C YY4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOYTEHUN;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKH  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTHL €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 32 PELICHUE;



OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (hOPMUPOBAHMIO U MPOSIBICHUIO IPYAULUU B 00JIaCTH
(U3HUKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIb, IMOIMOHAJIbHbIN UHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JICSITEILHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMM [O3HABATEIbHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

HCIIOJB30BaTh MpUEMBI pediieKCUu Il OIEHKH CHUTyallud, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OILICHWBATh PUCKH M CBOCBPEMEHHO NPHUHUMATH PEIICHUS IO UX
CHHIKECHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3yIbTAaTOB
NEATCIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTHX IPU aHAIU3E PE3yJIbTaTOB
JIeATSIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mocTukeHUs JTUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMBI IO
dbuzuke U1 ypOBHS CpeIHEro oOImero oOpa3oBaHUs y O0O0ydYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAJILHBIN WHTEJUIEKT, TIPEAIOIarafo A
c(hOpMUPOBAHHOCTb:
+ CaMOCO3HaHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHHMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANIPABJICHUs Pa3BUTUSL COOCTBEHHON
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBAHUS, BKJIIOYAIOLIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTH aJalTUPOBATHCA K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U NIPOSBIATh TMOKOCTb, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHKEHHUIO LETIN
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOIS U3
CBOMX BO3MOKHOCTEN;

AMIATUH, BKJIIOYAIOUIEH  CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYWUTHIBaTh €ro MpPH OCYIIECTBIECHUU OOIIEHUS,
CHOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTpAaUBaTh
OTHOUIEHUSI C APYIMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspeniatb KOH(MIUKTHIL.



I[MTPEIMETHBIE PE3VJIbTATBI

K xonmy oOyuenuss B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIITyOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

MIOHUMATh POJb (U3HMKH B  OKOHOMHYECKOH, TEXHOJOTHYCCKOM,
HKOJIOTHYECKOM, COIMMAIbHOW M JITHYECKOM cdepax esaTeTbHOCTH
YeJIoBEKa, POJb U MeCTO (PM3UKH B COBPEMEHHOW HAy4YHOM KapTUHE MUPA,
3HAYEHHUE OIUCATEIBbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHON H
MPOTHOCTHYECKOW  (PYHKIUN  (U3UYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIb (PU3MUECKOW TEOPUU B
dhopMUpOBaHUU MPEJICTABICHUN O (PU3UUECKON KapTHUHE MUPAa;

paziuyath YCIOBUS TNPUMEHUMOCTH Mojenell (U3MYeckux Tel U
MpOIIECCOB (SIBJICHWI): WHEPIMAIbHAS CHCTeMa OTCYETa, aOCONIOTHO
TBEpJIOE TENO, MaTepualbHasT TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TMajicHue, aOCOJIIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u abCOJTIOTHO HEYNPYTroe CTOJKHOBEHUSI, MOJICNIU ra3a, KUJAKOCTH
U TBEPAOro (KPUCTAIUIMYECKOIr0) Tea, UACalbHBIN ra3, TOYCUHBIN 3aps,
OJIHOPOJHOE 3JIEKTPUUECKOE T0JIE;

paznuuath yCJOBHUS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (U3UIECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTAJbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLIECCHl W SBIICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIXKEHUS, (HOPMYJIbl KUHEMATHUKU PaBHOYCKOPEHHOTO
JBWKEHUS, TpeoOpa3oBaHusi ['amuies nsi CKOPOCTH W TIEPEMEIICHUS,
3akOHbl HbBIOTOHA, TPUHIMII OTHOCHUTEIBHOCTH [ anmmies, 3aKOH
BCEMHUPHOTO TATOTCHUS, 3aKOHBI COXPAaHEHUSI UMIYJIbca U MEXaHUYECKOM
SHEPIuM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPruu,
YCIOBUSI paBHOBECHs] TBEPJOro Tejla), MOpPU HTOM HCMOJIb30BaTh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TpPEThEero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMITYJIbCA U
MEXaHUYECKOI YHEPTrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIIJIOBBIE MPOIECCHI U SBJICHUS, UCTIOIb3YS
ocHoBHbIe moJoxkeHuss MKT u 3akoHBl MOJEKYJISIpHON (QUBUKUA U
TepMOJMHAMHUKUA (CBA3b JABJICHUSA UJEAJBLHOIO Ta3a CcoO CpeaHei
KUHETUYECKOW HSHEPrued TEIJIOBOTO JBWKECHUS M KOHIEHTpAIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPrueu TEIMJIOBOIO JBUXKEHUSI €ro 4YacTHll, CBS3b JABJICHUS HJICATIbHOIO
raza C KOHUCHTpPAIMEd MOJIEKYJ U €ro TEMIIEpaTypor, YpaBHEHHUE



MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH
COXPaHEHHUsl PHEPTrUHU B TEIUIOBBIX IpoOIeccax), MPU 3TOM HCIOJIb30BaTh
MaTeMaTUYeCKoe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh yCIIOBHUS
IIPUMEHUMOCTH ypaBHEHUs1 MenneneeBa—KianeipoHa;

aHAJIM3UpPOBaTb M OOBACHATH JJIEKTPUUECKHE SIBICHHUS, HCIOJIb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMHKHU (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TOJIsA, MNPUHLMII CYHEPIO3ULHMH 3IEKTPUUYECKUX
IOJIEW, MPU ATOM YKa3blBas yCJIOBHMS NpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOLIEHWS: 3aKOHBI OMa I ydacTka
Lenu U Uil 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH J[xoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apanes a1 31€KTpoau3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl M SBJICHUS, HCIOJb3YsS BEIHUMHBI:
IIEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUIIA,
MOMEHT CWJIbI, JaBJI€HUE, T[OTEHUUAJIbHAs DJHEpPrus, KUHETUYECKas
JHEPrus, MEXaHWYeCcKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIA TSKECTH, CWJIA YIPYTOCTH, CHJIA TPEHMS, MOIIHOCTD,
SHEprusi B3auUMOAEHCTBUS Tena ¢ 3eminéid BOMU3M €€ IOBEPXHOCTH,
sHEprus ynpyroi gedopmanuu  MOpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCoI0THAs TeMIlepaTypa Teja, padoTa B TEPMOAMHAMUKE, BHYTPEHHSS
SHEpPrusi UACAIBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro Trasa,
OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmoBoro
JBUTATEIIS; JIEKTPUUECKOE MO0Je, HANPSHKEHHOCTD 3JEKTPUYECKOTO TMOJs,
HaNpsHKEHHOCTh TMOJISl TOYEYHOTO 3apsiia MM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JAMDJIEKTPUKE, NOTEHLIHMAI 3JIEKTPOCTATUYECKOTO II0JS,
Pa3HOCTh  IOTEHLMWAJOB, JJIEKTPOABWXKYIAas CWIa, CWJIAa  TOKa,
HampsHDKEeHUE, MOIHOCTh TOKa, OJJEKTpUYecKass EMKOCTbh IUIOCKOTO
KOHJICHCATOpa, CONPOTHUBIICHUE yYacTKa LENH C IMOCJIEIOBATEIbHBIM U
napajuiebHbIM COEIMHEHHEM PE3UCTOPOB, SHEPIHSl ANEKTPUUECKOrO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUsA  (PU3NYECKUX  SIBJICHUMA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE [IBI)KEHHE 4YacTHUIL BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE U KOHJECHCAlMs, IUIABJICHUE U KPUCTAJUIN3ALs, HAIPABICHHOCTD
TeIIoNepeaun, IEKTpU3aLusl Tell, SKBUIIOTEHIIMAIbHOCTh TTOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MIPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUECKOI BEIUMUMUHBI OT
Apyrod €  HUCHOJIb30BAaHUEM  MPAMBIX  M3MEPEHUM, IIpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DM3MYECKMX BEJIMYMH B BHUAE TIpapuKoB ¢ Yy4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN N3MEPEHMI, JIeNIaTh BHIBOIBI IO Pe3yJibTaTaM
HCCJIeIOBAaHNUS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYMH, MPU 3ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH A0OCOJIOTHBIE H
OTHOCUTEJBHBIE MMOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: TIIAaHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PE3yNbTaTbl U J€NaThb BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIOTE3BL;

coOJr01aTh TpaBuiIa 0€30MacHOro Tpy/a MpH MPOBEIECHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEpUMEHTa, TMpakTHKymMa M  ydeOHo-
HCCIIEIOBATENICKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIB30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHUS;

pemiatb pacuy€THbIE 3aJa4d C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(Gu3nYecKoil MOJENbI0: Ha OCHOBAaHMM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroled TpeOOBaHUSIM 3a/laud,
OPUMEHATh  (HOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MYecCKuX TEOpUl NpPHU UCIHOJIb30BAHUU MATEMAaTHUYECKUX METO/I0B
pelIeHus 3a/1ay, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJIHTATOB;

pemiarh KadyeCcTBEHHBIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaAKKEe UHTErPALMK 3HAHUI U3 JPYTuX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OIIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBIACHEHHS OCHOBHBIX
MPUHIMIOB PabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYkAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM U MPOU3BOACTBEHHON
JEeSTENHbHOCTU YEJIOBEKA, CBS3aHHOW € (DU3MYECKUMHU IMPOIIECCaMH, C
MO3UIINHI HKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MPUPOAOINOIb30BaHUN, & TAKXKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH M1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00I1IeCTBA;

NPUMEHATH pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTrO
COJIEp)KaHUsI C MKCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIOHHBIC



TEXHOJIOTUM TSI TIOMCKA, TEpepadOTKu W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAINH, CTPYKTYPUPOBAHUSI U MHTEPIPETALINH
nHpopMaly, TMOJYYEeHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHaJTU3UPOBATh  MOJy4YaemMylo  HWHOpManuil0 W OLEHHBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UICTOYHUKA UHPOpPMAIIUK;

MIPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEIbHbIC YMEHHUS
CaMOCTOSITEILHOIO ~ MPUOOpPETEeHUs] HOBBIX 3HAHUM B  TpoIlecce
BBITIOJIHEHUS IPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HCIOIHEHUEM pa3IUYHbIX COIMAIBbHBIX pOJEH,
IJIAHUPOBATh PabOTy IPYMIIbI, PAllMOHATIBLHO PACIpeAesITh ACATEIbHOCTD
B HECTaHJApTHBIX CUTYallUsIX, aJICKBATHO OILIEHUBATh BKJAJ KaXKJIOr0 W3
YYaCTHHKOB TPYMIIBI B PEIIICHUE pacCMAaTPUBAEMOMN MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel npodeccuoHaNbHON ASSTENBHOCTH TI0
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TIPOQUIIs.

K kxonny oOyuenust B 11 knacce mnpeaMeTHbIE pe3yJbTaTbl Ha YTiyOJEHHOM
YpPOBHE JI0OJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYaIOIIMXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEKa, POJib U MECTO
Gu3MKN B COBPEMEHHON HAy4YHOW KapTHMHE MHUpPA, POJb ACTPOHOMHUH B
MPAKTUYECKON JIEITEIbHOCTH YeJIOBEKa U JalibHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTENIBHON M TMPOTHOCTUYECKON (PYHKUUN (PU3MUECKON TEopuu —
ANEKTPOJMHAMUKH, CIELHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uky, poias GU3NYECKON Teopuu B (POPMUPOBAHUU TPEICTABICHUNA O
¢bu3nYecKkoil KapTHUHE MHUpPa, MeCTO (U3UUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUI O IPUPOJIE;
pa3nuyaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tel u
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE TOJIsL, TApMOHUYECKHE KOeOaHusl, MaTEMaTUYECKUI MasITHUK,
UJCATbHBIA TIPYKWUHHBIH MAasSTHUK, TAPMOHUYECKUE BOJHBI, WICATHHBINA
K0JIe0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEH aToMa, aTOMHOTIO siipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh ycioBUs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (DPU3NYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIECKTPOMATHUTHBIC TMPOIECCHl M SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUSI W 3aKOHBI DJEKTPOJAMHAMHUKUA U
CHEUaIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH



ANEKTPOMArHUTHOM  WHAYKUuMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE DJJIEKTPUYECKOM Iemd CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINTEITHA);

aHaJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (Gu3uku  (ypaBHEHHUE  DUHINTEWHA s
doTodapdexra, mnepBpld U BTOpoM mocTynarsl bopa, mnpuHUUN
COOTHOILIEHHsI HeomnpeaenéHHocTell [elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsI0BOTO U MAcCOBOT'O YMCEJN U 3HEPIHMHU B SJEPHBIX PEAKLMIX, 3aKOH
PaAMOaKTUBHOTO pacmaua);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SABJICHUS, WCIOJb3Ys BEJIMYMHBIL:
HaIMpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
NOJII, PAa3HOCTh MOTEHLUHAJIOB, JJIEKTPOABIKYIAs CWIA, HHIYKIHS
MarHuTHOTO TIOJISl, MAarHUTHBIA TMOTOK, cujia AMmIepa, MHAYKTHBHOCTD,
ANEKTPOJABMKYINAS CUJIa CAMOWHIYKUMHU, DHEPrUsl MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI HMIYJbC, IOJHAsA JHEPrusi,
SHEeprusi MOKOsi CBOOOJHOM YacTHULbI, PHEPrUs M UMIYJIbC (DOTOHA,
MacCOBOE YHCIIO U 3apsili A1Ipa, SHEPT Ul CBS3H SIIPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBJICHUMA:
ANEKTPOMArHUTHAsI MHIYKUHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIns
BOJIH, Judpakuus, [OUCHEpCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dboroanekTpudeckuii 3ddext (dhororddexrt), ampda- u Oera-pacrajbl
a5ep, raMMma-usiydeHue saep, (pU3Mdyeckue MNPUHLMIBI CHEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBICHUE WHIYKUWHW MarHUTHOIO MOJS IMPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUe, CO3aBaEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
Y PACCUUTHIBATB €r0 XapaKTEePUCTHUKHU;

IIPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHUYECKUE IOHATUS, TEOPUH H
3aKOHBl I aHanu3a U OOBACHEHHMS  (PU3MYECKUX  MPOIIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CHUCTEMAaX, B MEXKTaJlaKTHUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOIUU 3BE3/] U BeeneHHoi;
IPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEJIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEpPEHUN, TpU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaTbl MOJIYYEHHOM 3aBUCHMOCTH
(¢u3NYeCKUX BEIMYMH B BHAE TIpa@UKOB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHHH, JeNlaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCIIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYMH, MPU 3ITOM
BBIOMpPATh ONTHUMAJIBHBIA METOJ M3MEPEHUs, OLEHUBATH A0OCOJIOTHBIE H
OTHOCUTEJBHBIE MMOIPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;



IIPOBOJUTH OIMBITHI IO MPOBEPKE MPEIIOKEHHOW TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHbIE pe3yibTaThl U J€laTh BBIBOJ O CTaTyce MPeIIOKEHHOM
TUIOTE3BL;

ONKCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJr01aTh MpaBuiIa 0€30MacHOro TpyJa MpH MPOBEICHUU UCCIEI0BaHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKTUKymMa M  ydeOHo-
HCCIIEIOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIB30BAHUEM
MU3MEPUTETHHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemiatb pacy€THbIE 3aJa4d C SBHO 33aJaHHOW W HESIBHO 3aJaHHOU
¢u3nYecKol MOJEeNbI0: HAa OCHOBAaHWM aHalu3a YCJIOBHUS BBIOMPATH
(¢u3nUecKue MOJENH, OTBEYaroUMe TpeOOBaHUSAM 3aJadyH, MPUMEHSTH
bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAaThl (PU3MUECKUX TEOpUi
Ipy  HUCIIOJNb30BAaHUM MaTeMaTMYEeCKUX METOJOB pEIIeHUs  3ajad,
MPOBOJUTH PACUETHI HA OCHOBAaHUU UMEIOIIMXCS JAHHBIX, AaHAJIM3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYyYEHHBIX
pE3yNbTATOB;

pemiarb KadyeCTBEHHBIE 3ajaud, TpeOylolue NpPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe UHTErPALMK 3HAHUI U3 JPYruX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTMYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OIIOPOIl Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBIACHEHHS OCHOBHBIX
MPUHIMIOB PabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX TIPOLIECCOB;

MPUBOAUTH TMPUMEPHI BKIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOILIECCOB OKPYkAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JEeSTENHbHOCTU YEJIOBEKA, CBS3aHHOW € (DU3MYECKUMHU IMPOIIECCaMH, C
MO3UIINHI HKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaAILHOM
MPUPOAOINOIb30BaHUN, & TAKXKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH M1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00I1IeCTBA;

NPUMEHATH pa3iudHble CrocoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTrO
COJIEp)KaHUsI C MKCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIOHHBIC
TEXHOJIOTUM IS TIOMCKA, NEepepadOTKU M TpPEeAbSBICHHUS Y4eOHOU W
HAy4YHO-TIOMYJISIPHOU MH(MOPMAIMK, CTPYKTYPUPOBAHUSI U UHTEPIPETALINU
uH(poOpMaIMK, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMyl0  HMHQOpMAIMI0 W  OLEHHWBaTh €&



JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS 3HAHHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA UHPOpPMAIIUK;

MPOSIBJISITH OpraHu3alMOHHbIC " IT0O3HABATEIIbHbBIC

CaMOCTOSITEILHOTO ~ MPUOOPETEHUsST  HOBBIX 3HAHUU B

BBITIOJIHEHUS IPOCKTHBIX U y4eOHO-HCCIIEIOBATENbCKUX padoT;
paboTaTh B TpPyNIE C HCIOJTHEHUEM pa3IUYHbIX COIMAIBbHBIX pOJEH,
IJIaHUPOBATH PAOOTy IPYMIbl, PALIMOHAIBLHO PACIPEACTATh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTyalHSIX, aJ€KBATHO OLICHWBATh BKJIAJ KAXKJIOTO W3
YYaCTHUKOB TPYIIIBI B PEIIEHUE PACCMATPUBAEMOM TPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymied npodeccuoHaNbHON ASSTENBHOCTH 110

yMEHUs
mporecce

CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonnyecTBo yacos DJIEKTPOHHBIE
Ne | HaumeHoBaHue
(undposbie)
n/ | pa3’gejioB M TeM Bcer | KoHTpoJbH IIpakTH4eck
o0pa3oBaTe/ibH
n | mporpamMmsl 0 ble padoThI ue padoTbl

bie pecypchl

Pazgen 1. HAYUHBIIA METO/I IO3HAHUS ITIPUPO/IbI

Hayunsit MeToz

1.1 6
MO3HAHUS IPUPOJIBI
Uroro no pazaeny 6
Paznea 2. MEXAHUKA
2.1 | Kunematuka 10 1
2.2 | Jmnamuka 10
2.3 Craruka TBEpAOIo Tena 5 1
54 3aKOHBI COXpaHEHUS B 10 1
MEXaHUKe
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
OCHOBBI
3.1 | MOJIEKYyISIPHOKUHETHYECK 15 1
oi1 Teopun
39 Tepmonunamuka. Temnos 20 1
bI€ MAIINHBI
ArperatHble COCTOSHUS
3.3 | BemectBa. ®a3oBbie 14 1
MepEX0bI
Hroro no pazneny 49

Paznea 4. JIEKTPOJAMHAMUKA




4.1 | DnexTpuueckoe mojue 24
[TocTosiHHBIN

4.2 . 24
INMEKTPUICCKUHN TOK
Toku B pa3mU4HBIX

43 P 6
cpenax

Hroro no pazneny 54

Pazgen 5. PUSHUECKHUA MIPAKTUKYM

5.1 | DuU3HYECKUN IPAKTUKYM 16 16

Hroro no pazneny 16

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO 170 16

YACOB I10 ITPOI'PAMME

11 KIIACC

KoJsimyecTBo yacoB DJIEeKTPOHHbIE

HaumenoBanmue

Ne (uudposbie)
pa3/iesioB M TeM Kontpoabubie | IlpakTnyeckue

n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMmsl padoThI padoThI

pecypcsl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarsuTHoe 11o51e 14
12 DneKTpOMarHuTHas 13 1
WHAYKIHS
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHuuyeckue 10
KoJIeOaHHs
29 DJIEKTPOMarHuTHHIE 15
KoJICOaHMS
Mexanndeckue 1
23 JJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no paznemy 60

Paznen 3. OCHOBBI CIIEIIUAJI

bHOM TEOPUU OTHOCHUTEJBLHOCTH

3.1 OcHoBbel CTO 5 1
Hroro no pasgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KopnyclenﬂpHo- 15
BOJIHOBOM lyaJln3M
4.2 ®usuka atoma 5




dusnka aTOMHOTO

aapa u
43 | VP 5
DJIEMEHTAapHBIX
YaCTHI]
Uroro no pazaeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

DneMEeHThI
5.1 aCTPOHOMUU U 12
acTpodu3uku
Hroro no pasneny 12
Pazzea 6. PUSHUECKHUN MPAKTUKYM
6.1 Pu3nyecKuit 16 16
MPaKTUKYM
Hroro no pazneny 16
Paszpen 7. OBGOBHIAIOIIEE IIOBTOPEHHUE
CucremaTtuzanus u
00o0011IeHNEe
IIPEIMETHOTO
CoJIepKaHus U
71 OTIbITa 15
JIeSITEJIbHOCTH,
IPUOOPETEHHOTO
IPU U3YICHUHN
Kypca ¢usuku 10 —
11 kmaccoB
Hroro no pasneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO
YACOB I10 170 4 16
[TPOI'PAMME
IHOYPOYHOE IIVIAHUPOBAHUE
10 KVIACC
N2 KoaunuyecrBo yacos DJIEKTPOHHBIE
Jlara
KonTpoan uudposbie
Tema ypoka Bce IIpakTuyec | HU3y4eH
n/ HbIe oOpa3oBareJib
ro KHe padoTpl| s
n padoThI HbI€ pecypchbl

dusuka —
(dbyHIaMeHTaJIbHAs

05.09.20




HayKa O MPHUPOJIC

23

Hayunsbiit MeTo
[MO3HAHUS U METOIBI
HCCIIeIOBaHUS
(bU3UYECKUX SIBJICHUI

05.09.20
23

OKCIIEpUMEHT U
TeopHs B Iporiecce
MO3HAHUS TPUPOJIBI.
HaGmronenue u
HKCHEPUMEHT B
¢busnke

07.09.20
23

Crioco0s1 u3MepeHust
(bU3MYECKUX BEIUYNH

07.09.20
23

AbcomoTHas 1
OTHOCHTEJbHAs
MTOTPEIITHOCTH
HU3MEpEHU
(hUBUMYECKUX BETHMYUH

07.09.20
23

MonenupoBaHue B
¢usuke. Ponb u mecto
¢u3uku B
(dbopmupoBaHUN
COBPEMEHHOM
Hay4YHOU KapTHUHBI
MHpa, B IPAKTUYECKON
JESATEIHOCTH JTIOACH

12.09.20
23

MexaHnueckoe
nemwxkenne. Cucrema
OTCUETA.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO
nerokeHus. [Ipsmas u
oOpatrHas 3aa4u
MEXaHUKH

12.09.20
23

Pannyc-Bektop
MaTepHaIbHON TOYKH,
€ro IIPOEKIUHU Ha OCH
KOOpPJIMHAT.
Tpaexropus.
[Tepemenienue.
Cxopocts. 1x
MIPOEKIMU HA OCH
KOOpJAMHAT

14.09.20
23

PaBHOMepHOE




MIPSAMOJIMHENHOE
JBUOKECHHUE.
I'paduueckoe
OIUCaHHE
PaBHOMEPHOTO
MIPSAMOJIMHEMHOT O
JBYKCHHUS

14.09.20
23

10

CnoxeHue
NepeMeeHnl 1
ckopoctei. Pemenue
3amaq

14.09.20
23

11

HepasHomepHoe
JBUYKECHUE.
MrHoBeHHas
CKOPOCTb. Y CKOpEHHUE.
[IpssmonuneitHOE
IBUKCHHE C
MIOCTOSIHHBIM
YCKOpEHUEM

19.09.20
23

12

I'paduueckoe
OIACaHue
IIPSAAMOJIMHEMHOTO
JBUKEHUS C
IIOCTOSIHHBIM
YCKOpPEHUEM

19.09.20
23

13

CBo0OOHOE aJCHHE.
Yckopenue
CcBOOOIHOTO MaJCHUS.
3aBHCHUMOCTD
KOOPJMHAT, CKOPOCTH,
YCKOPEHHS OT
BPEMEHH U UX
rpaduxu

21.09.20
23

14

JIBr>keHue Tena,
OpOILIEHHOTO O]
YIJIOM K TOPU30HTY

21.09.20
23

15

Kpuonunerinoe
JIBUXKeHUE. [[BrKeHne
10 OKPYKHOCTH.
Vrinosas u muHeHAs
ckopocTs. [lepuon u
JacToTa.
LleHTpOoCTpEMUTENBEHO
€ ¥ MIOJTHOE YCKOPEHUE

21.09.20
23

16

KonrpomnsHas padora




0 TEME
"Kuuemartuka"

26.09.20
23

[TepBsIif 3aK0H

HrrotoHa.
NuepumansHbie
CHUCTEMBI OTCUETA.

17 [Tpunimn 26.09.20
OTHOCHTCILHOCTH 23
Tlanunes.

Heunepuuanshbie
CHUCTEMBI OTCUETa
Cuia.

18 PaBHOI[efICTvaIOHIasI 78.09.20
cuna. Bropoi 3akoH ”
HsroTona. Macca
B3aumoneiictsue Teim.

19 | Tperuii 3akoH 28.09.20
HrroTona 23
[TpuHIMD
CYNEpIIO3ULINH CHIL.

20 | Pemenue 3amau Ha 28.09.20
IIPUMEHEHHE 3aKOHOB 23
HeroTona
3aK0H BCEMHUPHOTO
TSATOTCHMUSI.

21 OKBHBaJCHTHOCTD 03.10.20
rpaBUTAIMOHHOMN U 23
MHEPTHOM Macchl
Cuna TSHKeCTH U

22 | yckopeHue 03.10.20
CBOOOIHOTO TIaJICHHS 23
JIBmxeHue HeOeCHBIX
TEIl U UX
HCKYCCTBEHHBIX

23 | cnoyrtHukos. [lepBas 05.10.20
KOCMHUYECKas 23
CKOPOCTbh. 3aKOHBI
Kemnepa

24 Cuna ynpyrocTu. 05.10.20
3akoH ['yka. Bec tena 3

25 | Cuna tpeHus.

IIpupona u BUIBI CHUIT 05.10.20
TpeHus. J[BHKEHHE B 23

KHUIKOCTHU U Ia3€ C




Y4ETOM CHJIBI
COIIPOTHUBJICHUS CPEIbI

26

JaBaeHue.
IMaapocTtaTudeckoe
nasienue. Cuia
Apxumena

10.10.20
23

27

AOCOIIOTHO TBEpI0E
TEJO.
[ToctrynarenbHoE 1
BpalaTeIbHOE
ABUXKCHUC TBCPAOT'O
Tena

10.10.20
23

28

MoMeHT CHIIBI
OTHOCHUTEIHHO OCH
Bpaienus. [1neyo
CHUIBI

12.10.20
23

29

CnoxeHue cui,
MIPUIIOKEHHBIX K
TBEPJIOMY TETy.
LlenTp TsKECTH TETA.
VYcnoBus paBHOBECHS
TBEPAOro Tesa. Buabl
paBHOBECHS

12.10.20
23

30

Pemenue 3agau

12.10.20
23

31

KonTponbhas pabota
mo teme " JluHamuka.
CraTtuka TBEpAOTO
Tena"

17.10.20
23

32

Nmmynsc
MaTepuaibHON TOUYKH,
CHUCTEMBI
MaTepualbHBIX TOUYEK.
LlenTp macc cuctemsl
MaTEpHUAJIbHBIX TOYEK.
Teopema 0 ABMKEHUHN
LIEHTpa Macc

17.10.20
23

33

Nmnynbe cuisl 1
M3MEHEHUE UMITYJIbCa
Tena. 3aKoH
COXpaHEHUs
HUMITyJIbCa.
PeakTuBHOEC
JIBIDKCHHE

19.10.20
23




34

MoOMEHT uMITysbca
MAaTepUAIbHON TOYKHU.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
VMITyJIbCa B
LEHTPAIbHBIX IOJIAX

19.10.20
23

35

Pemenue 3agau

19.10.20
23

36

Pabota cwitbl Ha
MajioM U Ha KOHEYHOM
MepeMeIECHUH.
I'padpuaeckoe
MIpeJICTaBICHHE
paboThI CUITBIL.
MoOUHOCTb CHIIBI

24.10.20
23

37

Kunernueckas
sHeprus. Teopema 00
W3MEHEHUHU
KUHETHUYECKON
SHEPIrUu
MAaTepHAIbHON TOUKHU

24.10.20
23

38

[ToreHunanbHbIE U
HEIOTEHIUAIbHBIC
cwibl. [loTeHnManpHas
sHeprus. Bropas
KOCMMYECKas
CKOPOCTh

26.10.20
23

39

Tperbs kocMuyecKast
ckopocTh. CBsI3b
paboThl
HETOTEHIMATBHBIX
CWJI C U3MEHEHUEM
MEXaHUYECKOU
SHEPTUU CUCTEMBI TEl.
3aKOH COXpaHEHHUS
MEXaHUYECKOU
SHEpPIruu

26.10.20
23

40

VYupyrue u Heynpyrue
CTOJIKHOBEHHUSI.
VYpasHeHnue bepnysum
JUISL UI€ATIBHOM
KUIKOCTU

26.10.20
23

41

KonTponbhas pabora
o TeMe "3aKOHEI




COXPAaHCHUS B
mexanuke"

42

PaszButne
MpeICTaBICHUN O
MPUPOAE TEMJIOTHI.
OCHOBHEBIE
nonoxxeanuss MKT.
Huddysus.
bpoyHnoBckoe
JBHKCHHUC

43

Crpoenue
ra3zo00pa3HbIX,
KUIKAX U TBEPIBIX
TeJ. Xapakrep
JBIDKCHUS U
B3aUMOJICVCTBHS
YacTHUIl BEeUIeCTBa

44

Macca u pazmepsl
MOJICKYJI (ATOMOB).
Komnuecto
BEIIECTBA.
IloctosiHHAS
ABoraapo

45

Temneparypa.
TenmoBoe
paBHoBecue. [lIkana
Henscus

46

Pemenue 3anau

47

Wneanbubiii ras.
T"a30BrIe 3aKOHBI

48

YpaBHeHue
Menneneena-
Knaneiipona.
Pemenue 3agau

49

AOcontoTHas
TeMmeparypa. 3akoH
HanbToHa

50

H3onporieccer B
U7eabHOM rase ¢
MOCTOSIHHBIM
KOJIMYECTBOM
BelIECTBA

51

I'paduueckoe
npe/ICcTaBIeHNE
U30IPOLIECCOB!




u30TEepMa, U30X0pa,
n3zobapa

52

OcCHOBHOE ypaBHEHHE
MKT

53

Pemenue 3agau

54

CBs13b a0COMIOTHOMI
TeMIIepaTypbl
TEPMOJIUHAMUYECKOMN
CUCTEMBI CO CpEeAHEN
KUHETHYCCKOM
JHEpruen
MOCTYIATEIbHOTO
TEIJI0BOr0 JBHKCHUS
€€ yacTHull

55

O6o06mieHue u

CHCTEeMaTH3aIus
3HAHUH T10 TEME
"OcnoBsl MKT"

56

KonTponbhas padbora
o teme "OCHOBBI
MKT"

57

TepmoauHamMmuueckast
cHCcTeMa. 3aJaHue
BHEILIHUX YCIIOBUN JIst
T cuctemsl.
Bremrane n
BHYTpPEHHUE
napameTpsbl.
[Tapamerpsr T/
CUCTEMBI KaK CpeHue
3HAYCHUS BEJINYHH,
OIMMCBLIBAIOIINX €& Ha
MHUKPOCKOITHYECKOM
YPOBHE

58

HyneBoe nauano
TEPMOJAVHAMUKH.
Camornpoun3BosbHas
penakcauust T/1
CUCTEMBI K TEIIOBOMY
PaBHOBECHIO

59

Mopens naeaabHOTO
rasaB
TEPMOIMHAMHUKE.
VYcnoBus
IIPUMEHHUMOCTH 3TOU




MOIACIHN

60

YpaBHeHue
Menneneena-
Knaneiipona u
BBIpAKEHUE NI
BHYTpEHHEH dHepruu

61

Bripaxxenue s
BHYTPEHHEHN DHEPIUU
OJTHOAQTOMHOI'O
HaeadbHOIo rasa.
KBasucratnueckue u
HECTaTUUECKHE
MPOLECCHI

62

OnemeHTapHas paboTa
B TEPMOJMHAMUKE.
Brruucnenue paboTbl
1o rpa¢uky mnpouecca
Ha pV-nuarpamme

63

Tenmonepenaya Kak
Coco0 U3MEHEHUs
BHYTPEHHEHN YHEPrUU
TJ1 cuctemsl 63
COBepILICHUs pabOThI

64

Konsekmus,
TETIOTPOBOHOCTbD,
U3ITyYeHUe

65

KonnuecTBO TENIOTHI.
TermmoéMKOCTh Tea.
VY nenbHas ¥ MOJIIpHas
TETUIOEMKOCTH
BEIIECTBA. Y AeIIbHAs
TEIUIOTa CrOPAHUs
TOILIMBA

66

PacuéT xommuecTBa
TEIUIOTHI TIPU
Teroneperaye

67

[MousiTue 00
annadaTHOM
npouecce. [lepBrbrit
3aKOH
TEPMOTUHAMUKHU

68

KonuuecTBo TermioTsl
1 paboTa KaK Mephl
W3MEHEHUS
BHYTPEHHEHN SHEPTUU




T cuctemsl

69

Bropoii 3akon
TEPMOTUHAMUKH JIJIS
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOLIECCOB.
Heob6patumocts
MIPUPOJIHBIX
MIPOIIECCOB

70

[IpuHIIMTIBI AETACTBUS
TEIJIOBBIX MAILIMH.
KITJ

71

MakcumanbHOe
3nauenue KITJI. Ilukn
Kapno

72

Pemenue 3agau

73

OKOJIOTHYECKHUE
ACIIEKTHI
HCIIOIL30BaHUS
TEMJI0BBIX

neurareneil. Temiosoe
3arps3HEHUE
OKpY>Karolleu cpebl

74

Pemenue 3agau

75

O06o061ieHue U
CHCTEMAaTU3alHs
3HAHUH T10 TEME
"TepmonnHaAMUKA.
TennoBble MalIuHbL"

76

Kontposnbhas padota
110 TEME
"TepmonuHamMuKa.
TennoBbie MalTUHLI"

77

[TapooGpa3zoBanue u
KOH/JICHCAIIUS.
Hcnapenne n
KUIICHHE. Y IeJIbHas
TeIuioTa
napooOpa3zoBaHus

78

Hacprmennsie u
HEHACBIIICHHBIE MAPBI.
KauecTtBenHnas
3aBUCUMOCTD
IUIOTHOCTH U
JIaBJICHUS




HACBIIIIEHHOTO Tapa OT
TEMIIEPATYpPBbl, UX
HE3aBHUCHUMOCTH OT
00BEMa HACKHIIIICHHOTO
napa. 3aBUCUMOCTb
TeMIIepaTypsl
KHIIEHHS OT JIaBJICHUS
B X KUAKOCTHU

79

BrnaxxnocTts Bo3myxa.
AOcororHasa 1
OTHOCHTEJIbHA
BJIAKHOCTH

80

Permenue 3agau

81

TeEpnoe Temo.
Kpucrannuueckue u
amopHbIe Tena.
AHM30TPONUS CBOMCTB
KpUCTAJUIOB

82

IInaBnenue n
KpUCTAJUTU3ALIUS.
VnenpHas TemioTa
IUIABJICHUS.
CyOmumariust

83

JHedbopmaruun
TBEPJIOTO TENA.
PactsoxeHue u
cxatue. CaBur.
Mopyns FOnra.
IIpenen ynpyrux
nedopmaruit

84

TenmoBoe
pacimpenue
KUJIKOCTEN U TBEPIIBIX
TeN. AHFapMOHU3M
TEIUIOBBIX KOJIeOaHUi
YaCcTHI[ BEIIEeCTBA

85

[IpeobpazoBanue
SHEPTUM B (Pa30BBIX
nepexoaax

86

YpaBHEHUE TEII0BOrO
OanaHca

87

Penrenue 3anau

88

IToBepxHOCTHOE
HaTsDKEHHE.
Kanumisipuele




siBieHus. /aBineHue
O] UCKPUBJIEHHOU
MMOBEPXHOCTHIO
xKuakoctu. Dopmyna
Jlannaca

89

O06006111EHE U
CHCTeMaTH3aIus
3HAHUU T10 TEME
"ArperaTHblie
COCTOSIHUS BEIIIECTBA.
®da3oBbIe IEpex0ab"

90

Konrpomnsnas pabora
1o TeMe "ArperaTHbie
COCTOSIHUS BEI[ECTBA.
da3oBbIe IEPEXOABI"

91

DnekTpu3anus Ten u
€€ MPOSIBIICHUS.
DnexTpuyecKui
3apsn. /IBa Buaa
NEKTPUIECKUX
3apsJI0B.
IIpoBonHUKY,
JTURJIEKTPUKU U
MOJIyIPOBOIHUKH

92

DneMeHTapHbII
BIEKTPUYECKUN 3apsi.
3aKOH COXpaHEHHUs
AIEKTPUIECKOTO
3apsnaa

93

BzauMmogaeiictBue
3apanoB. ToueuHsle
3apsibl. 3aKOH
Kynona

94

Pemenue 3agau

95

DJIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AJIEKTPUUECKUE
3apsibl

96

Hanpsxénnocts
JIEKTPUYECKOTO IOJIA.
[IpoGHbIii 3apsi.
JInaun
HANPSOKEHHOCTH
IIEKTPUYECKOTO TOJIA.
OJHOPOHOE




SJICKTPHUYICCKOC I10JIC

97

IloTeHIMaIbHOCTH
BJIEKTPOCTATHYECKOTO
noias. Pa3HocTh
IMOTSHITUAIOB 1
HaIpsKEHUE

98

ITorennuanpHas
JHEeprus 3apsjia B
3JEKTPOCTATHYECKOM
none. IloTennman
BIEKTPOCTATHYECKOTO
OIS

99

CBs3b
HaIpsHKEHHOCTH TIOJIS
Y Pa3HOCTH
MOTEHIIHAJIOB JIs
AIEKTPOCTATHYECKOTO
OJIS

100

[TpuHIMD
CyHepHO3ULIMU
BJIEKTPUYECKUX MONEH

101

Pemrenue 3anau

102

ITome ToueuHoOTO
3apszaa. [lone
PaBHOMEPHO
3apsHKEHHON chepbl

103

ITone paBHOMEpHO
3apsHKEHHOTO TI0
00béMmy mrapa. [lone
PaBHOMEPHO
3apsKEHHON
OecKOHEeYHOU
TUIOCKOCTH

104

[IpoBoaHUKY B
3JIEKTPOCTATUYECKOM
mmoJe. YcioBue
paBHOBECHS 3apAJI0B

105

JIMDIIeKTpUKY U
MOJIyIPOBOJITHUKHU B
JIEKTPOCTATUYECKOM
1oJje

106

Konaencarop.
ONEKTPOEMKOCTD
KOHJIeHcaTopa.
DIEeKTPOEMKOCTb




IUIOCKOTO
KOHJICHCATopa

107

[TapannensHoe
COEIMHEHHE
KOHJICHCATOPOB

108

IlocnenoBarenbpHOE
COCOAUMHCHHUC
KOHACHCATOPOB

109

DHeprus 3apsKEHHOTO
KOHJIeHcaTopa

110

Pemenue 3agau

111

JIBr>keHue
3apsKEHHOW YaCTHLIbI
B OJTHOPOJHOM
BIEKTPUUECKOM I10JI€

112

Pemrenue 3anau

113

O06006111eH1E U
CHCTEMAaTU3alH
3HAHUU TI0 TEME
"DeKTprUecKoe
moie"

114

KonTponbhas padota
o TeMe
"DeKTpUIECKOoe
nose"

115

Cwuita Toka.
ITocTOSSHHBIN TOK.
VYcnoBus
CYyILIECTBOBAHUS
MOCTOSTHHOT'O
ANEKTPUUECKOTO TOKA

116

WcTtouHuku ToKa.
Hanpsoxenue u 91C

117

3axon Oma s
ydacTKa IeIH.

DneKTpUUYEeCcKoe
COIIPOTHBIICHHE

118

3aBHCHUMOCTh
COHpOTHBHCHHH
OJTHOPOJTHOTO
MIPOBOJIHHKA OT €TO
JJINHBI U ITJIOIIAaaIn
MOTIEPEYHOTO CEUCHHUS

119

VY nensHoe
COTIPOTHUBJICHUE




BellecTBa. Perrenue
3aja4

120

IlocnemoBarenbHOE,
napasuiesbHOE,
CMeIIaHHOE
coeINHEHNE
MIPOBOTHUKOB

121

Pacuér
Pa3BETBIEHHBIX
AJIEKTPUYECKUX LIETIEH.
[IpaBuna Kupxroda

122

Pemrenue 3anau

123

Pa6ora
ANEKTPUIECKOTO TOKA.
3akoH [xoynsa —
Jlenma

124

Pemenue 3agau

125

MontHOCTb
ANEKTPUIECKOTO TOKA.
TemnoBas MOIIHOCTb,
BBIZEIIIeMas Ha
pesucTope

126

Pemenue 3agau

127

O/1C u BHyTpeHHEE
COIIPOTHBIICHHE
HCTOYHHKA TOKa

128

3akon OMa st
MOJIHOM (3aMKHYTOM)
ANEKTPUUECKOM LIenHn

129

Pemenue 3agau

130

MonHoCTh HCTOYHUKA
TOKa

131

Kopotkoe 3ambikanue

132

Konnencarop B nenu
MIOCTOSIHHOTO TOKa

133

Penrenue 3anau

134

Pemrenue 3anau no
teme "[locTossHHBIN
ANEKTPUUECKUN TOK"

135

Pemrenue 3anad 1o
TeMme "TlocToTHHEIN
AIEKTPUYECKUN TOK"

136

Pemenwue 3anaq mo
teMe "llocTosHHBIN
ANEKTPUUECKUN TOK"




137

O6o00mmenue u
cHCTeMaTH3aIus
3HAHWM II0 TEME
"ITocTOSAHHBIN
AIEKTPUYECKUNA TOK"

138

KonTponbnas pabota
o Teme "IlocTossHHBII
ANEKTPUUECKUN TOK"

139

DneKkTpuyeckas
MIPOBOANMOCTh
Pa3TMYHBIX BEUICCTB.
DNEeKTPUYECKUM TOK B
MeTaJuIax.
CBepXxITpoBOJIUMOCTh

140

DJIEKTPUYECKUH TOK B
pacTBopax u
pacrmiiaBax
3EKTPOJIUTOB.
3axonbl Dapazes nst
3IEKTPOIIn3a

141

DNEeKTPUYECKUM TOK B
razax. [lima3ma

142

DJIEKTPUYECKUH TOK B
BakyyMme. BakyyMmHbIe
MIPUOOPHI

143

DNEKTPUUYECKUI TOK B
MOJIyIPOBOIHUKAX

144

[TonynpoBoAHMKOBBIE
puOOpbI

145

duznueckuit
MIPAKTUKYM T10 TEME
"N3mepeHue Cuisl
TOKA W HaIPsDKCHUS B
LMY TOCTOSTHHOTO
TOKA TPU TTOMOIIIH
aHAJIOTOBBIX U

U (POBBIX
M3MEPUTEILHBIX
puOopoB" uiu
"3HaKOMCTBO €
uudposoit
naboparopueii 1o
¢uzuke. [Ipumepsl
HU3MEPECHUS
(bU3MYECKUX BEJIHMYUH




MIPU TIOMOIITH
KOMITHIOTEPHBIX
JTATYAKOB"

146

dusnueckuit
MPAaKTUKYM MO TEME
"U3yuenue
HEPaBHOMEPHOTO
JBHKCHUS C ICIBIO
OTIpeICIICHUS
MT'HOBEHHOM
ckopoctu"

147

duznyeckuit
MPaKTUKYM TI0 TEME
"Usmepenue
YCKOPEHUS TIPU
MIPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
IBIDKEHHUH 110
HaKJIOHHOM
IUIOCKOCTH" HJIH
"UcciaenoBanue
3aBUCUMOCTH ITyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
NBIDKEHAN"

148

Ou3NYECKHI
MPAKTUKYM TI0 TEME
"Usmepenue
YCKOpEHUSs
CcBOOOTHOTO TIafeHus"
nnu "W3yuenne
JIBIDKEHUS TeJa,
OpOIIEHHOTO
FOPU30HTAIIBHO"

149

DusnyecKuit
MIPAKTUKYM T10 TEME
"U3yueHne NBUKEHUS
Tena Mo OKPY>KHOCTH C
MOCTOSIHHOM 1O
MOJYJIFO CKOPOCTBIO"
umu "UccnenoBanue
3aBUCUMOCTH NIEpHOJa
oOpareHus
KOHHUYECKOTO
MasTHHKA OT €T0




napameTpos”

150

DOu3NYECKUil
MPaKTUKYM TI0 TEME
"U3mepenue
PaBHOICUCTBYIOIIECH
CHWJIBI TIPU IBH>KEHUU
Opycka Mo HaKJIOHHOM
IJIOCKOCTH" MIIN
"IIpoBepka runoTe3s
0 HE3aBUCHUMOCTHU
BpPEMEHH JIBUKEHUS
Opycka 1o HaKJIOHHOM
IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHE
OT ero mMacchl"

151

du3nyeckuit
MPaKTUKYM TI0 TEME
"UccienoBanue
3aBHCHMOCTH CHJI
YIPYTOCTH,
BO3HHUKAIOIIUX B
MPY>KUHE U
pe3nHOBOM 00pa3slie,
oT ux aepopmanun”
nnu "U3ydenne
JBHKEHHUS CUCTEMBI
TEJN, CBSI3aHHBIX
HUTBIO, IEPEKHUHYTOM
qyepes JIErkuit 6J1ok"

152

OuU3NYECKHI
MPaKTUKYM T10 TEME
"U3mepenue
KodpdunreHTa
TPEHHUsI 110 BEIMYNHE
YTJIOBOTO
kod(durmenta
3aBucuMocTtd FTp(N)"
nnn "Ucciaenosanue
JBIKEHUS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH
C IIepeMEHHBIM

K03 duLreHTOM
TpeHus" Win
"U3yueHne NBUKEHUS
rpy3a Ha BaJly C




TpeHuem"

153

duznueckuit
MPaKTUKYM TI0 TEME
"UcciaenoBanue
YCIIOBUI paBHOBECHUS
TBEPAOIO TeNa,
HMMEIOIIET0 OCh
BpaueHus" win
"KoncrpyupoBanue
KPOHUITEIHOB U
pacuér cui
ynpyroctu" win
"N3yuenue
YCTONYMBOCTH
TBEPIOIO TEIA,
HMMEIOIIETO TUIoNaab
ornops!"

154

Ousnueckuit
MPaKTUKYM T10 TEME
"U3mepenue
HMMITyJIbCa TeJa 10
TOPMO3HOMY MyTH"
nnu "U3mepenue
CHJIBI TATH, CKOPOCTH
MOJICIIH
AIEKTPOMOOHIIS U
MOIITHOCTH CHJIBI
TITH" WIIN
"CpaBHeHue
W3MEHEHUsI UMITyJIbCa
Tea C UMITYJIbCOM
cHIBl" N
"UccienoBanue
COXpaHEHUs UMITyJIbCa
MIPH YIIPYyTOM
B3aUMOJICHCTBUN" UJIN
"U3mepenue
KUHETHYCCKOM
SHEPTUH TeJa 10
TOPMO3HOMY ITyTH"

155

dOusnueckui
MPaKTUKYM I10 TEME
"N3yueHue
M30TEPMUYECKOTO
mporecca




(pexoMeHTI0BaHO
HCII0JIb30BaHUE
uudposoit
naboparopun)" Uan
"U3yuenne
H30XOPHOI0
npouecca" uium
"U3yuenue
n300apHOTO
npouecca" uim
"IIpoBepka ypaBHEHUS
COCTOSIHUS"

156

duznyeckuit
MPaKTUKYM T10 TEME
"U3mepenue
YIETbHOU
TEIIIOEMKOCTH" MITH
"UccienoBanue
Mpoliecca OCThIBAaHUS
BelecTBa' mim
"UccienoBanue
agnadaTHOrO
npoiiecca" uiam
"N3yuenue
B3aUMOCBSI3U YHEPTUHU
MEKMOJICKYJIIPHOTO
B3aMMOJEUCTBUA U
TEeMITepaTypbl
KHUIICHUS KUIKOCTEN"

157

Du3nyecKuit
MPaKTUKYM T10 TEME
"N3yuenue
3aKOHOMEPHOCTEMN
UCIapeHus
KUAJKOCTEH" MTn
"Usmepenue
YIEIbHOW TETUIOTHI
TJIaBJICHUS JIbaa" WU
"N3y4yeHne cBOMCTB
HACBILLEHHBIX MapoB"
unu "U3mepenue
aOCOJIIOTHOU
BJIQYKHOCTH BO3AyXa U
OIICHKA MacChl TTapOB
B IOMeNIeHun".




N3mepenune
KodpdunreHTa
MOBEPXHOCTHOTO
HaTAXKCHUA

158

Ousnyeckui
MPAaKTUKYM I10 TeMe
"HaOmronenue
IIPEBPALLCHUS
SHEPI'Uu 3apsKEHHOTO
KOHJIEHCAaTopa B
SHEPIHUI0 U3ITYUECHUs
cBeToauoa" Ui
"N3yuenue
IIPOTEKAaHUs TOKA B
LIETIH, COJIepIKALLECH
KOHJIeHcaTop' win
"Pacnipenenenue
pa3HOCTH
IIOTEHIINAJIOB
(HampsKEeHUs ) IPU
MOCJIEI0BATEILHOM
COETMHEHUU
KOHJIEHCAaTOpoB"

159

dOusnueckui
MPaKTUKYM I10 TEME
"UcciaenoBanue
CMCIIaHHOTO
COEIMHEHNST
pe3ucTopoB” miu
"N3mepenue
yAEIBHOTO
CONPOTHUBIICHUS
MIPOBOTHUKOB" MJIN
"UccenoBanue
3aBUCHMOCTH CHJIBI
TOKa OT HAIPSIKEHUS
JUISL JIAMITBI
HakajauBaHus"

160

duznueckuit
MPAKTUKYM T10 TEME
"HaOmronenue
3eKTpon3a" uiun
"NU3mepenue 3apsna
OJIHOBAJIEHTHOTO
rvoHa" Wi




"UccienoBanue
3aBUCHMOCTU
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMIlepaTypsl" Win
"CHsATHE BOJBT-
aMITIepHOM
XapaKTEPUCTHKU
nuona"

PesepBHBIi ypOK.
O06006111EHE U
161 | cucremaruzamus
3HAHUU T10 TEME
"KunemaTtuka"

Pe3epBHbIit ypoK.
O6o00mmenue u
162 | cuctemaTu3anus
3HAHWM II0 TEME
"lunamuka"

PesepBHBIi ypOK.
O06006111eH1E U
CHUCTEMAaTH3aLNA
163 .
3HAHUM 110 TeMe
"Cratuka TBEpAOIro

Tema"

PesepBHBIiT ypOK.
O06o0ueHue u
CUCTEeMaTH3alUs
164 .
3HAaHUU 110 TEME
"3aKOHBI COXpaHEHUS

B MexaHuke"

PesepBHBIi yPOK.
O6o06meHue u
CHCTEMAaTU3aIIH

165 | 3HaHuUi 10 TEME
"OCHOBEI
MOJICKYJIIPHOKMHETUY
eckoil reopun"

Pe3epBHbIil ypok.
O0o006111eHE U
CHCTEMAaTU3aLUs
166 .
3HAHWH 10 TEME
"TepMmoarHaAMUKA.

TemnoBble MaIuHEL"

167 | Pe3epBHbII YpOK.




O060061enHne u
CUCTEMAaTH3aLNA
3HAHUM 110 TeMe
"ArperaTHble
COCTOSTHUSI BEILIECTBA.
dazoBble nepexoibl"

Pe3epBHbIit ypok.
O06o0uieHue u
cUCTEeMaTH3aIus
3HAHUU 110 TEME
"OnekTpuueckoe

168

moJe"

Pe3epBHbIit ypoK.
O00011eHNE U
CUCTEMATH3AIINAA
169 . 1
3HAHUH 110 TEME
"TTocTOSTHHBIN

BJIEKTPUUECKUNA TOK"

PesepBHbIit ypoK.
Oo6o06uieHue u

CUCTeMAaTH3aUA
170 .
3HaHUI MO TeMe

"Toku B pa3InyHbIX

cpenax"

OBUIEE KOJIMYECTBO
YACOB 10 170 8 87
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» ®usuka. Mexanunka, 10 knacc/ Makumies I'.51., Cunsgxos A.3., O01IecTBO ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 0OIIECTBO

«M3parensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA
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