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HHOACHUTEJBHASA 3AIINCKA

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

[Iporpamma 1o ¢duzuke omnpeaenser o0s3aTeNIbHOE MPEAMETHOE
coJiepKaHue, YCTAHABIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUS
TEM U pa3lelioB y4yeOHOTro MpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobenHocTeit obywarontuxcs. [Iporpamma no ¢usuke Aaét mpencTaBlIeHUE O
HEesIX, COoAepKaHWuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIIMTAHMUS M Pa3BUTHUS
oOy4Jaronuxcsi cpeacrBamMu ydueOHoro mnpenvera «Dusmka» Ha yriayOinEéHHOM
YPOBHE.

N3yuenue kypca ¢usznku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aaun Mpo(eCcCUOHANTBHOW OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUS CBOMX WHTEJUICKTYyaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEN
KOKIbIM  O0y4arolMMcs, KOTOpbIE HEOOXOAUMBI  JUIsl  MPOJOJIKCHHUS
oOpa3oBaHMsi B OpraHM3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMBbIE Pe3yJIbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeIHEro oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, NpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHno-Meromonorndeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIuXcs,
OCBOMBIIIMX MPOrpamMmy Mo (U3HMKE Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUSs
Ha yrIyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIbTATHI IO T0/1aM 00yUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

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

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO HHUIIMATHBY yUUTEICH
U TIPEIOCTABISET BO3MOXKHOCTH JUIsI pealn3allid Pa3IuYHBIX METOIUYECKUX
MOJXO/J0B K TPENoJaBaHui0 (PU3WMKH Ha YTrIIyOJIEHHOM YPOBHE NMPHU YCIOBUHU
coxpaHeHus 00s13aTeIHLHON YaCTH CoJIepKaHuUs Kypca.

dusnka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKJIaa B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (uzukm —
CHUCTEMOOOPA3yIONUi 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MMOCKOJIBKY (pU3WYecKue 3aKOHBI JIeKAT B OCHOBE MPOIECCOB W SBICHUM,
M3y4aeMbIX XUMHUEH, Onosiorueit, ¢usmueckoil reorpadueid m acTpOHOMHEH.
Hcnonp3oBaHne W aKTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIMPEIESITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPTETUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA, MOTYYEHUS HOBBIX MAaTEPHAJIOB C
3aJ]aHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJIaa B
dbopMHupOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa OO0ydYaromerocs, B



dopMUpOBaHHE YMEHHH MNPUMEHATh HAYYHBIA METOJ TO3HAHUS TIpU
BBITIOJTHCHUH UMHU YYEOHBIX UCCIICTIOBAHUIA.

B ocHOBY Kkypca ¢u3MKum Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUSA
TIOJIOKEH PsIi WICH, KOTOphIE MOXKHO paccMaTpuBaTh KakK MPHUHIHUIIBI €T
TIOCTPOCHHUHI.

Hoesn yenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISICTCS JIOTUYSCKU
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pas3fesioB (PH3UKH, BKIFOYACT
KaK BOITPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBHM C HEW Marepuwal Kypca (U3HKH
o0BeMHEH BOKPYT (U3MYECKHX Teopwil. Bemymmm B Kypce sBIsSETCS
dopMUpOBaHKE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSX MaTepHH, BEIICCTBE U
noJe.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT MCHOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAayKU, OCMBICIICHUE CBSI3M PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku yriyOn€HHOTO
YpOBHSI TpeEArojiaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX MPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX OJKOJOTMYECKHM Tpo0jIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TaKkKe 00CYXICHUS
npo0iieM  palMoOHATILHOTO  MPUPOJOMNOJIB30BAHUS M DKOJOTHYECKOM
0€30MacHOCTH.

OcBoenue conepkaHusi MPOrpaMMbl TTO (PU3UKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIIUAINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. s husuku peanusamus
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CAMOCTOATEIHLHOTO
IKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydyeOHOro Iporiecca.
Jlist yriiyOn€HHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHUYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa Criocoba peam3anuu (PU3n4ecKoro mpakTukyma. B
MEPBOM CJIy4ae MPaKTUKyM TpoBoauTcs jnbo B koHie 10 u 11 kmaccos, mmbo
[I0CJIE TIEPBOTO M BTOPOTO IMOJYTrOAWM B Ka)XXJIOM W3 3TUX KiaccoB. Bropoiut
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JaOOpaTOPHBIX padoT,
KOTOpBbIE TIPOBOJIATCA B Mpoliecce m3ydeHus pasnena (temsi). [Ipu 3Tom mon
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
MIPOBOJIUTCSA IO PYKOBOJACTBY CBEPHYTOTO, 000OIIEHHOTO BUaAa 0€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mo ¢usMke cucTeMa YYEHHYECKOTO OKCIEPHUMEHTA,
1abopaTOpHBIX padOT M MPAaKTUKyMa MpeCTaBIeHA eIUHBIM repeuHeM. Brioop
TEMAaTUKH IS 3TUX BUJIOB YYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
y4acTHUKaMH 0Opa3oBaTeNbHOTO IMpoliecca HCXOolIsi M3  0coOEHHOCTEH
MMOYPOYHOTO TUIAHWPOBAHUS W OCHaieHus kaOwHeTa ¢usuku. [Ipu sTom
obecreunBaeTcsl OBJIAJIeHNE 00YJaIONUMUCS YMEHHUSIMU TTPOBOJUTH MIPSIMBIE U
KOCBEHHBIC M3MEPEHUSI, NCCIICAOBAHMS 3aBUCUMOCTEH (HU3UYECKUX BEITUYNH U
MTOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX TUTIOTE3.

Bonwioe BHUMaHUWE yIENSETCS PENICHUIO PACUETHBIX W KAauYeCTBEHHBIX
3amau. [Ipu sTOM 111 pacU€THBIX 33724 TPHOPUTETOM SIBJISTFOTCS 3a1a9U C SIBHO



3alaHHOM M HESBHO 3aJIaHHOM  (PU3MYECKOM MOJIEeNbI0, TO3BOJIAIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjeia
Kypca, TaKk M HHTErpUpys NMPUMEHEHHUE 3HAHUW M3 pa3HbIX paznuesnoB. s
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/IaHUs Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (prU3ndeckoi MOJeu Jisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CleueHHI0 Y4eOHOro npoiecca Kypc GU3uku yriayOaéHHOTO
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3y4aThCsl B
YCJIOBHUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKM JODKHO OBITH
HeoOxonuMoe nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B
nporpaMme mo (U3MKe YYEHHYECKUX OMBITOB, JAOOPaTOPHBIX paboT U paboT
IPAKTUKYMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCTpaniuoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIEeYrMBAaEeT MOCTAaHOBKY
NEPEUUCIEHHBIX B MporpaMMme MO (HU3MKe KIIOYEBBIX JIEMOHCTpaIuil s
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OecreunBaeTCsl B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO O00OPY/IOBAHUS MOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaTOpuid.

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

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

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TT03HAHUA U (popMUpOBaHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

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

dbopMupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C HCIIOJIb30BAaHUEM
bu3HUecKrX 3HAHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

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

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

JlocTikeHre ITUX TIeNiel 00eCTIeYBACTCS PEIICHUEM CIICTYIONINX 3a1a4 B
nporuecce U3yyeHus Kypca GU3NKH Ha YPOBHE CpeHEro o01iero oopa3oBaHus:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJIIOYAs MEXAHHUKY, MOJICKYJISIPHYIO
(GU3MKY, 3IEKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(U3HKY;

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

OCBOEHHE CIIOCOOOB pEHICHUsA pPa3INYHBIX 3a7ad C SIBHO 3aJaHHOU
(du3znyecKoil MOAEIbIO, 3a1a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHUE



dusznyeckoil Mojenu, aaeKBaTHOM YCIOBUSAM 3aJadyd, B TOM YHCIE 3ajad
UHKEHEPHOTO XapaKTepa;

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

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

CO37IaHUE YCIIOBUM JUISI pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

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

B cootBerctBuu ¢ TpedoBaHusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenMera «Ddusuka» Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIMMH TPOJAOHKCHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipemyaraempiii B mporpamMme 1o (u3MKe MEepeueHb JIa0OpaTOPHBIX U
PAKTUYECKUX PaAOOT SBISETCS PEKOMEH/IOBAHHBIM, YYHTENb JellaeT BBIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYATbHBIX
0COOEHHOCTEH 00yJaroInXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMSI IPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupozae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIeIOBAHUS (PU3UYECKUX SIBIICHUU.

DKCHepUMEHT U Teopusl B Mpolecce Mo3HaHus npupojibl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

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

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

MopenupoBanue (PU3MYECKUX SBJICHHM U MPOIECCOB (MaTepHalibHAs
TOYKa, a0CONIIOTHO TBEPJOE TENO, HJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
TO4euHBIH 3apsa). [ unoresa. Gusnveckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast TEOpus.

Ponb 1 mecTo ¢u3uku B OpMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

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

3HaKOMCTBO ¢ ¢ poBoi 1abopaTopueit o ¢usuke. [Ipumepsr nzmepenus
(bU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4 MEXaHUKHU.

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

[Tepemerienue, cKkOpocTh (CpeHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) H
YCKOPEHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMWU HA OCU CUCTEMBI KOOPAHMHAT.
CioxxeHue nepemMenieHnil U CI0KeHUe CKOPOCTE.

PaBHOMEpHOE ©  paBHOYCKOPEHHOE  NPSIMOJMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTEPUATIBLHON TOYKH
OT BPEMEHH U UX TpaduKHu.

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

KpuBonuneinoe paBwxeHue. JIBWKeHHE MaTepHaIbHOM TOYKH MO
OKPY>KHOCTH. YTJIOBasi U JUHEHHas cKopocTh. [lepron n wactora oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHIE€HUUAIBHOE) U
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP,
JIBI)KCHUE CHApsSJOB, IIEMHbIE, IIeCTEepEHYATHIE W PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JTU(THI.

Jlemoncmpayuu.

Monenn CUCTEMBbI OTCu€Ta, WJUTIOCTPALIUS KMHEMaTHUYECKUX
XapaKTePUCTHUK JBUKECHMUS.

CnocoObl ucciaenoBaHus JBHKCHUM.



Nnmoctpauyss NpenenpbHOro NEPEXoJa YW M3MEPEHUE MIHOBEHHOM
CKOpOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

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

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne ycCKOpeHHs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

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

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

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANBbHO. [IpoBepka
TUIIOTE3bl O MOPSIMOI MPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaIbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTBHIO TENA.

N3ydenune nBUXKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.

IlepBbii 3akoH HproToHa. MHeprmanbHble cucTembl oTcuéTa. lIpmHiun
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

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

Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAIEHUs OT BHICOTHI
HaJ] TIOBEPXHOCTHIO TUTAHETHI W OT TeorpaduyecKol MMPOTHL. JIBUKEHUE
HeOeCHBIX Tem W WX chyTHUKOB. 3akoHbl Kemepa. Ilepas kocmmueckas
CKOpOCTBb.

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

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

JlaBieHue. FI/II[pOCTaTI/I‘-IeCI(OG nasienue. Cuna Apxumena.

TexHuyeckue ycTpoNCTBa M TEXHOJIOTUUYECKUE MPOLIECCHI: MOJIIUITHUKY,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue paBuKeHUS Tel B HWHEPIHUATBHBIX W HEWHEPIHATBHBIX
CHUCTEMAax OTCYETA.

[IpuHUIKT OTHOCUTETBHOCTH.



Kauenue nByxX HWIMHAPOB WM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BEACHUEM MAacChl Te€la Ha €ro YCKOpPEHHUE B MHEPUUAIBbHOW CHCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3mepenne paBHOJEHCTBYIOIIEH CHJI TIpU  JABMKEHUU Opycka IO
HAKJIOHHOM IIOCKOCTH.

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

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uxX JAehOopMaIIHH.

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

N3mepenne  koaddunmeHta  TpeHUs O  BEIUYUMHE  YIJIIOBOTO
ko3 durmenta 3aBucuMoct Frp(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM TUIOCKOCTH  C
nepeMeHHBIM KO3(PHUITMEHTOM TPEHUS.

N3yueHne nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTymarensHoe U BpamaTeabHOE JIBHKCHHE
TBEPAOro Teja. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpaiieHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombslt, RPAKMUKYM.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HMEIOLIETO OCh
BpallCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO IJIOMIAAb ONOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

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

Nmnynbe CHIIbl 1 N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

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

PabGoTta cuibl Ha MaloM W Ha KOHEYHOM TnepemenieHud. ['padudeckoe
npecTaBieHne paboThl CUITBI.



MoNIHOCTh CHJIBL.

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

[ToTeHnManbHBIE W HEMOTEHIMAIbHBIE CUJIbl. [lOoTeHUHMAIbHAS SHEPTHUS.
[ToreHunanbHas DHEPIUs YIpYro nehopMHUpPOBaHHON MIPY>KUHBI.
[loreHunanbHast »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMUUECKas
CKOpOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBaenue bepHymn s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN YHEPTUH.

TexHnuecKkue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHIKECHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

M3mepeHre MOITHOCTH CHJIBI.

W3meHeHune sHeprum Tena npy COBEPIICHUH PaOOTHI.

B3auMmHble npeBpallieHrss KHHETUYECKOW M MOTEHLUMAIbHOW YHEPTUU MPU
JNEUCTBUU HA TEJIO CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu Npu CBOOOAHOM Ma/IeHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3Mmepenne numnylibca Tenna no TOpMO3HOMY ITYTH.

W3mepenue cuiibl TSATH, CKOPOCTH MOJETH 3JEKTPOMOOWIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanune coxpaHeHHs! UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAIBHON SHEPTUU MPYKUHBI C paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CHIBI TPEHHS MPHU JIBIKCHUU Telia TI0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. Mousieky/isipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHuueckol Teopunt (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysusa. bpoyHOBckoe aBmkeHHE. XapakTep
JIBIKCHUSI M B3aMMOJICHCTBUSI YAaCTHI] BellecTBa. Mojelnn CTpPOECHHS! Tra3os,
KUIAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ITHX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u cnocoObl e€ m3Mepenus. [llkana
temneparyp Llenscus.

Mopenp uaeanbHOro rasa B MOJEKYJISIPHO-KMHETHYECKON TEOpHH:
YaCTHI[bI Fa3a JBUKYTCS XaOTUUECKU U HE B3AMMOJIEUCTBYIOT JPYT C IPYTOM.

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



B MJEAIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe
Ipe/ICTaBlIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

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

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKON CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruel MOCTYNaTEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

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

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopaenb 6pOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

HccnenoBanne mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yuenne m30TepMUYECKOTO Tpoiiecca (PEKOMEHOBAHO HMCIOJIb30BaHHE
1 poBoit TabopaTopun).

N3yuenue n30X0pHOTo npoiecca.

N3ydenune nzobapHOTO Iporiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

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

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

Mogenp uIeaIbHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YpPaBHECHUM:
ypaBHeHne MenaeneeBa—KitaneipoHa u BeIpaXEHUE JJ1s1 BHYTPEHHEN YHEPTUU.
YcioBUsST NPUMEHUMOCTM 3TOM MOJENH: HU3KAas KOHIEHTpALMs 4YacTHIl,
BBICOKME TEMIIEPATYPHI. BeIpaxeHue il BHYTPEHHEN SHEPTUHA OJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAWMHAMUKe. Berumcienne paboThl TIO
rpaduky mporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3TyUYCHUE.

KomnuectBo Temnorel. TerumoéMkocTes Tena. YaenbHas W MOJSpHas
TEINIOEMKOCTHU BEIECTBA. YpaBHEHHE Maiiepa. YaenbHas TEIIOTa CrOPAHMS
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. [lonstre 00
aanabaTHOM Tporiecce.



ITepBbiii 3aKkoH TepMOaMHAMUKH. BHyTpeHHsis sHeprus. KommyecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

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

BTopoil 3akOH TEpMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOIHOIO Tella K 0ojee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumansHoe 3HadeHue KII/I. Hukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAaHUS  TEIUIOBBIX  JBUTATEIICH.
TeruoBoe 3arps3HEHUE OKPYKAIOIIEN CPEJIbL.

TexHuueckne yCTpOKWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUITUOHEP, JTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOUHa,
[IOJIy4€HUE CBEPXHU3KHUX TEMIIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOMIOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIM3AIMs OMOOPTraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHHS] BHYTPEHHEW SHEPTUH.

HccnenoBanne aguadaTHOTO TIpoIiecca.

KoMnproTepHbIE MOJIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

UccnenoBanue mmpouecca OCTHIBAHUS BELIECTBA.

HccnenoBanne aguadaTHOTO MIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KoHAeHcarus. lMcmapeHwe u KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaHUS.

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

BraxxaocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

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

Hedbopmaru TBEpHoro tena. Pactsokenne u cxartue. Cnur. Mopyib
HOnra. [lpenen ynpyrux aedopmarimii.

TemnoBoe pacumpenne KUAKOCTEH U TBEPABIX TeJl, 00bEMHOE U JTMHEHHOE
pacmvipeHne. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YacTHI] BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BBIX MEPEX0/IaAX.

VYpaBHeHue TermioBoro dansaHca.



HosepxrocTHOE HaTsDKeHHE. K03 PHIMEHT MOBEPXHOCTHOTO HATSKCHHSL.
Kanumnsipasie aBneHus. JlaBneHune 10J HMCKPUBIEHHOW IMOBEPXHOCTHIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHWE MPOLIECCHI: KUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojen HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAILNTMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEN.

N3MmepeHne yaenpHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
IIOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucuMocTtd Jedopmaiiiu  pe3WHOBOTO oOpaslia OT
IIPUIIOKEHHOU K HEMY CHUJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoBOAHUKH, OMAJIEKTPUKA M IOIYNPOBOJHUKHU.
DJIEMEHTapHbIM JJIEKTPUUYECKHUI 3aps/l. 3aKOH COXPAHEHHS JJIEKTPUUYECKOTO
3apsja.

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

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIIbI.

Hampsox€anocts  anexktpudeckoro moinsa.  [IpoOuerit  3apsin.  Jluaum
HanpsHKEHHOCTH AJIEKTPUUECKOTo 1mojisi. OTHOPOIHOE IEKTPUUECKOE MOJIE.

[ToTeHIMaNBHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMATIOB U
HanpspokeHue. [loTeHnmanbHas sHEpPrust 3apsjaa B JIEKTPOCTATUYECKOM IIOJIE.
[Torenuuan snekTpocTaTudeckoro moss. CBs3b HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIIUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TAK
1 HEOJTHOPOJIHOTO).

[IpuHIMN Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Touewnoro 3apsima. Ilome paBHOMepHO 3apsukeHHOU cdepsl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo o0béMy mmiapa. llone paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOW TUIOCKOCTH. KapTuHbl NMUHUN HampsHKEHHOCTUM 3TUX TOJNEH U
AKBUIIOTECHIMAIBHBIX TOBEPXHOCTEH.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBHE PABHOBECUS 3aPsA0B.

JIMDNEKTpUKKM B JJIEKTPOCTAaTHYECKOM  mousie.  [(udnexrprueckas
ITPOHUIIAEMOCTh BELIECTBA.



Konpencarop.  DJEKTpOEMKOCTb  KOHAEHCATOpPA.  JDJIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHHe  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM SJIEKTPUUECKOM TIOJIE.

TexHuyeckre yCTpOWCTBA U TEXHOJIOTMYECKHE IMPOLIECCHI: AIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ IBYX 3apsIKEHHBIX IIACTHH.

Mogensb anekTpoctatuueckoro reaeparopa (Bau ae I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUJIOCKOTO KOHIEHCaTtopa OT IUIOLIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMuKym.

OueHka cuJ1 B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailieHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3IYyUYECHUS CBETOAMNOAA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPHKAILIECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HampsDKEeHMST ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcCioBusL  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Uctounuku Toka. Hanpsixenne U u 9J1C &.

3akoH Oma [iJ1s1 y4acTKa Lenu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO MPOBOJHHUKA OT €ro JUIMHBI U IUIOLIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE CONMPOTHUBIICHUE BEIIECTBA.

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

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

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

OJIC u BHyTpeHHEE CONMPOTUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Ienu. MONIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonpaeHncaTop B nenu noCTOSSHHOTO TOKA.

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

Jlemoncmpayuu.



N3MepeHne cuiibl TOKa U HAIIPSKEHMUS.

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

3aBUCHUMOCTh CONPOTUBIICHUS HUJINHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIA TN TIONIEPEYHOTO CEUYEHUS U MaTepuaa.

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

[Ipsamoe wu3mepenne ODJIC. KopoTkoe 3aMblkaHME TaJlbBaHHUYECKOIO
AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

Cnoco0bI coemMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

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

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIaMIIb
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoct JJIC ralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKaHUU.

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

UccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pa3iuuHbix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIIEHUS] METAJLJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W TpPUMECHasT  IPOBOJUMOCTH
moJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLAALIMS.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

DJIeKTpUUECKU TOK B razax. CaMOCTOATENbHBIN U HECAaMOCTOSTEIIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinnus. [1maszma.

TexHuyeckre ycTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMIIbI, DJIEKTPOHHO-Ty4YeBas TPyOKa, MOJYMPOBOJHUKOBBIC MPUOOPHI: JTUOI,
TpaH3uCTOp, (HOTOMMOMA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAsI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIPOBOHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Hab6nronenue amexktponmsa.

N3mepenue 3apsiga 0OTHOBAJICHTHOTO MOHA.



HccnegoBanue 3aBUCUMOCTH  COMPOTHUBIIEHUS TEPMOPE3UCTOpPA  OT
TeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AQHAJOTOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BeauurH. OlieHKa TPaHull OTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHUM, WCCIECNOBAHUNA 3aBUCHUMOCTEU
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
OMHMCAHHBIX B TEMAaTHYECKUX pasleiax «YUYeHHMYECKHUH OSKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIEe CBSI3H.

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

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPHUTENIbHbIE MPUOOPHI,
udpoBas 1adbopartopusi.

Mamemamuka: peuieHue CUCTEMbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, uX rpadUKd W CBONCTBA. TPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonozusa: mexaHwueckoe IBWKEHHWE B JKMBOW mpupojae, nuddysus,
0CMOC, TETNIOOOMEH >KMBBIX OPTraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY KaAIOIIEH
Cpelbl, yTUIU3aIKs OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
PUPOJIE, FITEKTPUUECKUE SIBIICHHS B dKUBOUW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIC
CBOMCTBAa TBEPABIX TEJN, MKUJIKOCTEH M Ta30B, JKHUJAKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOICTBA METAJUIOB, AJEKTPOJIUTHYECKAS JUCCOLUALIMS,
rajbBaHHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPBI, 0ApOMETpP, TEPMOMETP.

Texnonozus:  tnpeoOpa3oBaHWE  JBWKEHUW €  HMCIHOJIB30BaHUEM
MEXaHM3MOB, YYET CYXOrO M KHUJKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pemeTdyarble KOHCTPYKIHUH), MCIOJIb30BaAHUE
3aKOHOB COXPAHEHUsI MEXaHHKW B TE€XHUKE (THMPOCKOII, BOJOMET U APYrue),
JIBUTATE)Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOuHA, OBITOBON XOJIOJAMIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKAsl 3aluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psAIHbIC JaMIIbI, TOTYIPOBOIHUKOBHIE
npuOOpBI, ralbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoaMHamMuKa.
Tema 4. Maznummnoe noane.



B3anmoneiicTBre MOCTOAHHBIX MArHUTOB M IPOBOJHHUKOB C TOKOM.
MaruutHoe noisie. Bekrop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3unuu
MAarHUTHBIX N0JIEH. JIMHUY MarHUTHOW UHIAYKIIUU.

MarsuTHoe€ 1oJje NpoBOAHUKA C TOKOM (TPSIMOTO MPOBOIHUKA, KATYIIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, €€ HampaBJieHUE M MOAYJb. JIBH)KEHUE 3apsyKEHHOU
YacTHI[bl B OJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosie B BeuectBe. PeppoMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre ycTpoWcTBa M TEXHOJOTMYECKHE IPOIECCH: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIEKTPOABUTATENb SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHUMEA HMHAYKOMA  MarHUTHOTO TMOJS  IOJOCOBOTO U
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMII MarHUTHOM WHAYKUWHA TOAS JUIMHHOTO MPSIMOTO
IPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOIHHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuisl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBmkeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn JEUCTBUS ANEKTPOUZMEPUTEIHHOTO npubdopa
MarHUTO3IEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

HccnenoBanrie MarHUTHOTO MOJISl TOCTOSTHHBIX MarHUTOB.

UccnenoBanue cBOMCTB eppOMarHeTHKOB.

Uccnenosanue AeiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM WHAYKIMM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BNIEKTPOMAarHUTHOW WHAYKUMH. [loTOK BeEkTOpa MAarHUTHOU
uaayknuu. J/C uHAyKnuMU. 3aKOH 3JIEKTPOMAarHUTHOW WMHAyKIuu Dapanes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJC uHayKUMK B IPOBOJHMKE, JBUKYIIEMCSI B OJTHOPOJHOM MAarHUTHOM
noJie.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTyillka MHIYKTUBHOCTHM B ILIEMH MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 9J{C caMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpoHUCTBa U TEXHOJOTHUECKUE MPOUECCHl: MHIYKIIMOHHAS
1eyb, COJICHOWI, 3allluTa OT AJEKTPU3ALMU TEJd NP JIBUKEHUU B MATHUTHOM
nose 3eMIIH.

Jlemoncmpayuu.

HaGnronenue sBIeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

Hccnenoanune 3aBucumoctd D/IC MHAYKIMH OT CKOPOCTH W3MEHEHMS
MarHUTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tagenne MarHuTa B aIFOMUHUEBOH (METHON) TpyOeE.



SIBneHNE CaMOMHIYKIINH.

Uccnenoanne 3aBucumoct JIDJC caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHAH.

Ornpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

lapmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHcaHue. DHEPreTMUeCKoe OIMCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOaHUN U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Awmrutyna u ¢asa konebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHUHBI C aMIUTUTYJIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJIHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MasTHuka. [lepuon cBOOOAHBIX KOJEOAHHM MPYKUHHOTO
MasTHHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BiusiHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM
KpuBOH. ABTOKOJIEOAaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpavuuu.

3anuch K0J1e0aTeIHLHOTO IBHKCHHUS.

HalGnronenue He3aBUCUMOCTH MEPUOIa MABIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

UccnenoBanue 3aryxarommx KojieOaHWW ¢ 3aBHUCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanne konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHU MPEACTABICHHUN 00 HICaTbHON MOJIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXPAaHEHHS PHEPTUH MPU KOJICOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Habmonenue pe3onaHca.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne mepuoga cBOOOAHBIX KOJIEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3yuenne 3akOHOB [BIDKCHHSI Tela B XOA€ KOJeOaHW Ha yHpyrom
IoJIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTHH B PYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYyXAIOMIUX KOJIEOAHUIA.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsle Koiedanus.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KOJeOaHUs B
HJICAIIBHOM KosieOarenbHOM KoHType. Dopmyina Tomcona. CBsi3b aMIUTUTY/bL
3apsia KOHJAEHCATOpa C aMIUTUTY/I0N CHIIBI TOKa B KOJIe0aTeThbHOM KOHTYPE.

3aK0H COXpAaHEHUS YHEPTUH B UACAUTHHOM KOJIeOaTeIbHOM KOHTYPE.



3aTtyxaronime AIEKTPOMArHUTHbHIE KoJieOaHusl. Brinyk1eHHBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MOIIHOCTH MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JECUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSHKEHUS TMPU pas3audyHoud (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHuUN.

Nneansubiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3neKTposHepruu. Kymerypa
VCIIOJIb30BAaHUS JIEKTPOIHEPTI UM B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: dJIEKTPUUECKUN
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMM OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcnorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopenb 3JIEKTPOMarHUTHOIO FeHepaTopa.

BbIHyKIeHHbIE CUHYCOMIaIbHbIE KOJICOaHMSL.

Pesucrop, KaTymika MHAYKTUBHOCTU U KOHJEHCATOP B LIENHU IIEPEMEHHOTO
TOKA.

Pe3onanc mnpu mocinegoBaTENbHOM COCAMHEHUM PE3UCTOPA, KaTYILIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpolCcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mogens TMHUY DJIEKTpOonepEaauH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccenenoBanye nepeMeHHOro TOKa 4yepes MOCIeA0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBHS HX pacrpocTtpa”eHus. [lomepeunsie n
IIPOJOJIBbHBIE BOJHBL. llepnon, ckopocTh pacnpoCTpaHEHHWs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHMUECKUX BOJIH: OTpPaXKCHHUE, MpelioMiIeHne, nHTepdepeHIus u
mudpakims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPELBI.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIy4EHHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXE€HHE, MPEIOMIICHHE,
noJisipu3anusi, HHTeppepeHurs u Audpakuus.

[IIxana 3JIEKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3u U TeneBUuAcHUA. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.



TexHuyeckue ycTponCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, pajap, pajauolpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue otpakeHus: U NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yinbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJeOaHUIA.

HUccnenoBanue  CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE,
pesioMJIeHUE, MoJspu3anus, udpakius, uHTephepeHITus.

Oo6HapyxeHue nHGPaAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacHpOCTpaHEHHWE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. TOYeyHbIN UCTOYHUK CBETA.

OTtpakenne cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHnne n3oopakeHui
B TI0ckoM 3epkase. Chepudeckue 3epkaa.

[Ipenomnenue cBeta. 3aKOHBI TPENIOMJICHHS CcBeTa. AOCOIIOTHBIN
nokaszarenb npejaomsieHus. OTHOCHUTENBbHBIM MOKa3aTelb  MPEJIOMIICHHUS.
ITocTOSTHCTBO 4YAacTOTBI CBETA M COOTHOLIEHME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOTO CBETA YEPE3 I'PAHUILy pa3Jielia IBYX ONTHYECKUX CPEL.

Xon nyueit B npusme. [ucnepcust cBera. ClOXKHBIN coCcTaB O6€7I0TO CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparomyie ¥ paccewBarolue JWH3bI. ToHKas auH3a. DOKycHOE
pPacCTOSTHUE W ONTHYECKAas CUJa TOHKOW JMH3BI. 3aBUCUMOCTH (HDOKYCHOTO
PAcCTOSTHUSI TOHKOM CEepUIECKON JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
MOKa3aTes MPeIOMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, TABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIETrO JIMH3Y O/ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoil ocu. [locTtpoeHne wu300pakeHUN TOYKHM W OTpe3Ka MPSIMOA B
cOOMpAIOIINX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

Ontuueckne mnpubopel. Paspemaromas cmocobHOCTh.  [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMIOMEHUS MAaKCHMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€PEHTHBIX HWCTOYHMKOB. [IpuMepbl Kilaccuueckux
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakmus cBera. JudpakiuonHas pemérka. YcClIOBUE HaOIIOAEHUs
[JIaBHBIX MAaKCUMyMOB MNpPU NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckue ycTpOMCTBA M TEXHOJIOTMYECKHE IPOILECCHI: OYKH, JIyTa,
nepucKom, (oToarmapaTr, MUKPOCKOI, MPOEKIIMOHHBIN anmapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue noHOro BHyTpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIUIETbHYIO
IJIACTUHY U IPU3MY.

WccnenoBanue cBOMCTB N300pa)KeHU B JIMH3AX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Hab6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenune audpakiinoHHON peETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHne MONSIPOUIOB I U3YUYCHUSI MEXaHUUECKUX HATIPSAKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mepenue nokasaress npesioMIIeHUs CTEKIIA.

UccnenoBanue 3aBucuMocTH (POKYCHOTO PACCTOSHUS OT BellecTBa (Ha
IpUMepe KUIKUX JIUH3).

N3mepenne poKyCHOTO PaCCTOSIHUS paCcCEUBAIONTUX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKOnM4ecKux CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yyenne momgpu3alvu  CBETA, OTPAXEHHOTO OT  IOBEPXHOCTHU
JIUAJIEKTPHUKA.

N3yuenune nuaTeppepeHIINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[Tomyyenne  cmekTpa  M3JIYyYE€HHST  CBETOAMOJA  IPU  HOMOLIMU
TUuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

'pannnbl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpaszoBanus Jlopenna.
VYcnoBue mpuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrUE€d M HMITYJIBCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus NoKosl.

TexHu4eckre yCTpOMCTBA U TEXHOJIOTHYECKHE IMPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHIL.

Y4eHnueCKnui IKCIEPUMEHT, JJaOOpaTOpPHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJAbCa UM SHEPTUU  PEISITUBUCTCKUX 4acTul] (IO
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHI] B MATHUTHOM II0JIE).

Pasznea 7. KantoBast pusuka.



Tema 1. Kopnyckynapno-601H1080ii 0yanus3m.

PaBHOBecHOE TemiIOBOe U3NyueHUE (M3IyuyeHue abCOITIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet  A. I'. CroneroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DiiHimreiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJ€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpa)arolryro mnoBepxHocTh). Ombitel 1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. BonHel e bpoiins. [InrHa BoiHb! 1e bpoiiis
U pa3Mephl O0JIACTH JIOKaNW3allMK JABMXKYyIIeHcss yacTuipl. KopryckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cnenuduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckne ycTponWCTBa U TEXHOJOTMYECKHUE MPOLIECCHI: CIEKTPOMETP,
dboTodEeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOI, COJHEYHas Oatapes,
CBETOJIMO/.

Jemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBELLEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenune nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanne 3aBUCUMOCTHM CWJIbl TOKAa 4YE€pe3 CBETOAMOJ  OT
HaIpPsKEHHUS.

Tema 2. @uzuka amoma.

OnbITel IO HCCIENOBAHUIO CTpOoeHUs atoMa. [lmanerapHas Moaenb aTtoma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morniomeHne (GPOTOHOB TPH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEUN 3HEPTrUU aTOMa BOJIOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3Ty4yeHue cBeTta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MTPOLECCHI: CIIEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

HabmroneHune nuHEHYaTHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

Ha6nronenue nmuaeitvuaToro crekrpa.

Uccnenoanne cnekTpa pa3peKEHHOro aTOMAapHOrO0 BOJOpoJAa U
M3MepeHHe MoCToAHHOM Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEeHmMAPHBIX YACMUY,.

Hyxnounnas monens siapa ['eiizenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. U3oTomnst.



PanuoaktuBHOCTh. Amnb(a-pacnaj. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pactan. ['amma-u3nyyeHue.

3aKOH paJMOaKTUBHOIO pacraja. PaguoakTHBHBIE M30TONBI B HPUPO/IE.
CBOIICTBa MOHMU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paguOaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctrecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBsA3M HYKIJIOHOB B sifipe. SAnepHbie cuibl. Jleext maccsl spa.

Anepnsie peakuuu. JlenmeHne W CuUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEPMOSIEPHOTO CUHTE3a. DKOJOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaliy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIbHBIE B3aWUMOJECUCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIh aJPOHOB.

®uzuka 3a npenenamu CrangapTHo mojenu. TémHas Matepust U TEMHAs
SHEPrusl.

EnuncTBO mznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: JO3UMETP,
Kamepa BwunbcoHa, SOEpHBI peakTOp, TEPMOSIAEPHBINM pEaKTOp, aTOMHAas
6omM0a, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTHIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYCHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaIHOTENCCKOIIBI, BHEATMOCHEPHAst aCTPOHOMHUSI.

Bup 3Bé3mnoro neba. Co3Be3aus, sipkue 3BE3MbI, IUIAHETHI, UX BUINMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTHKHU. JlnarpamMma «CHEKTpaabHBIN
KJIACC — CBETUMOCTB». 3BE3/bI TJIABHOW MOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]] TJIaBHOUM MOCJeN0BaTeIbHOCTH. BHyTpeHHee
ctpoeHue 3BE311. COBpeMEHHbIE MTPEACTABICHHS O MPOUCXO0XKICHUU U IBOIIOLUU
ConHua u 3B€3/1. DTanbl )KU3HH 3BE3].

Mnineunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapel. UEpHBIE ABIPHI B
S/Ipax TaJIaKTHUK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa66ma. PazGeranwue
rajnakTuk. Teopus bosbiioro B3peiBa. PeukToBOE M3yUeHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaGnrogenuss  3BE3gHOrO0  HEOA  HEBOOPYXKEHHBIM  TJa30M  C
WCTIOJB30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUMN ISl ONPENSICHUS MOJIOKEHHS
HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOIYIIAPUS U SIPKUE 3BE3/IBL.

HabGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH W 3BE3MIHBIX
CKOIUIEHUM.



DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
aHAJIOTOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTEIBbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BearnunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEUN
(Gu3NUecKuX BETUYMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paszlesiax «YUYEHUYECKUl DKCIIEPUMEHT,
Jab0opaTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maronee NOBTOPEeHHUE.

O6oOuieHne W cucTeMaTu3alis  COJIepkKaHUsl — pa3feloB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«OnexTpoauHamukay, «Konedanust 1 BOJIHbDY, «OCHOBBI CIEIUATBHON TEOPUHU
OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «IJEMEHTH aCTPOHOMUU W
acTpoU3uKm».

Ponp Qusukum U acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIIBHOW W 3TUYECKOW cdepax IesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKKM U aCTPOHOMHUHM B COBPEMEHHOM HAy4yHON KapTUHE MHpA, 3HAUCHHE
OMHCATENIbHON, CUCTEeMATH3UPYIOIIEeH, OOBICHUTENBHON M IMPOTHOCTHYECKOM
byHKIUNA (HU3MYIECKOM TEeOpuH, POjb (PU3NUECKOW Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IlIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O
IpUpPOJIE.

MesknpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usuku yriayonéuHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, rHUnore3a, Qu3nUecKas
BEeJIMYMHA, 3aKOH, TEOopus, HaOIIOJeHUe, HKCIEPUMEHT, MOJEINPOBaHUE,
MOJIeNIb, U3MEPEHHUE, MOTPENTHOCTH H3MEPEHUMN, WU3MEPHUTENIbHbIE MPUOOPHI,
rugpoBast 1abopartopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKIINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPBI M UX MPOEKIIMU HA OCH KOOP/IUHAT,
CloXKeHrue BeKTOpoB. [Ipow3BogHbie dsreMeHTapHBIX (yHkuMi. [Ipu3Haku
MoI00UsT TPEYTrONHHUKOB, OMNPEACIICHUE TUIONAAN TUIOCKHX (GUryp U o0bEma
TeI.

buonozus: >nektpuyeckue SIBJICHUS B JKUBOU MPHUPOJIE, KOJeOATECIbHbBIC
JIBIKCHUSI B KUBOW NPHUPOJE, SKOJOTMUECKHE PHUCKUW MPU TPOU3BOJCTBE
ANEKTPORHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpPYKAIoUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTUYECKHUE SIBICHUS B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHMsI KPUCTAUIMYECKONW  PEIIETKH,
CIIEKTPAJIbHBIM aHAJIN3.

T'eocpagpua: marHuTHbIE TIONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pYI,
doTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocusn: NPUMEHEHHUE TOCTOSHHBIX MArHHUTOB, 3JIEKTPOMATrHHUTOB,
ANEKTPOABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUM  DJIEKTpPONEpeaad, dSJIEKTPOJBUTaTeNb, paaap, PpaJduONPUEMHUK,



TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meub, ynpTpa3ByKoBas IUAarHOCTHKa B
TEXHUKE, MPOCKIIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TIPUEMHHKH, JIEpHAs SHEPreTUKa M HKOJIOTHYECKUE aCIEeKThl €€
pa3BUTHSL.



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

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS COPMUPOBAHHOM BHYTPEHHEH MO3MUIMEH JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMii, MMO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHUHMCKOTO  OOIIecTBa,
pacliMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBbHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAIPaBJICHUN BOCHUTATEIBbHOW AEATEIBHOCTH, B TOM
YUCJIE B YACTU:
rPasKIAHCKOT0 BOCIIUTAHMS:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIErocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEUYECKUX TyMAaHUCTHUYECKUX H
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYI JEATEIIBHOCTH B  HHTEpecax
IPXJAHCKOTO  O0IecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3allny;

e YMEHHME B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HHCTUTyTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOU NESITEIBLHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTh  POCCHHMCKON  TPaXKIAHCKOW  HMJICHTHYHOCTH,
NaTPUOTU3MA;

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

JAYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIIOCOOHOCTH OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pElIEHUs, OPUEHTHUPYSACh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIEITEIHHOCTH YUYEHOTO;

e OCO3HAHHUE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IYIIETO.

3CTETUYECKOT0 BOCTIUTAHMS:

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

TPY/AOBOI0 BOCIIUTAHMS:

e HHTEpPEC K Pa3au4HbIM cdepam mpodeccCHOHaTBHON JesSTEIHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHE COBEPIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaTn30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

e TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPA30BAHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH AKOJIOTMYECKOM KYJIBTYPBbI, OCO3HaHUE
TJI00QBPHOTO XapaKTepa KOJOTUUECKHUX MPOOIeMm;

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



PaCcInpPCHUC OIIbITA ACATCIIbHOCTHU AKOJIOTHYECKOU HaIIpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS] (U3MKU OCYIIECTBIISITH MPOEKTHYIO W HCCIIEI0BATEIBCKYIO
NeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBHA:

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

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

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(U3NIECKUX SBIICHUSX;

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

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH ITOCJICJICTBUH NEATeILHOCTH;
KOOPAWHHUPOBATh W BBIMIOJHATE pabdOTy B YCIOBHSX pPEaTbHOTO,
BUPTYAJIBHOTO U KOMOWHUPOBAHHOTO B3aWMOICHCTBHS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHEC TIPH PEIICHUW  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciiegoBareLCKue 1eMCTBUSA:

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

BJIQJIETh HABBIKAMH  Y4EOHO-UCCICAOBATEILCKOM W MPOEKTHOM
NEATEIbHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHHs] 3aaad (pHU3UIECKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHBIX METOJIOB IMMO3HAHUS,

BIIAJICTh BUJAMU JESITEIBHOCTH TIO TOJYYSHUIO HOBOTO 3HAHUS, €T0
MHTEpIIpETalliK, IPEOOpa30BaHUI0 M MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YUCJE MIPU CO3JaHUU YICOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIIATh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATH 3a/1a4y,
BBIJIBUTaTh THUMNOTE3y €€ peIIeHHus, HaXOAUTh apTyMEHTHI IS
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHWH, 3alaBaTh MapamMeTpbl U
KPUTEPHH PCIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pPe3yiIbTaThl,
KPUTHYECKA  OIIEHHBAaTh HMX  JIOCTOBEPHOCTb, IIPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIEC 33aJayll B 00pa30BaTeIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

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

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;



BBIABUI'daTb HOBBIC HACHU, IIpCyiaraTb OPHUTHUHAJIBHBIC IIOAXOIAblI H
PCUICHUA,
CTaBHUTDb HpO6HCMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

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

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

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

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B Pa3IUYHbIX opMaTax ¢
y4€TOM Ha3HAYeHUs MHPOpPMALMU M I1EJICBOM ayJAUTOPUH, BHIOHpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTIU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKKM U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(JIMKTHBIX CUTyallMiii M CMATr4aTh
KOH(DIIUKTHI;

pa3BEPHYTO M  JIOTUYHO HW3Jaratb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB;

NOHUMAaTh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JCUCTBUH C Y4ETOM
00IIIMX MHTEPECOB U BO3MOKHOCTEH KaXI0T0 WieHa KOJIJICKTUBA,
NPUHUMATh LEJIW COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh H
KOOPAWUHUPOBATh JACUCTBHUS MO €€ JOCTHKEHHUIO: COCTaBIISITH IUIAH
JNEUCTBUM, paCIpelesaTh POJAM € Y4YETOM MHEHHUM YYACTHHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJA U KaXKJOr0 yYaCTHUKA KOMaH/bI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKTHI, OIIEHUBATh HAEU C MO3UIMUU HOBHU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETUUYECKOE MOBEIACHUE B Pa3IUUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOOOpakeHHE, OBIThH
MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBIABISITH IPOOJIEMBI, CTaBUTH H
dbopMynrpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSATENIbHO  COCTaBISATh  IUTAH  PEIICHHUS  PacuY€THBIX U
KaueCTBCHHBIX 3a/1ay, IUJIaH BBITIOJHEHHS TPAKTUYECKONW padoOTHI ¢
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacldpsATh paMKU y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocOOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

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

BJIQJIETh HaBbIKAMH IIO3HABaTEIbHOM pe(dIIeKCHH KakK OCO3HaHUS
COBEPIIAEMBIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, NX PE3YJIHTATOB
1 OCHOBAHUI;

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

YMETh OLIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

MIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTMX MPU aHAJIW3€ PE3YJIbTATOB
JIEATEIILHOCTH;

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

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mporiecce nocTikeHUs] TMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MPOTPAMMBI 110
bu3uKe 1T YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroIIuXcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA  HMHTEIUICKT,  IPEATOJIararoIiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSTHUE, BHJIETh  HANpPABJICHUS  Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aanTUPOBATHCS K OMOITMOHAIIBHBIM HW3MEHEHUSM U TPOSBISATH
TUOKOCTh, OBITh OTKPHITHIM HOBOMY;

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

OMIIATUH, BKJIIOYAIOMICH CHOCOOHOCTh TOHHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €r0 TMPHU OCYIIECTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIOYAIONIUX CIIOCOOHOCTh BBICTpaMBaTh
OTHOIIEHUSI C IPYTUMU JIIOJAbMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.

IMTPEJIMETHBLIE PE3YJIBTATDBI

K koniy oOyuenust B 10 knacce npeiMeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



NOHUMATh pPOJIb (UMK B HIKOHOMHUYECKOM, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OSTHUYECKOM cdepax HAesiTeNbHOCTU
YeJIoBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
O0OBSICHUTEILHON M MPOTHOCTUYECKONU (DYHKIIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM W  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (puzmyeckoi
KapTUHE MUDA;

paznuyaTh YCJIOBHS TNPUMEHMMOCTH MoJeNel (QU3NYECKUX Tel W
IPOLIECCOB (SIBJICHMI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHas TOYKA, PAaBHOYCKOPEHHOE JBH)KCHUE,
CBOOOJHOE TajfeHue, aOCONMIOTHO ympyras nedopmariusi, adCOIIOTHO
ynpyroe u aOCONIOTHO HEYNPYyroe CTOJKHOBEHHUS, MOJEIM Trasa,
KUAKOCTH U TBEPAOTO (KPUCTALIMYECKOTO) Teja, WACAIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE T0JIE;

pasznuyaTh YCJIOBHS (TpaHUIbl, 00JACTH) MPUMEHUMOCTU (PU3UYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTD UCIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE IMPOIECChl U SIBICHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUSI, (DOPMYJIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JIBIKEHMsI, TMpeoOpasoBanusi [amumes  juis
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMI
OTHOCHUTEJIBHOCTU [ 'anniiesi, 3aKOH BCEMHUPHOIO TSTOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBS3h PaOOTHI CHUIIBI
C U3MEHECHHEM MEXaHMYECKOW DHEPIUH, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HCIOJIb30BaTh MATEMAaTHUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['anmmiesi, BTOPOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHUS HMITyJIbCAa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAJIM3UPOBaTh U OOBACHITH TEIUIOBBIE TMIPOIIECCHl U SBJICHMS,
UCIOJIb3ysl OCHOBHbIE mnoyiokeHUsT MKT u 3akOoHBI MOJIEKYJISIpHOU
GU3NKKM W TEePMOJWHAMUKH (CBSI3b NIaBIICHUS WACAIHHOTO Ta3a Co
CpEeOHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOrO0  JIBMKEHUS U
KOHLEHTPAIMEH €r0 MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO
CpEIHEW KMHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS WICAJBHOIO Ta3a ¢ KOHUEHTPALMEHW MOJIEKYJI U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJANHAMHUKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
IIPA 3TOM MCIIOJb30BaTh MAaTEMAaTHUUYECKOE BBIPAXKECHUE 3aKOHOB,
yKa3bIBaTh YCJIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHzaeneeBa—
Knaneripona;

aHAM3UPOBATh W OOBSICHATH DICKTPUUYECKHUE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  TMOJIOKEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHS BJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, MOTEHIUATIBHOCTh
3JIEKTPOCTATUYECKOIO TOJIsI, TPUHLMI CYIEPHO3ULINU SIICKTPUUECKUAX
MOJIEH, TTPU 3TOM YKa3bIBas yCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOILIECHUS: 3aKOHBI OMa JJisl ydacTka
LeNu U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH [[xoyns—Jlenua,
npasuiia Kupxroda, 3akonsr @apajaes 1uist 31€KTpOIn3a);



ONMHCHIBaTh (pU3MUYECKHE MPOLIECCHl U SBJICHUS, UCIIOIb3Ysl BEJIMYUHBIL:
nepeMelIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI Tell,
CUla, MOMEHT CWJIbl, JaBJICHHE, [OTEHIMalIbHAs  DHEPrus,
KUHETHYECKasi »JHEprus, MeXaHWyeckas »dHeprusi, padboTa CHUJIbIL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTOCTH,
Cuja TPEHHsI, MOIIHOCTh, PHEPrys B3aUMOJCHCTBUS Tesa C 3eMIIEN
BOM3M €€ MOBEPXHOCTH, PHEPrusi ynpyrou aedopmanuul MpyKUHbI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TeMIleparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACATbHOTO OJHOATOMHOIO
ra3za, paboTa HAEaTbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KIIJl wnpeansHOTO TEIUIOBOTO —JBHraTells; 3JICKTPUYECKOE IIOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  TMOJS,  HAMPSKEHHOCTh  TOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
JUDJIEKTPUKE, TMOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJsl, Pa3HOCTh
MOTEHIINAJIOB, AJICKTPOJBIKYINAs CHJIa, CUJa TOKa, HaNpsKeHUeE,
MOIIIHOCTh TOKa, JJIEKTpUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa,
COMPOTHUBJICHUE YYACTKa IIETH C MOCJIEA0BATEIbHBIM U MapaljIeIbHBIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPTUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PUBUYECKUX  SBICHUM:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JIBIJKCHHME 4YacCTHUI[ BEIECTBa,
TEMJIOBOE€  paBHOBecHE, OpOYHOBCKoe  JBIXeHHe, auddysus,
UCTapeHne, KUMeHWEe U KOHJCHCAIUs, TUIABJICHHE U KPUCTAJIN3aIINs,
HaIPaBJICHHOCTD TEeTIonepeaun, AIIEKTPU3AIUS TeN,
AKBUMIOTEHIIMAIbHOCTH TTOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IIPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTH OAHOM (PM3HUYECKON BETUYHHBI
OT JAPYroM C WCIOJB30BAHUEM IMPSAMBIX HW3MEPEHHUM, NPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3ybTaThl MOJYYCHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJAEC TpaduUKoB C Yy4ETOM
aOCONIOTHBIX ~ TMOTPEUTHOCTEW HM3MEpPEeHW#, JeJaTh BBIBOJBI IO
pe3yibTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYHH, MPU ITOM
BBIOMpPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJILHBIC TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH  OMBITHl O TMPOBEPKE  MPEUIOKEHHOW  THUITOTE3bI:
MJIAaHUPOBATH HKCIIEPUMEHT, cobupathb AKCTIEPUMEHTAILHYIO
YCTaHOBKY, AaHAJIM3UPOBATH IMOJTYyUYEHHBIE PE3YIbTAThI U JIeJaTh BBIBOJI O
cTaTyce MpeJIOKEHHOM THTIOTE3HI;

coOmoaTh  mpaBwia  O€30MAacHOTO  Tpyda TNpH  TPOBEICHUU
MCCIICIOBAHNI B paMKaX y4eOHOro OSKCNEPHMCHTA, MPAaKTHKyma H
Y4eOHO-HCCIICJOBATEIBCKON M IPOCKTHOM  NESATENBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U  JIADOPATOPHOTO
000pyI0BaHUS;

pelmaTrh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHSI 000CHOBBIBAThH
BBIOOp (m3mUecKoil Mojaenu, OTBeYaromeil TpeOoBaHUSAM 3a7aduw,
MpUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(Gu3HUEeCKNX TEOpHUl MPU HMCIOJIB30BAHUM MATEMAaTHYECKUX METOJI0B
pereHus 3ajad, MPOBOAUTH PACUEThl HA OCHOBAHMHM WMMEIOITHXCS
JAHHBIX, AHAJU3UPOBATH PE3YNbTAThl M KOPPEKTHPOBATH METOBI
perieHus ¢ y4ETOM MOJTyUYEHHBIX PE3yIbTaTOB,;



pelaTh Ka4eCTBCHHBIE 3a/1ayd, TpeOyrolne MPUMEHEHHUs 3HaHUH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpalud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBATh
JIOTHYECKYIO ILIETIOYKY PAacCYXICHUN C OMOpO Ha M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIUAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UpOBaTh M OIIGHMBATh  TIOCIEJACTBUA  OBITOBOM U
IPOU3BOJCTBEHHOM  JICATEIBHOCTH  4YEJIOBEKAa,  CBSI3aHHOM ¢
(bu3HMUEeCKUMU TIPOLIeCCaMU, ¢ TO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTABICHUH O PaIMOHAIBHOM NPUPOIOIOIB30BAHNN, a TaKKe
Pa3yMHOM HCIIOJIb30BAaHUU JIOCTMOKCHUM HAyKH W TEXHOJIOTHH JJis
JabHEHIIET0 pa3BUTHS YEJIOBEYECKOTO 00IECTBA;

NPUMEHSTH Pa3IMUHbIE CIIOCOOBI pabOThHI ¢ HHGOpMaLUEH PU3NIECKOTO
CoJiepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU M TMPEIbSABICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHON uHdopmaIu, CTPYKTYPUPOBAHUS u
UHTEpHpeTanud  uHGOpPMAIMK,  TMOJIYYEHHOM U3  Pas3IMYHBIX
MCTOYHUKOB, KPUTUYECKH AaHAIM3UPOBATH IMOJIy4aeMylo WHOOpMAIUIO
U OILICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MUMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UH(POPMAIINK;

OpOSBJISITH ~ OPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENILHOTO MPUOOpETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHHUS TPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B TpYIIEe ¢ WUCIOJHEHHWEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  PacHpenemsiTh
NeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO U3 YYaCTHUKOB T'PYIIBI B PEIICHUE pACcCMaTPUBAEMON
MpOOJIEMBI,

MIPOSIBJISITH MOTHBAIUIO K Oyayiel mpoecCHOHABHON e TEIbHOCTH
0 CHEIHATBHOCTAM (PHU3UKO-TEXHUIECKOTO TPODUIISL.

K xonmy obOyuenust B 11 knacce mpeaMeTHBIC PE3yJbTaThl Ha YTIIYyOJIEHHOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCSI YMEHHUIA:

MIOHUMATh pPOJb (PHU3UKK B SKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAIBHOW M JTHYECKOW cdepax NeaTeTbHOCTH YeJIOBEKa, POJb U
MecTo (U3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb
ACTPOHOMHU B IMPAKTUYECKOU AECATEIIBHOCTU YEJIOBEKA U JaJIbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHE ONMCATENIbHOM,
CUCTEMATHU3HUPYIOIIEeH, O0OBSICHUTENIHON U MPOTrHOCTUYECKON (HYyHKIIUI
¢uznyecKkol TEOpUM — DBJICKTPOAMHAMHKH, CIHEIHAIbHON TEOopuu

OTHOCUTEILHOCTH, KBAHTOBOW (DU3WKH, POJIb (PU3UUECKOW TEOpHH B
(dbopMHUpOBaHNY TIPEACTABICHUA O (PU3MUECKOW KapTUHE MHpPA, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUIA O IPUPOJIC;



paznuyaTh YCIOBHUS TPUMEHHUMOCTH MoJeiell (u3nyeckux Ten u
IPOLIECCOB (SIBJICHUI): OJHOPOJAHOE DJJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTU4YeCKUi
MasITHUK, WACAIbHBIA NPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI,
UcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO sIJpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIUNA XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTD MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH JIEKTPOMATrHUTHBIE MPOLECCHI U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAUHAMUKUA U
CHEeIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro 3apsija, cuia Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMATrHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHHUS  CHUJIbI  TOKa, IIOCTYJaThl  CHENUaJIbHOM  Teopuu
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSCHATH KBAHTOBBIE TPOIECCHl U  SIBJICHUA,
UCIIOJIb3Ys TIOJIOKEHHSI KBAHTOBOW (M3HMKK (ypaBHEHHE ODWHINTEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHHs HeomnpeneneéHHocTel [ eizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MAaCCOBOTO YHMCEN U SHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOTO pacmaia);

OMHCHIBATh (DU3UYECKUE TPOIECCHl U SBJICHUS, UCTOIb3Ysl BEIUYHUHBIL:
HANPsHKEHHOCTH AIIEKTPUUECKOTO TOJIA, MOTEHITHAI
AIEKTPOCTATUYECKOTO TOJIA, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINNAST CHJIA, WHAYKIMS MAarHUTHOTO TIOJISl, MarHWUTHBIM
MOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DJJIEKTPOABMKYIAS CHIIA
CAaMOMHAYKIIMHM, SHEPTryUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  WMITYJIbC, TIOJIHASE DHEPTUs, DJHEPTUsi MOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3aps apa, SHEPTUSI CBSI3U Jpa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHWsS]  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHIYKITUS, CaMOUMHYKITHS, pE30HaHC,
uHTepdepeHIus BOIH, AU(pakius, AUCTEpCHs, TMOJTHOE BHYTPEHHEE
otpaxenue, (orodnekrpuueckuii d3pdext (porodrddexr), anpda- u
OeTa-pacniajipl siiep, raMma-u3aydeHue sjaep, Gu3nuecKue MPUHITUITHI
CIEKTPaJIHLHOTO aHa/In3a 1 paboTHI J1a3epa;

OTpeeNsaTh HaNpaBiIeHUE WHAYKIIUU MAarHUTHOTO TIOJIS MPOBOJHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHia;

CTPOUTh HU300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JIUH30M, ¥ PaCCUYNTHIBAThH €T0 XapaKTEPUCTUKHY;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TTOHSATHUS, TEOPUH U
3aKOHBI 11 aHajgu3a W OOBACHCHUS (U3UYCCKHX IIPOIIECCOB,
MIPOUCXOISININX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTHUECKON
cpene; IBIKEHUS HeOSCHBIX T, SBOJTIONNHU 3BE3 U BeeleHHOo;
MPOBOJIUTh HCCJICNOBAHUE 3aBUCUMOCTEH (PU3NUECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YJbTAThl MOIYYECHHON 3aBUCUMOCTH
¢u3znyecKkux BEIMYUMH B BHUAE TpapuKOB C Y4YETOM aOCOIIOTHBIX



NOTPENTHOCTe  M3MEpPEHUM, JelaTh BBIBOJABI IO pe3yJibTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTH  ONBITHI IO  MPOBEPKE  MPEUIOKEHHON  THMIIOTE3bI:
IUTAHUPOBATH HKCIIEPUMEHT, coOupath AKCIIEPUMEHTAILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI U JEJIaTh BHIBOJ O
cTaTyce MpeyioKEeHHOM TMIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TpH  IPOBEICHUU
UCCJICIOBAHUM B paMKax y4eOHOro OJKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOPAaTOPHOTO
000py10BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOMN
du3nueckoii MOJENbIO: HAa OCHOBAHMM aHaliM3a YCJIOBHS BBIOUpATh
(du3nyueckrue MoJIeNu, OTBEUAIOIINE TPEOOBAHUSM 3a/laud, MPUMEHSTh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI (PU3UUECKUX TEOPUI
OpU  HCIOJIb30BAHUM MATEMAaTHUYECKHX METOJOB pEIIeHHs 3ajad,
OPOBOJUTH  pacu€Thl HA  OCHOBAHUM  UMEIOIIMXCA  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM TOJIYYEHHBIX PE3yJIbTATOB;

peraTh KayeCTBEHHBIC 3aJlayu, TPEOYIOIIHe MPUMEHEHUs 3HAHWM W3
pPa3HBIX pas3fe’oB Kypca (PU3MKH, a TaKKe HUHTETpald 3HAHUN U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYkKIACHHUIN C OMOpON Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMNCTB U TEXHOJOTUYECKUX TPOIECCOB;

OPUBOJUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUS  OBITOBOW U
MPOM3BOJACTBEHHON  JEATEIIBHOCTH  YEJIIOBEKAa,  CBS3aHHOW  C
(bu3HUeCKUMU TIPOIIecCaMu, ¢ TTO3UIUNA IKOJIOTHIECKON 0€30MacHOCTH,
MPEACTABICHUA O pPAIMOHAIBHOM MPHUPOIOIIOIH30BAHNN, a TaKKe
Pa3yMHOM HCIIOJIB30BAaHUN JIOCTMXKCHUM HAyKW W TEXHOJIOTHH IS
JATBHEHUIIIET0 pa3BUTHUS YEIOBEUECKOTO 00IIECTBa,;

MIPUMEHSTH Pa3TUYHbIC CITOCOOBI paboThI ¢ MH(MOPMAITHEH PU3TIECKOTO
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOIB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEPepadOTKU M TMPEAbSABICHUS yuyeOHOU W
HAyYHO-TIOMYJISPHOM uHbopMaIuy, CTPYKTYPUPOBAHUS u
WHTEpOpeTanuu  WHQOpMAIMK,  TMOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHMKOB, KPUTHYECKH aHAIM3UPOBATH MOJTYYaeMyI0 MH(OPMALHIO
M OIICHWBATh €€ JTOCTOBEPHOCTHh KaK HAa OCHOBE MMEIOIIMXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAITUH;



NpOSIBIISITh ~ OpTraHWU3allMOHHBIE W TO3HAaBaTEIbHBICE  YMCHUS
CaMOCTOSITENILHOTO MPUOOPETeHHST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHCHHSI IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  palMOHATBHO  PACIPEIeNiTh
JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallUsAX, aJIeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBAEMOK
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIhbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIe (HH(POBHIE)
KoHnTpoJubHbie IIpakTHYeckue
n/m | MmMporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pasznen 1. HAYUYHBIM METO/ ITO3HAHUSI TPUPO/IbI
11 Hayunblii MeTO1 MO3HAHUS 6
' HPUPOIBI
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tena 5 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Wroro no pazgeny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
TEOpUHr
Tepmonunamuka. TeroBeie
3.2 bAoA 20 1
MAaIITHHbI
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 14 1




®a30BbIe IEPEXOIBI

Uroro no pazgeny 49
Paznen 4. IJIEKTPOJAMHAMUKA
4.1 DIEKTpUUECKOE T10JIe 24
4.2 ITOCTOSIHHBIN 2IEKTPUUECKUNA TOK 24
4.3 ToKM B pa3nu4HbIX cpetax 6
Wroro no pasaeny 54
Paznen 5. PU3HUYECKHAN MPAKTUKYM
51 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10
170 16

I[TPOTPAMME




11 KITACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOANHAMUKA
11 MarnutHoe nosne 14
DJIeKTpOMarHuTHas
1.2 P 13 1
WHIYKIUS
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 Mexanuueckue 10
KoseOaHus
59 DNIEKTpOMarHUTHBIE 15
KoseOaHus
Mexanuveckue u
2.3 AIEKTPOMArHUTHEIC 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ocnossl CTO 5 1
Wroro no pazueny 5




Pa3znen 4. KBAHTOBAS ®U3UKA

41 KOpl‘IyCKE/J'IHpHO- 15
BOJIHOBOM JTyaJiu3M

4.2 dusuka atoma 5

dusznka aTOMHOTO sapa

4.3 1 DJIEMEHTAPHBIX 5
YaCTHII
Uroro no pazueny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

OJeMeHThl aCTPOHOMUHU
5.1 12
U acTpopU3UKU

Uroro no pazgeny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

duznueckuit
6.1 16 16
MPaKTUKYM
Uroro no pazgeny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

CucreMaruzanus u
00001IEeHne
OpPEeAMETHOIO

71 P 15
CO}Iep)KaHI/ISI H OIIbITAa
NEATENBLHOCTH,

puoOpEeTEHHOTO TIPH




U3yYCHHUHU Kypca
¢uzukm 10 — 11
KJIacCOB

Wroro no pazneny 15
Pe3epBHOE BpeMst 10
OBUIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oduszuka — pyHIaMeHTaIbHas
HayKa O MPUPOJIe

HayuHb1ii MeTOZ 1TO3HAHUSA U
METOJILI UCCIIEI0BAHUS
bu3nYECKUX SIBICHUN

OKCIIEpUMEHT U TEOpUs B
IIPOLIECCE NTO3HAHUS
npupozsl. Habmonenue u
HKCIEPUMEHT B (PU3UKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

AOcomroTHas u
OTHOCHUTEJIbHAS
MOTPEIIHOCTH U3MEpPEHUI
(bU3HYECKUX BETUYHH

MonenupoBanue B pU3UKe.
Posb 1 MecTo uznku B
dbopmupoBaHUN
COBPEMEHHON HAyYHOUI




KapTHUHBI MUDa, B
IIPAaKTUYECKOU NEeATEIbHOCTH
Jonen

MexaHudeckoe JBMKSHIE.
CucreMa orcuerTa.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO JIBH)KCHHS.
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKH

Pannyc-Bexkrop
MaTepUaIbHON TOUKH, ET0
IIPOEKIIMU Ha OCU
KoopauHar. Tpaekropus.
[Tepememenue. CKOpoCTb.
Wx npoekuuu Ha ocu
KOOpJUHAT

PaBHOMepHOE
MPSIMOJIMHEMHOE JBUKEHUE.
['padpuaeckoe onmcanue
PaBHOMEPHOTO
HpS[MOJ'II/IHeI\/'IHOFO IBHUXKCHUS

10

CrnoxeHue nepeMelieHni u
ckopocrtei. Pemenue 3agau

11

HepaBHoMepHOe IBHXKEHHE.
MrHoBEHHas CKOPOCTb.
Yckopenue.
[IpsamosnuHeitHOe ABUKEHHE




C IIOCTOSIHHBIM YCKOPEHHEM

12

['padmyeckoe onucanue
IPSIMOJIMHENHOTO JBUKEHHUS
C IIOCTOSIHHBIM YCKOPEHHEM

13

CB00OOHOE ITaZICHUE.
YckopeHne cBOOOIHOTO
majgeHus. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH H UX
rpaduku

14

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

15

KpuBonmHeliHOE nBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v IMHEWHAs
ckopocts. [lepron u
4acToTa.
IleHTpOCTpEMHUTENIBHOE U
IIOJIHOE YCKOPEHUE

16

KonTponbhas pabota no
teme "Kunemaruka"

17

ITepBbr1if 3akoH HproTOHA.
NHepumanbHble CUCTEMBI
otcuéra. [TpuHuun
OTHOCUTEIBbHOCTHU [ ammtes.




HCI/IHepL[I/IaJILHLIC CHUCTCMBI
oTcuéTa

18

Cuna. PaBHoeicTBYIOIIAS
cuia. Bropoii 3akoH
Herorona. Macca

19

B3aumopeiicTBue Ten.
Tpernii 3akoH HproToHa

20

[IpuHuun cyneprno3uun
cui. Pemrenue 3aga4y Ha
MIPUMEHEHNE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOTO
TATOTEHUSI.
DKBUBAJIEHTHOCTh
TPaBUTAIMOHHOMW U
WHEPTHOU MaccChl

22

Cuna TsKeCTH U YCKOpeHHe
¢BOOOIHOTO MAEHNUSA

23

JIBr>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHYECKasl CKOPOCTb.
3akonsl Kemnepa

24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

25

Cuna tpenus. Ilpupona u




BHJIbI CUJI TPEHUS.
JIBU>KEHUE B KUJIKOCTH U
rasze ¢ yuéToM CHJIbI
COINPOTHUBJICHUS CPEIbI

26

[aBienue.
I'mppocratndeckoe
napienue. Cwia Apxumena

27

AOCOJIIOTHO TBEPJIOE TEJIO.
IToctynarensHoOE U
BpalllaTeIbHOE JIBIKCHUC
TBEPJOro Telna

28

MOMEHT CuJIbI
OTHOCHUTEIIBHO OCH
BpaieHus. [1nedo cuibl

29

CrnoskeHHe Cull,
NPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.
VYcioBust paBHOBECUS
TBeporo Tena. Buas
paBHOBECHS

30

Pemenue 3amau

31

KonTponbhas pabota no
teme "JIluHamuka. CtaTuka
TBepaoro tena'

32

Nmnynbe maTepuanbHOM
TOUYKH, CUCTEMBI




MaTepUalIbHBIX TOUEK.
[lenTp Macc cuctemsl
MaTepuaibHBIX TOYECK.
Teopema o ABHKEHUU
LEHTpa Macc

33

I/IMHy.HBC CHUJIBI U U3BMCHCHUC
HUMITYJIbCA TCJIA. 3akoH
COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE JBHXCHUC

34

MomMeHT uMItysbca
MaTepUaIbHOMN TOUKH.
IIpencrasienue o
COXPaHEHUHU MOMEHTA
MMITYJIbCA B EHTPAJIbHbBIX
ITOJISIX

35

Pemenne 3agau

36

PaboTa criibl Ha MajIoM M Ha
KOHEYHOM MEPEMEIIEHUH.
['paduueckoe
npecTaBiIeHne paboThI
CHJIBI. MOIITHOCTE CHIIBI

37

Kunerndeckas sHeprusi.
Teopema 006 U3MEHEHHUH
KMHETUYECKOU SHEPTUHU
MaTepUAIbHON TOUYKHU

38

IloTeHuuannHbIE U




HEMOTEHIMAJIbHBIC CHUJIBI.
[ToreHmanpHas 3HEPrUsl.
Bropas kocMuueckas
CKOpOCTb

39

Tperbs kocMuyecKas
cKopocTh. CBsA3b pabOTHI
HENOTEHLMAJIbHBIX CUJI C
M3MEHEHUEM MEXaHNYECKOU
SHEPrUuu CUCTEMBI TEIl.
3aKOH COXpaHECHHUS
MEXaHUYECKON IHEPIUn

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE

bepnynnu 11 uaeansHOU
JKAIKOCTH

41

KonrtponbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS B
MeXaHHUKe"

42

Pa3Butue npencrasnenuii o
MPUPOAE TENIOTHI.
OCHOBHBIC TTOJI0KEHHS
MKT. duddyzus.
bpoyHOBCKOE IBH>XKEHHE

43

Crpoenue ra3oo0pa3HbIX,
KUAKUX U TBEPJBIX TEIL.
Xapakrep JBUKEHUS U
B3aUMOJICHUCTBUS YaCTHUIL




BCIICCTBA

Macca u pazmepbl MOJICKYJT
(atomoB). KonuuecTBo

44
BeulectBa. [locrosHHas
ABoraapo
Temneparypa. Temiosoe

45 paBHoBecue. [1Ikana
Ienascus

46 Pewmenue 3amau

47 Uneansuerii ras. ['azoBsie
3aKOHBI
YpaBHeHue Menzeneena-

48 Knaneiipona. Pemenue
3a/1a4

49 AOGcomoTHas Temneparypa.
3akoH JlanbToHA
H3omponecchl B nieaibHOM

50 rase C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA
['paduueckoe

51 MIPE/ICTaBJICHHE
M30IPOIIECCOB: U30TEPMA,
u30xopa, nzobapa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau




54

CBs13b a0COMIOTHON
TEeMITepaTyphl
TEPMOJMHAMHYECKOMN
CUCTEMBI CO CpeHel
KMHETUYECKOUN YHEepTrue
MOCTYNAaTEeNbHOTO TEIJIOBOTO
JIBYOKCHUS €€ 4aCTHIL

55

O06o0061IEHNE U
cucTeMaru3anus 3HaHui 110
teme "OcHoBel MKT"

56

KonTponbhas padoTa 1mo
teme "OcHoBel MKT"

57

TepMoguHamuueckast
cucTema. 3aJlaHue BHEIIHUX
ycnosui s T/I cucremsl.
Bneninue u BHyTpeHHUE
napamertpsl. [lapamerpsr T /1
CHCTEMBI KaK CpeIHUE
3HAYEHUS BEIUYUH,
OIKCHIBAKOIINX €€ Ha
MHUKPOCKOIMMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOJIMHAMUKH.
CamMonpou3BoJibHas
penakcanusa T/l cuctemsl K
TEIJIOBOMY PaBHOBECHIO

59

Mopens uneainbHOTo raza B




TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOM MOJEIIN

60

YpaBHenue Menzeneena-
Kitanelipona u BelpakeHue
JUUIsl BHYTPEHHEN SHEPrUU

61

BolpaxxeHue 111 BHyTpeHHEN
SHEPruu OAHOATOMHOTO
HICaJIbHOIO rasa.
KBasucratmueckue u
HECTATUYECKHUE TTPOLIECCHI

62

DnemeHTapHas pabora B
TEPMOJIMHAMHUKE.
Brruucnenue paboTs 1o
rpaduky nmporuecca Ha pV-
arpaMme

63

Temonepenaya kak crnoco0
WU3MEHEHUS] BHYTPEHHEHN
sHeprun T]] cucremsl 6e3
coBepILeHHs paboThI

64

Konpexkius,
TETUIONPOBOJHOCTb,
U3JIyYEHHE

65

KommuecTBO TENIOTHI.
TenmoéMKOCTh Tela.
VnenbHas 1 MOJISIpHAS
TEIIOEMKOCTH BEIICCTRA.




yl[eJIBHaSI TCIJIOTA CTOpaHuA
TOIIJIMBa

66

Pacuét xosmmyecTBa TEILI0OThI
[IpH Teruionepeaayue

67

[NousTie 006 aguabaTHOM
nporuecce. [IepBbiid 3aK0H
TEPMOJAMHAMUKH

68

KonuyecTBo TemioTs! u
paboTa KaKk Mepbl U3MEHEHUS
BHyTpeHHel 3Heprun T/
CHCTEMBI

69

Bropoii 3akoH
TEPMOJIMHAMMKH IS
PaBHOBECHBIX U
HEPaBHOBECHBIX MTPOIIECCOB.
HeoOpaTtumocTs mpupoIHBIX
IPOLIECCOB

70

[TpuHIIMIIBI AEACTBUS
TermioBbiX MamuH. KIT/]

71

MakcumanbHOE 3HaUeHUE
KITA. Hukn Kapno

72

Pemenue 3amau

73

IKOJIOTHYECKHE aCIIEKTHI
HCITOJIb30BaHUS TEIIOBBIX
nsurareieii. TermnoBoe
3arpsi3HEHUE OKpYXKarolen




cpebl

74

Pemenue 3amau

75

0O00011eHuEe 1
CHCTEMAaTH3alMs 3HaHUH I10
teMme "TepMoauHamMuKa.
TenmoBrie MalInHb"

76

KoHTtposbHas padoTa mo
teme "TepMmoarHamuka.
Teriosrie Mamneb"

77

[TapooGpa3oBanue u
KoHieHcanusl. Micnapenue u
KUTICHHUE. Y AelIbHAs TEII0Ta
napooOpa3zoBaHus

78

Hacrimennsie u
HEHACBILICHHBIE Tapbl.
KauecTBenHas 3aBUCUMOCTD
IJIOTHOCTH W JIaBJICHUS
HACBHILEHHOTO TIapa OT
TeMIepaTyphl, UX
HE3aBUCUMOCTE OT 00BbEMa
HACBILEHHOT0 T1apa.
3aBUCHUMOCTh TEMIIEPATyPhI
KHUIICHUS OT JIaBJICHUS B
JKUJIKOCTH

79

BnaxnocTs Bo3ayXa.
AGcomtoTHas 1




OTHOCHUTCIIbHAsA BIIa>)KHOCTb

80

Pemenue 3amau

81

Tépnoe Teno.
Kpucrannuueckue u
amopQHbIe Tena.
AHU30TpONUs CBOMCTB
KpHUCTAJIJIOB

82

IInaBnenue u
KpHUCTaJUIM3alus. Y aeinbHas
TEIIOTA IIABIICHHUS.
CyO6numarus

83

Jedpopmaruu TBEpIOTO TENA.
Pactsokenue u cxarne.
Cnur. Moayns FOnra.
IIpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpenue
JKAJIKOCTEN U TBEPJIBIX TEI.
AHFapMOHI/ISM TECITJIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

85

[IpeoOpa3zoBanue YHEPTUH B
(ha3oBBIX TIEpEx0aax

86

YpaBHEHHE TEIIOBOTO
OastaHca

87

Pemenue 3amau

88

IToBEpXHOCTHOE HATSKEHUE.




Kanwmsipasie siBieHus.
JlaBneHnue noj
HMCKPUBJIICHHOM
MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamaca

89

O0o061IeHNE U
CHCTEMAaTH3alMs 3HaHUH I10
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

90

KoHTtposbHas padoTa mo
TeMe "ArperaTHble
COCTOSIHHS BEIIICCTBA.
®dazoBble Iepexoas”

91

OnexTpusanus Tea U e€
IIPOSIBIICHUS.
Onexrpudeckui 3apsan. [Isa
BHJ1A DJIIEKTPUYECKUX
3apsiaoB. [IpoBogHMKH,
JIUIEKTPUKH U
MTOJIyIIPOBOJTHUKH

92

OneMeHTapHbIN
3JIEKTPUYECKUHN 3aps. 3aKOH
COXPaHEHMsI AEKTPUUECKOTO
3apsiza

93

BzaumopeicTeue 3aps10B.
Todeunsie 3apsaabl. 3aKOH




Kynona

94

Pemenue 3amau

95

OnekTpuueckoe nose. Ero
NeiCTBHE Ha AJIEKTPUYECKUE
3apsiibl

96

Hanpsox€nnocts
3JIEKTPUYECKOTO TOJIA.
[TpoOHeIii 3apsia. JIuaum
HaIPsHKEHHOCTU
ANEKTPUYECKOTO TOJIA.
OaHOPOHOE NEKTPUUECKOE
oJie

97

IToTeHnmaabHOCTH
ANEKTPOCTATHYECKOTO TMOJIS.
Pa3nocTh moTeHIINAIOB B
HaIpsHKeHUE

98

[ToreHunaneHas sHEprus
3apsa B
3JIEKTPOCTATHYECKOM II0JIE.
ITorenunan
AJIEKTPOCTATUYECKOIO OIS

99

CBs13b HANPSHKEHHOCTH TTOJISI
Y Pa3HOCTH MOTEHIINAJIOB
JUIS DJIEKTPOCTATUYECKOT O
10JIS

100

[IpuHIMO Cynepno3uiu




ANEKTPUYECKHUX TOJIEN

101

Pemenue 3amau

102

[Tone ToueuHoro 3apsiaa.
ITone paBHOMEpPHO
3apsHKEHHOMN Cephl

103

[Tone paBHOMEPHO
3apsKEHHOTO TI0 00BEMY
nrapa. [lone paBHOMepHO
3apsKEHHON OECKOHEUHOM
IJIOCKOCTH

104

[IpoBogHuKY B
AIEKTPOCTATHYECKOM IOJIE.
VYcioBue paBHOBECHS
3apsaa0B

105

JvsnexTpuky u
IIOJIYIIPOBOJJHUKH B
JIIEKTPOCTATUYECKOM I10JIE

106

Konnencarop.
OneKTpOEMKOCTh
KOHJIEHCATOpA.
DJIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTopa

107

[MapannensHoe coeMHEHNE
KOHJICHCATOPOB

108

ITocnenoBarennHOE
COEIMHEHUE KOHAEHCATOPOB




109

OHeprus 3apsyKEHHOTO
KOHJIEHCAaTopa

110

Pemenue 3amau

111

JBro>keHue 3apsSKEeHHON
YaCTHUIIbI B OJJHOPOTHOM
AIIEKTPUYECKOM I10JI€

112

Pemenne 3agau

113

O06o061IEHNE U
cUCTEMaTH3aIlMs 3HAHUH 110
TeMe "DnekTpuyeckoe nose"

114

KonTponsHas padota o
TeMe "DnekTpudeckoe nosue"

115

Cwuina Toka. ITocTostHHBIH
TOK. Y CIIOBUS
CYIIIECTBOBaHUS
MMOCTOSIHHOTO
AIIEKTPUYECKOTO TOKA

116

HcTtouHnku ToKa.
Hampsoxkenne u 51C

117

3akoH OMa 11 yyacTka
Eenu. DIEKTPHUIECKOE
COINPOTHUBIIEHUE

118

3aBUCHUMOCTH
COHpOTI/IBJ'IeHI/ISI
OJIHOPOJIHOT'O MTPOBOJIHUKA
OT €0 JIMHBI U 1101 aan




MOICPCUYHOTO CCUCHUA

YIIGJ'IBHOC COIIPOTUBJICHHUE

119
BellecTBa. Pemenue 3agau
ITocnenoBarenpHOE,
120 napajuieIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX
121 AJICKTPUUYCCKUX TIETICH.
[IpaBuna Kupxrodga
122 Pewmenue 3amau
Pabora anexrpuyeckoro
123 TOKa. 3aKoH J[oyns —
Jlenna
124 Pemenue 3amau
MOIIHOCTD 3JIEKTPUUYECKOTO
125 ToKa. TemnnoBass MOIITHOCTb,
BBIJICTIsIEMasi Ha PE3UCTOpe
126 Pemenue 3amag
OJ1C u BHyTpeHHEe
127 CONPOTUBIIEHHE HCTOYHUKA
TOKa
3akoH OMa aJi OTHOM
128 (3aMKHYTOM) 3JI€KTPUUECKOMN
enu
129 Pemienue 3anau




130

MoimHocTh HCTOUYHHUKA TOKA

131

Kopotkoe 3ambikaHue

132

KonneHcarop B enu
IIOCTOSIHHOT'O TOKa

133

Pemenne 3agau

134

Pewmenue 3amay 1o teme
"TTocTOSIHHBIH
ANEKTPUIECKUH TOK"

135

Pemmenue 3anay no teme
"[TocTossHHBIM
SJIEKTPUYECKUM TOK"

136

Pemenue 3amau no teme
"IlocTostHHBII
ANEKTPUUECKUI TOK"

137

0O00011eHne U
CUCTEMAaTH3alMsl 3HAaHUI 110
teme "[locTosHHBIM
AIIEKTPUYECKUI TOK"

138

KonTponbhas pabota no
teMe "llocTossHHBIN
ANEKTPUUECKUI TOK"

139

DJIeKTpUYecKas
IIPOBOAMMOCTD Pa3INYHbIX
BELIECTB. DJIEKTPUUECKHUN
TOK B MeTaJljax.
CBepxnpoBOAUMOCTh




140

DNEeKTPUYECKUN TOK B
pacTBOpax U pacIulaBax
JJIEKTPOIUTOB. 3aKOHBI
Dapagnes 1715 37IEKTPOIU3A

141

DNEeKTPUYECKHUM TOK B ra3ax.
[Tna3zma

142

DIIEKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
npuOopbI

143

DIIEKTPUUECKUI TOK B
MOJIYITPOBOTHUKAX

144

[TomynpoBOTHUKOBBIE
npudopbI

145

PuU3HUECKUN IPAKTUKYM 10
Tteme "M3mMepenune cuibl ToKa
Y HaNpsDKEHUS B LIETIH
MIOCTOSTHHOT'O TOKa IpU
MOMOIIIH aHAJIOTOBBIX U

U (POBBIX U3MEPUTETHHBIX
npuOopoB" UiIn
"3HaKOMCTBO C IU(PpPOBOIA
nabopatopueit o Gpu3MKe.
[Tpumeps! n3mepenus
(bU3UUECKUX BETUUUH MIPH
MIOMOIIN KOMITBIOTEPHBIX
JaTYNKOB"




146

Pu3NYECKU IPAKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBUKEHUS
C LEJbIO ONpPEIEICHUs
MTHOBEHHOU CKOopocTH"

147

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS U
NPSIMOJIMHENHOM
PaBHOYCKOPEHHOM
JIBI>KEHUH 110 HAKJIOHHOM
IJIOCKOCTH" WK
"Uccnenoanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MIPU
PaBHOYCKOPEHHOM
IBHKeHUH"

148

Pu3NYeCcKUi IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "M3zydenue
JBUKEHUS TENa,
OpOIIEHHOTO
TOPU30HTAIBHO"

149

Pu3NYECKU IPAKTUKYM I10
teMe "M3ydyeHue ABMKEHUS
TeNa MO0 OKPYKHOCTH €




MTOCTOSIHHOM MO MOJTYJIFO
CKOPOCTBHIO" WJIH
"UccnenoBanue
3aBHCHMOCTH IEpHOJIa
oOpailieHus: KOHUYECKOTO
MasiTHUKa OT €ro
napameTpoB"”

150

Du3nyecKui MPakKTUKYM 10
teme "M3mepenue
PaBHOACHCTBYIOLIEH CUIIbI
MIpH ABMKEHUH OpycKa 1o
HAKJIOHHOM TIOCKOCTH" WIIN
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHHU
JBUXKEHHS OpycKa 1Mo
HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchl"

151

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
3aBUCUMOCTH CHUJI
YOPYroCTH, BO3HUKAIOIINX B
MIPY>KWHE U PE3UHOBOM
obpasiie, OT ux
nedhopmaruu' uin
"U3ydyeHue nBH>KEHUS
CHUCTEMBI Tell, CBA3aHHBIX




HUTBIO, IEPEKUHYTOMN Uepe3
nErkuit 6;10K"

152

Pu3NYECKU IPAKTUKYM 110
teme "M3mepenue

K03 uLreHTa TpeHus 1Mo
BEJIMYMHE YTJIOBOTO

K03 uImenTa 3aBUCUMOCTH
Frp(N)" niu "UccnenoBanue
JBUXKEHHS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH C
NIEpEMEHHBIM

K03 unreHToM TpeHus"
wiu "M3yuenue nBuxeHus
rpy3a Ha Bally C TpeHHeM"

153

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO Tela, UMEIOIIETO
OCh BpallleHus" nimn
"KoHcTpynpoBaHue
KPOHIITEMHOB U Pacy€T CUII
ynpyroctu" win "M3yuenune
YCTOMYMBOCTH TBEPAOTO
Tesa, UMEIOUIEro oAb
onopsr"

154

Du3NYECKU IPAKTUKYM 110
teme "M3Mepenune uMiysbca




T€Ja 10 TOPMO3HOMY ITyTH"
uin "M3mepeHue Cuiibl TATH,
CKOPOCTH MOJIENN
AIEKTPOMOOUIISI U MOIIIHOCTH
cunbel Tru'" win "CpaBHEHUE
M3MEHEHHUS UMITyJIbCa Tela C
UMIYJIbCOM CUJIBI" WU
"UccnenoBanue coxpaHeHus
UMITYJIbCA IPU YIIPYTOM
B3aUMOICUCTBUN" WK
"N3MepeHne KHHETUYECKON
SHEPruu Tela 1Mo
TOPMO3HOMY IIyTH"

155

Pu3nYeCcKUil IPAKTUKYM 110
teme "U3ydenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMeH0BaHO
UCIOJIb30BaHUE LU(POBOI
naboparopun)" wim
"N3yueHne n30X0pHOro
npouecca” wnn "N3yuenne
n300apHOro mporecca uiu
"IIpoBepka ypaBHEHUS
cocrosiHus"

156

Pu3nYecKuil NPAKTUKYM 110
teme "M3Mepenue ynenbHoi
TEMJIOEMKOCTH" WIIN




"UccnenoBanue mporecca
OCTBIBaHUS BellecTBa' MM
"UccnenoBanue
aauabaTHOro mporecca uiu
"N3y4yeHue B3aUMOCBS3U
SHEPruu
MEXMOJICKYJISIPHOTO
B3aNMOJICUCTBHSA 1
TEeMIIepaTypbl KUTICHHS
Kuakocren"

157

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEMN
WCTIapEHUs KUIKOCTEH" UTn
"N3MepeHue yaeapHOM
TEIJIOTHI MIJIaBJIEHUS Jibaa"
iy "M3yuenune cBONCTB
HACBIILIEHHBIX apOB" WK
"U3mepenue abCoOMOTHON
BJIQXKHOCTH BO3/1yXa U
OIIEHKa MAacChl 1apoB B
nomenienun'". 3mepenue
KoxdpumeHTa
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3nYecKuil NPAKTUKYM 110
teMme "HaOmronenune
IIPEBPALICHNS SHEPTUN




3apsKEHHOT0 KOHJIEHcaTopa
B SHEPTUIO U3TyUCHUS
cBeroaunona” wim "M3yuenue
MIPOTEKAHUsS TOKA B LICTIH,
cojeprkaliei KonaeHcarop"
unu "Pacnpenenenue
Pa3HOCTH MMOTEHIINATIOB
(HampspKEeHUs ) IpU
IIOCJIEIOBATEIIFHOM
COCIMHCHUU
KOHJIEHCAaTOpoB"

159

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHUS
pe3ucTopoB” mim
"N3MepeHue yaeapHOro
CONPOTHUBIICHUSA
MIPOBOJIHUKOB" UITN
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaIPSKEHUS TS JIAMITHI
HakaauBaHus"

160

Pu3nYecKuil NPAKTUKYM 110
teme "HabOmronenune
3NIEKTpOn3a" Win
"U3mepenue 3apsna
OJTHOBAJIEHTHOI'O MOHA" MIIN




"HUccnenoBanue
3aBUCUMOCTH
CONPOTHUBIICHUSA
TEPMOPE3UCTOPA OT
temnepatypbl" win "CHaTtue
BOJIbT-aMIEPHOU
XapaKTepUCTHKHU auoaa”

Pe3epBHBIi ypOK.
O06o061IEHNE U

161 .
CUCTEeMaTH3alusl 3HAaHHUH 110

teme "Kunemaruka"

Pe3epBHBIN ypOK.
O06o001menue u
cucTeMaTH3alys 3HaHUH 1o

162

teme "JIluHamuka"

Pe3epBHBIN YPOK.
O06o06mIeH e U

163 cHCTeMaTu3aIys 3HaHuH 110
teme "CTaThka TBEpI0ro
Teaa"

PesepBHBIi ypOK.
O06o06mIcHuE U

164 CHCTEMAaTU3alMs 3HaHUH I10
TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

165 PesepBHBIi ypOK.

0O000menue n




cucTeMaTu3aIys 3HaHui 1o
Teme "OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

166

PesepBHBIi ypOK.
O0o061IeHNE U
cHcTeMaTu3amuys 3HaHuH 110
teme "TepMmoarHamuka.
TenmoBrle MalTuHEL"

167

PesepBHBII ypOK.
O06o0061IEHNE U
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

168

Pe3epBHBIN ypOK.
O6o61eHne u
CUCTEMAaTH3alMsl 3HAaHUM 110
Teme "DnekTpuueckoe mnosie"

169

PesepBHBIi ypOK.
O06o001menue u
cUCTEeMaTU3alus 3HaHUH 110
teMe "llocTossHHBIN
3JIEKTPUYECKAN TOK"

170

PesepBHBIi ypOK.
O06o0061IEHNE U
CHUCTEMAaTH3alys 3HaHUH 110




teMe "ToKuU B pa3InyHbIX

cpenax”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




11 KITACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
BzaumopeiicTBie MOCTOSHHBIX
1 MarHuTOB U MPOBOIHUKOB C 1
TOKOM. MaraurHoe mouie.
['unoreza Amnepa
Bektop MmarHuTHOI
uHAykuuu. [punoumn
2 CYMEPIIO3UITUH MAarHUTHBIX 1
nosneu. JInHuM MarHuTHOMN
WHIYKIAH
3 MarnuTtHo€ noje IpoBOJHUKA 1
¢ TokoM. OmbIT Dpcrena
4 Cuiia Amniepa, e€ 1
HalpaBJe€HUE U MOJYJIb
5 Pemenue 3amau 1
IIpumeneHne 3akoHa AmIepa.
6 DNEeKTPON3MEPUTENBHbBIE 1
npubopbI
Cuna Jlopenia, eé
7 HaIpaBJIeHUE U MOIYIIb. 1

JIBrKeHUE 3apsyKEHHOU




YaCTHULBI B OJJHOPOJHOM
MariuTHOM II0JIE

Pemenue 3amau

Pabota cunbl Jlopenna

10 Pewmenue 3amau
MarauTHoOE 110JI€ B BEIIECTBE.

11 deppoMarHeTHKH, rapa- u
JMaMarHeTUKHU
OCHOBHBIE CBOMCTBa

12 (beppOMarHeTUKOB.
[Ipumenenue
dbeppoMarHeTuKoB

13 Pemenwne 3agau mo Teme
"MaruaurtHoe moJje"

14 Pemenue 3agad mo reme
"MaruaurtHoe moJje"
SIBneHne ANeKTPOMArHUTHOM

15 nHaykuu. [ToTok BekTopa
MarHUTHON WHTYKITUU

16 OC uHayKIAH

17 3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Gapanes

18 Buxpesoe anekrpuueckoe
nosne. Toku Oyko

19 O/1C unayKkuuu B




ABVKYHIUXCA MMPOBOAHHUKAX

20 Pemenne 3amau

21 [TpaBumno Jlenma
NunyktuBHOCTH. Karymika

22 WHAYKTUBHOCTH B LIETIN
[IOCTOSIHHOT'O TOKAa

93 SIBieHre CaMOMHIYKIUH.
OJ1C camonHyKIIMKU
DHeprus MAarHUTHOTO TIOJIS

24 KaTYIIKH C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

25 Pemenue 3amau
0O00011eHNEe U

26 CHCTEMaTHU3alMs 3HAHUH I10
TeMe "DnekTpoarnHaMuKa"

97 KonTponbHas pabota no teme
"DnekTpoauHaMuKa"
KonebarenpHas cucrema.

28 CBo0OoHBIE KOJIEOaHUA.
[Mapmonnueckne koneOaHus
Kunematuueckoe u

29 JTUHAMHUYECKOE OIMMCAHUE
Kone0aTeIbHbIX IBMKEHHI

30 DHEpPreTUYecKoe OMUCaHUE.

BrIBOa fHAMU4YECKOTO




OoInIrcaHus FapMOHI/I‘IeCKI/IX
KOJIEOAHMI U3 UX
9HEPreTUYECKOTO U
KMHEMATUYECKOTO OITMCAHUS

31

Ammuiutyna u dasza
KoseOaHui

32

[lepuon u yacTora KoJieOaHUH.
[Teproa MambIx CBOOOTHBIX
KoJIe0aHUH MaTeMaTHYeCKOTO
MasTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHUIT
NPY>KUHHOT'O MasiTHUKA

33

3aryxaroiye KojaeoaHusl.
BoinyxneHHble Kose0aHusl.
Pe3onanc

34

ABTOKOJICOaHUA

35

Pemenue 3agau

36

Ypok-koHpepeHus
"MexaHnuyeckue KoyiebaHus B
MY3bIKaJIbHBIX HTHCTPYMEHTaX"

37

O06o06mIcHuE U
cucTeMaTH3aIns 3HaHUH 110
TeMe "MexaHnuecKne
KoyieOanus"

38

ONEeKTpOMarHuTHbIE
kosiebanus. KonedarenpHbIH




KOHTYP

39

®opmyna Tomcona. Cs3b
aAMIUTATY/IBI 3apsiia
KOH/JIEHCATOPa C aMILIUTY 101
CHWJIBI TOKA B KOJIeOaTEIbHOM
KOHTYpE

40

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYpE

41

3aryxarolue
AJIEKTPOMArHUTHBIE
KoJjebanus. BeIHyKIeHHbBIE
AJIEKTPOMArHUTHBIE
KOJICOaHMS

42

IlepemenHsIit TOK. Peznucrop n
KOH/JICHCATOp B LIETIH
MIEPEMEHHOTO TOKA

43

KaTYHIKa HHAYKTHUBHOCTHU B
ey nepeMEeHHOro Toka

44

3akon Oma mis
AIIEKTPUIECKOMN 1IEeMTH
MIEPEeMEHHOTO TOKa

45

MoutHoCTh NEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILEE 3HAYCHHUE CUJIBI
TOKa ¥ HAMPSKEHUS




Pe3oHaHC B 2i1eKTpUYECKOU

46
nenu

47 Pewenne 3anau
NneanpHbIif TpanchopmaTop.

48 [IpousBoacTBO, Nepenaya u
oTpedIeHUE IEKTPUUECKON
SHEPTUu
DKOJOTUYECKUE PUCKU TIPU
MIPOU3BOJICTBE

49 anekTposHeprun. Kynerypa
HCIIOJIH30BaAHUS
AJIIEKTPOIHEPTUH B
MTOBCETHEBHOMW KU3HU

50 Pemrenne 3amau

51 Pemenue 3agau
0O00011eHue u

59 CcHUCTeMaTU3alrs 3HaHUH 110
TeMe "DIEeKTPOMarHuTHbIE
KoseOaHus"
MexaHn4eCcKHre BOJIHBI.

53 XapaKkTepuCTUKA
MEXaHUYECKUX BOJTH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 WNHdpa3ByK U yIbTpa3ByK.




[ITymoBoe 3arpsi3HeHHE
OKPYKaroILEe Cpebl

S7

Pemenue 3amau

58

OJEeKTPOMarHUTHBIE BOJIHBI.
N3nyyenue
AJIEKTPOMAarHUTHBIX BOJIH

59

DHeprus MMEKTPOMarHUTHBIX
BoJiH. CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH

60

[Ikana 351eKTpOMarHuTHBIX
BOJIH. [IpmeHenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIMIBI paAMOCBS3U U
TeneBuAeHus. Paguonokanus.
DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKaroIen
cpenbl

62

KonTponbHas pabota mo Teme
"Kosnebauus v BOJIHBI"

63

CaerT. 3aKOH MPSAMOJIUHENHOTO
pacnpocTpaHEHHs CBETA

64

Penrenue 3amad Ha
IIPUMEHEHNE 3aKOHa
IIPSIMOJIMHEMHOTO
pacrpocTpaHeHus CBeTa




65

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe
3epKaJIo

66

IIpenomuenue ceera.
AOCONIOTHEIN U
OTHOCHUTEJIBbHBIN IMOKa3aTeb
npenomiieHus. [lonnoe
BHYTPEHHEE OTpa)KCHUE.
[IpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaKEHUs

67

Pemenue 3amau Ha
MMPUMCHCHHUC 3aKOHOB
OTPAXCHUSA U ITPCIIOMIICHUA
CBCTa

68

Xon JIy4eil B Ipu3Me.
Hucnepcus cera. CroxXHBIN
coctaB Oenoro cBera. L[Bet

69

JInnzel. DokycHoe
PacCTOSIHUE U ONTUYECKAst
cuJia JINH3BI

70

[TocTpoenune nzobpaxeHuii B
JMH3aX U UX CUCTEMAaX.
YBenuueHue JIMH3bI

71

Penrenue 3amaud Ha
MOCTPOEHNE N300pKECHHH,
MoJIy4a€MbIX C IMTOMOIIBIO




JINH3

72 ['ma3 kak onTuveckas cucrema
Pemenue 3anau. [Ipenenst

73 MIPUMEHUMOCTH
Tr€OMETPUYECKON ONITUKH

74 CkopocThb cBeTa U METO/IbI €€
U3MEpEHUS

75 Hucniepcus cBera

76 HNHuTtepdepenius cBera
KorepeHTHBIC HCTOYHHKH.

77 YcnoBus HaOJIOICHUS
MaKCHUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unTepdepeHu

80 Judpakmus ceeTa
JudpakumonHas pemeéTka.

81 YcioBue HaOMIOACHNUS
TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amau

83 [ToriepeYHOCTH CBETOBBIX
BouH. [Tonsipu3zarus ceta

84 Pemienue 3amau

85 CBeToBbI€ BJICHUS B IPUPOJIE

86 0O000menue n




cUcTeMaTu3alus 3HaHui 110
Teme "OnTuka"

87

Konrponbnas padora mo reme
«OnTuka»

88

['paHUIIBI MPUMEHUMOCTH
KJIaCCHYECKON MEXaHMUKH.
3aKOHBI 2JIEKTPOIUHAMUKHU U
NPUHIUI OTHOCUTEIBHOCTH

89

ITocTynaTel cnenuanbHOU
TEOPHUU OTHOCUTEIIBHOCTH

90

[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepsan. [IpeoOpazoBanus
Jlopenua. Ycnosue
MPUYHUHHOCTH.
OTHOCUTETHHOCTD
OJTHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIlCHUE JITTMHBI

91

DHeprus v UMITYJIbC
PENSTUBACTCKOM YaCTHUILIBI

92

CBs13b Macchl ¢ SHEPTUEN U
HMITYJIbCOM PEISITUBACTCKON
YaCTHULbl. DHEPT U ITOKOS

93

PaBHOBecHOE TeII0OBOE
H3JIy4ECHUE

94

3akoH cMenieHnsa Buna




I'unore3za M. Ilnaunka o

95
KBaHTaX. @OTOHBI

96 DHeprusi 1 UMITYJIbC POTOHA
dotorpdext. OnbiTer A. T'.

97 CroneroBa. 3aKOHBI
dororddekra
VYpaBHeHue DUHINTEHA )11

98 dotoaddekra. "KpacHas
rpanuna” gorordpdexra

99 HaBnenue ceera. OnbiTh 1.
H. JleGeneBa

100 BonHoBBIE CBOICTBA YaCTHII
Bonns! ne bpoins. JlnuHa

101 BOJIHBI JIe bpoiins u pasmepsl
o0nacTu JToKaIU3aIuu
JBIKYIICHCS 4aCTULIBI

102 KopnyckyisspHO-BOJIHOBOM
JTyalii3m

103 Judpakius 31eKTpOHOB Ha
KpHCTaJIax
Crneuunduka usmepeHuii B

104 Mukpomupe. COOTHOIEHUS
HEOIpPEIETEHHOCTEN
['eitzendepra

105 Pemenue rpadguueckux 3amaq




106

Pemenne pac4€THbIX 3a1a4

107

KonrtpomnbHas padora mo
temaMm: "OcHoBel CTO",
"KopmyckysipHO-BOIHOBON
nyanusm"

108

OnBITHI 10 UCCIIEOBAHUIO
CTPOEHUS aToMa.
IInanerapHas monens aroma
Pezepdopna

109

IToctynatel bopa

110

Bunei ciektpoB. Cexp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

111

CrioHTaHHOE H BBIHYXXJICHHOC
N3TY4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas monens sapa
[eiizenOepra-lBaneHko.
3apsa 1 MaccoBOE YHCIIO silIpa.
N3oronsl. PainoakTMBHOCTH

114

3aKOH paIuOAKTUBHOTO
pacnaga. CBoiicTBa
MOHU3HUPYIOUIETO U3ITYYECHHUS.
Bnusaune PaaOaKTUBHOCTH HA
’KUBBIE OPTaHU3MBI.
Ho3zumerpus




115

OHeprus cBA3U HYKJIOHOB B
sape. Snepubie cuibl. Jedekr
Macchl sipa. SnepHsie
peakuuu. SnepHble peakTopsbl.
[TpobGaems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI
pa3BUTHSA AIEPHOU
HEPreTUKU

116

Metoasl peructpauuy u
HCCJIEIOBAHMS DJIEMEHTAPHBIX
yactull. @yHJaMEHTaJIbHbIE
B3aUMOJICUCTBUSA. bapuoHsl,
ME30HBI U JIETITOHBI.
IIpencrasnenue o
CranpaprtHoii Moaenu. KBapk-
[JIFOOHHAsl MOJIENb aIPOHOB

117

®du3uKa 3a npeaeaaMu
CrangapTHON MozEN.
TémHas Marepus U TEMHas
sHeprusd. EquncTBo
¢du3nuecKoil KapTHHBI MUpa

118

OTaIbl Pa3BUTHA aCTPOHOMUMU.
3HauecHUE ACTPOHOMHUU

119

IIpuMeHnMOCTB 3aKOHOB
bu3uKY U151 O0BSICHEHUS
MPUPOIBI KOCMHYECKUX




00BeKTOB. MeTombI
ACTPOHOMHUYECKHUX
HUCCIEN0BaHUN

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOTIBI, PaIMOTEIECKOIIBI,
BHeaTMoc(epHas aCTpOHOMHUS

121

Bun 3Bé€3aHoro Heba.
CozBe3aus, spkue 3BE31pbl,
IIJIAaHETHBI, UX BUIUMOC
JIBHKCHHE

122

Conneunas cucteMa. CoJHIIe.
ConHeyHast aKTUBHOCTb.
HcTtounuk sHeprun ConHua u
3BE3/

123

3BE3bI, X OCHOBHEIE
XapakTepuCTUKHU. /luarpamMmma
"ceKTpabHBIN Ki1acc —
CBETUMOCTB"

124

3Be3/1bI IIaBHOU
[I0CJIEJOBATEIBHOCTH

125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEICTABICHUS
0 MPOUCXOKICHUH U
sBotonnn CoJHIA U 3BE3.
OTanbl )KU3HHU 3BE3

126

Mineunsiii [lyte — Hama




['ayakTuka. TUIbI rajJakTUK.
Yépuble ObIPHI B ApPaAX
raJIaKTUK

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xa06:ma.
Teopus bonbmoro B3peIBa.
PenukroBoe u3inydeHue

128

MacmrabHast CTpyKTypa
Bcenennoi. Meraraiaktuka

129

Hepeménnnie mpoOaemMsl
aCTPOHOMUU

130

Pu3nYeCcKuil IPAKTUKYM I10
teme "UccaenoBanue
MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppoMarueTuKkoB" uiIn
"UccnenoBanue ASHCTBHS
MIOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110
teme "M3mepenue cuibl
Amnepa" win "U3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa
OT CUJIBI TOKA" WK
"Onpeznenenre MarHUTHOM
UHAYKIMHY HA OCHOBE




u3MepeHus cuiibl Amrepa"

132

DuU3nYeCcKuil MPaAKTUKYM I10
teme "HccaenoBanue SBIICHUS
AJIEKTPOMArHUTHON
WHIYKIUA" WK
"OnpeneneHre HHIYKIUU
BUXPEBOTO MarHUTHOTO TOJIs"

133

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HccnenoBanue siBICHUS
camouHaykiun" wim "Coopka
MO/JIEJIN 3JIEKTPOMArHUTHOTO
regeparopa"

134

Pu3nYeCKUil IPAKTUKYM 110
teMe "U3mepenue nepuona
CBOOOJTHBIX KOJICOAHUI
HUTSHOI'O U MIPYXUHHOTO
MasiTHUKOB"

135

Pu3nYeCcKuil IPAKTUKYM 110
teme "[IpeoOpazoBanue
SHEPrUM B MPYKUHHOM
MasiTHUKe"

136

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepes
IIOCJIEI0BATEIILHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy ¥ pe3ucTop' Win




"UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIN
MEPEMEHHOTO TOKa"

137

Pu3NYECKU IPAKTUKYM 110
teMe "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

138

Pu3nYecKuil IPAKTUKYM 110
teme "M3mepenue nokasarens
MIPEJIOMJIEHUS CTEKJIa" WIIH
"ITonrydyeHne n300paxeHus B
CUCTEME U3 INIOCKOTO 3epKajla
Y JTUH3bI"

139

Pu3nYeCKUil IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHusA OT BeulecTsa (Ha
IpUMepe )KUIKUX JIUH3)" WK
"U3mepenune poKycHOTO
pPacCcTOSHUS PACCENBAIOIINX
H3"

140

Pu3NYECKU IPAKTUKYM 110
teme "HaGmoienue
mupakuuu, UHTEppepeHIun
Y noJIsipy3anuu ceera'

141

Pu3NYECKU IPAKTUKYM I10
teme "Onpenenexue
MMITyJIbCa U DHEPTUU




PENATUBUCTCKUX YacTHUIL (T10
¢dororpadusm TpekoB
3apsDKEHHBIX YacTHI] B
MarHuTHOM ToJie)"

142

Pu3n4ecKuil NPaKTUKYM 110
teme "M3mepenne
nocrosiHHoM I1nanka Ha
OCHOBE HCCJICIOBAHUS
doTodrdpdexra" nam
"NccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOIHO/T
OT HarpspKeHus"

143

DuU3HYECKU IPAKTUKYM 10
teMme "HccnenoBanue criekTpa
Pa3peKEHHOTO aTOMapHOIO
BOZOPOJa U U3MEPEHUE
nocrosiHHoi Punbepra”

144

Pu3HUECKU IPAKTUKYM 10
TeMme "UccienoBanue
paanoakTUBHOTO (PoHA ¢
HCIIOJIb30BaHUEM JO3UMETpA"
nunu "M3ydeHne noraonieHust
OcTa-yacTuIl aTlOMHHHEM"

145

Pu3nYecKuil NPAKTUKYM 110
teme "Habmonenus 38E31HOTO
He0a HEBOOPYKEHHBIM I1a30M
C MCIOJIb30BaHUEM




KOMITBIOTEPHBIX TPUITIOKEHUN
JUTSL OTIPEICIICHUS TIOJIOXKESHU S
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO
MOJIyLIapust U sipKue 3BE37b1"
uinu "HaOmro1eHus B TEJIECKON
JlyHsl, U1aHET, TYMaHHOCTEN
Y 3BE3IHBIX CKOILICHUH"

146

O06o061IEHNE U
cucTreMaTu3anus 3HaHui. Posib
(GU3HUKN U aCTPOHOMUH B
SKOHOMHYCCKOM,
TEXHOJIOTHICCKOH,
COIIMAIbHOM 1 3THYECKOI
cdepax AeITeTbHOCTH
YyeJI0BeKa

147

0O00011eHNEe U
cucTtemarusanus 3HaHu. Poib
U MeCTO (PM3UKU U
aCTPOHOMUHU B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

148

O06o06mIcHuE U
cucTtemarusanus 3HaHu. Poib
buznyecKoit Teopuu B
dbopmupoBaHUN
MIPEICTABICHUH O HU3NIECKOM




KapTHHE MHpa, MECTO
(du3nUecKoil KapTHHBI MUpPa B
0011IeM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYyYHBIX
IPE/ICTaBICHUN O IPUPOEC

149

O06o0061IEHNE U
cucTeMaru3anus 3HaHui 110
teme "Kunemaruka"

150

O06o0061IEHNE U
cUCTeMaTU3alus 3HaHUH 110
teme "Kunemaruka"

151

0O00011eHne U
CHUCTeMaTU3alus 3HaHUH 110
teme "JIluHamuka"

152

0O00011eHNEe U
cucTeMaTu3aIns 3HaHUM 110
teme "CraTuka TBEpIOTO
Tena"

153

0O00011eHne n
cucTeMaTH3aIys 3HaHUH 110
TeMe "3aKOHBI COXpPAHEHHUS B
MexaHuke"

154

0O00011eHne n
CHUCTeMaTH3alys 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCKOU Teopun"




155

O0o061IeH e U
cucTeMaTu3aIys 3HaHuM 110
teme "TepmoarHamuka.
TenmoBrie MalTuHE"

156

O06o06mieHue u
cHUCTeMaTU3alus 3HaHUH 110
TeMme "ArperaTtHble COCTOSHUS
BemecTBa. PazoBbie
nepexomnr"

157

O6o006menne u
cHCTeMaTH3alus 3HaHUH 1o
TeMme "DnekTpuueckoe nosue"

158

0O00011IeHne "
CHCTEeMAaTH3amys 3HaHUH 110
teme "TlocTosHHBINM
AIIEKTPUYECKUH TOK"

159

0O00011eHNEe U
CHUCTEMaTU3alus 3HAaHUN 110
TeMe "TOKHU B pa3InyHbIX
cpenax”

160

0O0001eHne n
cucTeMaru3anus 3HaHui 110
Teme "MaruutHoe noJe"

161

PesepBHbIil ypok. O600611IeHIE
U CUCTeMAaTu3alus 3HaHUH 110
TeMe "DJIeKTpOMarHuTHas




UHIyKIus"

162

PesepBHbIil ypok. O600611IeHIE
U CHCTEMAaTH3alNs 3HAHUHN T10
teme "MexaHuueckue
KoneOanus"

163

PesepBHblit ypok. O600111€HNE
U CHCTEMATH3allHs 3HAHUH 110
TeMe "DJIeKTPOMarHUTHbIE
KoJieOanus"

164

PesepBHblit ypok. O600111€HNE
Y CUCTEeMaTH3aIus 3HaHUH 110
TeMe "MexaHn4YecKHue U
AJIIEKTPOMArHUTHBIE BOJIHBI"

165

Pesepubriil ypok. O60611eHIE
U CHCTEMAaTH3alHs 3HAHUN T10
teme "OnTuka"

166

PesepBHblit ypok. O606111€HNE
U cucreMaTruisanus 3HAaHUH 110
teme "OcHoBbl CTO"

167

PesepBHriit ypok. O6001ICHHE
Y CHUCTEMAaTHU3allMs 3HAHUH 110
teme "KopnyckyispHo-
BOJIHOBOM JTyain3m"

168

PesepBHriit ypok. O6001ICHHE
U cucreMaTtusanus 3HAHUH 110
teme "®dusnka aroma"




PesepBHriit ypok. O600IICHHE
169 M CUCTEMaTH3allKsl 3HAHUH 110
teme "®du3nuka aTOMHOIO siApa

Y 3JIEMEHTAPHBIX YaCTHUIL"

PesepBHrIit ypok. O600IICHHE
170 M CUCTEMaTHU3alHs 3HAHUH 110
TeMme "DJIEMEHTEI

actpoduzuxu"

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHAJIBI U1 YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






