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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAHero oOuero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOUM oOpa3oBaTesibHOM mporpammel, npenactraBieHHbix B GI'OC COO, a
TaKke ¢ yuy€Ttom QenepanbHoil pabouell mporpammel Bocnutanus u Konuenuuu
npenojaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX OpraHU3alUsIX
Poccuiickoit  ®depepariuu,  peaM3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHeE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATENbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOTr0 TMpeaMeTra ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKA y4yeOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma 1o ¢u3uke naéT NpejcTaBlIeHUE O LEJAX, COJACpPKAHHMH, OOIIei
CTpaTerny OOYy4YeHMs, BOCIHUTAHWUS W Pa3BUTUS OOYYAIOIMIUXCA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKK YriIyOJIEHHOTO YPOBHS IO3BOJIAET Peau30BaTh
3a/layu MPo(EeCCUOHATLHON OpUEHTAIMM, HANpPAaBIEHO HA CO3/IaHUE YCIOBHM IS
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW KaXKIbIM
oOydJaromumcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs oOpa3oBaHUs B
opraHuzanuax MNpodhecCUOHATBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIHAIBHOCTSIM.

B nporpamme mo (¢usMke ONpeneNsioTCS IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (U3MKK HA YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: TUYHOCTHBIE,
METanpeIMeTHbIe, TpeaMeTHbie (Ha  yriyOonéHHoM  ypoBHeE).  HayuHo-
METOJIOJIOTUYECKON OCHOBOW [JIsi pa3pabOTKH TpeOOBaHUW K JMYHOCTHBIM,
METanpeIMETHbIM M MPEIMETHBIM pe3yJibTaTaM OO0y4Yarolu[uXxcsi, OCBOMBIIMX
nporpamMmmy 1o (U3MKE Ha YPOBHE CpeaHero oomero o0pa3oBaHusi Ha
yrayOaEHHOM YPOBHE, SIBISIETCS] CUCTEMHO-IEITeTbHOCTHBIN MTOAXO0.

[Iporpamma mo Gu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3WMKH HA YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJIE€ PEIMETHBIEC PE3YJIbTATHI 10 TOJaM O0yUEHHS;

cojiepkaHue yueoHoro npeamera «O@u3nkay mo rogaM 00y4deHus.

[Iporpamma 1o ¢Qu3uke wuMeEeT NPUMEPHBIN XapakTep U MOXKET ObITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH J1JISI COCTABJICHUSI CBOUX PA00OUYUX MPOTPaAMM.

[Iporpamma no ¢u3uKe He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEeH U
MPEAOCTABISIET BO3MOXXHOCTH JJii pealiu3allid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K IMpenojaBaHui0 (PU3MKKW HA YIrIyOJIEHHOM YpOBHE IMpPHU YCIOBUU
coXpaHEeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KauecTBe y4eOHOTO IpeIMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpykaromeMm mupe. LIkonbHbIN Kype Qu3nku — cucteMooOpa3yromui
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUYECKHE 3aKOHBI
JexaT B OCHOBE TMPOILIECCOB M SIBJICHUN, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
dbuznueckoit reorpadueit u actpoHomwueil. Mcmonp3oBaHME U AKTUBHOE
OpUMEHEHHEe (PU3NYECKUX 3HAHMM ONpefenusio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEpPreTHKH, TPAHCIOPTAa, OCBOCHUS
KOCMOCA, MOJy4eHUS! HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oO0ydaromierocsi, B GopMUpOBaHHE YMEHUN MPUMEHSTh HAay4YHBIN
METO/ TTO3HAHUSI TIPU BBIMOJHEHUHN UMY YYEOHBIX UCCIICIOBAHUM.

B ocHoBy Kkypca (pu3uKku Ha ypOBHE CpeIHEro 00111ero 06pa3oBaHus MOJ0XKEH
pAn uaeH, KOTOPhIE MOXHO paccMaTpUBaTh KaK MPUHLIUIIBI €70 MOCTPOCHMUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBISIETCA JOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3ziesioB (PU3MKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOMH, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymmum B Kypce sBuseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanmzanus IpeanosaracT MCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIHMANa (U3MYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOMIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMHU MPOOIeMaMH.

Hoesn npuknaonon nanpasnennocmu. Kypc dbusuku yrmyOon€HHOTO ypoBHS
IIPEAIIOIAracT 3HaKOMCTBO € IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTUUYECKUX
IIPUIOKEHUM W3YyYEHHBIX TEOpUHd W 3akOHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIMMX MPEICTABICHUNW M COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBA, H
TE€XHOJIOTHUHU.

Hoea 3Ixkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIepKaHMsI, TOCBSIIEHHBIX S3KOJOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpPBbI€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW U TEXHOJOTHM, a Takke OOCYKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOIOIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHnue cofepkaHus MporpaMMsl 1Mo PU3HUKE JOJKHO OBITh MOCTPOEHO HA
MPUHIIMAIIAX CUCTEMHO-AESATEALHOCTHOTO mojaxoaa. [ pu3nku peanusaiusi 3TUX
MIPUHIIAIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSATEIBHOTO HKCIIEPUMEHTA KaK
MOCTOSIHHO JeicTByonero ¢akropa yuyeOHoro mpouecca. st yriayOa€HHOTro
YPOBHS — DOTO CHUCTEMA CAMOCTOATEIBHOTO YYEHHUYECKOTO JOKCIEPUMEHTA,



BKITFOYAOMIET0 (DPOHTAIBHBIE YUYEHUYECKHE OIBITHI TPU HW3YyYEHWH HOBOTO
Marepuana, 1abopatopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanuzanuu  (U3MYECKOro IMpakTukyma. B mepBoMm ciydae
OpakTUKyM npoBoautcs nbo B koHre 10 u 11 xnacco, 1100 mociie mepBoro u
BTOPOTrO TOJYroAMM B KaXIOM H3 3TUX KiaccoB. Bropolt cmocod — 310
UHTErpamusi paboT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
IPOBOJATCS B Mpoliecce u3ydeHus pasjaena (temsl). [Ipu stom mox paboramu
NPAaKTUKyMa MOHUMAETCS CaMOCTOSATENIbHOE HCCIIeJOBaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOT0 BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme mno ¢Qusuke cucteMa yY4EHHUYECKOrO OKCIEPUMEHTA,
1abopaToOpHBIX padOT M MpPAKTUKyMma MPEJCTaBIeHa €IWHBIM mepedHeM. Bribop
TEMATUKHA JIJI1 OTUX BUIOB YYCHHUYECKHX MPAKTHUYCCKUX PadOT OCYIIECTBIISICTCS
y4aCTHUKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTO
IJIAHUPOBAHUS W OCHAIIeHus kabwHeta ¢usuku. [lpum sTOoM obecmedynBaeTcs
OBJIaJICHWE OOYYalONMMHUCS YMCHHSIMHU IPOBOJUTH TMPSMbIE W KOCBCHHBIC
U3MEpPEHUs, WCCIICJIOBAHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIIMYWH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM aig pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON W HESIBHO 3aJIaHHON (PU3WUYECKOW MOJIENbI0, MO3BOJISIONINE TTPUMEHSITh
U3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYs MPUMEHEHNE 3HAHUM W3 pa3HbIX pa3aenoB. [ kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBIIAIOTCS 3aJaHusl Ha OOBSICHEHHE/TpeCcKa3aHue MPOTEKaHUS
bU3UYECKUX SIBICHUN M MPOIECCOB B OKPY’KAIOUIEH JKM3HH, TpeOyromue BrIOOpa
buzruecKoi MOACIHU JUIsl CUTYalluy MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepualbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (H3UKH yriayOoiaEHHOTO
YPOBHS Ha YPOBHE CPEHETO 00IIero 00pa3oBaHUs JOHKEH U3Y4aThCs B YCIOBUSIX
npeIMEeTHOTO KaOuHeTa. B kabuHeTe (QU3MKH JOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYAOBAaHHME /Jis BBINOJTHEHHS YyKa3aHHBIX B Mporpamme Io
Gu3HKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W pabOT MpaKTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pY/I0BaHHUE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHIIUTIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHUS  WM3y4aeMbIX  SBICHWH W  TPOIECCOB, OMIHUPHUECKUX U
(dbyHIaMEHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacdETe



OJIHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTH4eCKHe KOMIUICKTHI
1a60paTOpHOTO O0OPYIOBAHUSI JOJIKHBI OBITH IMOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE HUPPOBBIX JabOpaTopHil.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS (PU3MKH B OOLIEM 0Opa30BAHUM SIBIISIIOTCS

dopMHUpOBaHUE HHTEpECa U CTPEMIICHHS OOydYaloIIUXCAi K HAYYHOMY
U3YUYEHUIO TPUPOJIBI, Pa3BUTUE UX HMHTCIUICKTYyaJIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIeI0BATEIbCKOI0 OTHOLIEHHUS K OKPY>KAIOLIUM SIBJICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YeHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH SBICHUS C UCIIOIB30BAaHUEM (PUINYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMupoBaHUE TPENCTABICHUNA O poid (PU3MKH ISl Pa3BUTUS APYTHX
€CTEeCTBEHHBIX HayK, TCXHUKU U TEXHOJIOTUH;

pa3BUTHE peaCTaBICHUN 0 BO3MOXXHBIX chepax Oymymiei
npodeccuoHaIbHOM NIeSITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, TOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTkeHnue 3TUX 1eliei oOecreunBaeTcsl pelieHneM CIeAyoIuX 3a1a4 B
npoliecce U3ydeHus Kypca GU3NKHA Ha YPOBHE CpPEHEro 00Iero 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0MMX (PU3MYECKHUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJISl OOBSICHEHUS
dbu3nuecKknX SBICHUNA B TPHUPOAC W I NMPUHATHA MPAKTHUYECKUX PEIICHUN B
MOBCEIHEBHOM JKHU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs PA3NUYHBIX 3a4ad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE CO3/JaHHE
duznueckor Mojaenu, aJeKBaTHOW YCIOBHSIM 3aJadd, B TOM 4YHCJIE 3aaad
WHXEHEPHOTO XapaKTepa;

MOHMMaHUE (PU3NUECKHUX OCHOB ¥ TMPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOICTB ¥ TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOUIYIO CPENY;

OBJIAJICHWE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
¢u3nUecKnX OKCIEPUMEHTOB, aHAlW3a W HWHTEpHpeTanud  WHPOPMAIIHH,
OIpEJIENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O pe3yibTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydyeHus yuyeOHoro mpeamera «@DusznMka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUIMMUCS, I[UIAHUPYIOLIMMU TPOJOHKEHHE
o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIA.

Ha u3yuenue ¢puszuku (yriyOn€HHbIA YpPOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemslii B mnporpamme 1o (u3MKe TMepedeHb J1abOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUYWUTENIb JI€NAaeT BBIOOD
NpOBEJICHUS JTA0OPATOPHBIX pPadOT U OMNBITOB C YYETOM WHAMBUIYATIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. HayuHslii MeToa mo3HaHuUs U
METO/bI UCCIICIOBAHUS (DU3NYECKUX SBICHUU.

DKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus mpuponbl. Habmionenue u
AKCIIEPUMEHT B (PU3HKeE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUNKOBBIE CUCTEMBI).

[lorpemnoct  u3MepeHuid  Quznyeckux  BenuuuH  (aOcCoyifOTHAs |
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPJOEC TEI0, HicanbHAs >KUIAKOCTb, WJICATbHBIA Ta3, TOYCUHBIH
3apsn). ['unoresa. @u3n4ecKkuili 3aK0H, TPAHUIIBI €70 MPUMEHUMOCTU. Du3nyeckas
TEOpHUS.

Ponb u mecTto Quszuku B (GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HAINpSOKEHHS B LENU IOCTOSHHOIO TOKa IpHU
MIOMOIIY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1K(ppoBoil naboparopueit mo duszuke. [Ipumepsl u3zMepeHus
(bu3MUeCcKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3aja4u MEXaHUKHU.

Panuyc-BekTop MartepuanbHOW TOYKH, €r0 NPOCKIMU HA OCH CHUCTEMBI
KoopauHat. TpaexkTopus.

[Tepemerienre, CKOpPOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) M
YCKOPEHUE MAaTE€PUAIBHOM TOYKH, MX MPOCKUWH HA OCH CHUCTEMBbI KOOPJHHAT.
CnoxeHue nepeMeIieHuii 1 CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEWNHOE ABUKEHUE. 3AaBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobOomHOE mMajeHue. YCKOpeHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOI0 TMOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTb KOOPJHMHAT, CKOPOCTU U
YCKOpPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX TpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY)KHOCTHU. YTJoBas M JIMHEWHass CKopocTh. Ilepmon u wacrora oOpaiieHwus.
LlenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHM€HUMAIBHOE) U MOJIHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
NBWKCHHE CHApsJoOB, LEMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMwkeHUs Tena, OPOLIEHHOrO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKopocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHI, CKOPOCTEHN NBHXKEHHUS OJHOTO M TOTO K€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHusi Ipu MpSIMOJIMHEHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

NccenenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCTIOJIb30BaHMe MUPPOBOI JabopaTopun).

N3yuenune nBWKeHHs Tena, OpOIIEHHOTO TOpu30oHTanbHO. [IpoBepka
TUIIOTE3Bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKIAY JaIBHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca tena. Cuna. [lpuHumn cynepno3uuny CHiL.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3akoH Hpr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOU MacCCBI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUsI CBOOOJHOIO MAaJIeHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IJIAHETHI W OT reorpaduyeckod MmUPOTHL. J[BHKeHHe
HeOeCHBIX Tell U UX cmyTHUKOB. 3akoHbl Kemutepa. [lepBas kocmMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuna CONpPOTUBICHUS MNPU JBUKEHUU Tela B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenuie ABMKEHUS T€Nl B MHEPIUAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nAByX UMIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  paBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K TeIy CHI C
IIPOU3BEICHUEM MACCHI T€JIa HA €ro YCKOPEHHE B HHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3AUMOJICHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCIKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

N3mepenue paBHOJECUCTBYIOMIECH CHII MIPU ABUKEHUM OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBHCUMOCTH BpPEMEHM JBMXKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHUE OT €ro MaccChl.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasiie, OT ux AedopMali.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU YEPE3
NErKuii OJIOK.

N3mepenue kodddunrieHTa TpeHUsI MO BEJIMYHUHE YIJIOBOrO KO3 duimeHrta
3aBUCUMOCTH Fp(N).

UccnenoBanue nBuxeHus OpyckKa MO HAKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HUIIMEHTOM TPEHHS.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. [locTtynmarensHOe W BpaliaTelbHOE JIBUKEHUE
TBEpAOro Teina. MOMEHT Cujbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuJl, MPUIIOKEHHBIX K TBEpIOMY Teiry. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA U TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelI€TUaThie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue yclioBH paBHOBECHUS TBEPAOrO TeENa, HUMEIOIMIETO OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3akonbl cOXpaneHus 6 Mexanuke.

NmMnynbec MaTepuanbHOM TOUKH, CUCTEMBI MaTEpPUaIbHBIX TOUeK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHUE.

MoMeHT umnynbca mMaTepualibHOM TOYKM. [IpencraBieHne O COXpaHEHUU
MOMEHTa UMIYJIbCa B EHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeCTaBIEeHUE PaOOThI CUIIBI.

MOIIHOCTH CUIIBI.

Kunernueckass sHeprusi mMarepuanbHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHLMANbHbIC CUJbl. [loTEeHIManbHAas >SHEpPrus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON NpyxkuHbL. [loTeHumanbHas
JHEprus Tella B OJHOPOJHOM TpaBUTAMOHHOM Tmosie. l[loTeHumanbHass >HEprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE mapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKasi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymM s HUACATbHOM XKUJIKOCTH KAaK CIEIACTBHUE 3aKOHA
COXpAaHEHHUS] MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoNCTBa U TEXHOJIOTHMYECKHUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, TMPYXKUHHBIA MHCTOJIET, TUPOCKON, (PUTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHMUE.

N3Mepenune MOLIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu Mnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomsul, nPAKmMuUKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENU JIIEKTPOMOOWIISE UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KWUHETUYECKOW SHEPTUM TEJA 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU MPYKUHBI C pabOTOIl CUIIBI
TPEHUS.

Onpenenenue pabOTbl CHIIBI TPEHUS HPHU ABUKEHUM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckol Teopun (MKT), wux
onbITHOEe oOocHOBaHue. Jubdys3us. bpoyHoBCckoe nBMXKEHHE. XapaKTep
JNBW)KEHUS W B3aMMOJCHCTBUS 4YacCTWIl BewiecTBa. Mojaenum CTpOeHUs Ta3oB,
KUJKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



Mozenei. Macca u  pasmepsl Mosiekynd (aromoB). KonudecTBO BelecTBa.
[ToctrostnHast ABorajpo.

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

Mojenb naealbHOrO ra3a B MOJICKYISIPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOcooTHas
Temreparypa (mkaia temneparyp KenbBuna). 3akon Jlanbrona. M3omporecchl B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed KUHETUYECKOW  DHeprueiu
MOCTYMATENHHOTO TEIJIOBOTO JBIXKCHHUS MOJIEKYJ HJEaTbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOW TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEIJIOBOTO ABMIKCHUS €€ YacTHII.

TexHudyecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
O6apomeTp, MoxyyeHrue HaHOMaTEepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEUIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OpOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuIM4ecKuX PemEToK.

HabGmronenne u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne mpoiecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiYeid U XOJIOTHON BOJOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoii TabopaTopun).

N3yueHune n30X0pHOro nporecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIUHAMHUYECKOW CUCTEMBI. BHEIIHME U BHYTpeHHUE mapameTpshl. [lapameTpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpPEJHUE 3HAYEHUS BEJIMYMH, OMHCHIBAIOIIHUX
€€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMOnpoW3BOJNIBHAS — pelaKcauus
TEPMOJAMHAMUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopenp uaeanbHOr0 Ta3a B TEPMOAMHAMUKE — CHCTEMAa YpaBHEHUI:
ypaBHeHHe MeHnneneeBa—KianelipoHa M BBIPAKEHHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIeNIU: HU3Kasi KOHIICHTpAIUsl YacTHIl, BBICOKHE
TeMIiepatypbl. BeipaskeHue aJjisi BHyTpEHHEH dHEPIHH OJTHOATOMHOIO MJI€AIbHOTO
rasa.

KBazucratnyeckre u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabora B TepMOAMHAMUKE. Brruncinenue paboTel o rpaduky
npoiecca Ha pV-auarpaMmme.

Tennonepenaua  kak  cnoco0  M3MEHEHHUs]  BHYTPEHHEH  SHepruu
TEPMOJAMHAMUYECKON  cUCTeMbl  0e3  coBepiieHuss paborel.  KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. TennoéMkocTs Tena. YaenpHas W MOJSIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YenbHas TeEIUIOTa CrOpaHus
ToriuBa. Pacyér KonuyecTBa TEmNIOTHI TpH  Terwionepenave. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa dHeprud. KomndecTBo
TEIUIOTBI W paboTa Kak  Mepbl  HM3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aauadara. AOCONIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTOo Tena K 0ojiee HarpeTtoMy 0e3
komnencanuu (Knaysuyc). HeobpatuMocTs mpupoaHBIX TPOIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenune KIIJI. [ukin Kapno.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHudeckne yCTpOWCTBA W TEXHOJOTMYECKUE MPOLECCHl: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHBIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOWHA,
MOJIyYEHHUE CBEPXHHU3KUX TeMIEpaTyp, YTWIM3ALMUS «TEIUIOBBIX» OTXOJO0B C
WCITOJIb30BAaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOTO TOTIIIMBA TS
BBIPAOOTKU «TETIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

N3menenue temnepaTypbl Ipu aquadaTUYECKOM PACIIUPEHUU.

Bo3nymHoe orauso.

CpaBHEHME yAETBHBIX TEILNTIOEMKOCTEN BEILIECTB.



Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

UccnenoBanue anuadaTHOrO mpoliecca.

KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

UccnenoBanue nmponecca OCThIBaHUS BEIIECTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISIPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. DPazogvie nepexoobl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacpllieHHble W HEHachIlleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JIaBJICHUSI HACBIIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctajuioB. [lnaBrneHne W KpucTtamm3anus. YIelapHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro Tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmupeHne KUAKOCTEH U TBEPABIX TelI, 00bEMHOE U JUHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEprun B Pa3zoBbIX MMepexoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kannnnsipusle siBinenus. /{aBneHue noa MCKpUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  JKHUIKHE
KPHUCTAJIbI, COBPEMEHHBIE MATEPUAIIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIEHKAa MAaccChl IMapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOwra.

UccnenoBanne 3aBuUCUMOCTH jAedopMallid PE3UMHOBOro oOpasma  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusl Tell W €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOJNHUKH, MAUDIIEKTPUKA U  IOJYIPOBOIHHKHU.
DNEeMEHTapHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumopetictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

HamnpspbxéaHocts  anekTpudeckoro  moiist.  [IpoOHbid  3apsin. Jlunuwm
HAIPSKEHHOCTH IIEKTPUUECKOTO 1oJisi. OHOPOHOE AINEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh 3NEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP mOTEHLMANOB U
HanpspkeHue. lloTeHumanbHass 3Heprus 3apsna B 3JIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuunan snexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTU
NOTEHIMATIOB [JIsl 3JEKTPOCTATHUUECKOro mojs (Kak OJHOPOJHOro, TakK U
HEOJIHOPOHOTO).

[IprHIMI CynepnO3UINY ATEKTPUUECKUX TTOJIEH.

[lone Toueunoro 3apsna. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lome
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHOM TUIOCKOCTU. KapTWHBI JMHUNA HanpsyKEHHOCTH H3THX MOJeH U
SKBUIMOTCHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOTHUKH B 3EKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JlvanekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JlnanekTpuyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIIOCKOTO
KOH/JIEHCATOpa.

[TapamensHOE coenHEHNE KOHIeHCATOpoB. [locnenoBaTenpbHoe coeqUHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yCTpPOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ JBYX 3apsIKEHHBIX IJIACTHH.

Mopgenb anexTpoctaTuieckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3aluTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITIOCTOSTHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJEKTPOEMKOCTU IIJIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3psika KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpalilieHus: SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydenne nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MIOCJIEA0BATEIILHOM COCIMHEHUH KOHJICHCATOPOB.

HccnenoBanune pa3psna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuna toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. VMcTouHukum
toka. Hanpsixxkenune U u DJ1C é.

3akoH OMa 1 y4acTKa LEMH.

DIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUSA
OJHOPOJHOrO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHE MPOBOIHUKOB.
Pacuét pazBeTBIEHHBIX AnekTprueckux mnemneu. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNsieMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOM) SJEKTpUUEeCKOW 1enu. MOIIHOCTh MCTOYHHUKA TOKAa.
KopoTtkoe 3ampikanue.

KonnencaTtop B 11enu NOCTOSSHHOTO TOKA.

TexHudeckue yCTPOWCTBA M TEXHOJOTUYECKHE TMPOIECCHl: aMIlepMeTp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpsDKEHUS IS PE3UCTOpa,
JIaMTIbl HAaKQJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA TN TTOTIEPEYHOTO CEYEHHUS U MaTepHania.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3aMbIKkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OILICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomot, npaKmMuKym.

HccnenoBanue CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsOKEHUS [JIA  JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: ammnepMerpa (BoJIbTMETPA).

M3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd JJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanre pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHUJIbI TOKA B IICTIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

OneKkTpuyeckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METAJIOB OT
TeMiiepatypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOgHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
MOJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoaa. [loimynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes sl HIEKTPoIu3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIH M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. MonHus. I1nazma.

TexHuueckne yCTpOWCTBA W MNPAKTUYECKOE NPUMEHEHME: ra30pa3psIHbIe
JaMIbl, 3JEKTPOHHO-JTyuYeBass TPyOKa, MOJYyHNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOpP, (POTOAMOJN, CBETOAMOJ, TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIaBKA AJTFOMHUHMS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktposnusa.

N3mepenue 3apsiia OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS ~ TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUH MPAKTHKYM.

Cnioco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U U(POBBIX U3MEPUTENBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYHKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPEHUN (HU3MYECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3lellax «YUYEHUYECKUHM  OKCIEPHUMEHT,
nabopaTopHbIe paObOTHI, MPAKTHKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢Qusukum yrayonéHHoro ypoBHs B 10 kiacce
OCYILIECTBIIIETCS C YUETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypCcaMH
MaTteMaTUuKu, OUOJIOTUU, XUMUH, T€OrpaPuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO06 HAYUHO20
no3HanuA: SABIICHUWE, HAay4HbIA (DaKT, rumnotesa, (uU3MUecKas BEIUYMHA, 3aKOH,



TEOopus, HAONIOACHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas TadopaTopusi.

Mamemamuka: pelnieHHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabouna, runep6oia, ux rpa@uku U cBoicTBa. TpuroHoMerpudyeckue (GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHMW3MOB, TEIJIOBOE 3arps3HEHHE OKPYKarolIew cpesbl,
yTUIM3alusi OMOOPraHUYECKOro TOIUIMBA JUIsl BBIPAOOTKU  «TEIUIOBOM» H
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KANTMJUISPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MpUpOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEIeCTBAa, MOJSpHAs Macca, IMOJy4eHHEe HAHOMAaTepHalioB, TEIJIOBBIC
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, XKUIAKWE KPUCTAJIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIUTUYECKAS AUCCOLIUALINS, TallbBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHue BUKEHUI C HCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIMH
(KpOHILTEHH, pelméTdyaTtble KOHCTPYKIMH), HCIOIb30BAaHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
HOJYy4YEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM YHCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe none.

B3aumoneiicTBue MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bektop MarmuTHOM wuWHAyKuuu. [lpuHuun cynepno3unuu
MarHATHBIX NOJIEW. JINHUM MarHUTHOM MHAYKIIUY.

MarauTHoe 1moJjie MPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBiICHUE U MOYJb. JIBH)KEHHE 3apsXKEHHOM YaCTUIIBI
B OJTHOPOJTHOM MarHUTHOM Mojie. Pabota cumsl Jlopenma.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IMPUMCHCHUC

MOCTOSIHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHIL.
Jemoncmpayuu.

Kaptuna  nauHMi  WMHAYKOUM ~ MarHATHOTO  TIOJISL  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON MHIYKIMH TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
¥ 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIIKU C TOKOM.

B3aunmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHnmn NeHCTBUS AIEKTPOU3MEPUTEITLHOTO npubopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanre MarHuTHOTO TIOJISI TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE MU3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumuas uHOYKWuUs.

SlBneHne AIEKTpOMarHUTHOM HWHAYKOUU. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uMHAYKIUHM. 3aKOH DJJIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
Asnenune camonnaykuuu. JIC caMOMHIYKITUHN.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECChl: MHAYKIMOHHAsS
MeYb, COJICHOMU, 3allIUTa OT AJEKTPU3ALMU TEJ MPU JBHKEHUU B MATHUTHOM TOJIE
3emuu.

Jemoncmpauuu.

HaGmronenue siBjeHUst 3J1I€KTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd OC HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoct I{C CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICIIH.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomol, NPaKmMuUKym.

UccnenoBanue sBICHUS JIEKTPOMArHUTHON UHIYKIUU.

Onpenenenne UHAYKIIUA BUXPEBOTO MATHUTHOTO MOJI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUH.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

KonebarensHasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON sHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOro U
KUHEMAaTHYECKOTO OITMCAHMS.

AMrmintyna u ¢asza kosiebanuii. CBsI3b aMIUTMTYbI KOJEOAHUN HCXOTHOMU
BEJIMYMHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m dacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux KonebaHusx. BeiHyKIeHHbIe KoyleOanus. Pe3onanc.
PezonaHncHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUS.

TexHUYeCKHe yCTPOWCTBA M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
KaueJii, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuch KoueOaTeIbHOr0 IBMKCHUS.

HaGmroneHne HE3aBUCUMOCTH TIeproAa MajbIX KojaeOaHui Tpy3a Ha HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHuii 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOaHUH OT CONIPOTHRIICHUS.

UccnenoBanne koneOaHUM Trpy3a Ha MACCHBHOM TPYKHHE C UEJbIO
dbopMUpOBaHUS MPEACTABICHUN 00 HeaTbHON MOJETH MPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX TPy3a Ha MPY>KUHE.

UccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamophuie padomot, nPAKMUKYM.



WN3mepenne mnepuoaa CBOOOAHBIX KOJEOAHUN HUTAHOIO U MPYKHUHHOIO
MasITHUKOB.

N3yueHne 3aKOHOB JABUKEHUS TeJla B XOJ€ KOJeOaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMS aMILTATYAbI 3aTyXarOIIUX KOJICOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomacHummubsle Ko1edaAHUsL.

Konebarenpubiit koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KoJjiebatenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI
3apsjia KOHJEHCAaTopa ¢ aMIUTUTY0M CUITbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTHUH B UCaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

[lepeMennblii TOK. MOITHOCTP TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
NEUCTBYIOIIEE 3HAUYEHHWE CHWJIBI TOKAa W HAIpsDKEHUS TPU pa3IuyHON Gdopme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbli TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMNH CUHYCOUJIAJIBHOIO MEPEMEHHOIO0 TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya U mNOTpeOsICHHE
BJIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH TMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCIIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TexXHUYeCKHe YCTPOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

['eneparop He3aTyXarOUIUX JIEKTPOMArHUTHBIX KOJIEOaHMIA.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BbiHyXI€HHbIE CHHYCOUJATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoiicTBO M IPUHITUIT IUCTBUS TpaHcpopmaTopa.



Mopaenb TMHUM 3JeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomuol, npaKmuKym.

N3yuenne Tpancpopmaropa.

HccnenoBanre nepeMeHHOro0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJEHCATOP, KaTyIIKYy U PE3UCTOP.

HaGmionenue a3neKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHumHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuoj, CKOpOCTh pacnpoCTpaHEHHs] M JJMHA BOJIHBI.
CBolicTBa MEXaHUYECKMX BOJH: OTpakKeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakuus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEJIOMIIEHUE,
noJisipu3aius, uHTephepeHus u AudpaKius.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA WU NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsl JUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUT.

Habmronenue oTpakeHus ¥ MPeIOMICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHIN PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MIpUMEHEHUE.

Habnionenune cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KOJIeOaHUIA.

HccnenoBaHnne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpaXKCHHE,
MpeIoMIICHHE, oJApU3anus, Tupakuus, “HTepPepeHIusl.

O6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMosHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu csera.
To4yeuyHbIli HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI oTpaxeHHus ceta. [locTtpoeHue m3obOpakeHuil B
iockoM 3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHbI MPENIOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeb
npenoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb NpeaoMiIeHus. [I0CTOAHCTBO YaCTOTHI
CBETa M COOTHOLIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nydeir B mpusme. ucnepcust cBeta. ClokHbIM cocTaB 0eloro cpera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBamomme JUH3bL. ToHkas JuH3a. DOKycHOe
paccTOosiHME M ONTHYEeCKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM C(EepUUYEeCKOr JTUH3BI OT €€ NeOMETPUU M OTHOCHUTEIBHOTO
I10Ka3aTelisi PEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
onTtudeckoi ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpPEe3Ka TMPsSMOU B
coOHparoNUX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPEHIIMOHHOU
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl Kiaccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaximonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MaJA€HHM MOHOXPOMATHYECKOrO CBE€Ta Ha
TuhPaKIIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: OYKH, JyTa,
nepuckor, (oroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN ammapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pelIETKa.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HabmroneHre noiaHoro BHyTPEHHEro OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue natepdepeHnnu crera.

HaGnronenue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

HabGmonenue noisipu3anuu cBeTa.

[IpumeHeHue noasspoOu0B 1 U3YUEHUS] MEXaHUYECKUX HAMPSIKECHUI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSHMS OT BemlecTBa (Ha
IpUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Ha6monenne nudpakunu, nHTEpGEPEHIIUNA U TIOJIPU3AIIN CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3IydyeHus Ha IBYX HIEIsIX.

Hab6monenne nucnepcun.

HabGmronenne u uccnenoBanue TUPpakImOHHOTO CIIEKTPA.

N3mepenne niavHbl CBETOBOUM BOJIHBI.

[Tonmy4yeHue crekTpa U3Iy4eHHUS] CBETOAMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKH.

Pazgen 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIBHOCTH.

['pannupl  NpUMEHMMOCTHM  KJIacCMYeCKOM  mexaHuku.  [loctynatsr
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. IIpeoOpazoBanust  JlopeHua.
VYcnoue mnpuUUHHOCTU. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPALICHUE JJIUHBI.

DHEPrus 1 UMNYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3bp MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHULIbI. DHEPIUs
ITOKOS.



TexHu4eckre YCTPONCTBA U TEXHOJOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YACTHIL.

VYyeHnueckuit SKCEPUMEHT, 1a00paTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TPeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOe TeroBoe u3NydeHue (M3iIyueHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmelienus: Buna. I'unore3a Ilnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 U a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OmbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. Bonubl ae bpoiins. JlnuHa BoiHb! ne bpouid u
pasMepbl 00JacTH JIOKaNW3alMK JABMXKYyIIeHcss vacTuipl. KopmyckynsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaUIax.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'eiizenbepra.

TexHu4eckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCH: CIHEKTPOMETP,
dboTosmeMenT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

Hccnenoanue dhoropesucTopa.

N3mepenue nmocrosHHoM [Imanka Ha ocHOBe HccienoBanus GoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuxka amoma.

OnbITel MO HCCIENOBAHUIO CTpOeHUs aToMma. I[lnaHerapHas monenb aroma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/Ie aToMa
C OHOTO YPOBHSI SHEPTUU HA APYTOi.



Bunsl ciektpoB. CriekTp ypOBHEW HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3NyuyeHHe cBera. Jlazep.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHI: CIEKTPaJbHbBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpoiCcTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxknonnas moxens snpa IeitsenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30tomnsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyeHue.

3aKOH paJMOaKTUBHOIO pacnajaa. PajiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHE pagMOAaKTUBHOCTH Ha >KUBBIE
opranu3Msbl. EcrecTBeHHbil hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepusie peakTophl. [IpobdieMsr
YOPaBISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKHE aCIEKThl Pa3BUTHUSA
SIAEPHOU YHEPrETUKH.

MeTobl perucTpanyu U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JIENTOHBL.
[IpencraBnenne o CtangapTHoit Mojenu. KBapk-rimtooHHast MOJIENb aIpOHOB.

®uzuka 3a npenenamu CranaapTHOW mojenu. TE€MHas martepus U TEMHas
SHEprus.

EnunacTBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii saxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue paiioakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU IS OOBACHEHUS MPUPOJIbI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl aCTPOHOMHUYECKUX HcciaeqoBaHUM. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJANOTENECKOIbI, BHEATMOC(hEpHast aCTPOHOMHSI.

Bun 3Bé3nnoro nHeba. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHO)KEHUE.

CosiHeuHast cucTeMa.

Connue. ConHeunasi akTuBHOCTh. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCJIE€NOBAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U ABostonnu CoiHla u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunsiii I[Iyts — nama T'amaktuka. [lonoxxenue u nBuwkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku U kBa3zapbl. YEpHBIE ABIPHI B AApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopust bosbiioro B3peiBa. PemmkTOBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JJIsl OTPeIeTICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHUE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3MHBIX
CKOILICHUH.

Du3nYeCKU MPAKTHKYM.

Cnoco0b1 m3Mepenus: GU3NIECKUX BEIMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
1 U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX aTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIC TTOTPEITHOCTA U3MEPEHNN (HPU3MYECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKA MPEIJIOKEHHBIX TUmnore3 (BbIOOp U3 padoT,
ONMCAHHBIX B  TEMATHYECKUX  paslenax «YUYCHUYECKUHA  IKCIEPUMEHT,
n1abopaTtopHbie pabOThl, MPAKTUKYM) ).

0O06o0maomee MOBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEpPKaHUs pa3lie]oB Kypca «MexaHHuKay,
«MonexynspHas Qu3nka 1 TEpMOAMHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCHUTENIBbHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATHUYECKOU chepax AesTeNbHOCTH YeJI0OBEKa, POJb U MECTO (DU3UKU
Y aCTPOHOMHUM B COBPEMEHHOM HAay4YyHOM KapTUHE MUpA, 3HAYCHUE ONUCATEIILHOM,
CUCTEMATU3UpYIOlIe, OOBACHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
(duznueckoi Teopuu, poiib GU3NUECKON TeOpuu B (POPMUPOBAHUM MTPEICTABICHUN
0 (Qu3nyYecKor KapTUHE MHpA, MECTO (HPU3UUYECKON KapTHUHBI MHpa B OOLIEM DPSAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPHKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcaMu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHAmMUA, C6A3AHHBIE C UYUCHUEM MEMOO08 HAYUHO20
no3HaHuA: SABIICHUE, HAY4HBIH (DaKkT, rumoresa, (usMUeckas BETUUYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBaHUE, MOJelb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTEIIbHBIE PUOOPHI, IUPpOBas TabOpaTOPHSI.

Mamemamuka: pelIeHWE CHCTEMBbl YpaBHEHHMI. TpHUroHomMeTpuyeckue
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBHI U MX MPOEKUHUH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBonHbie 3yeMeHTapHBIX (yHKIUNA. [lpu3Haku momOOUsS TPEYroOJbLHUKOB,
ompeiesIeHHE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW TMpupoze, KoiebaTrenbHbIe
IBWKEHHMS B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKU IIpU IPOU3BOJICTBE
JJIEKTPO3HEPTUM,  DJJEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensbl,
yJIBTPAa3BYKOBasi JIMATHOCTMKA B MEIULMHE, ONTHUYECKHUE SBJICHUSA B KUBOU
IIPUPOLE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAIUIMYECKAst CTPYKTYpa TBEPABIX
TEJN, MEXaHW3Mbl OOpa30BaHMs KPUCTAJUIMYECKOM pEHIETKH, CIEKTPaJbHBIMI
aHaJms3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJle)KM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonozusa: TPUMEHEHHE NIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKa, MHAYKIMOHHAs Ie4b,
JMHUU DJIEKTPONEPENay, IEKTPOABUTATEND, pafap, paIHuONPUEMHUK, TEIEBU30DP,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJIHEYHAsl OaTtapes, CyTHUKOBBIE
MIPUEMHHUKHY, SIICpHAsA SJHEPTEeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ Pa3BUTHS.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Y4yeOHOro mpeamera «Du3uKay
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCHIUTATEIbHOMN JESITEIbHOCTH, B TOM YHCJI€ B YAaCTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAKIAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYEIOBEUCCKUX T'yMAaHUCTUUECKUX U
JIEMOKPaTUUECKUX 1IEHHOCTEH;

e TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEpPECAX TPAXKIAAHCKOTO
oOmiecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMHM B 0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHE B3aMMOJCHCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTaMHU B
COOTBETCTBHHM C X (DYHKIIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOUN U BOJOHTEPCKOMN NI€ATEILHOCTH.

NATPHOTUYECKOT O BOCITUTAHUS:

e cpOpPMHUPOBAHHOCTH POCCUICKON TpaXXIAHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE€ OTHOUICHWE K TOCYJapCTBEHHBIM CHMBOJIAM, HOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

e c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYCCKOTO MOBEACHUS;

e CIIOCOOHOCTH OICHWBATh CHTYAIIMIO M MPHHUMATHh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCJIE B ICATEIIBHOCTH YYEHOTO;

e OCO3HAHHME JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOWYMBOTO OYAYIIETO.

ICTETUYECKOr0 BOCIIUTAHMS:

e DOCTETHYECKOE OTHOLICHHWE K MHUPY, BKJIOYas HSCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIETO (PU3NIECKON HAyKeE.
TPYAOBOI'0 BOCIIMTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyiiel mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
00JacTH (U3HUKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€CKOro BOCIIMTAaHUA:

c(hOpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOIIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE ILIEHHOCTH HAYYHOW IEATEJIBHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus (U3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1eidcTBUA:

CaMOCTOATENBHO  (HOPMYIUPOBaTh U  aAKTyaIU3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATEIIBHOCTH, 3a4aBaTh MApaMETPhl U KPUTEPUU HX
JOCTVKCHUS;

BBIBJISITH 3aKOHOMEPHOCTM W TIPOTUBOPEUYHsST B PACCMATPUBAEMBIX
(bU3HUECKHUX SABICHUSX;

pa3pabaThIBaTh TUTAH PEIICHUS MTPOOIEMBI ¢ YIETOM aHAIM3a HMEIOITIXCS
MaTepHalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€ITEIBHOCTb, OLEHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LIEJSIM, OLICHUBATH PUCKH MTOCJIEICTBUI IESITEIbHOCTH;
KOOPAUHUPOBaTh U BBINOJHATH pabOTy B YCJIOBUSIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC HeﬁCTBHﬂZ

BJIAJIETh HAYYHOW TEPMUHOJOTUEH, KIIOYEBBIMU MOHATUSIMHU U METOJaMU
(u3HUECKON HAyKU;



BJaJ€Th  HABbIKAMM  y4e€OHO-MCCIIEIOBATEIbCKOM M IPOEKTHOU
NEeATeNIbHOCTH B 00sacTu (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a1ad  (PU3UYECKOTo
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOI0B NMO3HAHMUS;

BJaJ€Th BHJIAMH JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
CUTyallUsX, B TOM YHCJIE NMPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIACTU
buzuky;

BBISIBJISITh NPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaJU3UpPOBATh 3ajady,
BBIIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHHUs;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ PEIICHHS 3aJaud pe3yibTaThl,
KPUTHUYECKH OLEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3BMEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaATEIbHOU
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI M PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHMUS.

Pab6ora ¢ undgopmaumei:

BJIa/IETh HABBIKAMHU MONY4YeHUs WH(DOpMaANUU (HU3UIECKOTO COACpKAHUS
U3 HCTOYHUKOB PAa3HbIX TUIOB, CAMOCTOSATENIBHO OCYIIECTBISTH IOUCK,
aHaNMM3, CHCTEMATH3AIMI0 W WHTEPIPETANI0 WH()OpPMAIUU Pa3TUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIOJIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKEHUs, TMPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJAEPKaHUSl B Pa3IUUHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHQPOpPMAlMU U II€JIEBON ayIUTOpPUHU, BbIOUpas
ONTUMATIbHYIO0 POPMY MPEACTABICHUS U BU3yAIU3ALIUH.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallMi © CMAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M HUCIOJIb30BaTh  NPEUMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM 0OO0IIMX
UHTEPECOB U BOBMOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NENCTBUH, paclpeessiTh POJU ¢ Y4ETOM MHEHUIN y4aCTHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yacTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLEHUBAThb WJEH C IO3ULUU HOBU3HBI,
OpPUTHHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUYECKOE IIOBEJEHUE B PAa3IMUYHBIX
CUTyallUsiX,  HIpPOSBIATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJbHbIe YueOHbIE J1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEIBHOCTh B
obmacth (GU3NKA MU ACTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PAaCUETHBIX U KaYECTBEHHBIX
3a/iay, IJIaH BBIMOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTb  paMKd  y4eOHOro TpeaMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHNM;

JIenaTh OCO3HAHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh ()OPMUPOBAHUIO U TMPOSBICHUIO 3PYIULUU B 007aCTH
(GU3UKH, MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CﬂMOKOHTpOJH), 3MOHHOHaJILHLIﬁ HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIEeKCUH KaKk OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMUI;

UCIIOJIB30BaTh NTPUEMBI pedJIeKCUU [JIs OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHMBATh PUCKUM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

MIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUX IPU AHAIU3E PE3yJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mponecce MAOCTUIKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBbI II0

buzuke IS ypOBHS CpeaHero oOmero oOpa3oBaHus |y OOyYarommXcs

COBEPIICHCTBYETCSI OMOIIMOHAIIBHBIH UHTEIUICKT, IIPEeIOoJIar oI
c(hOopMUPOBAHHOCTb:
e CaMOCO3HaHUS,  BKJIIOYAMOMIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBaHUS, BKIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM W3MEHEHHUSM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K TIOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €r0 TPH OCYIIECTBICHHH OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIHBIX ~ HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh  BBICTPAHUBATH
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenuss B 10 knacce npenMeTHBbIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOH,
HKOJIOTHYECKOM, COLMATIbHOM M ATHYECKOM cdepax JesTenbHOCTU
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (QYHKIUH  PU3MUECKOW TEOpUU —  MEXaHHUKH,
MOJICKYJISIPHOM (PUBHKA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopmMupoBaHUU MpECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paziuyath YCJIOBUS TNPUMEHUMOCTH MoOjeied (U3WYECKUX Tel U
MPOIIECCOB (SIBJICHUM): HHEpIUMadbHas CUCTEMa OTCYETa, aOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHasi TOYKA, PABHOYCKOPEHHOE JBUXKEHHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAUIMUECKOTO) TeJa, UCAJIbHBIA Ta3, TOUCUHBIN 3aps,
OJTHOPOJIHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclIOBUA (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMN XapakTep (QyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMUECKHE TPOLECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess miiss CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCAa U MEXaHHYECKON
DHEPTUH, CBsI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW SHEPTHH,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HCIOJIb30BATH
MaTeMaTH4IECKOe BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, Broporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U ABJICHUS, UCIOb3Ys
ocHoBHble moONOKeHuss MKT w© 3akoHBI MOJEKYISIpHOW (GUBHKKA W
TEPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPrueil TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATYphl BEIIECTBA CO CPEAHEW KUHETHYECKOU
SHEPrUeu TEIJIOBOTO JIBUKEHUS €r0 4acCTHIl, CBS3b JABJICHUS UICATBHOTO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNepBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIH30BaTh
MaTEMaTH4ECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHneneeBa—Knaneiipona;

aHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHIUI CYNEPHO3UIUUA SIECKTPUUECKUX
NoJIEH, MPU ITOM YKa3blBas YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHWS: 3aKOHbI Oma JJIsl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM 1enu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (PU3NUECKUE TPOILECChl M SIBJICHUS, UCIOIB3YyS BEIUYUHBI:
nepeEMEIEHNUE, CKOPOCTh, YCKOPEHHE, UIMITYJIbC TEJNA U CUCTEMBI TEN, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TMOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi HHEeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIHLHOE
YCKOpPEHUE, CHUJIa TSHKECTH, CUila YHPYrOCTH, CUia TPEHHUS, MOLIHOCTD,
SHEPrus B3aUMOJCHCTBUA Tela ¢ 3emii€ii BONM3M €€ TMOBEPXHOCTH,
SHEprus ynpyroi gedopmainvil MPYKUHBL, KOJIHMYECTBO TEIIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TEpMOAMHAMHUKE, BHYTPEHHSIS
SHEPrus WACATBHOTO OJAHOATOMHOIO rasa, padoTa UICaJbHOIO Trasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOr0 MO,
HAIpsOKEHHOCTh MOJIs TOYEYHOrO 3apsiia WIM 3apsyKEHHOro Iiapa B
BaKyyM€ U B JUDJIEKTPUKE, MOTEHUUAT 3JIEKTPOCTATUYECKOrO IOJH,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABMKYIIAs  Cujia, CHJIA  TOKa,
HalpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHHUE Y4YacTKa LENH C IOCIEIOBATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SIHEPTUS IEKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3WYECKUX  SIBIICHUU:
MEXaHMYECKOE JIBMKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL] BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHOKeHHE, nuddy3us, ucrnapeHue,
KUIEHUE U KOHAECHCAIIUSI, TUIaBJI€HUE U KPUCTAJUIN3ALIMS, HAIPABIECHHOCTD
TEIUIONEPEIaun, 3JEKTPU3ALUS TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh pPE3yibTaThbl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHAEC TpaPuUKOB C YYETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOII IO pe3yJbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ W3MEpPCHHs, OICHUBATH AOCOJIOTHBIC H
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW TUIIOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MOJIYYCHHBIE PE3YJIbTaThl W JENaTh BBIBOJ O CTaTyce MPEIIOKCHHON
TUTIOTE3bI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax yd4eOHOTO DOSKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaHMS;

pemiath pacuy€THBIC 3aJladyd C SBHO 33J]aHHONM M HESBHO 3aJIaHHOH
du3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeUarolleld TpeOOBaHUAM  3ajayw,
OpUMEHSITh  (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUH TMpU HCIOJB30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOIbI DEIICHUS C
y4€TOM TIOJTyUYEHHBIX PE3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHs 3HAaHUU U3
Pa3HBIX pa3eNoB Kypca (PU3UKH, a TAKKE MHTETPALMH 3HAHUN U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHe SBICHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA N1 OOBSACHEHHS OCHOBHBIX
MPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHATM3UPOBATH U OIICHUBATH MOCJEACTBUS OBITOBOM M MTPOU3BOICTBEHHON
JESITETPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIIUN IKOJIOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BAHNN, & TAKKE€ PAa3yMHOM HCIIONB30BAHUU JOCTKCHUM
HAyKd W TEXHOJOTWUH IS JadbHEHIIeTO pa3BUTHS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CIOCOObI padOThl ¢ MHPOpMALMEH (PU3UUECKOrO
cColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKA, MepepadOTKM M NpPEeabsABICHUS Y4eOHOH W
HAy4YHO-TNONMYJISIPHONM MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEpIpETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHHWM, TaK M Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE " MO03HABATEJIbHBIC yMEHUS
CaMOCTOSATEILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKM B Mpolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

pabotaTh B TpyNIe C HUCIOJIHEHHEM pPAa3JUYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBATHO OLICHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

HPOSIBJISITH MOTUBALMIO K Oyyliel NpopecCHOHaNbHON IeATEIbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.

K xonmy oOydenuss B 11 knacce mpeaMeTHble pe3yJbTaThbl Ha YTIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

MOHUMATh podb (QU3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJILHOM M ATUYECKOHN cepax AesTEeTHbHOCTA YeIOBEKa, POJib U MECTO
GbU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIIOBEKa W  JAJIbHEWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMUCATEIbHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIIFHON M TPOTHOCTUYECKON (PyHKIMN (pU3ndecKkoil Teopuum —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb Gu3HNUecKol TeOpuu B (POPMUPOBAHUHU TPEICTABICHUN O
dbuznueckor KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B 00IIeM
PSAZly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUN O IPUPO/IE;
paznuYaTh YCJIOBHS TPUMEHHMOCTH Mojeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DIIEKTPUYECKOE M OJHOPOJHOE
MarHUTHOE TIOJIsI, TApMOHUYECKHUE KOJIeOaHUs, MAaTEMaTHICCKUH MasTHUK,
UJCaNbHbI MPYKUHHBI MasgTHUK, TAPMOHUYECKHE BOJHBI, UJCATbHBIN
KoJie0aTeIbHbIN KOHTYpP, TOHKAs JIMH3a, MOJENeil aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICJIIHN CBETA;

pasziuyath ycCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AJIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
WCIIONB3YySl OCHOBHBIC TIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHEIMaTbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsiaa, cuna Awmnepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio Jlenma, cBsa3p  JD/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOpPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  u3uku  (ypaBHEHHE DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, mpuHIUMI
COOTHOILIEHUs HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO U MAacCOBOTO YHCENl M DHEPTHH B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMUCHIBaTh (DPU3MYECKHE TPOIECCHl U SIBICHHS, HUCIOIB3YSl BEITUUYHHBI:
HaNPsHKEHHOCTD AJIEKTPUIECKOTO TOJISA, TOTEHIIUAT AJIEKTPOCTATHUIECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cuja AMIepa, UHIYKTUBHOCTbD,
ANEKTPOABMKYINA CHUJIa CAMOWHIYKIMW, JHEPrus MarHUTHOTO TIOJIS
IPOBOAHUKA C TOKOM, PEISTUBUCTCKUM HMMIYJIbC, TOJMHAs JHEPrus,
SHEPrus TOKOSI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3apAll A1ipa, SHEPTHsl CBSI3U S1pa;

OOBSCHATh  OCOOCHHOCTH  MpPOTEKaHWUS  (U3WYSCKUX  SIBIICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKIUS, PE30HAHC, MHTephepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotornexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmaibi
anep, TraMMa-u3iydeHue saep, (u3nyeckue MNPUHIUMBI CHEKTPaIbHOIO
aHanu3a u paboThI J1a3epa;

OTIpEe/ENATh HANpaBlIEHUE WHAYKIMM MAarHUTHOIO IOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHHE, CO3AaBaeMOe MIIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUMUTHIBATh €TO XapaKTEPUCTHKHU;

NPUMEHSATh OCHOBOMOJATaloNue aCTPOHOMUYECKUE MOHSITHS, TEOPUU HU
3aKOHBI JJII aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOASIINX B 3BE3MaX, B 3BE3AHBIX CHCTEMAX, B MEXKTaTaKTHUECKON
cpene; ABIKEHUsSI HeOECHBIX Tell, DBOJIOIUY 3BE311 U Beenennoii;
NPOBOJUTh HCCJIENOBAaHUE 3aBHCHUMOCTEH (U3WYECKUX BEIMYUH C
WCIIOJBb30BAaHUEM TPSIMBIX HM3MEPEHHUH, TMPU OTOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpPOBATh pE3yAbTaThl TMOJIYYEHHOH  3aBUCUMOCTHU



(¢u3nUecKUX BEJIMYMH B BHJE TpapuKOB C YYETOM aOCOJIFOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTHMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3BI: IIIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAJTU3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTMCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0ro1aTh TpaBwiia 0€30MacHOr0 TPyia MPU MPOBEACHUH HCCIIeTOBAHUN
B paMKax ydeOHOro OKCIepUMEHTa, NpPAaKTHKymMa U  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEITBHBIX YCTPOIMCTB U J1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3nyeckoll MOJENBIO: HAa OCHOBAaHMM AaHAJIM3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenau, OTBEYalolue TPeOOBAHUSAM 3a7aud, NPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJOB pEIlIeHus 3ajad,
IPOBOJIUTH PAacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/ABI PEIICHUS C YYETOM IMOJYYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue MNPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUI ¢ OMOPON Ha U3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHe SBICHUS;

UCTOJb30BaTh TEOPETUUYECKUE 3HAHMUS [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

NPUBOAUTH TNPUMEPHI BKJIaJAa POCCUUCKMX M 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIl;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPON3BOACTBEHHOMN
JESTEbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TPOIECCAMH, C
MO3UIMH 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O pallHOHATBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JOCTHXKEHUU



HAYKA W TEXHOJOTMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o01ecTBa;

MPUMEHATh pa3iudHble CIOCOObI PadOThl ¢ MHpOpMALMEH (PU3NUECKOrO
COJICpKaHMUsI C HCIOJB30BAaHUEM COBPEMEHHBIX HMHGOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JJISI TOWCKa, MEepepaOOTKH W MpeabsBICHUS YuyeOHOH U
HAy4HO-TIOMYJISIPHOW MH(pOpMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINT
uH(opMaluK, TOTYYEHHOM W3 Ppa3IMUHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTU3UPOBATh  MMOJydyaemMyl  MHPOpMalMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOpMaIINY;

MIPOSIBIISTH OpraHU3aIMOHHBIE U MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUST HOBBIX 3HAHUM B TpoIlecce
BBITIOJIHEHUS POCKTHHIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C WCIOJHEHUEM pPa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHATBLHO PACIIPEACISITh JACATEILHOCTh
B HECTaHJAPTHBIX CHUTyallUsIX, aJICKBaTHO OLICHMBATh BKJIAJl Ka)XXJOro U3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTpUBAeMOi IPOOIIEMBI;

IPOSIBJISATh MOTUBAIIMIO K Oyayiel mpodecCHOHaAbHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypcsl
Pasznen 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hayunslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Jnnamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUH 15 1
3.2 Tepmoaunamuka. TemnioBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. Da3oBbie 14 |
' HEPEXOIbI
Hroro no paszneny 49
Paznea 4. QJIEKTPOJIUHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszen 5. ®PU3MUECKHUI MPAKTUKYM
5.1 Pu3NYEeCKUN NPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE BpeMmst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannyeckue Koyie0aHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
)3 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 |
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pazgen 3. OCHOBBI CIIELIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®u3nKa aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazneny 12
Pa3zaen 6. PU3NYECKUMN MIPAKTUKYM
6.1 PuU3NYECKUN NPAKTUKYM 16 16
Hroro mo pazgeny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000IIeHne
71 MIPEIMETHOTO COJEPKAHUS U OMbITa 15
' NeSITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE BpeMst 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

®dusznka — pyHIaMeHTaJIbHas HayKa o
pHupoie

Hayunb1ii MeTO1 MO3HAHUS U METOIBI
uccaenoBaHusl GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUS B MPOILIECCE
no3Hanus npupoisl. Habmonenue u
IKCIIEPUMEHT B (PH3HKE

Crioco6s1 m3mMepeHus: GU3NIEeCKUX BETUYNH

AGCOIIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX
BEJTUYHH

MonenupoBanue B ¢pusuke. Posb u mecto
¢bu3uku B GOpMUPOBAHUU COBPEMEHHOM
HayYHOU KapTUHBI MUPA, B TPAKTHYECKON
NEeSITeNbHOCTH JIIOCH

MexaHn4ecKoe IBKEHHE. Cucrema
orcueta. OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JABHIKCHUA. HpﬂMaﬂ n O6paTHa$[ 3agadn
MCXaHUKHN

Paguyc-BekTop MaTepualbHOM TOUKH, €T0
MIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus.




[Tepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOPJIUHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABUKEHUS

10

CrnosxeHune nepeMerieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMmepHoe nBmxeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [Ipamonmueitnoe
ABUXXCHUE C TOCTOSIHHBIM YCKOPCHUEM

12

I'padmyeckoe onucanue NpsMOINHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MaJeHHUs. 3aBHCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU M HX TpaduKu

14

JIBukeHue Tena, OpoIIeHHOTO MO/ YTIOM K
TOPU3OHTY

15

KpuBonuneiitHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHas
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
YCKOPEHHUE

16

KonTtponsHas paboTa o Teme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnanbHble
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIBLHOCTH [ 'amuies.




HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHoselicTByroas cuiia. Bropoit

18 3akoH Herotona. Macca

19 B3aumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh TPABUTALIMOHHOW U
MHEPTHOUN MaccChl

2 Cuna TSKeCTH U yCKOpeHHe CBOOOHOTO
TaJIeHUS
JIBukeHne HeOeCHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl cui

25 TpeHus. JIBUKeHHE B KUJIKOCTH U rasze ¢
Y4€TOM CHJIbI COITPOTUBIICHUSI CPE/IBI

26 Janenue. ['uapocrarnueckoe JaBiaeHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 ITocTynarensHOE U BpalaTesibHOE
JBUKEHHUE TBEPJOrO Tesa

)3 MOMEHT CuiIbl OTHOCUTEIIBHO OCH
BpaieHus. [1nedo cumbl

79 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY

teny. LleHTp TsxecTu Tena. YcinoBus




paBHOBECHS TBEPIOTO Tela. Bubl
paBHOBECHS

30

Pemenue 3amau

31

KonTtposnsHast padbota o teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynsc maTeprabHOM TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAJIBHBIX TOYEK. TeopeMa o
JBAKEHHUH LIEHTPA Macc

33

NmMmynbe cuitbl U U3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXpaHEHUsI UMITYJIhCa.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT uMIy/Ibca MaTepUaTbLHON TOUYKH.
[IpencraBienue o COXpaHEHUHM MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HA KOHEYHOM
nepemeteHuu. ['padpuueckoe
npejcTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaTbHON TOUKH

38

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMMOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOHN SHEPTrUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBHenue beprymnu 1uist uieanbHON
HKHUJKOCTH

41 KonTponbHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHre npencraBieHuid 0 Npupoie

42 ternoTel. OcHOBHBIE ToJokeHusT MKT.
Hudody3us. BpoyHoBckoe ABMKEHNE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TEJ. XapaKkTep ABUKECHUS U
B3aMMOJICICTBHS YAaCTHULl BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (AaTOMOB).

44 Komnuectso Bentectsa. Iloctossunas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Permrenue 3agau

47 Wneanpueiii ra3. ['a30Bbie 3aK0OHEI

43 VYpaBuenue Menneneena-Knanelipona.
Pemenue 3anau

49 AbGcomoTHas TeMieparypa. 3aKoH
JlanpToHa

50 N3omponeccel B UACAIBHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBuenne MKT

53

Pemenue 3amau

54

CBs3b a0COIOTHOM TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpEHEH
KMHETUYECKOHN SHEPrUeH NOCTYNaTEIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

O0001IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
teMe "OcuoBelt MKT"

56

KonTtponpHas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cuctema. 3alanue
BHEIIHUX ycnoBui juist TJI cuctemsl.
Brenrane 1 BHyTpeHHHE TTapaMeTPBHI.
[Tapametpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamonpousBosibHas penakcauus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Monenp uaeajibsHoTo ra3a B
TepMOJAUHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIIN

60

YpasHenune MenpeneeBa-Knanelipona u
BBIpaKCHUE JI BHYTPEHHEN SHEPrUuu

61

BripaskeHue a1 BHyTpeHHEN SHEPIUn
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.




KBa3ucraTiuecKkue U HeCTaTHICCKUE
MIPOLIECCHI

62

DOneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenada kak crnoco0® U3MEHEHUs
BHyTpeHHel sHeprun TJ] cucremsl 6e3
COBEPUICHUS padOTHI

64

KonBekuus, TEMIONpoBOIHOCTD,
U3JTy4YCHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH
BENIECTBA. Y IeJIbHAsS TEIJIOTa CTOPAHUS
TOILJINBA

66

Pacuér xonuyecTBa TEIJIOTHI IPU
Teruionepeaayue

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBrlil 3aKOH TEPMOAMHAMUKHU

68

KonunuecTBo TemnoTsl u paboTa Kak MEpbI
WU3MeHEeHus BHyTpeHHel snepruun T /1
CUCTEMBI

69

BTtopoii 3akoH TepMOIMHAMKKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMOCTh PUPOAHBIX
MPOIIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHH TCIIJIOBBIX MAllIWH.
KIIJT

71

MaxkcumanbHoe 3Hauenue KITJ. Iuxn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HUCITOJIb30BaHMUS
TEIUIOBBIX JBHUTaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPeJIbl

74

Pemenne 3amau

75

O0001IeHne U cCUCTEMAaTU3AIIMS 3HAHNUI 110
teme "Tepmonunamuka. TermnoBbie
MaIIUHBL"

76

KonTponbHas pabota no teme
"Tepmoannamuka. TernaoBele MalIuHb"

77

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurnenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBINICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O ITapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O ITapa. 3aBUCUMOCTD
TEMIICPATYpPhbl KUIICHHUA OT JaBJICHU B
KUIKOCTHU

79

BrnaxHocth Bo3yxa. AGCOIIOTHAS U
OTHOCUTEIbHAS BIaKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS CBOMCTB
KpUCTAJIJIOB

82

IInaBnenue u KpucTtajuii3alus. Y aenpHas




TeroTa tiasieHus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTsokeHue
u cxarue. Casur. Monyns FOnra. Ilpenen

yIpyrux aehopMariuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJieOaHUi YacTHUIl BElecTBa

85

[IpeoGpa3oBanue s3Hepruu B GazoBbIX
nepexojax

86

VYpaBHeHuUe TEIIOBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanuspHbie
aBJeHUs. J{aBieHue moj CKpUBJIECHHOM
MMOBEPXHOCTHIO XHUAKOCTH. Dopmyrna
Jlannaca

89

O000111eHHE U CHCTEMATH3ALMSI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

90

KontponbHas padoTa o Teme "ArperaTHbie
cocTosiHus BemecTa. Pa3zoBbie Mepexoabl”

91

DJIeKTpU3aus Tej U €€ MPOsBICHUS.
DnekTpudeckuil 3apsia. JBa Buna
ANEKTPUUECKUX 3apsaoB. [IpoBogHuKH,
JURJIEKTPUKHU U MTOJTYIPOBOIHUKHI

92

OneMEHTapHBIN MEKTPUIECKUI 3apsil.
3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia

93

Bzaumopericteue 3apsnoB. Toueunsie
3apsaasl. 3akoH Kynona




94

Pemenue 3amau

95

Dnekrpuyeckoe nose. Ero neiictBue Ha
MEKTPUICCKHUE 3aPSIIbI

96

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
[TpoOHbIit 3apsia. JIuauM HANPSHKEHHOCTH
aneKkTpudeckoro nois. OqHOpPoIHOE
ANEKTPUYECKOE 0JIe

97

[ToTeHMamTbHOCTH DJIEKTPOCTATUIECKOTO
noJis. Pa3HOCTh MMOTEHIIMAJIOB U
HaIpsOKEHUE

98

[TorenumansHast 3HEPTUs 3apsaa B
3NEeKTpocTaTuuecKkoM rnose. [loreHnnnan
3JIEKTPOCTATUYECKOTO TOJISk

99

CBs13b HaNPSDKEHHOCTH TOJIA U PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHIUIT CYTIEPIIO3UITUHN IITEKTPUUECKUX
noJien

101

Pemrenue 3agau

102

[Tone Toueuynoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU cepbl

103

ITose paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. [loyie paBHOMEPHO 3apsKEHHOM
OECKOHEUYHOH IUIOCKOCTH

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
YcaoBue paBHOBCCHUS 3apAa0B

105

I[I/IBJ'ICKTpI/IKI/I " NOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOPa. DINEKTPOEMKOCTH MIOCKOTO
KOHJIEHCAaTopa

107 [TapannenbHoe coeJMHEHNE KOHACHCATOPOB

108 [TocnenoBarenbHOE COEAMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenue 3amau

11 JIBMKEHHE 3apsyKEHHOM 4acTUIBI B
OJTHOPOJTHOM DJICKTPUUECKOM TI0JIe

112 Pemenue 3agau

113 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o
Teme "DnekTpuueckoe mnosie"

114 KonTtponsHas padoTa o tTeme
"Onexrpuueckoe noie"
Cuina toka. [TocTossHHBIN TOK. Y CIOBUSA

115 CYILIECTBOBAHUS MMOCTOSTHHOTO
AIEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsbxenue u 9/1C

117 3akon OMa [uid ydacTKa Lenu.
DNEKTPUUYECKOE COMTPOTUBIICHHE
3aBUCUMOCTb COMPOTUBIIEHUSI OAHOPOIHOTO

118 IIPOBOJIHUKA OT €r0 JUIMHBI U IIJIOLIAINA
MOIMEPEYHOI0 CEYEHUs

119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaiebHOE,

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 uenei. [Ipasuna Kupxroda !

122 Pemenue 3agag 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyna —Jlenua

124 Pemenue 3agau 1
MOILIHOCTH 3JIEKTPUYECKOTO TOKA.

125 TemnmoBast MOIITHOCTE, BRIACIICMAasI Ha 1
pesuctope

126 Pemrenue 3amay 1

127 O/JIC 1 BHyTpeHHEE CONTPOTUBIICHHE 1
HCTOYHHKA TOKA

128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) |
AIEKTPUYECKOH LIETTH

129 Pemenne 3amau 1

130 MoImHOCTh UCTOYHHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konpaencarop B 1ienu NoCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Permrenue 3agau mo reme "IlocToSIHHBIN |
3JIEKTPUUECKUN TOK"

135 Pemenne 3amag mo teme "IlocTOSTHHBIN |
ANEKTPUUECKUH TOK"

136 Pemenne 3amad mo Teme "IlocTosTHHBIN |
ANEKTPUUECKUH TOK"

137 O0o001IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10 |

Tteme "[1oCTOSIHHBIN 27eKTpUUECKUI TOK"




138

KonTtposnsHas paboTa o teme
"I1oCTOSIHHBIN 37EKTpUUECKU TOK"

139

DneKTpudecKasi IpOBOIUMOCTh Pa3IMYHbBIX
BEIIECTB. DJIEKTPHUUYECKUI TOK B METAJUIAX.
CBepXnpoBOIUMOCTb

140

DNeKTpUUYECKUil TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUTSL DIIEKTPOJIN3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0Oopbl

143

DIEKTPUYECKUN TOK B MOJYIMPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue CUiibl TOKa U HAPSKEHUS B
L[ENU OCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o ¢puszuke. [Ipumepsr
u3MepeHus: (PU3NYECKUX BETUYUH MIPH
MOMOIIY KOMITBIOTEPHBIX JaTYHKOB"

146

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LETIBIO ONPEAENICHUS] MTHOBEHHOM
ckopoctH"

147

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue yCKOpeHHUs Ipu
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




NBIOKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
nBIOKeHun"

148

PuU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "N3ydueHue ABuxKeHUs Tena,
OpOIIEHHOT0 rOPU30HTAIBHO"

149

®u3N4EeCKU IPAKTUKYM IO TEME
"N3ydyeHue NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM MO MOJTYJIFO CKOPOCTHIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHIIBI
IIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockocTu" i "[IpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU ABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHue OT ero Maccol"”

151

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YOPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aedopmanun”
nnu "M3yueHne IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTOMN Yepe3
JIErKui 6J10K"

152

DuU3NYECKUN IPAKTUKYM I10 TEME




"N3mepenne ko3 duiimenTa TpeHus mno
BEJIMYMHE YIII0BOTO KOA(PPHUIIMEHTA
3aBucumoctu Frp(N)" unu "UccnenoBanue
JBYDKEHUS OpycKa 110 HAaKJIIOHHOH
IJIOCKOCTH C NEPEMEHHBIM KOAIPPHUIIUEHTOM
Tpenus" wnu "M3yueHue 1BUKEHUS Tpy3a
Ha BaJly Cc TpeHUeM"

153

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUil paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BpameHus"
nimy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" ninu "M3yuenne
YCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
IJI01[ab ONOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHune uMmmysbca Tesa mno
TOpMO3HOMY IyTU" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATU" uiu "CpaBHeHue
M3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HccnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYIOM B3aUMOJICHCTBUU"
uinu "M3MepeHre KHHETUYECKOU SHEPrun
TENa 10 TOPMO3HOMY ITyTH"

155

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3y4ueHne n30TepMUUECKOT0 IIpoLecca
(peKOMEeHIOBaHO UCIOJIb30BAHNE
uudpoBoii 1aboparopun)" wnm "U3yuenue
n30X0pHOTro npouecca” nian "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

156

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiiecca OCThIBAaHUS
BemecTBa" nin "Mccnenosanue
aauabatHoro npouecca” nian "M3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
JKuaKocten"”

157

Pu3NYEeCKU IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN MCIIAPEHNUS
kunkocter" nmm "M3mepenue ynenbHoi
TEIUIOTHI TUIaBJeHUs JibAa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"N3mepenune abCOMOTHON BIAXXKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomenieHun". Msmepenue korddunneHra
IIOBEPXHOCTHOI'O HATSKEHUS

158

dusnueckuil NpakTUKYM 10 TeEMe
"HaGnroneHnue npeBpaiieHus SHepruu
3apsHDKEHHOTO KOH/IEHCATOPa B SHEPrUI0
n3inydyeHus ceeroauoa’ wiu "M3yuenue
IIPOTEKAHMSI TOKA B LIEMH, COEpKaIEN
koHJeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHUUAIOB (HAIPSHKEHUS) TIPH
MIOCJIEAOBATEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

159

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yneabHOro
COINPOTUBIIEHUS IPOBOJAHUKOB'" WK
"WccnenoBanye 3aBUCUMOCTU CUIIBI TOKA OT
HaIPsDKEHUS JTs1 JIaMITbl HaKaJIiBaHUs "

160

®uU3NYECKU IPAKTUKYM I10 TEME
"HaGnronenue anexrponusa" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
nin "HccrnenoBanue 3aBUCUMOCTH
COTPOTHBIICHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH Juoaa"

161

PesepBubIit ypok. O6001mIeHNEe 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"Kunematuka"

162

PeseprubIit ypok. O6001eHNE 1
CUCTEeMaTH3alMs 3HAaHH 110 TeMe
"Jlmnamuka"

163

Peseprubiit ypok. O6001meHNE 1
cucTeMaru3anysa 3HaHuH 1o Teme "CraTtuka
TBEpAOro Temna"

164

PesepBublit ypok. O6001IeHE U
cucTeMaTu3alis 3HaHui 1o TeMe "3aK0HEbI
COXpaHEHUs B MeXaHUKe"

165

PesepBHrlit ypok. O6001IeHE U
cucreMatu3anys 3Haguii mo reMe "OCHOBEBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHrlit ypok. O6o0IeHNE 1
cucTeMaTH3allks 3HaHUH 10 TeMe




"Tepmoaunamuka. TeraoBbie MalIuHbI"

167

PesepBHrIit ypok. O600IICHNE 1
cHCTEeMaTH3alMs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®dazoBble Iepexoan"

168

PesepBubiit ypok. O60011eHNE 1
CUcreMatTu3sanus 3HAaHUH 110 TEME
"DnexTpuueckoe moje"

169

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"[ToCcTOSHHBIN 3JIEKTPUYECKHUM TOK"

170

PeseprubIit ypok. O6001eHNE 1
cucTeMaru3anys 3Haguil mo reMe "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoka Bcero Komrpoaemeie | Hpakririeckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI pecypeE!
BzaumopelicTBre HOCTOSHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHurtHoe mnoJe. 1
I'unoteza Ammnepa
Bekrop marautHON mHAyKIuu. [IpuHmn
2 CYNEPHO3UI[MYA MATHUTHBIX ToJIeH. JInnnun 1
MAarHUTHOW WHIYKIIUH
3 MarauTHO€ 1oJie MPOBOIHUKA C TOKOM. |
OnbIT OpcTena
Cuna Amrniepa, €€ HapaBJIE€HUE U MOYJb 1
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI
Cuna JlopeHua, €€ HanpaBiI€HUE U MOYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 1
OJHOPOJTHOM MAarHUTHOM TI0JI€
Permrenue 3agau 1
PaGora cunel Jlopenia 1
10 Pemenne 3agau 1
1 MarsuTtHoe 10Jie B BEIIECTBE. |
deppoMarHeTuku, napa- u 1uaMarHeTUuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MaruutHoe mose"

14 Pemenne 3agau o reme "MarautHoe nosie"

15 SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.
[ToTok BeKTOpa MarHUTHOM MHIYKLIMHA

16 OJ1C unaykuuu

17 3aKOH AMEKTPOMATrHUTHON UHIYKIIUH
®Dapanes

18 Buxpeoe anektpuueckoe noJsie. Toku @yko

| OJ1C MHAYKINH B ABMKYIIUXCS

? MIPOBOTHUKAX

20 Pemenue 3agau

21 [IpaBuno Jlenua

2 NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

3 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprus MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Permrenue 3agau

26 O0001Ienre U cucTeMaTH3aIis 3HAHUH 110
Teme "DIeKTpouHaMuKa"

7 KonTponsHas pabota o Teme
"OnexTpoauHamuka'

)3 KonebarenbHas cucrema. CBOOOIHEBIC
konebanus. 'apmMoHnueckue koneGaHus

29 KunemaTtnueckoe n JHHAMHUYECKOE

OIIMCAaHME KOJIeOATEIbHBIX JBHKCHUHN




DHepreTuyeckoe onucanue. BoiBos
IUHAMHWYCCKOT'O OITMCAaHUA FapMOHI/I‘{GCKHX

30 KOJIeOaHU U3 WX SHEPTEeTHICCKOTO U
KUHEMAaTHYSCKOI'0 OIUCAHUS

31 Ammutyna u ¢dasza Kosnedbanui
[lepuon u yactora kosiebanuii. [lepron
MaJbIX CBOOOIHBIX KOJICOaHMIt

32 MaTeMaTH4ecKoro MasitTHuka. [lepuon
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiITHHKA

3 3aryxaromue kojaebaHus. BeiHyX1eHHbIE
Konebanus. Pe3onanc

34 ABTOKOJI€0aHHUSA

35 Pemtenue 3amay

36 Ypoxk-koHpepennus "MexaHnueckue
KoJieOaHUsl B MY3bIKaJIbHBIX HHCTpYMEHTaX"

17 O0001Ienre ¥ cucTEMAaTH3aIMs 3HAHUH 110
TeMe "Mexannueckue Kojieoanus"

18 DNIeKTpOMarHUTHBIE KOJICOaHUsI.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsi/ia KOHJIEHCAaTOpa C aMIUIUTYA0U CHJIBI
TOKa B K0JIeOATeTbHOM KOHTYpe

40 3aKOH COXpaHEHUs YHEPTUU B UJI€ATTbHOM
KoJiebaTeTbHOM KOHTYpE
3aTyxarolue 31eKTPOMarHuTHbIE

41 KosiebaHus. BeiHyXeHHBIE

QJICKTPOMArHUTHBIC KoJIeOaHUs




[Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B LIETIM IEPEMEHHOTr0 TOKa

13 Karyika HHIyKTHBHOCTH B IIETTH
MIEPEMEHHOT0 TOKa

44 3axoH Oma Juis 3IEeKTPUYECKO Lienu
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U JENCTBYIOLIEE 3HAYCHHE
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onaHc B anekTpuueckoi nenu

47 Pemenue 3agau
WneansHbIif Tpancdopmatop.

48 [TpousBoicTBO, MIEpenaya U NOoTpedICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU MIPU MPOU3BOJICTBE

49 3neKTpo3Hepruu. KynpTypa ucnosib30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHOM KU3HU

50 Pemtenue 3amay

51 Permrenue 3agau

5 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KoyieOanus"

53 MexaHu4yecKue BOJIHbI. XapaKTEePUCTUKH
MEXaHUYECKUX BOITH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEpUCTUKHU 3ByKa

56 Wudpas3syk u ynapTpassyk. lllymosoe

3arpsA3HCHUC Opr)KaIOH_Ieﬁ Cpcabl




57

Pemenue 3amau

58

3JICKTpOM3FHPITHBIC BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa AJIEKTPOMATHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIATIB PaTIUOCBS3U U TEICBUACHHUS.
Paagunonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN CpeIbl

62

Kontponbras padota no teme "Konebanust
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpPAKEHUS

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTPAKCHUSA U ITPECIIOMJICHUSA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper




JInn3bl. DOKYCHOE PaCCTOSIHUE U

69 ONITHYECKAs CUJIa JIMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
cucTtemMax. YBEIUYEHUE JIMH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIIBIO
JIUH3

72 ['ma3 xak onruueckas cucrema

7 Pemenne 3amau. [Ipeaens npuMeHIMOCTH
reOMETPUYECKON ONTUKHI

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbIe ICTOYHUKH. Y CITIOBHS
HaOJI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemrenue 3agau

79 [Ipumenenue unteppepeHun

80 Judpakuus cBeTa

81 JudpakironHas pemeérka. Y cloBue
HaOII0/ICHUS TTIAaBHBIX MAaKCUMYMOB

82 Permrenue 3agau

23 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemrenue 3agau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE

26 O06o001eHne u cucTeMaTu3aus 3HaHu| 10

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTuka» 1
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXAaHUKH. 3aKOHBI AEKTPOAUHAMUKH U 1
MIPUHIIUATT OTHOCUTEITLHOCTH

29 [TocTynatel cienuanbHON TEOPUU |
OTHOCUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 NPUYUHHOCTH. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAILEHUE JITTUHbI

91 OHeprus ¥ UMITYJIbC PEISITUBUCTCKON |
YaCTHULIbI

90 CBs3b MaccChl C SHEPTUEH U UMITYJIbCOM |
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS

93 PaBHOBecHOE TeII0BOE U3ITyYeHUE 1

94 3akoH cMertennsa Buna 1

95 I'mnore3a M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U uMIynbc GpoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTona. |
3akonbl potorddekTa

08 VYpaBHenue DitHiTeitHa 1715 PoTodPdexTa. |
"Kpachas rpanuna” gotosddexra

99 JHaBnenue cBeta. OnbiTel 1. H. JIeOGeneBa 1

100 BonHOBEIE CBOMCTBA YaCTHII 1
Bounnsl ne bpoiins. JlnmuHa BoJHBIL 1€

101 Bpoiins u pa3mepsl 001aCTH JTOKATU3ALMH 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOITHOBOM yalln3m

103 Judpakmus 3JeKTPOHOB Ha KPUCTALIAX
Crienurka u3MepeHnuii B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacu€THbIX 3ama4
Kontponbnas padoTa no temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJTHOBOI
nyanism"

108 OTMBITHI IO UCCIIEIOBAHHIO CTPOCHHUS aToMa.
[Tnanerapnas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Buppsl cnektpoB. CrieKTp YpOBHEHM S3HEPTUU
aToMa BOJ0OpO/ia

11 CHOHTaHHOE U BBIHYXJCHHOE U3Ty4eHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsi 1 MacCOBOE YKCIIO Sapa.
H3otonsl. PainoakTMBHOCTH
3aKoH paJnoaKkTUBHOIrO pacnajaa. CBoiicTBa

114 MOHU3UPYIOUIErO U3IydeHus. BinusHue
PaaOaKTUBHOCTH Ha KUBbBIE OpPraHU3MBbI.
Jo3umerpus
DHeprusi CBA3U HYKJIOHOB B s/ipe. SnepHble

115 cuibl. JleexT maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rinrooHHas MOJENb apOHOB

117

®wusuka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Matepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TTPUPOIBI KOCMHYECKHX
00BEKTOB. METO/IbI aCTPOHOMHYECKHIX
HUCCIIEI0OBAHUI

120

COBpeMeHHBIC OIITHUYCCKHUEC TCIICCKOIIbI,
PaauOTCIICCKOIIbI, BHeaTMOC(bepHaH
ACTpOHOMUSA

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/bI, INTAHETHI, UX BUINMOE IBHKCHHUE

122

Conueunas cucrteMa. Connie. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKH.
Jnarpamma "creKkTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3BC3I[I)I TJIaBHOM ITOCJICA0BATCIIbHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMEHHbBIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HU
3BE3]1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacmpenne Beenennoit. 3akon
Xab06mna. Teopust bonbioro B3peiBa.
PenukToBO€ H3nydeHNE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpPOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O I10JIS
MOCTOSHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOUCTB
dbeppomarnerukoB" unu "HccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3mepenue cuibl AMnepa" wnn "HU3yuenune
3aBUCHMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIUU
Ha OCHOBE U3MEpEHMs cuiibl Amnepa”

132

DuU3NYECKUN IPAKTUKYM I10 TEME
"HccenqoBanue IBICHUS




3IEKTPOMArHUTHOU MHIYKIUU'" WIH
"OnpeneneHue HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIA"

133

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"
nin "COopka MOJENHU IEKTPOMAarHUTHOTO
reHeparopa"

134

®uU3NYECKUH IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U TIPY)KUHHOTO
MasTHUKOB"

135

Pu3NYeCKU IPAKTUKYM IO TEME
"[IpeoOpazoBanue YHEPTUU B IPYKUHHOM
MasTHHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"MccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEA0BATENLHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY U Pe3UCTOp" WIIu
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B IIEIH [TEPEMEHHOTO TOKA"

137

dusnueckuil NpakTUKYM 10 TeEMe
"N3yueHue napaMeTpoB 3BYKOBOU BOJIHBI"

138

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenune nokasaTeiis NpeloMIICHUS
crexna" win "llonyuenne n3o6paxeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsHUA OT BELECTBA (HAa IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIITIX
3"

140

PuU3NYECKU IPAKTUKYM I10 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHIAH
U ToJIsipU3auu ceera”

141

@u3N4EeCKU TPAKTUKYM I10 TEME
"Onpenenenye UMITyJIbca U SHEPTUU
penATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTHUI B MAarHUTHOM
nose)"

142

Pu3NYeCKU IPAKTUKYM IO TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HcciienoBanus Gororddexra"” nim
"HccneqoBaHye 3aBUCUMOCTU CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hOHA C
HCIOJIb30BaHUEM J03UMeTpa" WiH
"N3ydeHue mormomeHus 6era-4acTuil
aTFOMUHHEM"

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"Habnronenus 3B€31HOr0 HebOa
HEBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHEIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé31p61" min "HalOmroneHus B TEIECKOII
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIEHUI"

146

O0o001Ienye ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHOMUHM B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMANIHOM U ATUYECKOM cepax
JIEeITEILHOCTH YeJIoBeKa

147

OO6o01menne u cucTeMaTu3alus 3HaH.
Ponb u MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eH1Ee U cUCTeMaTH3alrs 3HAaHUH.
Ponb dpusmdeckoit Teopuu B GopMupOBaHUN
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011IeHrE U cUCTEMATU3ALMS 3HAHUI IO
teme "Kunematuka"

151

O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Cratuka TBepAoro rena"




153

O06001IeHre U cucTeMaTu3aus 3HaHUH 10
Teme "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O06o00meHne U cucTeMaTu3aus 3HaHUK 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O0001IeHne U cCUCTEMAaTU3AIIUs 3HAHUI 110
teme "Tepmonunamuka. TemnaoBbie
MaIIuHer"

156

O00011IeHNE U CHCTEMATH3AIMS 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
Teme "DnekTpudeckoe mnosie"

158

O06o01enre 1 cucTeMaTru3alys 3HaHUH 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

159

O06001IeHne U cucTeMaTU3alus 3HAHUI [0
teme "Toku B pa3nuyHbIX cpegax"

160

O00011eHre U cucTeMaTU3aLMs 3HAHUI 1O
teMme "MaruurtHoe nose"

161

PesepBuriit ypok. O6001IeHE U
CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME
"DJeKTpOMarHuTHas UHyKIus"

162

PesepBHsiit ypok. O6001IeHEe 1
CHCTEMAaTH3aIUs 3HAaHUI 10 TEME
"MexaHndeckue Kojaeoanus"

163

PesepBHrlit ypok. O600IIeHE 1
cucTeMaTH3alus 3HaHUH [0 Teme
"DnekTpoMarHuTHeIe Kosebanus"




164

PezepBubiit ypok. O0oOIIeHNE U
cHCTEeMaTH3alHs 3HAaHUH 110 TEME
"MexaHn4yecKue U 3JeKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3amnys 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE 1
cucreMarusamysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubiit ypok. O6001eHNE 1
cUCTEeMaTH3allusl 3HaHUH 110 TeMe
"KopmyckynsipHO-BOJIHOBOM yanu3m"

168

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reMe "duznka
aroma"

169

PesepBubIit ypok. O6001meHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
ATOMHOTO SApa U JIEMEHTapHBIX YacTUIl"

170

PesepBubiit ypok. O6001meHNE 1
CUCTeMaTH3allMsl 3HAaHHI 110 TeMe
"DnemeHTH! acTpohu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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