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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE CcpeaHero ooOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHOM mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takxke ¢ yueTom (enepabHON paboueit nporpamMmel Bociutanus u Konneniuu
npenojaBanus  yueOHoro mpeamera «@Puszuka» B 00pa3oBaTENIbHBIX
OpraHU3aUAX Poccuiickoi Odenepaunu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢uzuke omnpenenser o00sA3aTENbHOE MPEIMETHOE
COJIEp’KaHUE, YCTAHABIMBAET PEKOMEHAYEMYIO MMOCIEI0BATEIbHOCTh U3YUYEHUS
TEM U pa3lesioB Y4yeOHOro mpeaMera ¢ YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4e€OHOrO MpoIecca, BO3PACTHBIX
ocobenHocteil obyuatontuxcs. [Iporpamma no ¢usuke maét nmpencTaBlieHUe O
HEesiX, COoAepKaHuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIMTAHUS M PA3BUTUS
oOydJaronuxcsi cpeacTBamMu yueOHoro mpenvera «Dusmka» Ha yriayOJaéHHOM
YPOBHE.

N3yuenue kypca ¢uszuku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aaun MpoeCCUOHANTBHOM OpPUEHTAllUM, HANpPABJICHO Ha CO3JaHUE YCIIOBUMN
JUISL TIPOSIBIIGHUSI CBOMX WHTEIJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4aroluMcs, KOTOpbIE HEOOXOAUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsI B OpraHM3alusix MNPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B mnporpamme mno ¢Qusuke omnpeaensroTcs IUIAaHUPYEMbIE Pe3yJIbTaThl
OCBOCHMS Kypca (HU3MKM Ha ypOBHE CpeaHero ooOiero oOpa30BaHUS:
JUYHOCTHBIE, METAaNpeIMETHbIE, MpeIMETHbIE (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIIuXcs,
OCBOMBIIMX MPOrpaMMmy Mo (PU3MUKE HA YPOBHE CPEAHETO OOIIero o0pa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

[Iporpamma mo gu3uke BKIIOYACT:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKU Ha YIIIyOJIEHHOM
yYpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI IO T0JIaM 00YUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» mo rogam oOydeHuUs.

[Iporpamma 1o (u3uke UMEET MPUMEPHBIA XapakTep W MOXKET OBITh
UCIIOJIb30BaHA YYUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX pabOUMX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTEICH
U TPEAOCTABISET BO3MOXXHOCTH [JI PEaTU3alMU PA3IUYHBIX METOJIUYECKUX
MOJIXOJIOB K TpenojaBaHui0 (HU3MKA Ha YriayOJE€HHOM YPOBHE IMPH YCIOBHH
coxpaHeHus 00s13aTeHHOM YaCTH CoJIepKaHuUs Kypca.

du3nuka Kak Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Qusukm —
CUCTEMOOOPA3yIONUK  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueil, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIMPEEITHIIO
XapakTep W OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUNH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJIy4Y€HUS HOBBIX MAaTE€pPUAJIOB C
3aJlaHHBIMU  CBOMCTBaMU. I3ydeHue (u3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMHpOBaHUE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa OO0ydYaromerocs, B



dbopMHpOBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4€OHBIX HCCIICIOBAaHUM.

B ocHoBy kypca (u3umku Ha ypOBHE CpeAHero ooOuiero oOpa3oBaHUS
MOJIOKEH Psii UJIeHd, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIUIBL €ro
OCTPOCHHUSI.

Hoea uenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBIISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3zesioB (U3HMKHU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea 2enepanuzayuu. B cooTBETCTBUM ¢ HEW Marepuan Kypca (U3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBiseTcs
dbopmMHpoBaHUE NMPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus npeanonaraeT UCIoiIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUUYECKON HayKHU, OCMBICICHUE CBSI3U PA3BUTHS
bu3ukn ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3uku yriyOiEHHOTO
YpOBHS TpeEArojiaraéT 3HAKOMCTBO C IIHPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOIMCTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coJiepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKHUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a TakkKe 00CYXJICHUS
npoOieM  palMOHAIILHOTO  MPUPOJIONOJIB30BAHUS M IKOJOTHYECKOM
0€30I1aCHOCTH.

OcBoeHnue cojiepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIHUINAX CUCTEMHO-JEATEeIbHOCTHOTO Toaxoaa. g hu3uku peanusaius
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU  CaMOCTOATEIBHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO JACHCTBYIOIIETO hakTopa ydyeOHOro Iporiecca.
Jlist yrmyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOYAIONMIETO (PPOHTANIbHBIE YUYEHWYECKHUE OTBITHI IPHU
W3Y4YEHUH HOBOTO MaTepualia, JIabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3ndecKoro mpakTukyma. B
NIEPBOM cClIydae MPaKTUKyM MpoBoauTCs b0 B koHIe 10 u 11 kiaccos, mmubo
IIOCJIE TIEPBOTO M BTOPOrO MOJYTOAMKA B Ka)XJIOM M3 3TUX KJIAaccoB. Bropoi
Croco0 — ATO UHTErpanus padoT MpaKTUKyMa B CUCTEMY J1aOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSITCS B MpoIlecce M3ydeHus: pasnena (temsl). [Ipu stom mox
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEILHOE MUCCIEA0BaHUE, KOTOPOE
IIPOBOJIUTCSI TIO PYKOBOJICTBY CBEPHYTOT0, 000OIMIEHHOTO BHJIa O€3 MOIIAroBOM
UHCTPYKITUH.

B nporpamme mo ¢u3MKe cHcTeMa YYEHWYECKOTO OSKCIEPHUMEHTA,
1abopaTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM MepedHeM. Borioop
TEMAaTUKH JJISI OTHX BUJIOB YYCHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBISIETCS
YYaCTHHKaMU 0Opa3oBaTEeNbHOTO Tpollecca MCXOMsd U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaieHus kaOwHeta ¢usuku. [Ipu sTOoM
obecrieunBaeTcs OBNaJieHUE O0YJArONUMUCS YMEHUSIMH MPOBOAUTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (DU3NUYECKUX BEITUYUH U
MTOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX THIIOTE3.

Bonwioe BHUMaHUWE yIENsSeTCs PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacUE€THBIX 33a71a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO



3alaHHOM M HESBHO 3a/JIaHHOM  (U3MYECKON MOJEINbl0, MO3BOJISIONINE
OPUMEHSTh U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjeia
Kypca, TaKk M HHTErpUpys MPUMEHEHUE 3HAHUW M3 pa3HbIX paznesnoB. s
KaueCTBEHHBIX 3as1a4y PUOPUTETOM SIBIIIIOTCS 3a/laHus Ha
o0bsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (U3UMYECKUX SIBJICHUN M MPOIECCOB B
OKpYXKalolllel KU3HU, TpeOyrolue Bbioopa (pu3ndeckoi MOJenu JJis CUTYaluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualbHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiiecca Kypc GU3UKU yriayOaEéHHOTO
YPOBHS Ha YPOBHE CpEIHEro oO0miero oOpa3oBaHUsl JODKEH HU3y4aThCsl B
YCJIOBHUSIX MPEIMETHOro KabOuHeTra. B kabuHeTe GU3MKM TOJDKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpyJOBaHUE JISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHUYECKUX OMBITOB, JaOOPATOPHBIX paboT U pabdoT
PaKTUKyMa, a TaK’Ke JeMOHCTPAIlMOHHOE 000pYI0BaHKE.

JlemoHCTpaniuoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH U 00€CIEeYrMBaeT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JEMOHCTPALMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHUM U  MPOIECCOB, OHOMIUPUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE JJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHdecKre KOMILICKThI
71a60paTOPHOTO O0OOPYIOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU I1IEJISIMU U3y4€HUs (PU3UKHU B 00111eM 00pa30BaAHUHU SIBJISIFOTCS

dbopMHpoBaHHE HWHTEpECa W CTPEeMJICHHS OOYyYaroluxcsi K HAyqYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUA U (POpMUPOBAHUE
MCCJIeI0BATEIILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSCHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
bu3HUecKrX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (UHKU JJISI PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHaNbHON NIESITEIbHOCTH, CBSI3aHHBIX C (U3HKOM, MOATOTOBKA K
nanbHeIeMy oOy4eHH!IO B 3TOM HAMpPaBIICHUU.

JlocTikeHre ITUX T1eNIei 00eCTIeYBACTCS PEIICHHEM CIIENYIONUX 3aad B
mpoiiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIeTro 00pa30BaHuUs:

pruoOpeTeHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUYAs MEXAHHWKY, MOJICKYJSPHYIO
(bU3HKY, SJTEKTPOIUHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3UKH;

dbopMHupoBaHWEe YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHHUS s
00bsicCHeHMsI (PM3UYECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pEIIEHN B MOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHMs] Pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
¢dbu3nuecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEILHOE CO3/IaHNE



¢u3nueckoil MoJlenu, aJeKBATHOM YCJIOBHUSM 3aJaud, B TOM YHCIIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUSI TEXHUYECKUX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIECCOB, MX BIMSIHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKUX HKCIEPUMEHTOB, aHalvM3a W UWHTEpHpeTanud UHOOpMaIH,
onpeereHus J0CTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTata;

CO37]aHUE YCIOBUM ISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOM JIeATEILHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHATbHOM JIesITeIbHOCTH,
CBSI3aHHOMU ¢ (PU3UKOIA.

B cootBerctBuu ¢ TpedoBanusmu OGPI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenMera «Dduszuka» Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl BBIOMpAETCS OOYYaIOMIUMHUCS, IUIAHUPYIOIMIMMH TPOJAODKCHHE
00pa3oBaHusI 1O CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YpPOBHE CPEIIHErO
obmero oopazoBanusa orBoautcsa 340 gacos: B 10 kinacce — 170 gacoB (5 yacoB
B Hefento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemnaraempiii B mporpamMme 1o (u3MKe MepedeHb JIa0OPaTOPHBIX U
IPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIaeT BHIOOD
poBe/ieHUs] J1a0OPaTOPHBIX PadOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEM 00y4JaronnXxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO MO3HAHMS TPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupojae. Hayunelii Meron
MO3HAHUS U METOJIbI UCCIIEIOBaHUS (PU3NYECKUX SBJICHUU.

DKCHepUMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl m3MepeHus: (puU3nUecKux BEIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTn  u3MepeHui (U3MYECKUX BEIMUYMH (a0CONIOTHAs U
OTHOCUTEJIbHAS).

MopenupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHalibHAs
TOYKa, a0COJIIOTHO TBEPJOE TENIO, HWJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
TOo4euHbIH 3apsa). [unoreza. Gusndeckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckasi TEOpus.

Ponb u mecto ¢uszuku B opMUPOBAHUU COBPEMEHHON HAYYHOU KApTHUHBI
MUpa, B IPAKTUYECKON JEATEIBbHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3MepeHne cuiibl TOKa W HANPSDKEHUS B LEMH MOCTOSSHHOTO TOKA IpHU
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [Ipumepsr namepenus
(bU3MUEeCKUX BEIMYUH TIPHU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a1a41 MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKIMH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropusl.

ITepemelienue, CKOpoOCThb (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOEKUWU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€pPUATIBbHON TOUYKH
OT BPEMEHH U UX TpadUKHu.

CBobOosHOE TajieHue. Y CKOpeHHe CBOOOJHOTO majcHus. J[BrkeHue Tena,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPIMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATILHON TOYKH OT BPEMEHU U UX TpaUKU.

KpuBonuuenHoe nBuxkeHue. JIBHKEHUME MATEPUAIIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JIWHEWHass CKOpocTh. [lepron u vacrtota oOparieHus.
HentpocTpeMurenbHoe (HOpPMaJIbHOE), KacaTelbHOE (TaHr€HUUAIBbHOE) U
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECCHl: CIHUIOMETP,
JIBI)KCHUE CHApSJOB, IEMHbIE, IIeCTepEHYATHIE W PEMEHHBIE TEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopens CUCTEMBI OTCu€Ta, WJUTIOCTpaLUs KMHEMaTHUYECKUX
XapaKTePUCTHUK JBUKECHHUS.

CriocoObl uccienoBaHusl IBHKCHUM.



Nnmroctpauyss mpenenpbHOro Mepexola M HU3MEpPEHHE MIHOBEHHOU
CKOPOCTH.

[IpeoOpa3zoBanue NBUKEHUIN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJI YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne HEPABHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

N3MepeHne yCKOpeHHsT TMpU  NPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBIKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBHKCHUU.

N3mepenne  yckopeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHJI0BaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpun).

N3yuenue pnBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANBbHO. [IpoBepka
TUIIOTE3bl O MOPSIMOMl MPONOPLIMOHAIBHOM 3aBUCHUMOCTH MEXKIY HaJbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune NBUKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

WccnenoBanue  3aBUCHMOCTH — Tepuojia  OOpalieHuss KOHHYECKOIO
MasTHUKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

Ilepspii 3akoH HrproTrona. MHeprumanbHble cuctemsl oTrcué€Ta. [IpuHiumn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, mIpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akoH HeroToHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA UIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHBAJIECHTHOCTh T'PABUTALMOHHOW U
WHEPTHOU MacCCBhl.

Cuna TsoKkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOTHOTO TMAaJIEHUs OT BHICOTHI
HaJ| TOBEPXHOCTHIO TUIAHETHI M OT TeOorpapu4ecKkoil MmUpOTHl. JIBIKEeHHE
HEeOECHBIX Tel W uX chyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuueckas
CKOpOCTb.

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

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokost. Koadurment tpenust. Cuna CONPOTHBICHUS NPU JABMXCHUU Telld B
KUJKOCTH WIIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUSI.

JlaBneHue. FHHpOCTaTI/I‘—IeCI(OG napieHue. Cuna Apxumesa.

TexHuyeckre yCcTpoNCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue paBuKeHUS Tel B HWHEPIUAIBHBIX W HEWHEPIHAIBHBIX
CHUCTEMAax OTCUETA.

[IpyuHIMIT OTHOCUTEIBHOCTH.



Kauenue nByx LWIMHAPOB WIM IIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Te€la Ha €ro YCKOPEHHUE B MHEPUUAIBbHONW CUCTEME
OTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

LlenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CHJT TP JABMKEHUU Opycka 1O
HAKJIOHHOU TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIKCHHS Opycka IO
HAaKJIOHHOM IUIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MacCCBhl.

HccnenoBanue 3aBUCMMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uxX JAehopMaIIHH.

N3ydeHne IBUKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepe3 JIETKHil OJI0K.

N3mepenne  koadduumeHta  TpeHUs O  BEIUYMHE  YIJIIOBOTO
k03¢ punuenTa 3aBucumoctu F,(N).

UccnenoBanne nBmwkeHHs Opycka 1O HAKJIOHHOM TIJIOCKOCTH  C
nepeMeHHbIM KO3(PPUITMEHTOM TPEHUS.

N3ydenune nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarensHoe U BpalaTeIbHOE JIBHKCHHE
TBEPAOro Teja. MOMEHT CHJIbI OTHOCUTENIBHO OCHU BpaiieHus. [linedo cuibl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y ciioBuUsl paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHnuecKkre yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, PelIETYaThie KOHCTPYKIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamoptsle pabonbslt, HPAKMUKyM.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HMEIOLIETO OCh
BpallCHUS.

KoncTpynpoBanue KpOHIITENHOB U pacyET CUJT yIPYTOCTH.

N3ydyeHne ycToMumBOCTH TBEPAOIO TEJA, UMEIOLIETO IJIOIIAAb ONIOPHI.

Tema 4. 3axonst coxpanenus 6 Mexanuke.

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

NMnynbe CUITbl M U3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnyibca MaTepualibHON TOUKHU. [IpencraBiieHue 0 coxpaHEHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cuimbl Ha MajgoM W Ha KOHEUYHOM IepeMmernieHuu. I 'padudeckoe
MPEICTABICHUE PAOOTHI CHIIBI.



MoIIHOCTb CHUJIBI.

Kunernueckasi sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaT€pUaIbHON TOUKHU.

[ToTeHMaNbHBIE W HENOTEHIMAIbHBIE CUJIbl. [lOoTeHIMabHAs SHEPrUs.
[ToreHunanbHas SHEPIUs YIPYro nehopMHUPOBaHHON MIPY’KUHBI.
[loreHuManbHast »HEPrUs Tela B OJHOPOJHOM TPAaBUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMUYECKas
CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s UACaNbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHuueckrue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKECHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJET, TUPOCKOI, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

N3mepenre MOIHOCTH CHUJIBI.

W3meHeHune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3anmHbIe npeBpallleHus] KHUHETUYECKOW U MOTEHIMAIbHON SHEPIUil Mpu
JNEUCTBUU HA TEJIO CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUH MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue umiryinca Tesna no TOpMO3HOMY ITYTH.

N3mepenne Cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHHs] UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE M3MEHEHMsI TOTCHIIMAIBHOW SHEPTUM TPYKUHBI C pabOTOU
CHUJIbI TPEHHSL.

Omnpenenenre pabOThl CHIBI TPEHHS MPHU JBWKEHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MousiekyisipHasi pU3NKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUS MOJIEKYIJIsIpHO-KuHeTndeckol Teopun (MKT), nux
onbITHOe oOocHoBanme. Jluddy3us. bpoyHOBckoe IBMKEHHE. XapakTep
JIBIKEHUST M B3aMMOJICHCTBUSI YAaCTHI] BellecTBa. Mojelnn CTpPOECHHS! rasos,
KUIAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE DTUX
Mojenei. Macca u pa3mepbl Moliekyln (aromoB). KonumdecTBO BeliecTBa.
IToctostnHas ABoraapo.

TernoBoe paBHoBecue. Temmeparypa u cnocoOwl €€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp wuAeambHOr0 rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPUM:
YaCTHUIIbI Ta3a JIBUXKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

l"a3zoBbie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianelipona. AOcCoOTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiiecchl



B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MeXIy [IaBICHUEM UM CPEAHEHM KHUHETHYECKOW HHEpruei
MOCTYIATEIHLHOTO TEIMJIOBOrO JBMKEHHUS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYISIPHO-KMHETUUECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKONM CHCTEMBI CO
CpeAHEN KUHETUYECKOW 3HEpPruel MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUS €€
YaCTHLL.

TexHuyeckre yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BELIECTBA.

Mogenb GpOyHOBCKOTO JBUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIIL.

Mojenu KpUCTAUIMYECKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue mponecca YCTaHOBJICHUS TEIUIOBOTO PABHOBECHUS IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3yuyenue m30TepMUYECKOTO Mpoiiecca (PEKOMEHI0OBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHOro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUH Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHWE W BHYTPEHHHE IapaMeETphL.
IlapameTpbl TEPMOIMHAMUYECKON CHCTEMbI KaK CPeJHHE 3HAYCHHS BEIMYMH,
ONMCHIBAOIIMNX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano tepMoauHamuku. CamMONpoOM3BOJbHAS —pelaKkcanus
TEPMOJIMHAMHUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopaens ueabHOrO Taza B TEPMOJMHAMUKE — CHCTEMa YPABHEHHM:
ypaBHeHne Menaeneesa—Kiianeiposna v BeIpaKEHUE ISl BHYTPEHHEN SHEPTUMU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIH: HU3KAas KOHILEHTpALMs 4YacTHll,
BBICOKME TEMIIEPATYPbI. BeIpaxeHue 1yl BHYTPEHHEN SHEPTUA OJHOATOMHOIO
UJICAJIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE TTPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMuKe. Bprumcienue paboThl TIO
rpaduky mporecca Ha pV-auarpaMmme.

Teronepenaya kak cmoco0d  WM3MEHEHUS  BHYTPEHHEW  DHEpPTUu
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Ttemnorel. TenmnmoéMkoCTh Tenma. YaenpHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenbHas TEI0Ta CrOpaHus
ToruiBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepenade. [lonstue 00
aauabdaTHOM IIporiecce.



[TepBbiii 3akOH TepMoauMHAMHUKH. BHyTpeHHsia sHeprus. KonuuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpMOAMHAMHUKHU JJIsI PAaBHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpMOAMHAMHUKH [JI1 HEPABHOBECHBIX IMPOIIECCOB:
HEBO3MOXKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOIHOIO Tella K 0ojee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeodpatumMocTs TpUPOIHBIX TPOIIECCOB.

[Tpuntuns! geicTBus TerioBbix MamuH. KIIT/I.

MaxkcumansHoe 3HadueHue KII/I. Hukin Kapho.

OKOJIOTMYECKUE  ACMHEKThl  MCIIOJB30BAHMUSI  TEIUIOBBIX  JBUTATEJICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYeCcKre YCTPOWCTBA U TEXHOJOTMYECKUE MPOIECCHI: XOJIOAWIbHUK,
KOHJIUITMOHEP, NTU3EJIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOuHa,
MOJIYYEHUE CBEPXHU3KHX TEMIEPATYp, YTWIHU3ALHUS «TEIJIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, yTHIH3AIUsl OMOOPTaHMYECKOTO TOTUIMBA
JUTSI BBIPAOOTKU «TETLJIOBOV U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuuyeckoM paclIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Cnioco0Obl U3BMEHEHHS] BHYTPEHHEW SHEPTHUU.

UccnenoBanue annabaTHOTO Tpolecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

Hccnenosanue mpouecca OCTHIBAHUS BELIECTBA.

HccnenoBanue aguadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOAEUCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[Tapoobpa3oBanue W KoHIeHcarus. lcmapeHue u KumneHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacelllleHHBIE YW HEHAChIIEHHbIE Mapbl. KauecTBEHHas: 3aBUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTrypbl, HX
HE3aBUCUMOCTh OT OOBEMA HACHIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphl
KUIIEHUA OT JABJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe temo. Kpucrammueckune u aMmopdHble Tena. AHU30TPOINUS
CBOMCTB KpHUCTAUIOB. [InaBineHne u kpuctajumsanus. YAeldbHas TEMIoTa
maBiaeHus. Cyommmanus.

Hedbopmaruu TBEpAOro Tena. Pactsokenne u cxartue. Cnur. Mopyib
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupeHue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B a30BBIX MEPEX0/Iax.

YpaBHEHHUE TEIJIOBOTO OajaHca.



HosepxuocTHOe HaTsDKeHHE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHUSL.
Kanumnspasie aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

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

Jemoncmpayuu.

TennoBoe pacupeHue.

CBOIICTBA HACBHILICHHBIX TAPOB.

Kunenune. Kurnenne npu noHMKEHHOM JIABJICHUMU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHsie siBaeHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsl gedopmarimii.

Hab6nronenue manbix nedopmanuii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN MCTIAPEHUS] X KUIKOCTEN.

N3MepeHne yaenbHOM TEMI0ThI MJIABJICHHUS JIbJA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX APOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OILIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMoctu Jedopmaiiu  pe3nHOBOTO o0paslia OT
IPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3anus Tea U €€ MPOsBICHUS. DIIEKTpUYecKuil 3apsan. JIBa Buaa
ANEKTPUYECKUX 3apsioB. [IpOBONHMKH, IUAJIEKTPUKH U TOITYNPOBOJHUKHU.
DJIeMEHTapHbIM JJIEKTPUUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTrO
3apsaa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hamnpsix€unocts  anexktpudeckoro modiss.  [IpoOueiit  3apsia.  Jluaum
HaIPSHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE ANEKTPUUYECKOE TMOJIE.

[ToTeHUHAIBHOCTD 3JIEKTPOCTATHYECKOTO TT0JsA. Pa3HOCTh MOTEHIMAIOB U
HanpspbkeHue. [loTeHnuanbHas sHEprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaTudeckoro mnosis. CBsA3b HANPSKEHHOCTH MOJA U
Pa3HOCTH MOTEHIUAJIOB ISl AJIEKTPOCTATUYECKOTO MOJI (KaK OJJHOPOJIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpuHIMI Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PAaBHOMEPHO 3apspKEHHOTO Mo 00bEMy mmapa. [lone paBHOMepHO 3apspKEHHOU
OeCKOHEYHOW TUIOCKOCTH. KapTWHBI JIWMHUNA HampsHKEHHOCTH ITUX TOJEH H
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOoBOAHUKM B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPSAI0B.

JIMdIIEKTpUKM B DJIEKTPOCTATHYECKOM  mousie.  Jludnexkrpudeckas
MIPOHUIIAEMOCTH BEIIECTBA.



Kongencatop.  DneKTpOEMKOCTb  KOHJIEHCATOpa.  DJIEKTPOEMKOCTh
IIJIOCKOTO KOHJIEHCATOpa.

[TapamnienbHOe  coeaMHEHHME  KOHJIeHcaTopoB.  IlociegoBarenbHOE
COEJIMHEHUE KOHJEHCATOPOB.

DHeprus 3apsHKEeHHOTO KOHAEHCATOopA.

JIBM>KEHUE 3apsyKEHHOW YaCTUIBI B OJJHOPOJHOM 3JIEKTPUYECKOM II0JIE.

TexHU4ecKre yCTPONMCTBA M TEXHOJOTMYECKUE MPOIIECCHI: JIEKTPOCKOII,
AJIEKTPOMETP, DJICKTPOCTaTHUECKas 3aIluTa, 3a3eMJICHUE 3JICKTPONpuOOpOB,
KOHJIeHCaTOophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JI€ 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3apsSKEHHBIX TUIACTHH.

Mogens asekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IIEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAdu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomul, npAKMUKYM.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHuss SHEPrUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPIUI0 U3JIYyUYECHUS CBETOAMOMA.

N3ydyeHne npoTekaHus TOKa B LIENU, COAEPKAILECH KOHICHCATOP.

Pacripenenenue pPa3HOCTH MOTEHIIUAJIOB (HampsHKEHMST ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUHU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcCioBusL  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOTO  TOKA.
Nctounuku Toka. Hanpsxenne U u OJ1C &.

3akoH OMa JiJ1g yyacTKa IenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOr0 IPOBOJHMUKA OT €ro JUIMHBI U IUIOLIAJAN MONEPEYHOrO0 CEYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajijieIbHOE, CMEIIaHHOE COEMHEHUE
IIPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX DJJeKTpuyeckux uener. IllpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akon [[xoyns—JIenia.

MOUIHOCTh 3JIEKTPUYECKOro TokKa. TeroBasi MOIIHOCTb, BbIAEIsIEMas Ha
pesucrope.

OJIC m BHyTpeHHEe CONMPOTUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) BJIEKTpUUECKOM wenu. MOIIHOCTh HMCTOYHUKA TOKAa.
KopoTkoe 3aMbikaHue.

Konpaencatop B nenu noCTOSSHHOTO TOKA.

TexHn4ecKkre yCTpPOMCTBAa M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK IICKTPUUECKON SHEPTHUH.

Jemoncmpayuu.



N3mepenure cuiibl TOKa M HAPSIKEHUSL.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAMNPSsKEHUS I PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUA U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LIWIMHIPUUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IU TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnengoBanne 3aBUCMMOCTH CHJIBI TOKAa OT CONPOTUBJICHUS TIpU
MIOCTOSSHHOM HANPsIKEHUH.

IIpssmoe wu3mepenune IJIC. KopoTkoe 3aMblkaHHME TalIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

CnocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHUKA
TOKa OT CHJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomul, NPAKMUKYM.

HccnegoBanne cMEMIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3MepeHne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npesesa u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoct /[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHM MPH KOPOTKOM 3aMbIKAHUU.

UccnenoBanne pa3HOCTH MNOTEHIMAIOB MEXAY IOJIOCAMU HCTOYHHUKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTB TBEPABIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHHS] METAJLJIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJIypoBOAHUKOB. CBoMCTBa p—n-niepexojia. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B IJIEKTPOJIUTAX. DIEKTPOJIUTHYECKAS TUCCOLIMAIIUS.
OnekTponus. 3akoHsl Dapajes A 3AEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Moinnus. [1mazma.

TexHuyeckre ycTpoCTBa U MPAKTUYECKOE MPUMEHEHUE: ra30pa3psiiHbIe
JIAMIIbI, 3JIEKTPOHHO-Iy4YeBas TpyOKa, MOJYIPOBOJHUKOBBIC MPHUOOPHI: TUOI,
TpaH3ucTOp, (HOTONMOMA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpavuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI JekTposinza Papazes.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue ammexTpoiusa.

N3mepenue 3apsga 0OTHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJIOrOBBIX W UHU(GPOBBIX H3MEPUTEIILHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCONIOTHBIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeandnH. OLieHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHUM, WCCIECNOBAHUNA 3aBUCUMOCTEU
¢u3MuecKuX BEIUYMH, MPOBEpPKA MPEJIOKEHHBIX TUnoTe3 (BhIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKHUX paslielax «YUYEHUYECKHH OSKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriyonéuHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYECHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIeHUe, HKCIEPUMEHT, MOJIECIUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEITHOCTH HW3MEPEHUN, HU3MEPHUTENbHbIE MPUOOPHI,
g poBas 1adboparopusi.

Mamemamuxka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas QyHKIUA,
napabona, rurnepbona, uxX rpadUKd M CBOHCTBA. TpPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexaHudeckoe JIBIDKEHHWE B JKUBOW mnpupojne, auddysus,
0CMOC, TEIJIO0OOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY>KAIOIIEH
Cpelbl, yTUIU3aIus OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIE SIBIICHHUS B
IPUPOJIE, FNEKTPUUECKUE SIBJIICHHS B AKUBOW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMATEpHUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TEH, JKUJIKOCTEM M Ta30B, JKHUIKUE KPUCTAILIBI,
AJEKTPUYECKUE CBOICTBA METAJUIOB, AJEKTPOJIUTHUYECKAS] JUCCOLMALINS,
rajbBaHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, OapOMETpP, TEPMOMETP.

Texnonozun:  tnpeoOpa3oBaHWE  JBMKEHUW C  HCIOJIB30BAaHUEM
MEXaHHU3MOB, YYET CYXOTO M KHUIKOILO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKIIMU (KPOHIITEWH, pemérdyarble KOHCTPYKIIMH), WCIOJIb30BAHHE
3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJOMET U JIpyTHUe),
JIBUTATE)Ib BHYTPEHHETO CTOPAHMs, MapoBas TypOWHA, OBITOBON XOJIOJAWIBHUK,
KOH/IUIIMOHEP, TEXHOJIOTUU TIOJYYEHHS] COBPEMEHHBIX MAaTepuajoB, B TOM
YUCJI€ HAHOMATEpPUAIOB, U HAHOTEXHOJIOTHHU, 3JIEKTPOCTATHYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psAaHbIC JaMIIbI, TOJYIPOBOIHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHAMMKA.
Tema 4. Maznummnoe none.



B3anmoneiicTBie TMOCTOSHHBIX MAarHUTOB M TPOBOJHHMKOB C TOKOM.
MarnutHoe nosie. BekTop MarHWTHOW WHAYKUWMH. [IpuHUMN cynepno3uuuu
MAarHMTHBIX N0JIEH. JIMHUY MarHUTHOW UHIAYKIIUU.

MarsuTHoe€ 1oJje NpoOBOAHUKA C TOKOM (TPSMOTO MPOBOIHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuia Amrniepa, €€ HarpaBJIEHHE U MOJYJIb.

Cuna JlopeHna, €€ HampaBleHHME W MOIYJdb. JIBM)KEHUE 3apsiKEHHOU
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosie B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre ycTpoucTBa M TEXHOJOTMYECKHUE IPOILECCH: NMPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATENH SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa JuHMM MHAYKUMM  MAarHUTHOTO  TIOJISL  TOJIOCOBOTO M
IIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUNA MarHUTHOM WHAYKUMM IO JJWHHOTO IPSAMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBrE ABYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrkeHUsI myyka 3JICKTPOHOB B MAarHUTHOM I10JI€.

[Tpunun JICUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npubopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBanre MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue nelicTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHue MarHMUTHOM MWHIYKIIMU HA OCHOBE HW3MEPEHUS CHJIBI
Awmrepa.

Tema 5. dnekmpomaznumnan UHOYKYUA.

SIBiieHME DBIEKTPOMAarHUTHOW WHAYKUMHU. [loTOK BEkTOpa MAarHUTHOU
uHaykiuu. IJC uHAyKIuMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajes.
Buxpesoe anekrpruueckoe nojue. Toku Pyko.

OJIC uHAYKIMHU B NMPOBOJIHUKE, NBUXKYIIEMCS B OJIHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKA.
SAsnenue camouHaykiuu. I1C caMOUHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre ycTpoHuCTBa U TEXHOJOTHYECKUE MPOUECCHl: MHIYKIIMOHHAS
MeYb, COJICHOM], 3alllUTa OT DJICKTPU3ALUM T MPH JABUKEHUU B MAarHUTHOM
roJjie 3eMJIN.

Jemoncmpayuu.

HaGnronenue ssBIeHUs 2IEKTPOMAarHUTHOW WHTYKITHH.

Uccnenosanne 3aBucumoctd IJ[C MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOTO TIOTOKA.

[IpaBuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOMN (METHON) TPyOeE.



SIBneHne CaMOMHAYKIUU.

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

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHAH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka Moienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gea 5. Kojie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOO0IHEBIE KOIeOaHuS.

apmonnyeckue  konebanusi. KuHemarnueckoe W JAUHAMUYECKOE
omHcaHue. DHEPreTMYeCKoe OIMCaHue (3aKOH COXpPAaHEHHS MEXaHMYECKOU
sHepruu). BriBoJ TMHAMHUYECKOTO ONMKMCAHUS TAPMOHUYECKHUX KOJIEOaHUM U3 UX
SHEPreTUYECKOr0 U KUHEMAaTUYECKOTO OMHUCAHUSI.

Awmrutyna u ¢daza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHMHBI C aMIUTUTYIaMU KOJIeOaHUil €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepuoa mManbix CBOOOAHBIX KoJieOAaHUMN
MaTeMaTU4YecKoro MastHuka. [lepuon cBOOOAHBIX KOJEOAHUM MPYKUHHOTO
MasTHUKA.

[TonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHasi kpuBas. BinusiHue 3aTyxaHuss Ha BHUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKCHHUS.

Hal6nronenue He3aBUCUMOCTH MEPUO/Ia MAJBIX KOJEOaHHM rpy3a HAa HUTH
OT aMIUIUTYIbI.

UccnenoBanue 3aryxaronmx KojJieOaHUW ¢ 3aBUCUMOCTH TEpHOJA
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanune konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUA MPEACTABICHUIN 00 HICaTbHON MOJIETTU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJICOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne mepuona cBOOOAHBIX KOJEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasTHUKOB.

N3yuenne 3akOHOB [IBIDKCHMSI Tela B XOJA€ KOJEOAHWM Ha yIpyrom
IOJBECE.

N3ydenune ABUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTHH B MPY>KHHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAOMIUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konedanus.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
HJICATIBHOM KosieOarebHOM KOHType. Popmyina Tomcona. CBsi3b aMILIATY /b
3apsia KOHJEHCATOpa C aMIUTUTYI0N CHIIBI TOKa B KOJIeOATeThHOM KOHTYPE.

3aK0H COXpAaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaroniue AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbIe
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

IlepemenHbI1 TOK. MONIHOCTP NEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS MPU pa3audyHoul (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIEMU CUHYCOUIAIBHOTO ITIEPEMEHHOr0 TOKA. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHUN.

Nneansubiit Tpanchopmarop. [IpousBoacTBo, nepeaadya u motpediieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3neKTposHepruu. Kymerypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpoCcTBa U TEXHOJOTUYECKUE MPOLIECCHL: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE ANMEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHUW OT MHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUM.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpPaTopa.

BoiHyX/1I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pesucrop, kaTyIka MHIYKTUBHOCTHA U KOHJIEHCATODP B LIENU IIEPEMEHHOIO
TOKa.

Pe3oHanc npu mnocnenoBaTeibHOM COEOWHEHUM PE3UCTOpPA, KaTyLIKU
VHJIYKTUBHOCTHU U KOHJIEHCATODPA.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojesnb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro0 TOKa 4epe3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYyIIKy U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUNHbLE G0JIHbI.

MexaHnnueckrue BOJHBI, YCIOBUS UX pacrpocTtpaHeHus. llonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)K€HHUE, MpejoMiieHrne, UHTephepeHIus u
nudpaxims.

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

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYYEHHS DSIECKTPOMATHUTHBIX
BOJIH. B3anMHasi opueHTanusi BEKTOPOB B 3JICKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMArHUTHBIX  BOJIH:  OTPA)XXEHHUE, MPEIOMIICHUE,
noJisipu3anusi, nHTepdepennus u nudpaxmms.

[IIxana 3J1eKTpOMarHuTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBsI3U U TeNeBUACHUs. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbI.



TexHuyeckre ycTpOMCTBA M NPAKTHUUECKOE NMPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-
NeYb, YJIbTPAa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIeHUE, MoJspu3anus, udpaKius, HHTephepeHITus.

Oo6HapyxeHue nHGHPAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpaxkenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3o0paxkeHui
B TuI0ckoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI NPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokaszarenab mnpejaomsieHus. (OTHOCHUTENBHBIM MOKa3aTelb  MPEJIOMIICHHS.
[TocTOSIHCTBO 4YAacCTOTBI CBETA W COOTHOLIEHWME [JIMH BOJIH [PU NEPEXOAe
MOHOXPOMAaTHUYECKOTO CBETA YEPE3 IPAHULLY pa3Jieiia IBYX ONTUYECKUX CPE.

Xon nmyueit B npusme. ucnepcusi ceeta. ClI0XKHBIN cOCTaB 0€JI0ro CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

ColOuparomyie ¥ paccewBarolue JUH3bI. ToHKas auH3a. DOKycHOE
pPacCTOSITHUE W ONTHYECKas CUJia TOHKOW JUH3BI. 3aBUCUMOCTH (DOKYCHOTO
PAcCTOSTHUSI TOHKOM CEepUUeCcKOM JIMH3BI OT €€ TEOMETPUU U OTHOCUTEILHOTO
IIOKA3aTes MPeIOMIICHHUS.

dopMyia TOHKOU JIMH3BL. Y BEIIMUCHUE, JaBAEMOE JIMH30M.

XoJ Jiy4a, MPOLIEAIErO JUH3Y IO/ IMPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM
ontuueckoil ocu. IlocTpoenne u300pakeHUl TOUYKHM M OTpE3Ka MPsSMON B
coOUparoIIX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

Ontuueckue mnpubopsl. Paspemaromass cmocobHOCTh. [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl pUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. MuTtepdepenmus cera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOmIOAEHNUS MAaKCHMYMOB UM MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€PEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEePHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxiuonHas pemérka. YciioBue HaOIIOICHHUS
[JIaBHBIX MAaKCUMyMOB MNpPU NaJCHHUM MOHOXPOMAaTHUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckne ycTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepucKoM, (oToarmapaTr, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpoCcBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(GPaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue nojHOro BHyTpEeHHETO oTpakeHusi. Mojiesnb CBETOBO/IA.

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

HccnenoBanne CBONCTB M300paKEHUHN B JTMH3aX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Habmronenne iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuum ceera.

N3yuenue audpakiinoHHON peETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue nokasaress npesioMIIEHUs CTEKIIA.

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

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Toy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKalia U JIUH3BI.

[Tony4yenue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TEIECKOMUMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIIny U MOJSIpU3aIuU CBETA.

N3yyeHne mnosmsgpusalvu  CBETA, OTPAXKEHHOIO OT  ITOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune uaTepPEpEeHIINN JIA3E6PHOTO U3ITyUYCHUS HA IBYX IETISX.

Habmronenune nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenue IMHBI CBETOBOM BOJIHBI.

[TomyyeHne  crmexkTpa  M3JIYyYEeHMsT  CBETOAMOAA  IPU  IOMOIIHU
TUGPaKIIMOHHON PEIETKH.

Pa3znes 6. OCHOBBI CIeUAJIBLHOM TEOPUU OTHOCHTEIbHOCTH.

I'panunbl  OPUMEHMMOCTH  KJIACCHUYECKOW  MexaHuku. Iloctynarsl
CIIEIMaJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpaszoBanus Jlopenna.
YcnoBrue mpuUYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JJIMHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrU€d M HMITYJIBCOM PEISITABUCTCKON YaCTHUIIBI.
DHeprust moKosl.

TexHuueckne yCTpOMCTBA U TEXHOJOTHYECKHUE ITPOLECCHI: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4ecKkuil HIKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM SHEPTUU  PEISITUBUCTCKUX dYacTHl] (110
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-60ano060ii oyaausm.

PaBHOBecHOE TemiIoOBOe U3NydeHUE (M3IydyeHHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, JaBJICHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarolryro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBreie cBoricTBa yactull. BonHel e bpoins. [InrHa BoiHb! 1€ bpoiiis
U pa3Mephl 00JIaCTH JIOKaTW3allMK JBIOKYyIIeHcs yacTuipl. KopryckynspHo-
BOJIHOBOM Jyanu3Mm. {udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHKPOMUDE. CooTHomeHUs
HeonpeaenéHHocTel I 'eizendepra.

TexHuyeckre ycTponWCTBa U TEXHOJOTMYECKHUE MPOLIECCHI: CIEKTPOMETP,
dboTodEeMEHT, (POTOAATUMK, TYHHEJIbHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBELLIEHHOCTH.

Cseroauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

UccnenoBanne 3aBUCUMOCTM CHJIBl TOKAa 4YE€pPE3 CBETOAUMOJ  OT
HaIPsKEHHUS.

Tema 2. @uzuka amoma.

OnbITel O UCCIEIOBAHUIO CTpoeHUs aroMa. [limaneTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morniomieHne (GOTOHOB TPH TEPEXoje
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOU.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUUA aTOMA BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3ITydeHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUUECKHUE ITPOLECCHI: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogpens onbita Pesepdopra.

Habmronenune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBHE CYETUYMKA NOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHbBI JA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Hab6nronenue nmuaeiyaToro cnekrpa.

UccnenoBanne cnekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpOAAa U
M3MEpeHHE MOoCTosTHHOW Punbepra.

Tema 3. Qusuka amomHo20 A0Pa u INEMEHMAPHBIX UACHUY,.

Hyxnonnas moxens sapa [eitzenoepra—Banenko. 3apsiy siapa. MaccoBoe
yucio sapa. U3oromnsl.



PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKOH paJMOAaKTUBHOIO pacmnaja. PaguoakTUBHBIE W30TONBI B IPHUPO/IE.
CBOIICTBAa MOHMU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paAMOaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctecTBeHHBIN QoH UznydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sipa.

Anepnsie peakuuu. J[lenmeHne W CUHTE3 sSAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACIEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHII.

QOyHAaMEHTAJIbHBIE B3aHMMOJACUCTBUS. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIb aJpOHOB.

®usuka 3a npenenamu CrangaptHord Mojenu. TéMHas MaTepusa U TEMHa
SHEPrusl.

EnuncTBO mznueckoi KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMUYECKHE TIPOLIECCHI: HO3UMETP,
Kamepa BunbcoHa, SAEpHBI pEaKTOp, TEPMOSIAEPHBINM pEaKTOp, aTOMHas
6omM0Oa, MarHUTHO-pE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKmuKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIb30BAaHUEM JJO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTuIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAUYE€HHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JII OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuil. COBpEMEHHBIE ONTUYECKHUE
TEJIECKOIbI, PaJIMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3mHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cucrtema.

Counnrne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CojiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKU. JlnarpamMma «CIEKTpaabHBIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]] TJIaBHOUM MOCJEeN0BaTEIbHOCTH. BHYTpeHHee
cTtpoeHue 3BE311. COBpeMEHHBIE TPEACTABIEHUS O MPOUCXO0KICHUU U SBOTIOLIUH
ConHua u 3B€3/1. DTanbl )XKU3HU 3BE3].

Mueunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenune CosHIA B
lNanaktuke. Tunbl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE ABIPHI B
SA/Ipax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xab606ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe n3nydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HaOmronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rJ1a30M c
HCTIOJB30BAaHUEM KOMIBIOTEPHBIX MPHJIOKEHUM ISl ONMPEIEIICHUS MMOJ0KEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLLIAPUSA U SIPKUE 3BE3/IBI.

HaGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH W 3BE3JIHBIX
CKOIUIEHUH.



DU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIUYMH C  HCIOJIb30BAHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeauunH. OLieHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
¢u3MUecKuX BETUYHMH, MPOBEpKa MPEAJIOKEHHBIX TUIOTE3 (BHIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKHUX paslienax «YUYEHUYECKHM OSKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maonee NOBTOPEeHHUE.

O6oOmieHue W cuUcTeMaTu3alis  COJIEpXaHUs  pasfieloB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«QnexTpoauHamukay, «Konedanust 1 BoJIHbDY, «OCHOBBI CIIEIUATBLHON TEOPHUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usnka», «IJEMEHThl aCTPOHOMUU W
acTpoU3uKm».

Ponp Qusuku U acTpOHOMHUHM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIIBHOW M 3TUYECKOW cdepax IesTeIbHOCTH YeJIOBEKa, pOidb U MECTO
GU3NKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOM KapTUHE MHUpa, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIIECH, OOBICHUTENBHON M MPOTHOCTHYECKOM
byHKUIUNA (HU3MYIECKON TEeOpuH, Pojb (U3NUECKOW Teopud B (HOPMHUPOBAHUU
IpeICTaBICHU O (PU3NYECKONW KapTUHE MHUpa, MECTO (U3MUYECKOM KapTHUHBI
MHUpa B 00IlEM pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUpPOJIE.

MexnpeaMeTHbIe CBSI3H.

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

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, THUMNore3a, Qu3nUecKas
BEJMYMHA, 3aKOH, TEOopus, HaOIIOIeHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEITHOCTH HW3MEPEHUN, HU3MEPHUTENbHbIE MPUOOPHI,
rudpoBast 1aboparopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpAaBHEHUH. TpPUTOHOMETPUUYECKHE
byHKIINUN: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIMU HA OCH KOOPIUHAT,
cloXkeHue BeKTOpoB. [Ipom3BogHbie »3reMeHTapHBIX (yHKIMH. [IpusHaku
MoI00MsT TPEYTOJILHUKOB, OMpENeNieHne IUIONIAId TIOCKUX (Guryp m oobéma
TeI.

buonozua: >nexrpuyeckue SIBJICHUS B JKUBOW MPHUPOJIE, KOJeOaTeIbHbIE
IBIKEHUS B KUBOW MPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
AIEKTPOIHEPTUH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIU3.

T'eocpaghua: wmarnutHbie TONIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX PYI,
doTochEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocusn: NPUMEHEHHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATHHUTOB,
ANEKTpOBUTATENH SIKOOU, TeHepaTop MePEMEHHOTO TOKA, UHIYKIIMOHHAS TI€Ub,
JUHUM  DJIEKTpONEpeaad, d3JEKTPOJBUIaTellb, paaap, pPaguoONpUEMHUK,



TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas IUAarHOCTUKA B
TEXHUKE, MPOCKIIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBbIE IPUEMHUKH, SJIepHAsi SHEPTeTUKAa U SKOJOTUYECKHE aCIEeKThI €&
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIecTBa,
pacuIMpeHue >KU3HEHHOTO OMbITa U OIbITa JACSITeIbHOCTH B IIpoliecce
peanu3ald OCHOBHBIX HAIpPaBJICHUN BOCHUTATEIILHON NESITEIbHOCTH, B TOM
YHCJIe B YACTH:
rPa’JAaHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYarOmIerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIICUYETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  00IecTBa, Yy4YacTBOBaTh B  CaMOYIpPABICHUU B
o0pa3oBaTeNbHON OpraHu3alnu;

e yMEHHE B3aMMOJICUCTBOBATh C COIMUAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C X (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSITEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcOPMUPOBAHHOCTh  POCCHUICKOM  TpaxJaHCKONW  MJACHTHUYHOCTH,
NaTpPUOTU3MA;

e IICHHOCTHOE  OTHOIIEHME K  TOCYJapCTBEHHbIM  CHMBOJAM,
JTOCTHKEHUSIM POCCUNCKHUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTHb OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pElIeHUsl, OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPY/J0BOI0 BOCIIUTAHUSL:

e HHTEpPEC K pa3nuyHbIM cdepam MmpodeccHOoHaNbHON JesSTEeIbHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun W peaan30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HM.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
IJI00QJIBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBIICHUE JIEVCTBUM B OKPYXKAIOILIEH Cpeae Ha
OCHOBE 3HAHUA LIEJIEH YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;



pacmrpeHUEC OIIbITa ACATCIIbHOCTU AKOJIOTUYECKOM HaIpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/ISI/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA:

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

OCO3HaHMWE IIEHHOCTH HAYYHOU NeSITeIbHOCTH, TOTOBHOCTh B IpOliecce
U3Y4YCHUS] (PU3MKU OCYIIECTBISITH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSTEIILHO  (OpPMYyJIUPOBaTh M aKTyaJH3UpOBaTh MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH 1ENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAcCMATPUBAEMBIX
(U3NIECKUX SBIICHUSX;

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

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHMBATH COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH ITOCJICICTBUH NEATeILHOCTH;
KOOPAWHHUPOBATh W BBIMIOJHATE pabOTy B YCIOBHSX pEaabHOTO,
BUPTYQIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHE TIPH PEIICHUH  KU3HCHHBIX
pooIeM.

Ba3oBhle ucciieqoBarebLCKHe 1eCTBUSA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHSATUAMH U
MeTOIaMH (PU3NYECKON HAYKU;

BJIQJIETh HABBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
JeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY TIOMCKY METOJIOB peHIeHUs 3aaad (PU3n4ecKoro
coJiepKaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB TIO3HAHUS;

BJIQJICTh BUJAMH JIEATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUSA, €r0
UHTEPIpPETAlliU, TMPEeoOpPa3OBaHUI0 M TPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHUCJIE€ TIPHU CO3JaHUU YUEOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIISITh TPUYUHHO-CJICICTBEHHBIC CBS3U M aKTyalU3UPOBATh 3aj/1auy,
BBIBUTATh THUINOTE3y €€ peIIeHUs, HaXOAWTh AapryMEHThI IS
JI0KA3aTelbCTBA CBOMX YTBEPXKICHWH, 3a/laBaTh MapamMeTpbl U
KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEIICHUS 3aJadydl pe3ybTaThl,
KPpUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, TMPOTHO3UPOBATH
W3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (POpMyIUpOBaTH COOCTBEHHBIC 3a/laud B 00Opa30BaTEIbHON
NEeSATETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTHh 3HAHHWS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHEICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;



Bbl/IBUT'daTh HOBBIC HJACH, IpcjiaraTb OPHUIMHAJIBHBIC IIOAXOAbI H
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIYyCKAOIHUC aAJIbTCPHATHBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJIaJeTh ~ HABBIKAMM  TOJydeHHMs]  WHMOpPMAIMU  (PU3UYECKOTO
collepKaHUsI M3 HCTOYHHKOB pA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAIUHU Pa3IMYHBIX BUIOB U (DOPM MpPECTaBICHUS;

OILICHUBATh JOCTOBEPHOCTHh HH(POPMALIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOJIOJeHHEM TpeOOBaHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO CONECPKAHUS B PA3IMUHBIX (hopMaTax ¢
y4éTOM Ha3zHAYeHUs MH(POpMAIMKM WM IEJEBOM ayJIUTOPHH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKkaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHE Ha YypokKax (U3UKM W BO BHEYPOUHOU
NeSITeTbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMSAr4arh
KOH(DIIUKTHI;

pa3BEPHYTO ©  JIOTUYHO M3JlaraTh CBOKO TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WUHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JCUCTBUH C Yy4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJI0TO YICHA KOJIUICKTUBA;
OPUHUMATh 1€TM COBMECTHOM JEeATEIbHOCTH, OPTraHW30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSI 1O €€ JOCTHIKEHHWIO: COCTaBJSTH IUIaH
NEUCTBUM, pAaCIpelesATh pPOJAUM € YYETOM MHEHUW YYACTHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHON paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 yYaCTHHKA KOMaHbl B
001Ut pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMUECKOE IMOBEJACHUE B PA3IUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOoOOpakeHHE, OBIThH
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIBHYIO JEATEIHLHOCTh B
obmactn (GU3MKH W aCTPOHOMHH, BBISABIATH IMPOOJIEMBI, CTaBUTh H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCJIbHO  COCTAaBIIATh IUIAH  PCIICHHS  PAacuéTHBIX |
KQ4eCTBCHHBIX 3aJad, IUIaH BBIIOJHCHUS NPAKTHUYECCKON padOThI C
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANOYTECHUM;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacupsiTb paMKd y4eOHOTO TMpeaMeTra Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (DOPMHUPOBAHUIO M MIPOSIBJICHUIO APYJIUIIMH B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllusM, BHOCHUTb KOPPEKTHUBHI B
JESATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIETh HaBbIKAMH IIO3HABATEIbHOM pe(dJIeKCHH KakK OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUIA U MBICIUTEIBHBIX ITPOIIECCOB, UX PE3YJIBTATOB
1 OCHOBAHMU;

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

YMETh OLIEHWUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PEIICHUSA O HUX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,
IPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mporecce mocTmkeHNs TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTrpaMMBbI 110
dbu3uKe UIT YPOBHS CPEIHEro oOIero oOpa3oBaHUsA Yy OOyYaroIIuXcs
COBEPIIICHCTBYETCSI ~ AMOIIMOHAJIBHBIA ~ HMHTEIUICKT,  IPEAIOJIararoIui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS,  BKJIOYAIONIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE
OMOITMOHAILHOE  COCTOSIHME, BUJETh  HAMPABICHUS  Pa3BUTHUSA
COOCTBEHHOM AMOITMOHAIILHOM Cepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUS,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
OpPUHUMATh OTBETCTBEHHOCTb 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH
aanTUPOBATHCS K OMOIMOHAIBHBIM H3MEHEHUSM U  TPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMM, BKIIOYAIONICH CTPEMJIEHHUE K JIOCTHUKCHUIO
eI U yCIeXy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATb,
HUCXOJs U3 CBOMX BO3MOXKHOCTEH;

AOMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh TOHMMATh AMOIIMOHAIBLHOE
COCTOSIHUE JAPYTHX, YYUTBIBATh €r0 MPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOUYAIONIUX CIIOCOOHOCTh BBICTpaMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspemiaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K konmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



NOHUMATh POJIb (PU3UKM B DKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M ASTUYECKOM cdepax [IesaTeIbHOCTH
YeJloBeKa, poJib U MeCTO (PU3MKH B COBPEMEHHOW HAy4dyHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTHYECKONU (DYHKIIUN (HU3NUECKON TEOpUU —
MEXaHUKH, MOJEKYJISIpHOM (PU3MKM U  TEPMOJMHAMHKH, POJIb
¢dusnueckoil Teopuu B GOPMUPOBAHUM TPEJICTABICHUN O (PU3NUECKON
KapTUHE MUDA;

paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJelell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHMI): MHEpLHUaIbHAs CHCTeMa OTCuéra, aO0COJIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE JBHKECHUE,
CBOOOJHOE TajieHHe, abCOMIOTHO ympyras achopmaliiys, aOCOJIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIHU rasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, UACaIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE TOJIE;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (DU3UUECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATH MEXAHWYECKHUE IMPOIECChl U SIBIICHUSA,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXAHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIXKCHUS, (OPMYIbI KHHEMATUKU
PaBHOYCKOPEHHOTO  JIBWKEHMsI, TmpeoOpasoBanusi [amumes s
CKOpPOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIUII
OTHOCHUTEJIBHOCTU [ 'anuiiesi, 3aKOH BCEMHUPHOI'O TITOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBS3b PaOOTHI CHUJIBI
C U3MEHECHUEM MEXaHUYECKOU SHEPIUHU, YCIOBUs PABHOBECHUS TBEPAOTO
Tena), MPU ATOM HMCIOJIB30BATh MATEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuil ['ammiesi, BTOPOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHMUS HUMITYJIbCA M MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCINOJIb3ysl OCHOBHbIE mnoyo)keHUsT MKT u 3akoHBI MOJIEKYISIpHOM
GU3MKM W TEPMOJMHAMUKH (CBSI3b JIaBIICHUS HUACAIBHOTO Ta3a Co
CpeoHEeW  KHHETUYECKOM DHEpPrueu  TEIJIOBOrO  JIBMKEHUS U
KOHIICHTpAllUEd €ro MOJIEKYJ, CBs3b TEMIIEpATypbl BELIECTBA CO
CpedHEW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS WICAJBHOIO Ta3a C KOHLEHTPALMEW MOJIEKYJI U €ro
TeMmIrieparypor, ypaBHeHne MenaeneeBa—Knanelpona, nepBbiii 3aKOH
TEPMOJANHAMHKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
IPpX ITOM MCIOJb30BATh MATEMAaTUYECKOE BBIPAXKECHHUE 3aKOHOB,
yKa3bIBaTh  YCJIIOBUS NPUMEHUMOCTH ypaBHEHUs MeHzaeneeBa—
Knaneripona;

aHAIM3UPOBaTh U OOBSICHATH DJIJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  TOJIOKEHUS W  3aKOHBl  JJIEKTPOJUHAMHKU  (3aKOH
COXPaHEHHUs AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, moTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIsl, TPUHLMI CYIEPHO3ULIMU SIICKTPUUECKUX
MOJIEH, TTPU 3TOM YKa3bIBas yCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3aKOHBI OMa JUisl yyacTka
LENHU U Uil 3aMKHYTOW JJIEKTPUYECKOU Lienu, 3akoH Jlxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 1)1 37IeKTPoIn3a);



ONMKCHIBATH (PU3MUYECKHE MPOLECCHl U SBJICHUS, UCMOJIb3Ysl BEIUYHUHBI:
nepeMelIeHne, CKOpOCTh, YCKOPEHHE, UMITYJIbC Tella U CUCTEMbI Tel,
CUjla, MOMEHT CWJIbl, JaBJICHHE, [OTEHIMalIbHAs  DHEPruf,
KUHETHYECKasi »JHEprus, MEXaHW4yeckas »dHeprusi, paboTa CHIIbL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTrOCTH,
CUja TPEHHs, MOIIHOCTh, DHEPrus B3aUMOJCHCTBUS Teja C 3eMIIEn
BOM3M €€ MOBEPXHOCTH, DHEPrusi ynpyrou nedopmainuul NpyKUHbI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAas TemIeparypa Teja, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSII JHEPrusi HACAIbHOTO OJHOATOMHOIO
ra3za, paboTa HA€aNbHOIO Ta3a, OTHOCUTENbHAs BIAKHOCTb BO3/yXa,
KITJI wunmeanpHOrO TEIUIOBOIO JBUTATENs; AJIEKTPUYECKOE TOJIe,
HAnpsDKEHHOCTDh  DJIEKTPUYECKOTO  MOJS,  HANpsSKEHHOCTh  TOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
JTURJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOTO TMOJs, Pa3HOCTh
MOTEHIINAJIOB, AJICKTPOJBIKYINAs CHJIa, CUJa TOKa, HamNpsKeHUe,
MOIIIHOCTh TOKa, JJIEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpA,
COMPOTHUBJICHUE YUYaCTKA ILIETH C MOCJIEI0BATEIbHBIM U MapalIeIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOrOo  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  NPOTEKaHHsS  (PUBMYECKUX  SIBICHUMU:
MEXaHUYECKOE JIBIDKCHHE, TEIUIOBOE JIBIDKCHHE YacCTHIl BEIECTBa,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKOe  JBWXeHHE, auddys3us,
UCIIapeHue, KUMIEHWE U KOHJCHCAIUs, TUIABJICHHE U KPUCTAJUIN3alUs,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3AIUS TeN,
HKBUINIOTEHIIMAIbHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IIPOBOJUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BETUYMHBI
OT JpYrol C UCHOJb30BaHUEM TMPAMBIX HM3MEPEHUH, TPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCHpOBaATh pe3yibTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJAEC TpaduUKoB C y4ETOM
aOCONIOTHBIX  TMOTPEITHOCTEW W3MEpPEHU#, JieNaTh BBIBOJABI  TI0
pe3ynbTaTam HCCIIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHHIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  OMNBITHI IO  TPOBEPKE  MPEUIOKEHHON  THIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYECHHBIE PE3YIbTAThI U JEJIaTh BHIBOJ O
cTaTyce MpeyIoKEHHOM TUTIOTE3HI;

coOmoaTh  mpaBwia  O€30MAacCHOr0  Tpyda TNpU  MNPOBEICHUU
UCCJICIOBAHUN B paMKax y4eOHOTO DJKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-HCCIICIOBATEIbCKOH M TPOEKTHOM  JEATEIBbHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOMCTB U  JIADOPAaTOPHOTO
000pyI0BaHUS;

pemaTh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM
(u3HUecKoi MOJIETBIO: HA OCHOBAHUH aHAIN3a YCIOBHS 00OCHOBHIBATH
BBIOOP (M3UYCCKOW MOJENIH, OTBeYaromield TpeOOBaHUAM 3ajayw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(bu3HUeCKUX TEOpUl MPU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
pemieHus: 3ajad, MPOBOAUTH PACUETHl HA OCHOBAHUM HMMEIOITUXCS
JAHHBIX, AHAJU3UPOBATH PE3YIbTaThl M KOPPEKTHUPOBATH METOIbI
perIeHus C Y4ETOM MOJTYyUYEHHBIX PE3YIbTATOB;



pemaTth Ka4eCTBEHHBIE 3a/ladyd, TpeOyroline MpUMEHEHUS 3HaHWH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpAallud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAaWBATh
JIOTHYECKYIO IIETIOYKY PAacCYXICHUW C OMOpO Ha M3y4eHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHYECKHE 3HaHWs s OOBSCHEHUS OCHOBHBIX
NPUHIAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKUX M 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBaTh W OICHWBAaTh  TIOCICACTBHS  OBITOBOM U
NPOU3BOACTBCHHONW  JEATEIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(U3NIECKUMU TIPOIIECCAMM, C TIO3HIIMIA YKOJIOTHUECKON 0e30MacHOCTH,
NPEICTAaBICHU O pPaIMOHAIILHOM MPUPOJIOINOJIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMOKCHUM HAYKW U TEXHOJIOTHH IS
JabHEHIIET0 pa3BUTHUS YEJIIOBEYECKOTO 00IECTBA;

IPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HH(pOPMaLIUEH PU3NIECKOTO
CoJIepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU M TMPEIbSIBICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHON uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanud  uHGOpMAaIMU,  MOJYYEHHOM M3  Pa3lInYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH IMOIYy4aeMyr HH(MOPMAIUIO
U OILICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCSl 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

OpOSBIISITH  OpPraHU3AIMOHHBIE W [O3HABaTeJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHHUS TPOCKTHBIX U y4eOHO-HCCIIeIOBATEIBCKUX padoT;
paboTaTh B TpYIIEe ¢ WCHOJHEHHWEM PAa3IMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacIpenemsiTh
JeSTEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsSX, aJIEKBATHO OIIEHUBAThH
BKJIaJl KOKJIOTO M3 YYaCTHUKOB T'PYIIILI B PEIICHHE pacCMaTpUBAaeMON
po0JIeMBI;

IPOSIBJISITH MOTHUBAIIMIO K Oyaymiel mpodecCHOHATBbHON AeSTENbHOCTH
0 CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIS.

K xoniy oOyuenust B 11 knacce npenMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

MOHUMATh POJIb (U3UKK B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAIBHOW M JTHYECKOW cdepax NedaTeTbHOCTH YeJIOBEKa, POjb U
MecTo (U3MKKM B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
ACTPOHOMHH B MPAKTUYECKOU AECATEIIBHOCTU YEJIOBEKA U JAJbHEUIIEM

HAaYYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONUCATENBHOM,
CUCTEMATU3HUPYIONIEH, O0OBICHUTEILHON U MPOTHOCTUYECKON (QyHKITUN
¢us3nueckoil TeOpUM — DICKTPOJAMHAMHKHU, CHEIHATBHOU TEOpUHU

OTHOCUTEIILHOCTH, KBAHTOBOW (DU3WKH, pOJIb (PU3HYECKON TEOPUU B
(dbopMHUpOBaHUY TIPEACTABICHUA O (PU3MUECKOUW KapTUHE MHUpPa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIMIEM psAOy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJelell (QU3NYeCKUux Ten Hu
IPOLIECCOB (SIBJICHUI): OIHOPOJHOE DIIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKUN
MasITHUK, UJCAIbHBIA MPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI,
UJcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJEW aToma,
aTOMHOTO sIJIpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHUS (TpaHUIlbl, 00J1ACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTb MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIE TOJIOKEHHMSI M 3aKOHBI JJIEKTPOAMHAMUKU U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJNIEKTpPUUECKOro 3apsijga, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHON  uMHAyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE OJJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHHUS  CUJIbI  TOKa, IIOCTYJaThl  CHEIUAIbHOM  Teopuu
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIN3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCH W  SIBICHUA,
UCIIOJIb3Ys TIOJIOKEHHUSI KBAHTOBOW (u3HMKK (ypaBHEHHE OWHINTEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHHs HeompenenéHHocTeil I eizendepra, 3akOHbI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEI U SHEPTHUH B SIJICPHBIX PEAKIUAXK, 3aKOH
PaAMOAaKTUBHOTO pacnaia);

OMKCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HANPsHKEHHOCTD AIEKTPUIECKOTO OJIA, MOTEHITHAI
AIEKTPOCTATUYECKOTO TOJIA, Pa3HOCTh MOTEHINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJisi, MarHUTHBINA
NOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DSJIEKTPOABUXKYIAsS CHIIA
CAaMOMHAYKIIMHM, DHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUIM ~ WUMITYJIbC, TIOJIHAS DHEPTUs, DJHEPrusi IOKOS
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHHWsS]  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHITYKITHUS, CaMOMHIYKITHS, pe30oHaHC,
uHTEpPEpEeHIINS BOJH, IU(pakius, AUCTEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyeckuii 3pdext (dporodrddexr), anpda- u
OeTa-pacniajipl siiep, raMMma-u3aydeHue snaep, GUu3nuecKue MPUHITUITHI
CIEKTPaJIBLHOTO aHallh3a U paboThI JIa3epa;

OTpeeNsaTh HaNpaBiIeHUEe WHAYKIIMM MarHUTHOTO TIOJI MPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JlopeHiia;

CTPOUTh U300paKEHUE, CO37AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOMU
JIMH30M, ¥ PACCUYUTHIBATh €T0 XapaKTEPUCTUKH;

MIPUMEHSATHh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MOHSATHUS, TEOPUH U
3aKOHBI JIJII aHajgu3a W OOBACHCHUS (U3UYCCKHX IIPOIIECCOB,
MIPOUCXOJISIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAaX, B MEKTAIAKTUIECKOM
cpene; ABKSHHSI HEOCCHBIX Tell, DBOIIONNH 3BE3/] U BeeneHHoi;
MPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3yJbTAThl TMOTYYECHHON 3aBUCUMOCTH
¢u3nUecKuX BETUYMH B BHUJAE T'PAaPUKOB C Yy4ETOM aOCOIFOTHBIX



NOTPEIIHOCTE  WM3MEPEeHMM, JleJaTh BBIBOABI MO  pe3yJibTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (DU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUN;
OPOBOJUTH  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOW  THIIOTE3bI:
IUTAHUPOBATH AKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAJILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYEHHBIE PE3YJIbTAThl U JEJIaTh BHIBOJ O
cTaTyce MpeasioKEeHHOM THIOTE3bI;

OMKCHIBATH METO/IbI MOTYYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  MPOBEJECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro OHKCIEPUMEHTA, MPaKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPUTEIIbHBIX YCTPOMCTB W  JaOOpPaTOPHOIO
000py1I0BaHUS;

pemaTh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
(du3nueckoil MOJENbIO: HA OCHOBAHMM aHaliM3a YCJIOBHS BBIOHUpATh
(du3nueckrue MoJIeNu, OTBEYAIOIINe TPEOOBAHUSM 3a/lauu, IPUMEHSTh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (DU3NUECKUX TCOPUIA
OpU  HCMOJIb30BAHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METONBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

peniaTh KaueCTBEHHBIC 3aJlay, TPEOYIOIIME MPUMEHEHUs 3HAHUM U3
pPa3HBIX pas3fe’oB Kypca (PU3MKH, a TaKKe HUHTETpalud 3HAHUN U3
JIpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO ILIETIOYKY PaCCYkKJACHUIN C OMOpOoN Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJisi OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPOMNCTB Y TEXHOJOTUYECKUX TIPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAla POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEJIbBHOCTM  YEJIOBEKAa,  CBSI3aHHOM  C
(bu3HUeCKUMU TIPOIIeCCaMu, ¢ TTO3UIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHU O pPaIMOHAIILHOM MPUPOJIOIOJIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHUN HAyKU M TEXHOJOTUH IS
JaTbHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

MPUMEHSThH Pa3INYHbIEe CIOCOOBI pabOTHI ¢ HHGOPMAIIHEH PU3NIECKOTO
CollepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOIB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JJIS TIOMCKA, TEPepadOTKU M TMPEAbABICHUS y4yeOHOU W
HAy4HO-TIOMYJISIPHOM uHbOopMaI, CTPYKTYPUPOBAHUS u
WHTEpOpeTanuun  WHQOpMAIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHNKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTYYaeMyI0 MH(OPMALHIO
M OIICHWBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAITNK;



OpOSIBIISITh ~ OpTraHW3allMOHHBIE W [IO3HaBaTeJIbHBIE  YMEHUS
CaMOCTOSITENIFHOTO MPUOOPETEHHWST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHEHHS IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyIIe C WUCIOJHEHUEM Pa3IMUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIbL,  PalMOHAIBHO  PACIPEACTSATH
JEeSATEIbHOCTh B HECTAHIAPTHBIX CHUTYallUMsAX, aJleKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 yYACTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBAEMOK
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiei nmpodeccHoHaNbHON NeaTeIhbHOCTH
o CTHICTIMATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.
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10 KUIIACC
Ne KoanuecTBo yacos

HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
n/ KoHTpoJbHbIe IpakTuyeckue

NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChI
n padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

11 Hayunb1ii MeTon nno3HaHus 7 ’ bubnuoreka [JOK
' MPUPOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 7
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmiorexa LIOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Amnaviica 10 https://m.edsoo.ru/f16b68d7
N bubmorexa [JOK
23 Cratika TBEpAOTO TeNA > ! https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
24 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 1 hitps://m.cdsoo.ru/f16b68d7
Wroro no pazneny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
OcHOBBI
. bubnuotexa [JOK
3.1 MOJIEKYJIIPHOKMHETUYECKOU 15 1

TEeopun

https://m.edsoo.ru/f16b68d7




39 Tepmoaunamuka. TeroBbie 20 ! bubnnoreka HOK
' MaIlHHbI https://m.edsoo.ru/f16b68d7
13 ArperatHble COCTOSIHUSI BEILIECTBA. 14 ! bubnmoreka [JOK
) ®azoBbIe IEPEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
41 DAeKTpHICCKOE N0se 24 1 https://m.edsoo.ru/f16b68d7
49 u . . 24 1 bubnnoreka IIOK
. OCTOSIHHBIN 3JIEKTPUYECKUN TOK hitps://m.edsoo.r/f16b68d7
43 T 6 bubnnoreka IIOK
' OFH B PASTHAHPIN cpetax https://m.edsoo.ru/f16b68d7
Hroro no pasneny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
51| DusHieCKiii MpakTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bubmmoteka [IOK
Pe3epBHOE Bpems 9

https://m.edsoo.ru/f16b68d7
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I[TPOTPAMME 170 ? 16




11 KIIACC

HauMeHoBaHHe KoaudecTBo 9acoB
Ne dyeKkTpoHHbIe (LM POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarsauTHOE T10J1€ 14 bubmmorexa LOK
https://m.edsoo.ru/39859¢f1
12 DJIeKTpOMarHuTHas 13 1 bubnmnoreka [HOK
’ WHIYKIMS https://m.edsoo.ru/39859¢f1
Htoro no pazneny 27
Pasnen 2. KOJIEBAHUSI 1 BOJIHBI
21 Mexanngeckue 10 bu6nmoreka [IOK
' KosnebaHus https://m.edsoo.ru/39859f1
29 DNIEeKTpOMarHuTHHIE 15 bubnmnoreka [JOK
' KoaeOaHus https://m.eds00.1ru/39859¢f1
MexaHuuecKkue u
2.3 DJIEKTPOMATrHUTHBIE 10 1 bubnnorexa LIOK
) p https://m.edsoo.ru/39859¢f1
BOJIHBI
24 Ontika )5 ! bubmorexa [JOK
https://m.edsoo.ru/39859%f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

but6mmoreka [IOK




https://m.edsoo.ru/39859¢f1

Wroro no pazneny 5
Pasnea 4. KBAHTOBAS ®U3UKA
41 KopnyckynspHo- 5 bubmmoreka [IOK
' BOJIHOBOM JTyaiu3M https://m.edsoo.ru/39859f1
bu6nuoreka [IOK
4.2 | ®usukaatoma > https:/m.eds00.ru/39859f1
®dur3uKa aTOMHOTO s/1pa
4.3 U DIIEMEHTAPHBIX 5 bubmorexa LOK
' P https:/m.eds00.ru/39859f1
YaCTHIL
Wroro no pazueny 25

Paznes 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 2 bubnmnoreka [JOK
) U acTpopU3UKU https://m.edsoo.ru/39859¢f1
Wroro no pazaeny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 duznueckuit 16 16 bu6nuoreka [IOK
’ PaKTHKYM https://m.edso0.ru/39859¢f1
Hroro no pasneny 16

Pa3nesn 7. OBOBIIAIOIIEE ITOBTOPEHUE

7.1

CucreMaTtuzanus u
000011IEHE
MPEAMETHOTO

15

but6mmoreka [IOK
https://m.edsoo.ru/39859ef1




COJICpKAHUS U OIIbITA
NeSITeIbHOCTH,
IPUOOPETEHHOTO MTPU
M3YYEHUHU Kypca
¢uzukm 10 — 11

KJIACCOB
Uroro no pazgeny 15
bubnuorexa [JOK
PesepBHoOe BpeMs 10 https://m.eds0o.ru/39859ef1
OBIIEE KOJIMYECTBO
170 16

YACOB 110 I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| ®dusnka — pyHaaMeHTalIbHas HayKa O 1 bubnuorexa [JOK
IPUpPOIIE https://m.edsoo.ru/1beef346
Hayunslii MeTO O3HAHUS U METO/BI bubnuorexa [JOK
2 . 1
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
bu6mmoreka [IOK
3 no3HaHus npuposl. Habmonenue u 1
https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crnioco0rl n3mMepeHust GU3NYECKUX . bub6nuorexa [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AGCoIt0THAs M OTHOCHUTENbHAS
. bubmuoreka [JOK
5 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO pU3UKU B POPMUPOBAHUU 1 bub6nuorexa [IOK
COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B https://m.edsoo.ru/eabbded1
MIPaKTUYECKON JeSITeIbHOCTH JTI0eH
7 CraproBast KOHTpOJIbHas paboTa 1
2 Mexanudeckoe aBrxeHne. Cucrema . bu6mmorekxa [IOK

orcueta. OTHOCUTEIIBFHOCTD

https://m.edsoo.ru/e9a52f02




MEXaHHUYCCKOI'O IBUKCHUA. HpHMaﬂ u
o6paTHa${ 3aga4yu ME€XaHHUKU

Panuyc-BekTop MaTtepraibHOM TOUKH,

9 €ro MPOEKIUU Ha OCH KOOPAUHAT. bubnmoreka [JOK
Tpaexropus. [lepemenenne. CKOpoCTb. https://m.edsoo.ru/30a108a5
WX npoekiuu Ha 0Ocu KOOPAUHAT
PaBHOMEpHOE nIpsiMOJIMHEWHOE

10 nsuxkenue. ['paduyeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JBUKEHUS

1 CnoxxeHue nepeMeneHuid U CKOpOCTeil. bubnuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

12 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsamonnHENHOE BUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

13 OPSIMOJIMHENHOIO ABMKEHHUS C bubnmorera [TOK

P https://m.eds00.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majenue. Y CKopeHue

14 CBOOOJTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuoteka [JOK
KOOpPAHHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

s JIBrokenue Tena, OpOIIEHHOTO MO/ bubnuorexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5

16 KpuBonmHeliHoe nBuxeHue. J[BrxkeHne bubnnorexa [JOK




110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocTs. [lepuon u yactora.
LleHTpOoCTpEMUTENBHOE U ITOJTHOE
yCKOpEHHUE

https://m.edsoo.ru/33196fbe

KonTponbhas pabota no teme

bu6mmoreka [JOK

17
"Kunemaruka" https://m.edsoo.ru/1242f32e
[Tepsriif 3akoH HproTOHA.

13 HNuepimanbHble CUCTEMBI OTCUETA. bubnuorexa [JOK
ITpuHumn otHOocuTeNnbHOCTH ['anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

19 Cuiia. PaBHOJEHCTBYIOLIAs CUJIa. bu6mmoreka [IOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

20 B3aunmoneiicteue ten. Tperuil 3aKoH bubnuotexa [JOK
Hprorona https://m.edsoo.ru/57dba505

)1 [Tpunuun cynepnosunuu cui. Pemenue bub6nuorexa [IOK
3a7a4 Ha MPpUMEHEeHUe 3aKk0HOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHHUS.

22 DOKBUBAJICHTHOCTh TPABUTAIIMOHHON 1 bubmorexa HOK

. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

7 Cuna TsKeCTH M yCKOpeHHEe CBOOOIHOTO bubnmnoreka [JOK
naJICHUs https://m.edso0.ru/22757£26
JIBu>keHre HeOECHBIX Te U UX

24 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmuorexa [IOK
KOCMHYECKasi CKOPOCThb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

25 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnmnoreka [JOK




https://m.edsoo.ru/0ae2cd84

Cuna tpenus. [Ipupona u BUzbI cui

bubmuoreka [JOK

26 TpeHus. JIBHKEHUE B XKUIKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4€TOM CHUJIBbI COIIPOTUBIICHHUS CPEbI https://m.edsoo.ru/2cb29676
7 Hasnenue. ['uapocraruueckoe bubmuorexka [JOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TEIO. bubnuotexa [JOK
28 [TocrynarenbsHOe U BpalaTeabHOe bubnuotexa [JOK
JIBMDKEHUE TBEPJIOTO TENa https://m.edsoo.ru/2b95d57e
29 MOMEHT CUJIbI OTHOCUTEIIBHO OCH bubnuorexa [JOK
BparieHus. [linedo cruibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
30 TBepaoMy Teny. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBeCus
bu6mmoreka [IOK
31 Pemenue 3anau
g https://m.edsoo.ru/dc1caacO
1 KonrtponbHas pabora no Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBEpIOro Tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuaibHOM TOYKH,
3 CHUCTEMBbI MaTepUaAIbHbIX TOUEK. L{eHTp bubnuotexa [JOK
MacC CHUCTEMBI MaT€pHUAIbLHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBM)KEHUU LIEHTpa Macc
NMnynbe cuitbl 1 UI3MEHEHHE HMITYJIbca
bu6mmorekxa [IOK
34 Tena. 3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE ABHKEHHUE

https://m.edsoo.ru/13f0a221




MoOMEHT uMITyJIbCa MaTepUaIbHON
touku. [IpeacraBnenue o cOxpaHeHUn

bu6mmoreka [JOK

35
MOMEHTA UMIITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmoreka [JOK
36 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
Pabora cuibl Ha MajIOM U Ha KOHEYHOM
37 nepemernieHnn. I'padguueckoe bubnuoreka [IOK
MpEACTABICHUE PAa0OTHI CHUIIBIL. https://m.eds00.ru/913974c7
MoOIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00
38 M3MEHEHUU KMHETHYECKOU SHEPT U bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTennuanbHble U HETOTEHIIUATLHBIE
39 cuibl. [loTennuansHas 3Heprus. Bropas bubmorexa HOK
] prH. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuyeckas ckopocThb. CBs3b
paboThl HEMOTEHITUATBHBIX CHUJI C
40 W3MEHEHUEM MEXAHUYECKOW SHEPTUU bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHWYECKON YHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHUSI.
41 v zz;eHHe Beyl:f }J/"IFJ'II/I Tl UI€ATTbHOM bubmorexa HOK
p PHY s A https://m.edsoo.ru/f30f43b6
KHUJTKOCTH
1 KonrtponbHas pabota no reme "3aKoHbl bubmuorexa [IOK

COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/474e7c4a




PazBuTune nipeacraBieHuii 0 npupoie

43 TeruioTel. OcHOBHEIE nookeHns MKT. bubmorexa LOK
https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe nBHKeHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
44 TBEPABIX TEII. XapaKTep JABIKCHHSA U bubmmorexa LOK
P o p pA https://m.edsoo.ru/c44d02e2
B3aMMO/JICHCTBUS YaCTHI] BEIESCTBA
Macca u pazmepbl MOJIEKYIT (aATOMOB).
bu6mmorexa [IOK
45 KomnuectBo Bemiectna. [locTosnnas
https://m.edsoo.ru/c5b72ab7
ABorajzipo
46 Temneparypa. TemioBoe paBHOBECHE. bubnuorexa [JOK
IlIkana Lenbcus https://m.edsoo0.ru/0070d493
bu6mmorexa [IOK
47 P
CIICHHE 3a/ad https://m.edsoo.ru/1531aba5
bubmuoreka [JOK
48 41 iras. I'
JICATIBHBIH Td3. 1 a30BbIC SAKOHET https://m.edsoo.ru/1deb2367
49 VYpaBuenue MenneneeBa-Kianeiipona. bubnmnoreka [JOK
Pemtenue 3agau https://m.edsoo.ru/8d12¢328
50 AbcoutoTHas TeMnepaTtypa. 3aKoH bubnnorexa [JOK
HansTOHA https://m.edsoo.ru/14e02d1f
51 N3onponeccel B UI€aIbHOM Trase ¢ bubnnorexa [JOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'pacdmaeckoe mipecTaBiIeHne
52 H?I,)og) OILIECCOB: 513§Te Ma, H30X0pa bubmorexa LIOK
poreceos: pMa, pa, https://m.edsoo.ru/1344327b
n3obapa
b K
53 OcnoBHoe ypaBHeHne MKT nommorexa 1O

https://m.edsoo.ru/c8094721




bu6mmoreka [JOK

54 Pewenue 3anau
A https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOJIUHAMHYECKON CUCTEMBI CO

55 CpellHel KHHETUYECKOMN SHepruei https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEIJIOBOTO JIBMYKCHUS
€€ 4acTHuil

56 O06o0061meHre 1 cucTeMaTH3aIys 3HaHUI bubmuoreka [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8

57 KonTponbnas padota no Teme "OCHOBBI bubnunoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.

53 BHemHre u BHyTpeHHUE MTapaMeTpBhl. bubnunoreka [JOK
[TapameTtpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYMH, ONTUCHIBAIONIUX €€ Ha
MUKPOCKOITMYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

59 Camomnpown3BoiibHas penakcarus T/ bubmorexa HOK

p p 8 https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens uieanbHOro ra3a B
60 TepMOJAMHAMUKE. Y CJIOBUS bubmmorexa [JOK
PMOZ Tl https://m.eds00.ru/29355001
MIPUMEHUMOCTH ATOU MOJICIIH

61 VYpaBuenue MeneneeBa-Knanelipona u bubnmoreka [JOK
BBIPA)KCHUE JUJIS1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0

62 Bripaxkenue 111 BHyTpEHHEN SJHEPTUU bubnmnoreka [JOK




OJHOATOMHOI'O HACAJIBHOI'O I'a3a.
KBa3zucrarnueckue n HeCTaTHUSCKHE

https://m.edsoo.ru/ac5cacl5

MPOIIECCHI
DnemeHTapHas paboTa B
63 TepMoauHamMuKke. Beruucienue paboTsl bubmmorexa [TOK
P ' P https://m.edsoo.ru/741d5738
o rpaduky mpoiecca Ha pV-auarpamMmme
Temnonepenaua kak crnocod U3MEHEHUS
64 BHyTpeHHeH sHepruun T]I cucreMsl 6e3 bubmmorera [JOK
yp p https://m.edsoo.ru/3d734561
COBepIIeHUS PabOThI
65 KonBekuusi, TEmonpoBoIHOCTb, bubnuorexa [JOK
HU3JIIy4YEHHUE https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemioéMKOCTh
66 Tea. Y IeIpHas U MOJIsIpHas bubnuotexa [JOK
TEIUIOEMKOCTH BellecTBa. Y AebHas https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMS TOILJIUBA
67 Pacuér konmyecTBa TEMIOTHI IPU bubnuoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
68 [TonsiTue 06 anuabaTHOM MpoIecce. bubnmnoreka [JOK
IIepBblit 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnunuecTBo TemiaoTs u paboTa Kak
69 Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU bubmmorexa [TOK
p yIp p https://m.edsoo.ru/b047alcd
T cuctemsl
Bropoii 3ak0H TepMOJIMHAMUKY AJIs
70 PaBHOBECHBIX U HEPABHOBECHBIX bubmuorexa [IOK

nporeccoB. HeoGpaTuMocTh NpUpOIHBIX
IIPOLIECCOB

https://m.edsoo.ru/c6f4£464




71 [TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bu6mmoreka [JOK
KIIg https://m.edsoo.ru/2e945513
7 Makcumansnoe 3HaueHue KIT. [{ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
73 Pemenue 3amau
a https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE ACIIEKTHI
74 HCIIOJIb30BAHMS TEIJIOBBIX JIBUTATEIEH. bubnuotexa [JOK
TernoBoe 3arpsA3HEHUE OKPYKAKOLIEH https://m.edsoo.ru/9867aaa7
Cpelbl
bu6 K
75 Permrenue 3amau nommotexa [0
https://m.edsoo.ru/c8c70432
O000111eHIE U CUCTEMATH3aIUs 3HAHUH
76 o teMe "Tepmoaunamuka. TermioBsie bubmmorexa [IOK
| P ' https://m.eds00.ru/28d62b3f
MAIIUHEI
77 KonrtponbHas pabora no Teme bub6nuorexa [IOK
"TepmoanHamuka. TenaoBble MalIUHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHAEHCAINS.
78 I/Iclrjla eII{)I/Ie U KUIleHue. Y aeabHas bubnmorera [TOK
p e https://m.eds00.ru/6f8¢6777
TeII0Ta MapooOpa3oBaHUs
Haceimennbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH
79 Y JIaBJICHUS HACBILIEHHOI'O IIapa OT bu6mmoreka [IOK

TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00bEMa HACKIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT

https://m.edsoo.ru/f5¢17d02




JaBJICHHA B ) KMJAKOCTH

20 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubnmoreka [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
81 Pemenue
CHicHHE sakad hitps://m.edsoo.ru/18¢95ff3
TBépnoe Teno. Kpucraminyeckue u
82 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB bubmmorexa [IOK
p ' p https://m.edsoo.ru/20a88a03
KPHUCTAJIJIOB
[naBneHue n KpUCTATUIU3ALIMSL.
83 VY neapHas TEIIOTa MJIaBJICHUSA bubnmorexa LHOK
a ’ https://m.edsoo.ru/6ee91e9f
Cybnumarnus
eopmanuu TBEPAOTO Tea.
Aebop P bu6mmorexa [IOK
84 Pactsxenue u cxarue. Casur. Monyib
. https://m.edsoo.ru/dalaab10
HOwura. Ilpegen ynpyrux nedhopmanuii
TennmoBoe pacMpeHue KUIKOCTEN U
85 TBEPIBIX TeJI. AHTAPMOHNU3M TEIUIOBBIX bubmaorexa [IOK
P L P https://m.edsoo.ru/7baSedf2
KoJe0aHnii YacTHI] BEIECTBA
26 [IpeoOpa3oBanue sHEPrUM B Pa3z0BBIX bub6nuorexa [IOK
rnepexonax https://m.edsoo.ru/97a0672f
bu6nmoreka [JOK
87 VYpaBHeHME TEILUIOBOro Oajianca
PABHCHHE TETUIOBOT i hitps://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
88 P
CHICHHE sa/ad hitps://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHNE.
bu6mmorekxa [IOK
89 Kanunnsapuseie siBinenus. JlaBnenue noj

I/ICKpHBJICHHOﬁ MMOBCPXHOCTHIO

https://m.edsoo.ru/b42f1f97




*)unkoctu. Popmyna Jlamnaca

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

bubmuoreka [JOK

90 1o Teme "ArperatHble COCTOSIHHS
P " https://m.edsoo.ru/0b52575¢
BemecTBa. Pa3oBbie EPEXOIbI
KonrponsHas pabora o teme
91 "ArperatHble COCTOSIHUSI BEIIECTBA bubmmorexa [JOK
P . - ' https://m.edsoo.ru/7dc2a739
@da3oBbIE NIEPEXOAbI
DnekTpu3anus Tei U €€ MPOosIBICHUSI.

90 Dnektpuueckuii 3apsia. [[Ba Buna bubnuotexa [JOK
AJIEKTPUYECKHUX 3apsaoB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOJIYIPOBOIHUKHI
DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.

93 3aKOH COXpaHEHUSI IJIEKTPUUECKOTO bubmmorexa [OK

P P https://m.edsoo.ru/f49afd24
3apsana

94 B3aumogeiictBue 3apsanoB. Touednsie bubnmnoreka [JOK
3apsnbl. 3akoH Kynona https://m.eds00.ru/445b7746

bu6mmoreka [JOK

95 Pemenue 3anau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc

96 Onektpuueckoe none. Ero neiictBue Ha bubnmnoreka [JOK
DJIEKTPUYECKUE 3apsLabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIA.

97 [Tpo6uslii 3apsa. Jlunuu bubnuoreka [JOK
HaIPSHKEHHOCTH DJIEKTPUYECKOIO OIS, https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUIECKOE T10JIE

98 [ToTeHIManbHOCTD 3JIEKTPOCTATUHYECKOTO bubnmoreka [JOK




moust. PasHocTh IIOTCHIIMAJIOB U
HAIIPs>KECHUEC

https://m.edsoo.ru/80021447

HOTGHHI/IaJ'IBHaﬂ OHEpPIus 3apsaa B

99 3eKTpocTaTuueckoM mnodie. [lorenunan bubmmorexa [IOK
P ' H https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTHU
100 MOTEHIMAIOB JJIsI JICKTPOCTATUYECKOTO bubmmorexa [IOK
t s P https://m.edsoo.ru/df7a6838
OJIst
101 [IpuHOUI Cyneprno3unuy JIEKTPUIECKUX bubnuorexa [JOK
rnojeun https://m.edsoo.ru/Ocfedabe
bu6mmoreka [IOK
102 Pemenue 3anau
A https://m.edsoo.ru/5a582263
103 [Tone Toueunoro 3apsana. [Tome bubnuotexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO MO
104 00béMy miapa. [lose paBHOMEpHO bromorexa HOK
y E’ ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM MITOCKOCTH
105 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bub6nuorexa [IOK
rosie. Y CJI0BUE PABHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
106 JIM3IIEKTPUKY U TTOITYIIPOBOJIHUKH B bub6nuorexa [IOK
3JIEKTPOCTATUYECKOM [OJIE https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
107 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorexa HOK
. pa- P https://m.edsoo.ru/845b4£73
IIJIOCKOTO KOHJEHCAaTopa
108 [TapatensHOE COEUHEHHE bubnuoreka [JOK

KOHACHCATOPOB

https://m.edsoo.ru/d11e8ce7




109 IlocienoBaTenbHOE COEIUHEHUE bu6mmoreka [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1€992920
110 OHeprus 3apsHKeHHOTO KOHAEHCATOpa bubnmorexa [IOK
P P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
111 Pemrenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
112 JIBrKeHue 3apsyKeHHOM YacTULIBI B bu6mmoreka [IOK
OJHOPOJHOM JJIEKTPUUECKOM MOJIE https://m.edsoo.ru/8341d6ac
113 Permrenue 3amau
114 O06o0061meHre 1 cucTeMaTH3aIys 3HaHUI bubmuoreka [JOK
1o Teme "DiekTpuueckoe moie" https://m.edso0.ru/5752603f
115 KontponbHas paboTa o teme bubnunoreka [JOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwuia Toka. IlocTossHHBIN TOK. Y CI0BUS
116 CYIIIECTBOBAHUS MMOCTOSHHOTO bubmorexa LOK
ym https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6mmoreka [JOK
117 nu .H
crounukn Toka. Hanpskenne u S1C https://m.edsoo.ru/0839al15
118 3akoH OMa 11 ydacTKa LEnu. bub6nuorexa [IOK
DNEeKTpUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
119 OJIHOPOJHOI'O IIPOBOJHUKA OT €TI0 JITUHEI bubmmorera [TOK
FIHOPO p A g https://m.edsoo.ru/95fcdf51
Y TUJIOIAIY TIOTIEPEYHOTO CEUCHUS
120 VY nenbHo€e CONPOTUBIICHUE BEILIECTBA. bubnuorexa [JOK

Pemenue 3agau

https://m.edsoo.ru/437f8300




121 [TocnenoBarenbHOE, MapaJIEIbHOE, bu6mmoreka [JOK
CMELIAHHOE COENUHEHUE TIPOBOIHUKOB https://m.edsoo.ru/236f7e07
122 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX bubnmoreka [JOK
nenei. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuoreka [JOK
123 P
CHICHHE 3a/ad https://m.eds00.ru/3881b469
124 PaGora snekTpuyeckoro Toka. 3akoH bubnuotexa [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [IOK
125 P
CHICHHE 3a1aq https://m.edso0o.ru/6761bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
126 TermoBas MOIITHOCTD, BEIAENIIEMas Ha bubmmorera [IOK
m » BRI https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
127 P
CHICHHE 3a1aq https://m.edsoo.ru/eb72fc24
128 O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE bubnmnoreka [JOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
129 3axon OMa 71 TOJIHOM (3aMKHYTOM ) bubnuoreka [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
1 P
30 CHICHHE 3a1aq https://m.edsoo.ru/3580b679
bu6nmoreka [JOK
131 M
3 OTHOCTE HCTOHHHKA TOoKa https://m.edsoo.ru/a0ae51d8
bu6nmoreka [JOK
132 K
OPOTKOE 3aMbIKatie https:/m.edsoo.ru/546f5632
133 Konpaencarop B 1ienu noCTOSIHHOTO TOKa bu6mmoreka [JOK




https://m.edsoo.ru/35368f3e

134 Pemenue 3agau bubamorera LOK
a https://m.edsoo.ru/4410cef0
135 Pemenue 3agau mo reme "IlocTostHHBIN bubmuorexka [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
136 Pemenne 3agau o teme "llocTossHHBIN bubmuotexka [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
137 Pemenune 3agau o teme "llocTosHHBIN bubmuoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre u cucTeMaTr3aIus 3HaHUIA
138 o Teme "I1oCTOSHHBIN ANCKTPUISCKUN bubmmorexa [OK
| p https://m.edsoo.ru/bfd7a050
TOK
139 KonTponbhas padbota no teme bubnuoreka [HOK
"ITocTOSHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
140 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHI bromorexa HOK
P HIeCTE: P https://m.edsoo.ru/da794295
TOK B MeTaJimax. CBEpXMpOBOAUMOCTD
DNEeKTPUUYECKHUI TOK B pacTBOpax U
141 acriaBax dJIEKTPOJIUTOB. 3aKOHBI bubmmorexa [TOK
P p ' https://m.edsoo.ru/4b423491
@apazes 11 AIEKTPOIU3a
but6mmoreka [IOK
142 e €CKHI TO azax. [1nazma
JICKTPHHACCIHM TOK B Tasax. LUIasM https://m.eds00.ru/92d92f76
143 DJIEKTPUYECKUI TOK B BAKyyMe. bubnuorexa [JOK
Bakyymabie mpubopsl https://m.edsoo.ru/2E+160
144 DNEeKTPUUIECKHI TOK B bubnmoreka [JOK

TTOJTYITPOBOTHUKAX

https://m.edsoo.ru/ab61c660




145

[TomynpoBOTHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
https://m.edsoo0.ru/83622200

146

@uU3NYECKU PAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKA U HAIPSKEHUS B
L[ENU [IOCTOSIHHOI'O TOKa IPU MOMOIIU
aHaJIOTOBBIX U HU(POBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" WK
"3HaKOMCTBO ¢ U(PPOBOI TabopaTtopueit
no ¢uzuke. Ilpumepsl n3mepenus
(GU3MYEeCKUX BEIUYUH MPHU ITOMOLIH
KOMITBIOTEPHBIX 1aTYMKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

147

Ou3nyeckuil MpakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO JIBUKECHHS
C LIETIBIO OMPE/IEIICHNS MTHOBEHHOM
ckopoctH"

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

148

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUs IpU
MPSIMOJINHEITHOM paBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
win "HccnenoBanye 3aBUCUMOCTH TYTH
OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
nBIOKeHnN"

bu6nmoreka [JOK
https://m.edso0o.ru/6960b6ef

149

Pu3NYECKUil NPAKTUKYM IO TEME
"N3mepeHue ycKopeHHsi CBOOOTHOTO
najgeHus” win "M3yueHue nBuKEHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402

150

@u3NYECKUl IPAKTUKYM IO TEME

bu6mmorekxa [JOK




"N3y4yeHue nBU>KEHUA TeJla 1O
OKPY>KHOCTH C TIOCTOSIHHOH 10 MOJTYJTIO
ckopoctbio" uiu "Mccnenosanue
3aBHCHMOCTH TIepH0/1a 00paIeHus
KOHHYECKOTO MasITHUKA OT €TI0
napamerpos”

https://m.edsoo.ru/bcf53514

151

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue paBHOICHCTBYIOMIECH CHJITBI
IIpU IBUYKEHUH OpyCKa 10 HaKJIOHHOU
mwockoctu" win "llpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBUKCHUS
OpycKa 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl"

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db84

152

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenqoBaHue 3aBUCHMOCTH CHUIT
YIIPYTOCTH, BOZHUKAIOIINX B IIPYKUHE U
PE3UHOBOM 00pa3sle, OT uX
nepopmanuun" win "U3ydyenue
JBUKEHUS CUCTEMBI TEJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUi
010K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

153

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIIEHTa
3apucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IIOCKOCTH C TIEPEMEHHBIM

bu6nmoreka [JOK
https://m.edsoo.ru/b83b1607




kod(durmeHTomM TpeHus" uiIu
"N3yuyenue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPJIOrO TeJa, UMEIOLIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KpPOHILUTEHHOB U pacuéT CUJI ynpyroctu"
nin "M3ydyeHnne ycTtoiunuBOCTH TBEPAOTO
Teja, UMEIOLIEro oAb Onops"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3Homy nytu" win "M3mepenue
CHJIBI TSTH, CKOPOCTU MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" nim "CpaBHEHUE U3MEHEHMUS
HMITyJIbCA TEJIAa C UMITYJIBCOM CHJIBI" WIIH
"HccnenoBaHue cOXpaHEHUS UMITYJIbCA
P YIPYTOM B3aUMOJAEUCTBUU" WK
"N3mMepeHne KHHETHYECKON IHEPTHH
T€ja 1o TOPMO3HOMY ITyTH"

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

156

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO MpoIecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
uudpoBoit 1abopaTopun)" wiu
"M3yueHne u30XOpHOro nporecca” Win
"N3yuenune n3o6apHoro npouecca’ uiu

bu6nmoreka [JOK
https://m.edsoo.ru/eOfe7e07




"I[IpoBepka ypaBHEHUSI COCTOSIHUS"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOM TernIoéMKoCcTH"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aguabaTHOro mnporecca"
nim "M3ydyeHne B3auMOCBSA3HM dHEPTUn
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

158

du3nuecKuil MPakTUKYM 110 TeMe
"N3y4yeHne 3aKkOHOMEpHOCTEN
UCHapeHUs KUAKoCcTeN" Uiu
"N3mepenue yaenbHON TEMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOWCTB HACBIIIIEHHBIX ApOB" WU
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapoB B
nomenieHun". smepenue

Ko3(¢ dULIrEeHTa TOBEPXHOCTHOTO
HATSDKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6bl1a23b5

159

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTUu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTUIO
n3nydeHus ceeroauona’ wim "M3yyenue
MPOTEKaHUs TOKA B LIETH, COAEpKaAIIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSIKEHUS )

bu6nmoreka [JOK
https://m.edsoo.ru/ec424377




P TIOCIICIOBATEIIHbHOM COSAMHEHUHN
KOHIEHCATOPOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenqoBaHue CMEIIAHHOTO
COEMHEHUS PE3UCTOPOB" MU

160 "M3MmepeHue yeabHOro CONpOTUBICHUS bubmmorexa LOK
PEHHE YACIILHS P https:/m.edsoo.rw/2b179d98
npoBoJHUKOB" K "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS
JUTSI JIaMIThl HaKaJIuBaHUs"
Ou3nyeckuil MpakTUKyM IO TeMe
"HaOuroteHune ammekTposn3a’ win
"U3mepenue 3apsiga 0JHOBAJICHTHOTO
161 noHa" unu "VccienoBanue 3aBUCUMOCTH bubmorexa HOK
https://m.edso0.ru/64b6e901
COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"
PesepubIil ypok. O600111eHIE 1
. bubnuotexa [JOK
162 cUucTeMaTu3alus 3HaHU M0 TemMe
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIil ypok. O6006111eHIE 1
163 CHUCTEMaTHU3aIl1s 3HAHUH 110 TEME bubmorexa HOK
" " https://m.eds00.ru/3149956b
JnHamuka
Peseprubiil ypok. O60061eHIE 1
. bu6nmoreka [JOK
CHUCTEMaTHU3aIlUs 3HAHUH 110 TEME
164 https://m.edsoo.ru/6c0df9cc

"3aKOHBI COXpaHEHUS B
Mexanuke"."CraTrka TBepIoro tena'.

https://m.edsoo.ru/0f9752ac




PesepBHbIil ypok. O6001eHIE 1

165 CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME ! bubmuorexka [JOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON https://m.edsoo.ru/de148976
teopun"

PesepsHEIil ypok. O000IIEHNE U
P P . bu6mmoreka [JOK

166 CUCTEMATH3AalNs 3HAHUH I10 TEME 1

" " https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TernnoBble MalTMHBI
PesepBHrlit ypok. O60011eHNE U

167 CHCTeMaTHu3alus 3HaHUH 110 TEME ! bubmuoreka [JOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
da3oBble Iepexo bl
PesepBusblil ypok. O0001IEHNE 1

P P . bubmuoreka [JOK

168 cucTeMaTH3alisl 3HaHUH 10 TEME 1

" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBHbIi ypok. O000IIIEHHE U
169 CI/ICTIC)MaTI/IL’sZp WS 3HAHUU 110 TEME 1 bubnmorera [TOK
" %,I . " https://m.edsoo.ru/3cae6dal
[ToCTOsTHHBIN 3NTEKTPUUECKHI TOK
PesepBHbIil ypok. O000IIIEHHE U
170 CI/ICTIC)MaTI/IL’»Zp W1 3HaHUH 1m0 TeMe "Toku 1 bubnmorera [TOK
H " https://m.edsoo.ru/cc7681d4
B pa3IMYHBIX Cpeaax
OBHIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

No
wn Tema ypoka Beero KonTpoJbHbIE IIpakTn4yeckue odpasoBaTe/bHbIE
r
padoThI padoThI pecypchbl
B3auMozeiicTBuE NOCTOSHHBIX

| MAarHuTOB U IPOBOJHUKOB C TOKOM. ! bubnnoreka [JOK
MarnutHoe nosne. I'nnoresa https://m.edsoo.ru/487a8593
Awmrmepa
BekTop MarHUTHON MHIYKIUU.

) [TpuHIMD Cynepno3uLu ! bubnunoreka [JOK
MAarHUTHBIX nojeu. JInnun https://m.edsoo.ru/4clabccb
MarHMTHON MHJYKIUU

3 MarauTHo€e noJie MPOBOIHUKA C ! bubnnoreka [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHHUE U 1 bub6nuorexa [IOK
MOIyJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3anay

o 1 https://m.edsoo.ru/a37a0c21

6 ITpumeHnenne 3akoHa Amnepa. 1 bub6nuorexa [IOK
DeKTpou3MepHUTEIbHbIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHHUE U

. MOZyJib. JIBH)KEHUE 3apsKEHHON i bubmuorexa [IOK
YaCTULLI B OAHOPOIHOM https://m.edsoo.ru/c97afaal
MarHUTHOM I10JI€

8 Pemenne 3agau 1 bubmuoreka [JOK




https://m.edsoo.ru/504e98c7

MMPOBOAHUKAX

bu6mmoreka [JOK
9 Pa6 JI
abota CiIpt JLopertia https://m.edsoo.ru/d518bedb
bubmuoreka [JOK
10 P
ClICHHE 334 https://m.eds00.ru/93617bd9
MarnutHoe 11051€ B BEILIECTBE.
11 deppomarueTuku, napa- u bubmorexa LOK
pp - 11ap https://m.eds00.ru/30ff9608
IUaMardHeTUKU
OCHOBHBIE CBOWCTBA
12 dbeppomarneTukoB. [IpumMeHeHne bubmmorexa [OK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme bu6mmorexa [IOK
"Marautsoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemienue 3anay 1o reme bubmuoreka [JOK
"MarauTtsHoe moJe" https://m.edsoo.ru/41c4ac8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 HUH nu. IToTok BekTOpa bubmmorexa [IOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6nmoreka [JOK
16 DJ1C
AC uryxuma https://m.edsoo.ru/48150bd8
17 3aKoH JIEKTPOMArHUTHOMN bubnmnoreka [JOK
nHaykuu Papanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexkTpuyeckoe mouie. bubmuorexa [IOK
Toxu ®Pyxo https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK

https://m.edsoo.ru/0235cc02




bu6mmoreka [JOK

2 P
0 CHICHHE a1 hitps://m.edsoo.ru/4dfda618
bubmuoreka [JOK

21 ITpaBuno Jlenma

paBil Hi https://m.edsoo.ru/bbc22726
NunykrusHocts. Karyika
22 UH YKTI/IBHOCTI/I B GIZI/I buGnnorexa [IOK
b H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOTO TOKa

3 SBnenue camounaykiuu. J/C bubmuoreka [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
DHeprus MAarHUTHOTO TIOJIS

24 KaTYIIKH C TOKOM bubmorexa HOK

y ' https://m.edsoo.ru/b3c0ad11
DIIeKTPOMarHuTHOE I0JIe
bubmuoreka [JOK
25 Pemenne 3ama
HieHHE sakad hitps://m.eds00.ru/88f69d2b
O00011eHNEe U CUCTEMATU3ALIS
. bubmuoreka [JOK
26 3HAHUHU II0 TEME
https://m.edsoo.ru/76484025
"DnekTpoauHaMuKa"

7 KonTponbHas pabota no teme bu6nuorexa [IOK
"DnexkTpoauHaMuKa" https://m.edsoo.ru/8ae09b98
KomnebarenpHast cucrema.

28 CB00OOHBIE KOJIEOAHUS bubmmorexa [IOK

A ' https://m.edsoo.ru/7¢1db385
[Mapmonnueckue KonebaHus
Kunemarnueckoe U JUHAMUYECKOE
29 OIMCAaHUE KOJIEOATENBHBIX bubnmorexa [IOK
. https://m.edsoo.ru/87ce9498
JIBAKECHUM
30 DHepreTuyeckoe onucanue. BeiBo bubnmoreka [JOK




JUHAMHUYCCKOI'O OITMCaHusA
TapMOHHUYCCKHUX KOJIEOAHHH U3 UX
SHEPTCTUUCCKOI'0 U
KHMHEMAaTHYCCKOI'O OITMCaHMA

https://m.edsoo.ru/e3¢99692

bu6mmoreka [JOK
1 A 7
3 MILTHTY )1 1 (pasa Konebanuii https://m.edsoo.ru/7a0c439a
[lepuon u yacTora KoJieOaHUH.
[Teproa Manbix CBOOOTHBIX
32 KoJe0aHnil MaTEMaTUYECKOT O bubnmorexa LHOK
https://m.edsoo.ru/e0399319
MasiTHUKa. [leprom cBOOOTHBIX
KoJIe0aHUM MPY>KUHHOTO MasiTHUKA
3aryxaroiye KojaeoaHusl.
33 BrinyxaeHanie kojicOaHnus bubmmorexa [IOK
YA ’ https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 ABTOKOJIEOA
BTOROICOAHIA https://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHTNA
36 "I\I/)[exaHI/I‘I(zCII:I/IC KOJIEOaHUs B bubmaorexa [JOK
" https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTAX
O00011eHNEe U CUCTEMATU3ALIS
37 3HaHui o TeMe "MexaHnuecKkue Eubmiorexa LIOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHUs
38 DIIeKTpOMarHuTHBIE KOJICOaHusI. bubnuorexa [JOK




KonebaTenbHbIN KOHTYD

https://m.edsoo.ru/d4adabde

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsifia KOHACHCATOPA C

bubmuoreka [JOK

39
aMIUIUTYJION CUJIbI TOKA B https://m.edsoo.ru/093f9af1
KOJ1e0aTeIbHOM KOHTYPE
3aKOH COXpaHEHMsI SHEPTUU B

40 HAIealIbHOM KOJIe0aTeEIbHOM buGnnorexa LIOK

A https://m.cdsoo.ru/d1e2d543
KOHTYpe
3aTyxarome dJIEKTPOMArHUTHEIE
41 KOJI}:;aHI/ISI Brin )Kp €HHEBIE bubmmorexa [IOK
+ DRI hitps://m.eds00.ru/5e668619
3JICKTPOMAarHUTHBIC KOJICOaHUS
IlepemenHsIit TOK. Peznucrop u
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubnmorexa LHOK
A pEI P https://m.cds0o.ru/84836152
TOKa

13 Karyiika HHIyKTUBHOCTH B LIENU bub6nuorexa [IOK
[IEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af

44 3akoH OMa AJi 3JEeKTPUIECKOM bubnmnoreka [JOK
LIETIN IEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh TEPEeMEHHOTO TOKA.

45 AMIITUTYHOE U IEHCTBYIOLIEE bub6nuorexa [IOK
3HA4YE€HHUE CUJIBI TOKA U https://m.edsoo.ru/1cac6cdc
HaATPSDKESHUS

46 Pe3oHaHC B JIEKTPUYECKOM IIENH bubmorexa [IOK

p 1 https://m.edsoo.ru/087506df
b K
47 Penrtenue 3anau ubnnotexa L0

https://m.edsoo.ru/al6836a4




NneanpHbIi TpanchopmaTop.
[TpousBoacTBo, nepenava u

bu6mmoreka [JOK

48
NOTpeOICHUE IEKTPUUECKOH https://m.edsoo.ru/f97418ae
SHEPTrUuu
DKOJOTHUYECKUE PUCKHU TIPU
IIPOU3BOJICTBE DIICKTPOIHEPTUH.
49 Kp JIBT i I/ICHOJILSO]faHI/ISIp bubmuorexa LIOK
YIARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
JKAZHU
bubmuoreka [JOK
50 P
cHicHie sanat https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 P
CHICHHE a1 https://m.edsoo.ru/7cab59f8
O00011IEHNE U CUCTEMATHU3AIHS
52 3HAHUH 110 TEME Bubmioreka IJOK
" " https://m.edsoo.ru/401024a9
DNEeKTPOMarHUTHBIE KOJICOaHHs
Mexannueckue BOJIHEL.
53 XapaKTepUCTUKU MEXAHNYECKUX Bronmotexa HOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHUYECKHUX BOJIH Brommotexa HOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. ApaKTCPUCTHIHN 3BYKa https://m.edsoo.ru/138b6f09
Nudpa3Byk u yabTpa3ByK.
(bpaseyk M yILTpasEy bubmuorexa [JOK
56 [IIymoBoe 3arpsi3sHEHHE

OKPYKaroIlei cpeabl

https://m.edsoo.ru/7380038f




bu6mmoreka [JOK

57 Pemenue 3ana
HICHHE sa/ad https://m.edsoo.ru/cfd918bf
DNIEKTPOMArHUTHBIE BOJHBI.
58 N3nydyenue 3eKTpoMarHuTHBIX bubmorexa HOK
v p https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus EKTPOMAarHUTHBIX BOJIH. bubnunoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana 31eKTPOMarHUTHBIX BOJIH.
bubmuoreka [JOK
60 [IpuMeHeHue 371eKTPOMarHuTHBIX
https://m.edsoo.ru/49be1{9e
BOJIH B TEXHUKE U OBITY
[IpuHUMIIBI paIOCBA3U U
61 TeaeBuaeHus. Pagnonokaus. bubmuoreka [JOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96{1{8
OKPYKarOILEe Cpebl
& Konrponbnas pabora no reme bubnnorexa [JOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnuotexa [JOK
pacrpocTpaHEeHUs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEWMHOTO bromorexa HOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHuUs CBeTa
65 Otpaxenue csera. [1nockoe bubmuorexa [IOK
3epkasio. Cepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeTa. AOCOMIOTHBIM
. bubmuoreka [JOK
66 Y OTHOCHUTEJbHBIN TIOKa3aTelb

npenomiieHus. [lomHoe BHyTpeHHee

https://m.edsoo.ru/bc2e55¢cd




oTpaxeHue. [IpenenbHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

67 3aKOHOB OTPaXE€HUS U buGnnorexa LIOK
p https://m.edso0.ru/49d830a9
MpEJIOMIICHUS CBETa
Xon xydeud B npuzMe. Jlucnepcus
68 cBeTa ngO)KHLII)fI COCTi 6en(l))r0 buGnnorexa LIOK
' https://m.edsoo.ru/d8elc3be
cBera. LlBet
69 JInn3pl. DOKYCHOE PacCTOSTHUE U bubnuotexa [JOK
OIITUYCCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
[Toctpoenune nzodpaxeHuii B
70 JIMH3aX U UX CUCTEMAX Eubmorexa IOK
’ https://m.edsoo.ru/bb53b1d5
VYBenudenue JINH3E
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, IMOIIYYAEMBIX C bubmmorexa [IOK
p ’ ya https://m.edsoo.ru/5a86809
IIOMOIILIO JINH3
72 I';ma3 xak onTryeckas CUCTEMA bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 IPUMEHUMOCTHU T'€OMETPHUUECKOU bubmmorexa LHOK
p p https://m.edsoo.ru/cd174al10
OIITHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubnmoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
76 WNuTtepdepenius ceeta bubnuotexa [JOK




https://m.edsoo.ru/5fc0c638

KorepeHTHble HCTOUHUKHU. Y CIIOBUS

bu6mmoreka [JOK

77 HAOMIOICHHS MAKCHMYMOB 1 hitps:/m.edso0o.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [JOK
P
78 CHICHHE a1 hitps://m.eds00.ru/3061de2b
bu6mmorexa [IOK
79 IT
PHMCHEHHE MHTCP(EpeHLII https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
80
Mugpakims ceera https://m.edsoo.ru/12ed04b5
AhpaKkIHOHHAS PEIIETKA.
Hudpaku p Bu6mmorexa [IOK
81 VYcnoBue HaOMIOAEHHUS TJIaBHBIX
https://m.edso0.ru/f998d964
MaKCHMYMOB
bubmuoreka [JOK
2 P
8 CHICHHE 3a1ad https://m.edsoo.ru/d58c411a
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bub6nuorexa [IOK
ITonspusanus ceera https://m.eds00.ru/e9890fe9
bu6mmoreka [JOK
4 P
8 CHICHHE 3a1aq https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBIICHUS B IIPUPOJIE bubmmorexa [IOK
PHPOA https://m.edsoo.ru/0b36363d
26 O0o00mIeHNEe U CHCTEMaTH3aITHs bubmuoreka [JOK
3gagui o treMe "Ontuka" https://m.edsoo.ru/8a14748b
g7 KonrtponbHas padora no reme bubmuorexa [IOK
«OnTukay https://m.edsoo.ru/82315dd4
88 I'panuibl TPpUMEHUMOCTH bubnmoreka [JOK




KJIACCHYECKOU MEXAHUKH. 3aKOHEI
3JICKTPOIMHAMMKY Y TIPHHITUIT

https://m.edsoo.ru/c9bd77¢cb

OTHOCUTEIBHOCTHU
29 [TocTynatel cienuanbHOU TEOPUHU bubnmoreka [JOK
OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcnoBrue NpUYMHHOCTH. bubnuorexa [JOK
OTHOCHUTEIBLHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE ITTUHBI
01 DHeprus U UMITYJIbC bubnuorexa [JOK
PEISATUBUCTCKON YaCTHUILIbI https://m.edsoo.ru/853a64fc
CBs13b MacChl ¢ SHEPTUEH U
92 HMITYJIBCOM PEISITUBUCTCKOMN bubmorexa [JOK
Y P https://m.eds0o.ru/b6258ffa
YacTUI[bl. DHEPTUs TOKOS
93 PaBHOBECHOE TETIOBOE M3TyYEHUE bubmorexa HOK
i https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
94 3akoH cMmenieHns Bunaa
B https://m.edsoo.ru/1c5{f752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [JOK
DoTOoHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 OHe ¢ botoHa
HEPTHA M UMITYIILC (HOTOH https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK

CroneroBa. 3akoHbl hoTorddexTa

https://m.edsoo.ru/8c68e5bH9




VYpaBHeHue DUHIITEHHA 114

bu6mmoreka [JOK

8 X HK n
? dorosdpexra. "Kpacnas rparnua https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue ceera. Onbitsl [1. H. bubnmoreka [JOK
JleOeneBa https://m.eds00.ru/64b4f966
b K
100 BosiHOBBIE CBOMCTBA YaCTHI] nbmmorexa O
https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiins. JlnuHa BOIHBI
101 ne bpoitist u pazmepsl 00acTi bubnunoreka [JOK
JIOKAJIU3aLMH JIBHXKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
102 KopnyckynspHo-BOJIHOBOI bubnuorexa [IOK
JIyanusMm https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnuotexa [JOK
KpUCTaJUIaxX https://m.edsoo.ru/30dbal8c
Crneuunguka usmepeHuii B
104 Mukpomupe. COOTHOIICHUS bubmorexa HOK
POMHP L. https://m.edso00.ru/65783dec
HeomnpeaenéHHocrel [ elizenOepra
bu6mmorexa [IOK
1 P
05| Peweiie rpaguieckinx saxa https://m.edsoo.ru/e70195bd
, bubnuoteka [JOK
106 P
CILCHIE PACHCTHEIX Salad https://m.edsoo.ru/ee9b3182
KonTponbhas paboTa 1mo remam: Eub 1OK
nOIMoTEeKa
107 "O CTO", "K -
CHOBH\, ’ "OpHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTM3M
108 ONBITHI TTO UCCIIEIOBAHUIO bubmuorexa [JOK




cTpoeHus aroma. [Inanerapuas
Mojienb atoma Pesepdopaa

https://m.edsoo.ru/312b750a

bu6mmoreka [JOK
10 I1 b
0 OCTyTIaTR bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CrieKTp ypoBHEH bubnunoreka [JOK
3HEPruu aToMa BOIOpoaa https://m.edsoo.ru/cf74bl1a
11 CnoHTaHHOE U BBIHYKIEHHOE bubnuorexa [JOK
H3JIy4EHUE CBETA https://m.edsoo.ru/f945d85¢c
b K
112 Jasep n6amoreka 11O
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eitzenGepra-MiBanenko. 3apsa u bubmuoreka [JOK
MAaccoBO€ 4YMCIO sijpa. M3oTonsl. https://m.edsoo.ru/34adaSde
PanroakTMBHOCTH
3aK0H paJInOaKTUBHOTO pacraja.
CBolicTBa HOHU3H €ro
pyiomt bubmuoreka [JOK
114 u3llydeHus. BausHue

PaIlOaKTUBHOCTH Ha )KUBbIE
opranu3msl. /lozumerpus

https://m.edsoo.ru/aab98bef

115

OHeprus CBA3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jlepekt macchbl
anapa. SlnepHsie peakuuu. SnepHeie
peaktopsl. [IpoGiaemsr
YIPABIISIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKHE aCIIEKThI
pPa3BUTHA SAAEPHOU SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0




Metoapl peructpauuy u
HCCIJICJOBAHMSI DJIEMEHTAPHBIX
gactull. DyHaameHTalIbHbIC
B3auMOJCUCTBUA. bapuoHsl,

bu6mmoreka [JOK

116
ME30HBI U JICTITOHHI. https://m.edsoo.ru/l1ac08a5Sb
[TpencraBnenue o CtannapTHON
Mojenu. KBapk-riitooHHas MOAENb
aJ]pOHOB
®du3uKa 3a npeaeaaMmu
CranpaptHoit monenu. Témuas
117 MaTepHus U TEMHAsI )HEPTHUI bubnmorexa LHOK
P vp ’ https://m.edsoo.ru/c026fd37
EnuHCTBO M3HYecKoi KapTHHBI
MHpa
118 Oransl pa3BUTHS ACTPOHOMUHU. bubnuorexka [JOK
3HavyeHHe ACTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU
119 JUIsL 0OBSICHEHUSI IPUPO/IBI bubnnorexa [JOK
KOCMHYECKUX 00BEKTOB. MeTO bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKHUX UCCIETOBAHUI
CoBpeMeHHbBIE ONITHYECKHE
bu6mmorexa [IOK
120 TEJIECKOIIbI, paJHOTENIECKOIIbI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 3Bé3anoro nebda. Co3sesaus,
121 SIPKME 3BE3JIbI, MIJIAHEThI, UX bubnmorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
BUIMMOE IBIKEHHE
bub6anorexa LIOK
122 Comneynas cucrema. CoJHIe. 1

https://m.edsoo.ru/22748eb4




ConHeuHas akTUBHOCTh. MICTOYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. Juarpamma

bubmuoreka [JOK

123
"CreKTpagbHbINA Ki1acc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOU bu6mmorexa [IOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHbIe NPECTABIECHUS O
125 MIPOUCXO0XKICHUHU U SBOJIIOIIUU bubmorera [JOK
P a B https://m.edsoo.ru/d09dad94
CoJHia ¥ 3B€37. DTallbl JKU3HU
3BE3
Mneunsiii [lyte — Hamma
126 lNanakTrka. Tunel ranakTuk bubmorera [JOK
B ' ’ https://m.edsoo.ru/7cd10a0a
YEpHble ABIPHI B s/Ipax rajJakTHK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa606ma. Teopust bubnuoteka [JOK
Bboseioro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHHE

128 MacmirabHast CTpyKkTypa bubnnorexa [JOK
Bcenennoii. MeraranakTtuka https://m.edsoo.ru/ce234633

129 Hepeménnsie mpobieMsl bubmuorexa [IOK
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe

130 ®u3nyeckuil NPakTUKYM II0 TEME bubmuorexa [IOK

"UccnenoBanue MarHUTHOTO I10JIS

https://m.edsoo.ru/67361aef




IMOCTOSTHHBIX MarHUTOB'" MJIM
"NccneqoBaHue CBOVCTB
dbeppomMarueTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIbI
AmMriepa OT cuiibl TOKa" WU
"OnpeneneHne MarHuTHOU
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuiiel Ammepa"

bu6mmorexa [IOK
https://m.edsoo.ru/fcae91e9

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
ANEKTPOMArHUTHOM MHIAYKIUU'" WIIN
"Onpenenenyre NHIYKIUH
BUXPEBOIO0 MarHUTHOTO MoJs"

https://m.edsoo.ru/c36658da

133

Du3nUeCcKu IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS
camouHaykiun" unm "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
reseparopa"

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuoia CBOOOTHBIX
KOJIEOAHUN HUTSHOTO U
MPYKWUHHOT'O MassTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35




135

DuU3NYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOIo TOKa
yepes MoCiIeI0BaTeNbHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyILKY U pe3ucTop’ uiu
"HccnemoBanue padoOThI
HMCTOYHHKOB CBETA B LICTIH
MEPEMEHHOTO TOKa"

bu6mmoreka [JOK
https://m.edso00.ru/89dc2d90

137

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MIPEJIOMJIEHUS CTEKIIa" WIIH
"ITonydyeHne n300paxeHus B
CUCTEME U3 INIOCKOTO 3epKajia U
JTUH3BI"

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

139

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(GOKYCHOTO pacCTOSIHUS OT
BeIlllecTBa (Ha MpUMEpPE KUIKUX
nuH3)" win "3Mepenue
(OKYCHOTO pPacCTOSTHUS
paccenBaroUX JUH3"

bu6mmorekxa [JOK
https://m.edsoo.ru/b879fb3f




140

DuU3NYECKU MPAKTUKYM 10 TEME
"Habnronenue qudpakiumm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHnue UMITYJIbCa U
SHEPTUU PEISATUBUCTCKUX YACTHUIL
(mo ¢ororpadusM TpeKoB
3apsHKEHHBIX YaCTHUIl B MATHUTHOM
nosie)"

bu6mmoreka [JOK
https://m.edso00.ru/63756c47

142

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM I lnanka
Ha OCHOBE MCCJIEI0BaHUs
dororddexra" wm "MccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Y€pE3
CBETOJIMOJI OT HaIpsHKEHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916£82

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKEeHHOr0 aTOMapHOT O
BOJIOPOJa U U3MEPEHUE
noctosiHHoM Punbepra”

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakTUBHOTO
¢doHa ¢ CHOIB30BAHUEM
nosumertpa" uinm "N3ydenue
HOTJIOIEHUS OeTa-4acTHI]
aTrOoMUHAEM"

bu6mmorekxa [JOK
https://m.edsoo.ru/c3dabebe




145

DuU3NYECKU MPAKTUKYM 10 TEME
"HabGnromenus 38€34H010 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIS1 ONIPEAEIICHUS
[IOJIOKEHHU HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro Moymapus
U pKue 3BE3/bI" WIN
"Habmronenus B Teneckon JIyHsl,
IUTAHET, TYMAHHOCTEH U 3BE3/IHBIX
CKOILJICHUI"

bubmuoreka [JOK
https://m.edsoo.ru/1072021e

146

O0600I11IeHNE U CUCTEMATU3ALUS
3HaHui. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢pu3uku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7c

148

O00011eHre U cCUCTEMATU3ALMS
3HaHui. Ponb ¢pusnyeckoii Teopun
B (h)OpMHUPOBAHUHU IPE/ICTABICHUH O
buznyecKoil KapTuHE MHpa, MECTO
(¢u3nUecKoil KapTHHBI MUpPa B

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4




o011eM psily COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJE

149 O000I11IeHNE U CUCTEMATU3AIUS bubmuoreka [JOK
sgagui o teMe "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
sgagui o treMe "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o001IeHe U CHCTeMAaTH3 AN bubnmoreka [JOK
3HaHui o Teme "J{mHamuka" https://m.edsoo.ru/2dfbafc5
O00011IEHNE U CUCTEMATHU3AIUS Bt LOK
B noIroTeKa
152 3gagui 1o teme "CraTtuka
" https://m.edsoo.ru/3cca482e
TBEPJIOTO Tella
O000I11IeHNE U CUCTEMATU3AIUS Eub OK
B noIroTeKa
153 3HAHUU 110 TeMe "3aKOHEI 1
" https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHUKE
O000I1IIeHNE U CUCTEMATHU3AIHS
154 3HaHUH 1Mo TeMe "OCHOBBI bu6mmoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O000I1IIeHNE U CUCTEMATHU3ALIHS
155 3HaHUU 110 TeMme "TepMoauHaAMUKa Eubmiorexa IOK
p ) https://m.edsoo.ru/c63f7¢10
TenmoBbie MaIUHEL"
O000I1IIeHNE U CUCTEMATHU3ALHS
156 3HaHMUN 110 TeMe "ArperaTHble bubmuorexa [IOK

cocrosHus BeniecTBa. Da3zoBbie
nepexonr”

https://m.edsoo.ru/1d36b5b1




O000111eHrE U CUCTEMATU3 AL

bu6mmoreka [JOK

157 3HAHUH 0 TeMe "DIIEKTPUUECKOE
! P https://m.edsoo.ru/3bf0def9
oJie
O000111eHNE U CUCTEMATU3ALMS Eu 10K
. " noIroTeKa
158 sgagui o teMe "TlocToIHHEIN
. " https://m.edsoo.ru/71453ee6
AJIEKTPUICCKUN TOK
O0600I11IeHNE U CUCTEMATU3AIUS Eub 1OK
B HOINOTEKA
159 3Haguii o teme "Toku B
" https://m.edsoo.ru/3d40077a
Pa3IMYHBIX Cpeaax
160 O06o001IeHe U CHCTeMAaTH3 AN bubnmoreka [JOK
3HaHui o TeMe "MarautHoe noie" https://m.edsoo.ru/3b4c06ae
Peseprublil ypok. O60011eHUE U
" bubanorexa LIOK
161 cHUCTeMaTU3alys 3HaHUHU 110 TEME ) 1
" HeKTpOMATHHTHA HHIYKIA" https://m.edsoo.ru/053e2248
Peseprublit ypok. O60011eHUE U
. Bbubnunoreka IIOK
162 CHUCTEMAaTH3alys 3HAHUH 110 TEME ] 1
"MexarmIecKie KoneOas" https://m.edsoo.ru/d6310bfd
Peseprubiit ypok. O60011eHUE U
. Bbubnuoreka IIOK
163 CUCTEMATHU3AIIAA 3HAHUH 10 TEME ' 1
" HeKTpOMATHHTHbIE KoTebaHHs" https://m.edsoo.ru/5e¢2bb83d
PesepBHblit ypok. O60011€HNE U
164 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuoreka [JOK
"MexaHH4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
165 PesepBublit ypok. O600mIeHNE U bubmuorexa [IOK

cUCTEMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/52ad1603




"Onruka"

PesepBHeiit ypok. O600ICHHE U

bubmuoreka [JOK

166 CHUCTEMATHU3ALMS 3HAHUH 10 TEME 1
https://m.edsoo.ru/Sbeclc65
"OcuoBsl CTO"
PesepBHeiit ypok. O600IICHHE 1
167 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe i bubmuoreka [JOK
"KopnyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
ayanu3m"
PesepBurlii ypok. O000111€HIE U
P P . bubnuotexa [JOK
168 CUCTEMATHU3AIA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/1f511654
du3uka aroma
Peseprublil ypok. O60011eHUE U
169 CUCTEMaTH3alMs 3HAHUH 110 TeMe 1 bu6mmorexa [IOK
"®du3rka aTOMHOIO spa 1 https://m.eds00.ru/905c5ce0
AJIeMEHTapHbIX YyacTull"
PesepBurrii ypok. O000111€HIE U
P P . bubnuotexa [JOK
170 CUCTEMATHU3AINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBHIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I)®Puzuka. 10 kimacc: yue0, a1st o01eoopa3zoBat. OpraHU3alyi ¢ IpHIL. Ha
AJICKTPOH. HOCUTEJNE : 0a30BbIN U yIIIyOJIeHHBIN ypoBeHb / I'. 5. Mskuies, b.
b. bByxosues, H. H. Cotckuii; nox pea. H. A. IlapdentbeBoii,2024

2) Coopnuk 3ama4 o ¢pusuke. 10-11 kiaccer - [TappentreBa H.A.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1)®uzuka. 10 knacc: yue0, g 001eo0pa3oBaT. OpraHu3aIuil ¢ mpuil. Ha
AJIEKTPOH, HOCUTEIIE : 0a30BbIN U YIIIyOJIeHHBINA ypoBeHb / ['. 5. Msikuies, b.
b. bByxosues, H. H. Cotckuii; nox pea. H. A. IlapdentbeBoii, 2024
2)dusuka. 10 kiace. [loypounsie pazpaboTku k yueOHUKY - Msikumesa I'.41.,
Caypos FO.A.
3) Coopuuk 3anay no ¢puszuke. 10-11 kmaccor - 'pomuena O.1.
4)Duzuka. 10 knacc. Terpanb nis mabopatopHbix padoT - [lapdpentoeBa H.A.
5)TemaTnyeckre KOHTPOJIbHBIE U CAMOCTOATENIbHBIE paboThI 10O pusuke. 10
kiacc - ['pomiesa O.1.
6)COopnuk 3anay no ¢usuke. 10-11 knaccsl - [lappentrea H.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru

https://www.yaklass.ru/?from=menu

https://resh.edu.ru/

https://phys-ege.sdamgia.ru/
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