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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uKke Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOXKEHUW W TpeOOBaHMI K pe3yjbTaTaM OCBOECHUS
OCHOBHOM 00pazoBarenbHON mporpammsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueit mporpaMmbl BociuTanus U Konneniuu
npenojgaBanus  yueOHoro mpeamera «®Dusuka» B 00pa30BaTENbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNIbHOE MPEAMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3yUEHUs
TEM U pa3esioB y4yeOHOro mpeamMera C Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro TMpoliecca, BO3PACTHBIX
ocobeHHocTtel oOyvatonuxcs. [Iporpamma no ¢usuke Aaét mpencTaBieHUE O
HEeNsIX, COAEp)KaHWM, OOIIel cTpaTeruu OOydeHHUs, BOCIHMTAHUS M PA3BUTHUA
oOydaromuxcs cpelcTBaMu ydyeOHoro npeamera «Duzuka» Ha yriayoJaéHHOM
YpOBHE.

N3yuenue kypca Qu3zuku yriayOoja€HHOTO ypOBHS MO3BOJISIET pPeaiu30BaTh
3a/1auu nMpo¢ecCuOHAIBHON OPUEHTAIINH, HAIIPABJICHO HAa CO3/IaHUE YCIIOBUH JIJIs
NPOSIBIIEHUS CBOMX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH Ka)IbIM
oOydJaromumcsi, KOTOpble HEOOXOAMMBI ISl TPOAOJKEHUS o0pa3oBaHUSA B
opraHu3anuax MpoQecCHOHATBLHOTO 00pa30BaHUs IO PANTUYHBIM  (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEHUATIBHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAHUPYEMbIE pe3yiIbTaThl
OCBOCHHUSI Kypca (U3HMKM Ha YpOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METalpeIMeTHbIe, NpeaMeTHbIe (Ha yriayOJE€HHOM YpOBHE).
Hayuyno-meTomonmornueckoii  OCHOBOM 11t pa3paboTku  TpeOOBaHHWM K
JMYHOCTHBIM, METAIPeIMETHBIM U IpPEIMETHBIM pe3yjbTaTaM 00ydJaromuxcs,
OCBOMBUINX IpOrpamMmy o (pu3uKe Ha ypoBHE CpeIHEro ooOiiero oOpa3zoBaHUs
Ha yriyOJ€HHOM ypOBHE, SIBJIIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

[Iporpamma no usmke BKIIOYAECT:

IUIaHUPYEMBbIE Pe3yJbTaThl OCBOEHUS Kypca (U3HKK Ha YriayOJE€HHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIbTAThI 10 F'0JIaM 00y4YEeHHUS;

cojiepkaHue yuyeOHoro npeamera «O@u3nka» mo rogaM 00y4deHus.

[Iporpamma mo ¢u3uke WMeeT NPUMEPHBIA XapaKTep U MOXKET OBIThH
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabOUUX MPOTrpaMM.

IIporpamma 1o ¢u3HKe HEe CKOBBIBAET TBOPUYECKYIO HHULIMATUBY YUUTENIECH
U IPENOCTaBISIET BO3MOXXHOCTU JUISl pealu3alud Pa3INYHbIX METOIUYECKUX



MOAXOJ0B K MpemnojiaBaHuI0 (PU3UKKW Ha YriayOJEHHOM YpPOBHE MPHU YCIOBUHU
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKAHUS Kypca.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMas B
KaueCcTBE y4eOHOTO NMPeIMETA B IIKOJIC, BHOCUT CYIIECTBEHHBIHN BKJIA]] B CUCTEMY
3HaHMM 00  okpyxatomeM  mupe. llkoneHbli  Kypc  ¢u3uku @ —
CUCTEMOOOpA3yIOMiA ISl  €CTECTBEHHO-HAYYHBIX YyYE€OHBIX MPEIMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHHIH,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMUEH.
Hcnonp3oBanue W akTUBHOE MPUMEHEHUE (U3MYECKUX 3HAHUU OINpPEaeIIUIIO
XapakTep u OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B chepe IHepreTuKH,
TPaHCIOPTA, OCBOCHUSI KOCMOCA, MOJIYyYEHHS] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiictBamu. M3ydeHue (pu3MKu BHOCUT OCHOBHOM BKJaJ B (OpPMHUpOBAHUE
€CTEeCTBCHHO-HAYYHOW KapTWHBI MHUpa oOydaromierocsi, B (QopMHpOBaHHE
YMEHUN MPUMEHSTh HAYYHBIH METOJ] IO3HAHUS MPU BBIMOJTHEHUH UMU YIEOHBIX
HUCCJICJOBAHU.

B ocHOBy kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PAN HUAEH, KOTOPhIE MOKHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
OCTPOEHHSI.

Hoea uenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTEpHall U3 BCEX pa3eioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beMHEH BOKPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMuUpoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys MpeanoiaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYCCKUMHU,
HPABCTBEHHBIMU M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonon wnanpasnennocmu. Kypc (usuku yrioyOoaéHHOTO
YPOBHS MPEANONATa€T 3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHUYECKHX H
TEXHOJOTHYECKUX NPUIOKEHUN H3YYECHHBIX TEOpUM M 3akOHOB. I[lpm 3TOM
paccMaTpWBAIOTCS HA YPOBHE OOIMMX TIPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3konozuzayuu peamn3yeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
CONlepKaHMs, TOCBSIIEHHBIX SKOJOTUYECKHM TIpoOIeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSA3aHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYXKIEHUS



npoOjieM  palMOHAJIBLHOIO  TMPUPOJOINOIL30BAaHUS U DKOJOTHYECKOM
0€30MacHOCTH.

OcBoeHue coJiepaHus NPOrpamMMBbl IO (PUBHKE JOJDKHO OBITh MOCTPOEHO
Ha MPUHIIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO nojaxoaa. s ¢pus3uku peanuzamus
OTUX TMPUHIMIOB Oa3upyeTcs Ha HUCHOJIb30BAaHUU  CaMOCTOSITEIHLHOIO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
st yroyOin€HHOro YpOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YUYEHHUYECKOIO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYEHUUYECKHE OIbBITHl IIPU
M3YYEHUU HOBOI'O Marepuala, jJabopaTopHbie padoThl U pabOThl MPAKTHUKyMA.
[Tpu 5TOM BO3MOXHBI JBa crioco0a peanu3anuu (HU3NYECKOro npaktukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHie 10 u 11 xnaccos, nubo
MOCJIE MEPBOIO U BTOPOTO MOJYrOAWd B KaXKJIOM U3 ATUX KiaccoB. Bropoii
croco® — ATo UHTErpaus padoT MPakKTUKyMa B CUCTEMY JIa0OpPaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Mpolecce M3ydeHus paszzaena (temsl). [lpu stom mon
paboTamMu TIpaKTUKyMa MMOHUMAETCSI CAMOCTOSITEILbHOE MCCIIEIOBaHUE, KOTOPOE
IPOBOAMTCS IO PYKOBOJICTBY CBEPHYTOTO, 0000UIEHHOTO BUAa 0€3 MOIIaroBoit
WHCTPYKIIUH.

B nporpamvme mno ¢usnke cucreMa YYEHHYECKOTO SKCIEPUMEHTA,
1ab0paTOpPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuyHeM. Bridop
TEMATUKU JIJIs1 3TUX BUJIOB YUCHUUYECKUX MTPAKTUUECKUX PabOT OCYIIECTBISAETCA
y4aCTHUKaMu  00pa3oBaTeIbHOTO MpoIlecca MCXOAS M3  OCOOEHHOCTEU
NOYPOYHOTO IIJIAHUPOBAaHMS W OCHaIleHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsl OBIaJeHUE OOYUAOMIMMUCS YMEHUSIMU MIPOBOJIUTH MPSAMbBIE U
KOCBEHHBIE U3MEPEHHUsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAaHOBKY OTBITOB I10 MPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHE YAENSETCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM 17151 pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 33J1a4U C SIBHO
3aJIaHHOM M HESBHO 3aJ]aHHON (DU3UYECKON MOJIEIIBIO, TTO3BOJISIIOIIUE IPUMEHSATh
M3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasjielia Kypca, Tak H
UHTETpUpYysd NPUMEHEHHE 3HAHWI W3 pa3HbIX pa3fenoB. JlJisi KaueCTBEHHBIX
3a/lad  TPUOPUTETOM SIBIISIOTCS 3a7aHus Ha OOBsICHEHWE/TIPEACKa3aHHe
MpOoTeKaHusi (U3NYECKUX SIBIEHUW M TPOLIECCOB B OKPYXKAKOMIEH KU3HH,
TpeOyromue BbIOOpa (QHU3MYECKOM MOJCHM JUIi CHTyalldH IPAKTHKO-
OPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpedoBanuamu DPI'OC COO k MarepualnbHO-
TEXHUYCCKOMY OOCCIICUEHHIO Y4eOHOTO Tporiecca Kype (GHU3UKH YriryOaEHHOTO
YpPOBHSI Ha YPOBHE CpeAaHEero ooOmero oOpa3oBaHUsl JOJKEH H3y4aTbCid B
YCIOBUSIX TMpeaMeTHoro kabuwHera. B kaOuHere GU3MKKM TODKHO OBITH



HeoOXoauMoe J1labopaTtopHOe O0OpYAOBaHUE JJISI BBIMOJHEHHS YKa3aHHBIX B
nporpaMme no (pU3MKEe YYEHHMYECKHX ONBITOB, Ja0OpaTOpPHBIX paboOT U padoT
MPaKTUKYMa, a TakK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

JleMoHcTpanmonHoe o0opynoBaHue (GOpMUPYETCSI B COOTBETCTBUU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe M0 (HU3UKE KIIOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAaHUS W3YYaeMbIX SBJICHMA W TPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMCHCHHH.

JlabopaTtopHOe 00OpYy/IOBaHHE I YYEHWYCCKUX TIPAKTHYECKUX padoT
dbopMHpYyETCSI B BHJIC TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJIHOTO KOMIUIGKTa Ha JABYX OOYYarOIIMXCSA. TeMaTHYeCKHE KOMIUICKTHI
7a00paTOpHOTO 000PYIOBAHUS JIOJDKHBI OBITH TOCTPOCHBI HA KOMIUICKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX TPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPaTOPHiA.

OCHOBHBIMH IIEJIIMH U3yYCeHUS (PU3MKH B 00IIIeM 00pa30BaHUU SIBIISTFOTCS:

dbopMHpOBaHUE WHTEpeca W CTPEMJICHUS OOYYAIOIIMXCA K HAyYHOMY
U3YYCHHWIO TPUPOJIBI, PpPAa3BUTUE WX HWHTC/UICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIe MO3HaHUs U (OPMHUPOBaHUE
UCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHus: OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHMH OOBACHITH SBJICHHUS C HCIOJb30BaAaHUEM
(bu3MUeCcKNX 3HAHUN U HaAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O PONM (UIUKU IS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOYYeHHIO B ’TOM HAMPaBICHUU.

JlocTkeHune ITUX 1efiei 00ecrieunBaeTCs PEIICHUEM CIEAYIOMNX 3a/1a4 B
mpoliecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPETHETO OOIIero 00pa30BaHuUs:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs  MEXaHUKY, MOJICKYISIPHYIO  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(DH3NKH;

dbopMupOBaHWE YMEHHMI TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
00BsicHeHNS (M3UYECKUX SIBJICHUA B MPUPOJE U JJISl MIPUHSATHUS MPAKTUYECKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB PEIICHUS pa3IMYHbIX 3a7ad C SBHO 3aJaHHOMN
dbu3nvecKkor Mojenblo, 3a7ad, MOIPa3yMEBaIOIINX CaMOCTOATEIILHOE CO3/1aHue
dbu3nueckod Mojenu, aJeKBaTHOW YCJIOBUSIM 3aJauyd, B TOM YHCIE 3aaad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PUBUYECKUX OCHOB U TMPHUHIIMIIOB JIEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX TPOIIECCOB, MX BIUSHUS Ha OKPY>KAIOUIYIO
cpeay,

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TIJIAHUPOBAHUS M TMPOBEIICHUS
bU3MYECKUX HKCIEPUMEHTOB, aHajdu3a | HHTEeprnperanuu HuHGOpPMAIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE€ YCIIOBUN JJIsI pa3BUTUS YMEHUN MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHATBHON JeATebHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu GI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mpeaMera «Dusznka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHUs BbIOHMpaETCs OOYYAIOUTUMHUCS, ITUIAHUPYIOIIUMHU TPOJIOTIKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIA.

Ha wusyuenue ¢usuku (yrinyOn€HHBIA YpOBEHb) Ha YpPOBHE CPEIHEro
obmero oopazoBanust orBoauTcs 340 yacos: B 10 kiacce — 170 yacoB (5 yacoB B
Hegento), B 11 kimacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemseiii B mporpamme 1o (¢u3MKe MepedeHb JIabOpaTOPHBIX H
NPAKTHYECKUX PaOOT SBISETCS PEKOMEHJIOBAHHBIM, YUWUTENh JNIETAET BBHIOOP
NPOBEJICHUsT JIa0OPAaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYAIBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®uszrka — pyHIaMeHTalbHas HayKa o pupoje. Hayunsiii MeTos1 mo3HaHus
Y METOJIbI UCCIIe0BaHUs (PU3UUECKUX SIBICHUM.

DKCIIEpUMEHT M Teopusl B Mpolecce mo3Hanus npuposl. Habmronenue u
AKCTIIEPUMEHT B (Pu3HKe.

Cnoco0bl u3MepeHus: (pu3nueckux BEIUYUH (aHAJOTOBBIE W HHU(POBBIC
U3MEPUTEIILHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  u3MepeHuit  (u3Myeckux BenW4yuH (aOCoNIOTHAsT U
OTHOCHUTEIIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIECCOB (MaTepuabHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, HACabHAs >KUIKOCTh, HACAIbHBIN Tras,
TOYeUHBIN 3apsn). [ unoreza. duznueckuii 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH.
dusznydeckas TEOpUs.

Ponb u mecto Gusnku B GOpMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa U HAINpSHKEHUS B LEMNH IMMOCTOSIHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1 poBoi 1abopaTopueit o ¢pusuke. [Ipumepsr nzmMepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKECHHUSI.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 IMPOEKIMU HA OCH CUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienre, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAsl CKOPOCTBH) M
YCKOPEHUE MATEPUAJIBbHOW TOYKHM, UX MPOEKIMU HAa OCH CUCTEMbI KOOpJHHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUIYKCHHUE.
3aBUCHMOCTb KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MMYyTU MaT€pUaIbHON TOUKH OT
BPEMEHH U UX rpaduKu.



CBoOoaHoe majeHue. YckopeHue cBoOOHOTO majaeHus. J[Buxenue Tena,
OpOIIEHHOTO TOJ| YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonnnueitHoe paBwxkeHue. /[IBHkeHHME MaTepUalbHOW TOYKH IO
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass ckopocTh. [lepuon u yactora oOpalieHus.
[lenTpocTpemutenbHoe (HOpMalIbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJIOB, IIEMHbIE, IIECTEPEHYAThIE W PEMEHHBIE Mepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mojienib CUCTeMBbI OTCUETA, MILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHUK
JIBIKEHUSI.

Cnioco0sbI uccae10BaHuUs IBHKCHUH.

NnnarocTpauust mpeaenbHOrO Mepexoja W HU3MEPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKeHHOM ITPOCTPAHCTBE.

HaGmionenne aBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne CKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHME MMYyTeH, TPACKTOPUM, CKOPOCTEH JIBHXKEHHUSI OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HepaBHOMEPHOTO JIBH>KEHUS C LIETIBIO ONPEAEICHUSI MTHOBEHHOM
CKOPOCTH.

N3mepenne  yCKOpeHUs MNpH  NOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIIOHHOU IVIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHus  CBOOOAHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1ab0paTopun).

N3yuenne paBWKEHUsI Tena, OpPOILIEHHOrO ToOpu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPSIMON MPONOPUUOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydenne nBMXKEHUs Tela MO OKPYXKHOCTU C IMOCTOSIHHOM MO MOJYJIO
CKOPOCTBIO.



UccnenoBanue 3aBUCUMOCTH Tiepuoa oOpalieHusi KOHUYECKOro MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuka.

ITepseiit 3akoH Hprotona. MuepumaneHble cucteMsl orcuéra. [Ipuniun
otHocuTtenbHOCTH ["anunes. HenHepnanbHbie cUCTEMBI OTCUETA (OTIpeieTieHue,
MIPUMEDBI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoit 3akoH HeroTOHA 1151 MaTEpUANIBHOU TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cuia TsixecTd. 3aBUCUMOCTh YCKOPEHHUsI CBOOOHOTO MaJICHUs] OT BHICOTHI
HaJl TIOBEPXHOCTBIO IUIAHETHI W OT Teorpaduueckoil IMUpOTH. JIBUXKEHUE
HEeOeCHbIX Tel W WX chnyTHUKOB. 3akoHbl Kemepa. Ilepas kocmuueckas
CKOpOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHHUS CKOJILKEHHS M CHJIa TPEHUS
nokosi. Koaddurment tpenus. Cuna CONPOTUBIEHUS TPU JBIKCHUU Tella B
KUJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe nasieHue. Cuna Apxumesna.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTMYECKHUE IMPOLIECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne naBvkeHHWsT Tel B HMHEPIUAIBHBIX M HEHWHEPIHUAIBHBIX
CHUCTEMAaX OTCUETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenue naByX IWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEUHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHeHUE paBHOACUCTBYIOLIEH NPWIOKEHHBIX K Tely CHI C
MPOU3BEJCHUEM MAaCChl TE€la HA €ro YCKOPEHHWE B HHEPUUAIBHOW CHCTEME
OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

HN3mepenne Mace nmo B3auMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEeHHOM MOIbEME U TTAICHUH.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAU€HUS U CKOJIbKECHUS.



Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3mepenre paBHOAEHCTBYIOLIEH CUJI ITPU JBUKEHUU OpycKa 10 HAKJIIOHHOM
IIJIOCKOCTH.

[IpoBepka rumore3sl 0 HE3aBUCHUMOCTH BPEMEHM JIBIDKCHHUSI Opycka IO
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3yyenne ABUKEHUS CUCTEMBI TEJI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOM uepe3
nErkuii OJIOK.

N3mepenue kordduiinerTa TpeHus 1o BeIUuuruHe yriaoBoro koddduireHra
3aBUCUMOCTH Frp(N).

UccnenoBanne aBuxkeHUss Opycka 1O HAKJIOHHOM TUIOCKOCTH €
NePEMEHHBIM KO3 (HUITMEHTOM TPEHUSI.

N3ydenue nBuxkeHUs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynarensHoe U BpamiaTesibHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpamleHus. Ilnedo cumsl.
CrnoxeHue cujl, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBusi paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHu4eckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEIbHBIN KpaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yciioBUM paBHOBECUS TBEPAOTO TeJa, HMEIOIIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3yyeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3akonbl cOXpaneHus 6 Mexanuke.

NMmnynsc mMaTepuanbHOM TOYKH, CUCTEMBbI MAaT€pHalIbHBIX TOYEK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbc CHITbl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMmeHT nMmnyiibca MaTepuaibHO Touku. [IpencraBinenre o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.



PabGora cunel Ha MajgoM M Ha KOHEUHOM IMepemenieHuu. ['paduueckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi matepuaibHO TOuku. Teopema 00 M3MEHEHUU
KUHETUYECKOW YHEPTUHU MATEPUAIIBHOU TOUKH.

[ToreHnmanbHble W HEMOTCHUUAIbHBIE CHIbL. llOTEHIIManbHAs SHEPrHUsl.
[TorennumanbHas SHEprug yIpyro nedopMupoBaHHON MPY>KUHBI.
[TorenmanbHasi »SHEprust Teida B OJHOPOJAHOM T'PaBUTAIMOHHOM TOJIE.
[TorenmanbHasi SHEpPrus Tella B IPABUTALIMOHHOM I0JI€ OAHOPOJHOrO Iapa
(BHyTpHM M BHe miapa). Btopas xocmuueckas CKOpoOCTb. TpeTbs KOCMUYECKas
CKOPOCTb.

CBsi3bp pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHHYeCKOU
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyun 11 UACATbHOM KUAKOCTH KAaK CIIEACTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUHU.

TexHuueckue yCTPONMCTBA M TEXHOJOTMYECKUE TPOIECCHI: JBHKECHUE
paker, BOJOMET, KONEP, NPY>KUHHBINA MUCTOJIET, THPOCKOT, (PUTypHOE KaTaHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepeHnne MOIIHOCTH CHJIBL.

W3meHeHne sHepruu Tea Mpu COBEPIICHUU PaOOTHI.

B3aumuble mpeBpanieHuss KHHETUYECKOW U MOTEHIHATBHON SHEPIUU IPH
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPruM Ipu CBOOOTHOM MaJICHUM.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue cuibl TATH, CKOPOCTH MOJENH SJIEKTPOMOOWISI ¥ MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHEeHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVICTBHM.

N3Mepenne KUHETHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY ITYTH.

CpaBHeHUE HM3MEHEHUSI MOTEHIMAJIBLHON SHEPruu MNPYXKUHBI C paboTOM
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUIIBI TPEHUS MPU JABUKEHUU Teja MO0 HAKIOHHOMN
IJTOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOIAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TMOJOKEHUA MOJEKYISIpHO-KHMHEeTHYecko Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. BbpoyHoBckoe JBUWXKEHHE. XapaKTep
JIBUKECHUS WU B3aUMOJICMCTBUS YACTHUL] BellecTBA. MoOJAEnM CTPOCHUS Ta30B,
KUJKOCTEH M TBEPJBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u pasmepsl Moiiekynl (atomoB). KommuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temneparyp Lleabcus.

Mojienb ueanbHOro ra3a B MOJICKYISPHO-KUHETUYECKON TEOPUH: YACTUIIBI
raza ABWKYTCSI XaOTHYECKHU U HE B3AaUMOJECUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenjaeneeBa—Kmaneiipona. AGcomtoTHas
TeMrieparypa (mkana temneparyp Kensuna). 3akon JlanpTona. M3omnporieccs B
UeaTbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemiecTBa. [ padudeckoe
IpeCTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsa3p MEXAy MdaBJICHHUEM W CpeAHEH KUHETHYECKOW dHeprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJEKYJ HMIEaIbHOIO Ira3za (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p aOCONIOTHOM TeMmepaTrypbl TEPMOIUHAMUYECKON CHUCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruei MOCTYyNaTEIbHOTO TEIIOBOIO JIBHKEHUS €€
YacTHLl.

TexHu4ueckne YCTPONCTBA M TEXHOJIOTHMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4yeHue HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTen.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HabGmronenne u nccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne mnporecca YCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECHUS IMPH
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydenne mzorepMuuecKkoro mpoiecca (peKOMEHJAOBAHO HMCIOJIb30BaHUE
uudpoBoit 1abopatopun).



N3yyeHune n30XopHOro rmporuecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TJl) cuctema. 3ajgaHue BHEIIHUX YCIOBUM Jis
TEPMOJIUHAMUYECKOW CHUCTEMbl. BHEIIHWME W BHYTPEHHUE MapaMeTphl.
[TapameTpbl TEpMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHUE 3HAUYCHUS! BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. (CaMONpOU3BOJIbHAS —pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mojenbp uIeaNIbHOTO Ta3a B TEPMOJUHAMUKE — CUCTEMa YpPaBHEHU:
ypaBHeHue MenneneeBa—KnamneiipoHa v BeIpakeHUE 11 BHYTPEHHEH SHEPTUM.
VYcnoBusi IPpUMEHUMOCTH 3TOM MOJIEIIN : HU3Kask KOHIEHTPAIUs YaCTHUII, BBICOKUE
TeMmrnepaTypbl. BblpaxkeHue i BHYTPEHHEW HHEPrud  OJHOATOMHOIO
UJICJIbHOTO Ta3a.

KBazucratnueckue u HECTATUUECKUE TTPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJIWHAMUKE. Bpruncienne paboOThl 110
rpaduky npoiecca Ha PV-auarpaMmme.

Temonepenaya Kak crnoco0 U3MEHEHUS  BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKONH cHUCTeMbl 0e3 coBepiieHus paboTel. KouBekius,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Temnorsl. TemnoéMkocTe Tena. YaenbHas W MOJISIpHas
TEINIOEMKOCTH BELIECTBAa. YpaBHeHUE Maiiepa. YaenbHas TEIUIOTa CropaHus
TorinBa. Pacu€r konmuyecTBa TEIUIOTHI mpu Teruonepenadye. [lonarue 06
aauabaTHOM IIpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsii sHeprusa. KomandecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHHUSl BHYTPEHHEH HSHepruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMMKM JUIsI PABHOBECHBIX IIPOLIECCOB: 4YEPE3
3aJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKOW CUCTEMBI IPOXOAUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHUKM JUI1 HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TEpeaTh TEIIOTY OT 00Jee XOJIOAHOTO Tella K 0ojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs TpupOaHBIX TPOIECCOB.

[TpuHumne! gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTUYECKHE  aCMEKThl  HMCHOJIb30BAHUS  TEIUIOBBIX  JIBUTATEJICH.
TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOILECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, NU3EIbHBIA U KapOIOpaTOpHBIA ABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHU3BKHX TEMIEpaATyp, YTHWIM3ALUS «TEIUIOBBIX» OTXOJIOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne temnepaTypsl Ipy ainadaTHueCKOM PaCIIUPEHUH.

Bo3saymiHoe orauso.

CpaBHeHME YAECTBHBIX TEINIOEMKOCTEHN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Uccnenoranue aguadbaTHOro mporecca.

KomnbroTepHble MOIEIH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aUMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobwl.

[TapoobOpazoBanue u kouaeHcanus. Mcmapenwe u kumenue. Y aenbHas
TEIUIOTa TapooOpa3oBaHUs.

HachiieHHble W HEHAchILEHHbIE Mapbl. KadecTBeHHas 3aBHCUMOCTh
IJIOTHOCTHU M JJABJICHHSI HACBILIEHHOIO MTapa OT TEMIEPaTypbl, UX HE3aBUCUMOCTh
OoT 00bE€Ma HACHIIIEHHOTO TmMapa. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT
JABIICHUS B )KUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONMIOTHAS U OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe teno. Kpucrammuyeckne u amopdHbie Tena. AHM30TPOMHS
CBOWMCTB KpuUCTaLUIOB. llmaBneHwe u Kpucramnusauus. YIellbHas TEILIOTa
riasnenus. Cyomumanus.

HNedbopmanum TBEPAOro Tena. Pactskenme m cxarme. Capur. Momyib
HOnra. [Ipenen ynpyrux negopmManui.

TennoBoe pacuMpeHne KUIKOCTeN U TBEPBIX Te, 00bEMHOE U JIMHEITHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJIEOAHWW YaCTHI] BEIIECTBA Kak
MpUYMHA TENJIOBOT0 PaclIMpeHus Tell (Ha KaueCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpEXoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOoaphULIMEHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanunnsapusle sBnenus. JlaBieHWE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyiia Jlammaca.

TexHuueckue YCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernoBoe pacipeHue.

CBolicTBa HACBHIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHl ¢ MBUIBHBIMU TUIEHKAMMU.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Hab6monenne mansix aedopMariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS AKUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre aOCOMOTHON BIAXXHOCTH BO3JlyXa M OIIEHKAa MacChl MapoB B
NOMEUICHUU.

N3mepenune kodpdunrieHTa TOBEPXHOCTHOTO HATSHKCHUS.

N3mepenue monyns FOHra.

UccnenoBanne 3aBucuMocTd AedopMamvivi PE3MHOBOTO 00pas3ia ot
MIPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DnekTpu3auus Tea U e€ MpOosIBICHUs. DIeKTpuueckuid 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOIHMKH, AUAIEKTPUKH W TOJIYNPOBOJIHUKH.
DONEeMEHTApHBIA SJEKTPUUECKUN 3aps]. 3aKOH COXPAHEHUS! BJIEKTPUUYECKOTO
3apsa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hanpsbxéunocts  anextpuyeckoro modiss. [IpoOGubiit  3apsan.  Jlunuwm
HaNpsHKEHHOCTH AJIEKTPUUECKOTr0 Nouisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[ToTeHIMaNMBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMANOB U
HanpspbkeHue. [loTeHnmManbHas »HEpPrus 3apsia B JIEKTPOCTATHYECKOM IIOJIE.
[loreHnnan smekTpocTaTHdyecKoro noisid. CBsA3b HANPSHKEHHOCTH MO U
Pa3HOCTH MOTEHLUATIOB JJIS 3JIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIEpIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lone paBHOMEepHO 3apsbkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOro nmo o0bEmy mapa. [lone paBHOMEPHO 3apsKEHHON
OecKOHeYHOM TUIOCKOCTU. KapTuHbl JUHUN HAnpsLDKEHHOCTH ITHX TMOJIEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEKTpUKM B DJIEKTPOCTATUYECKOM  moJie.  JuanmekTpuueckas
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop.  DNeKTpOEMKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coenuHeHue  KoHAeHcatopoB.  [locnepoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTULBI B OJJHOPOJHOM JJIEKTPUYECKOM II0JIE.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE IMPOLIECCHI: IIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHHE O3IJIEKTPONpHOOpPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHIUIT JEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSIKEHHBIX IJIACTHH.

Mogaenb anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpolCTBO M JEWCTBUE KOHAEHCATOPA IIOCTOSIHHOM W NEPEMEHHOMN
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOIIAIH
IJIJACTHH, PACCTOSIHUS MEXKAY HUMU U IUJIEKTPUUECKONW MPOHUIIAEMOCTH.

DHeprust 3JEeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsika U pa3psKka KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



HaGmronenne mnpeBpaleHus 3HEPrUM 3apsKEeHHOTO  KOHJIEHcaTopa B
SHEPTUIO U3IIYYEHUS! CBETOANO/A.

N3ydenune nporekanus TOka B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIINAJIOB (HampsHKEeHUST ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcioBus CyniecTBOBaHUS MOCTOSHHOTO 3JIEKTPUUECKOTO TOKA. ICTOUHMKHN
toka. Hanpsoxkenne U u DJ1C &.

3akon OMa [ yyacTKa LenH.

DIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD COTPOTHUBJICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JJIMHBI U TUIOMIAJAN MONEPEYHOTO CEUCHUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenbHOE, napajiesbHOE, CMEIIIaHHOE COEJIMHEHUE
NpOBOAHUKOB. PacyéT pa3BeTBIEHHBIX »dJeKTpuueckux 1enei. I[IpaBuia
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENIsAeMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE CONPOTUBICHHE MCTOYHMKA TOKa. 3akoH Oma mjis
MOJIHOW (3aMKHYTOM) AJIEKTPUYECKOM Iernmr. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B e NOCTOSSHHOTO TOKA.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTHH.

Jemoncmpauuu.

N3mepenue cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HAMNPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh CONPOTUBIICHUS [TUIUHAPUYECKUX MPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IM TOTIEPEYHOTO CEUEHUs U MaTepuaa.

UccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT CONPOTUBICHUS TIPHU
MTOCTOSTHHOM HaIpPsI)KEHHH.

[Ipamoe wu3mepenue IJC. KopoTkoe 3aMbIKaHME TajlbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHEIr0 COMPOTUBRIICHUS.

Cnoco0bl coenMHeHUs1 UICTOYHUKOB Toka, J/]C Oatapeil.



HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXY IMOJKOCAMHU UCTOYHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

HccnenoBanne CMENIaHHOTO COEINHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS TPOBOHUKOB.

UccnenoBanne 3aBUCMMOCTH CWJIBI TOKa OT HANPSDKCHUS MJI JIAMITBI
HaKaJMBaHUSI.

YBenuueHue npejesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct IJ]C raqibBaHMUE€CKOTr0 3JIEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEX/Y MOJIOCAMHU UCTOYHUKA TOKA
OT CHJIBI TOKA B IICTIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DneKTpuuecKass TMPOBOJUMOCTh PA3IUYHBIX BEHIECTB. JEKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAJIJIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAMMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexo/ia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DICKTPOJIUTUYECKAS TUCCOLUALIMS.
DnexkTponus. 3akoHbl Dapajies A1 AIEKTPOIn3a.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpocTBa U MPAKTUUYECKOE MPUMEHEHUE: Ta30pa3psiaHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPYyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: AHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOJ, TadbBaHWKa, padUHUpPOBAHUE MEMH,
BBITIJIABKA JTIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCHUMOCTH COMPOTUBIICHHS] METAIIJIOB OT TEMIIEPATYypPHI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 5ekTpoiusa Dapanes.

HckpoBoii pa3psil U NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, nPaKmMuKym.



HaGmonenue snexktpomnusa.

N3mepenue 3apsina 0OJHOBAIIEHTHOI'O MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICEHUS TEPMOPE3UCTOpa  OT
TEMIIEPaTYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOAA.

Du3HYeCKUN NPAKTHKYM.

CnocoObl  u3MepeHus (PU3NUYECKUX BEIUYMH C  HCHOJb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUM
buzndeckux BenuurH. OlieHKa TpaHull TOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX UW3MEPEHHM, WCCIECIOBAHUN 3aBUCUMOCTEU
bu3UYEeCKUX BETUYWH, MPOBEPKa MPEMJIONKEHHBIX TUIMOTE3 (BbIOOp U3 pador,
OMHMCAHHBIX B TEMaTUYECKUX pazjenax «YUCHHUECKUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéuHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHaAmus, C6A3AHHBIE C UZYUEHUEM MEM 0008
HAYYHO20 NO3HAHUA: SBICHUE, Hay4HbId (QakT, TrHUmore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHs, HaOI0eHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, HU3MEPHUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pelIeHWE CUCTEMbl ypaBHEHMM. JIuHeWHas QyHKIUS,
napabojyia, rumnepOona, uX TpaduKu W CBOWCTBA. TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO. BEKTOPHI M UX MPOEKIINU HA OCH KOOPJAHHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexaHuueckoe IBMKEHHE B JKMBOW mpupoze, auddysus,
0CMOC, TEIJIO0OOMEH KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsSI3HEHHUE OKPYKAIOIIEH
Cpelbl, yTUIN3anus OMOOPTraHUYECKOTO TOTUIMBA /IS BBIPAOOTKH «TEIJIOBOW» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSIKEHUE M KANWUIAPHBIE SIBICHUS B
MIPUPOJIE, PJIEKTPUUECKUE SIBIICHUS B ’KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJb BEIECTBa, MOJISIpHAs Macca, MOJyYeHHE HAaHOMATEepHUasoB, TEIUIOBBIC
CBOMCTBA TBEPJBIX TEJ, )KUAKOCTEN U ra30B, )KUAKHUE KPUCTAJUIb, DJIEKTPUUECKUE
CBOMCTBAa  META/NIOB,  BJEKTPOJIUTUYECKAsh  JUCCOLMALIUS, TrallbBaHUKA,
AIIEKTPOHHAS MUKPOCKOIIHSI.



TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE IBHXKEHU C UCTIONIb30BAaHUEM MEXAHU3MOB,
Y4€T CyXOro M JKHUIAKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIHH
(KpOHIITENH, peméTyaTble KOHCTPYKIIMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPaHEHUs
MEXaHUKU B TEXHUKE (TUPOCKOI, BOAOMET U JIPYTHUE), IBUTaTENb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBOM XOJIOJWIbHUK, KOHIUIMOHED,
TEXHOJIOTMM  TOJy4eHUS COBPEMEHHBIX MAaTe€puajoB, B TOM  YHUCIE
HAaHOMAaTepHUaIoB, U HAHOTEXHOJIOTHH, AIEKTPOCTATUUECKAS 3AIUTA, 3a3€MJICHHE
ANEKTPONPUOOPOB, Trazopa3psAHble JaMIlbl, MOJYIPOBOAHUKOBBIE MPUOOPHI,
rajibBaHUKa.

11 KVIACC

Paznen 4. JnekTrpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue MNOCTOSIHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MarautHoe mosie. BekTop MarHUTHONW WHAYKIUU. [IpUHIMII Cynepro3uiiuu
MArHUTHBIX MOJIEH. JIMNHUKM MarHUTHOW UHIYKIIHAH.

MarauTHoe 10oJj1€ MPOBOIHUKA C TOKOM (MPsIMOTO TPOBOJAHUKA, KATYIIKUA U
KpyroBoro BuTka). OnsIiT Ipcrena.

Cuna AMnepa, e€ HanpaBJIECHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBie€HHE U MOIYIb. JIBUXKEHHE 3apsHKEHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

MaruauTHoe 1oJje B BeniectBe. DeppoMarHeTUKH, napa- U TMaMarHeTHUKHU.

TexHuueckue yCTpPOMCTBAa M TEXHOJOTUYECKHUE MPOIECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHuTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENN PJIEMEHTAPHBIX YaCTHII.
Jemoncmpauuu.

KaptuHa nuHMM WMHOIYKOMM  MarHUTHOTO  TOJISL  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KaptnHa muWHWA MarHUTHOW WHAYKOWW TMOJISI JUIMHHOTO IPSAMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGnronenne nBrKeHHsI My4YKa SJIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuaIMT JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CHCTEMBI.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanue MarHMTHOTO MOJISA ITOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTHUKOB.

HccnenoBanne AelCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuibpl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM UHAYKIIUA HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKYUsL.

SIBneHne 3nEeKTpOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuu. DC uHayKnuu. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMM Dapases.
Buxpesoe anexkrpuyeckoe nosie. Toxku Dyko.

OJIC UHAYKIHUM B TIPOBOJHUKE, ABMKYIIEMCS B OTHOPOJHOM MarHUTHOM
ToJIC.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHIYKTUBHOCTH B UENH MOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. IJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuyecKkue yCTpOUCTBA U TEXHOJIOTUUYECKHUE MPOILIECCHl: NMHAYKIIMOHHAS
MeYyb, COJICHOW/I, 3allUTa OT BJCKTPU3AIMU TEJl MPU JBUKEHUM B MATHUTHOM
11oJie 3eMIIH.

Jemoncmpauuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITHH.

UccnenoBanue 3aBucuMoct IJIC MHIYKIMA OT CKOPOCTH W3MEHEHUS
MarHUTHOT'O ITOTOKA.

[IpaBuiio Jlenna.

[Tamenne MarauTa B aJIOMHHHUEBOM (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIIHH.

Uccnenoanue 3aBucuMoct DJIC caMOMHIYKIIUHA OT CKOPOCTH U3MEHEHUS
CHMJIBI TOKA B LICIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, npaKmMuKym.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Ornpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue BICHUS CAaMOUHIYKIIUH.

COopka MoJienr 3JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nen 5. KosieoaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

KomnebarensHas cuctema. CBOOOIHBIC KOJIcOaHM.



I"apmonnyeckue konebanusi. Kunematnueckoe U JMHAMUYECKOE OMMCAHUE.
DHEpPreTuyecKkoe ONMCaHUe (3aKOH COXPAHEHUs MEXaHMYECKOM SHEprum).
BbiBo AMHAMHUUYECKOTO OMHMCAHUST TAPMOHMYECKUX KOJEOaHUN U3 UX
SHEPreTUYECKOr0 U KHNHEMATUYECKOTO OMKUCAHHUS.

Amrmutyna u ¢asza xonebanuid. CBsI3b aMIUIUTY/bI KOJIeOaHUI UCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u yactora koneOGanuid. [lepuoa Manbix CBOOOAHBIX KOJIeOaHUM
MaTreMaTu4eckoro masitHuka. I[lepuos cBOOOAHBIX KoJieOaHHMI MPYKHUHHOTO
MasTHUKA.

[lonsiTue o 3aryxaromux KojeOaHusX. BbpIHYXJAeHHBIE KOJIeOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BnusHue 3aTyxaHusi Ha BHUJ PE30HAHCHOU
KpUBOH. ABTOKOJIEOAHUS.

TexHuueckue YCTPOWCTBA M TEXHOJIOTMUECKHUE MPOILIECChl: METPOHOM,
4achkl, Ka4eJll, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOTO IBUKEHHUS.

HaGmonenre He3aBUCUMOCTH MEPHOJIa MaJIbIX KoueOaHUN Ipy3a Ha HUTU
OT AMIUTUTYIBI.

HccnenoBanne 3aryxammmx KojJeOaHUW W 3aBUCMMOCTH TEpHOJa
CBOOOJIHBIX KOJI€OAHUI OT COMPOTUBICHHUS.

HccnenoBanne kosiebaHuWN Tpy3a Ha MACCHUBHOM NPYXHHE C LEJBIO
dbopMupoBaHUs peICTaBICHUN 00 U1eaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPTHUH MPHU KOJIeOAHUIX rpy3a Ha MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHUH.

Ha6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJIEOAHWW HUTSHOTO U TMPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB IBIKEHHUS Tela B XOJe KOJIEOAaHWM Ha YIPYrom
IoZBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanue YHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHMS aMIUTUTYIbl 3aTYXAIOMINX KOJIEOaHHIA.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHuosle Koj1edaAHUA.

Konebarenbubiii koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIC KOJCOAHUS B
ujeanbHoM KoJjiebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTYbI
3apsiia KOHAEHCATOpa C aMIUTUTYI0M CUJIbI TOKa B KoJie0aTeTbHOM KOHTYpE.



3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aTyxarouue AIEKTPOMAarHUTHbBIE KoJeOaHus. BrinyxneHHbIe
ANEKTPOMAarHUTHbIE KOJIEOaHUs.

IlepemenHblii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEE 3HAUEHUE CHJIbl TOKAa W HAIpPSHKEHUS TpPH pa3inyHON ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHblli IEPEMEHHBINA TOK. Pe3ncTop, KOHAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMU CUHYCOUJAIBHOIO IIEPEMEHHOrO TOKa. PE30HaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTBo, nepepada u morpedlieHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PUCKU TPH IMPOU3BOJCTBE JJIEKTpOdHepruu. KynbTypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCTporcTBa U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKHI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU 3JIEKTPONEpeIay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCHMOCTh YacTOThl CBOOOJHBIX KOJIEOAHUI OT HMHIYKTUBHOCTH U
€MKOCTH KOHTYpaA.

OcuiorpaMMBbl 3JI€KTPOMAarHUTHBIX KOeOaHui.

['enepaTop He3aTyXarUUX 3JIEKTPOMArHUTHBIX KOeOaHui.

Mogenb 3JIEKTpPOMarHuTHOrO TeHepaTopa.

BbIHyX1eHHbIE CHHYCOUJAJIbHbBIE KOJICOAHMUS.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJIEHCATOP B LIEIIU IIEPEMEHHOTO
TOKA.

Pesonanc npu mocinenoBaTEIbHOM COCAMHEHUM PE3UCTOPA, KaTYILKU
MHIYKTUBHOCTH ¥ KOHJEHCATOPA.

VY cTpoicTBO M MPUHIIKT IeWCTBHS TpaHchopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

NccenenoBanne nepeMEHHOTO TOKA 4epes3 MOCIE0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue padOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHDBL.

MexaHnueckue BOJHBI, YCIOBHS UX pacupocTtpaHeHus. [lonmepeuynsie u
IIPONOJBHBIE BOJHBL. Ilepuon, CKOpOCTh pacHpOCTpaHEHHs W JJIMHA BOJIHBI.



CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)X€HUE, MpesioMiieHne, uHTephepeHuus u
nudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

[IIlymoBOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

DONEeKTPOMArHUTHBIC BOJHBI. YCIOBUS W3JIYYEHHUS DJIECKTPOMArHUTHBIX
BOJIH. B3auMHasi opueHTaIusi BEKTOPOB B JJIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:  OTpPaXEHUE, MPEIOMIICHHUE,
noJisipu3anus, “HTepPepeHIus u Tudpaxius.

[IIxana 3MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHUMIBI paguoCBs3U U TeaeBUIeHUs. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpEeIbI.

TexHuveckne ycTpoMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, pajuonpuéMHUK, TEeIeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBas JUATHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepennu u Audpakiny MeXaHU4eCKUX BOJTH.

AKYCTHYECKHI pe30HaHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYJION U
4acTOTOM KoJieOaHuH.

HUccnenmoBanne  CBOMCTB  BJCKTPOMArHUTHBIX — BOJIH:  OTPaKCHUE,
MpeJIOMJICHHE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6napyxeHue nHPPaKpacHOTo U YIbTPa(hUOIETOBOTO U3TYyUECHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, nPAKmMUKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonuHelHOE pacnpocTpaHEeHHE CBETa B ONTHOPOAHOM cpene. JIyu cBeTa.
To4euHBIN UCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKkoHbI OTpakeHus cBeTa. [locTpoenue nzoopaxkeHuit B
miockoM 3epkane. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI MPEJIOMIICHUSI CBeTa. AOCOJIOTHBIN
nokazateiab mnpejaomsieHUs. OTHOCHUTENbHBIA  [MOKa3aTellb  IPEJIOMIICHUS.



IIOoCTOSSHCTBO 4YacTOTBI CBETA M COOTHOLIEHHWE [JIMH BOJH IPH IEPEXONE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 IPaHUIly pa3zesia JByX ONTHYECKUX CPEN.

Xon nyyent B npusme. [ucnepcus ceta. CloXHBIA cocTaB 0€I0ro cBeTa.
[Ber.

ITonHoe BHyTpeHHEe oTpakeHue. IIpenenbHplil yroil II0JIHOIO BHYTPEHHET O
OTpPaKEHHUS.

ColOuparomue W paccewBaromue JuUH3bl. ToHkas auH3a. DoOKycHOe
paccTOsIHME M ONTHYECKas Cujia TOHKOM JHMH3bL. 3aBHUCHUMOCTb (POKYCHOIO
PAcCTOSIHUSI TOHKOM cpepruecKor JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOIO
NIOKAa3aTesl IPEIIOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon dyda, MPOMIEANIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckor ocu. [locTpoenue wH300pakeHHl TOYKM M OTpe3Ka MpsMOil B
coOMparoUIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npudopsl. Pazpemiaromnias cnocoOHOCTh. ['71a3 Kak onTuyeckas
cucTema.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMyMOB MU MHUHHUMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT [JBYX KOTE€pEHTHBIX MCTOYHHMKOB. I[Ipumepsl Kiaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa csera. Judpaknuonnas pemérka. YcinoBue HaOIIOACHUS
[JIABHBIX MAaKCMMYMOB I@pU TAJE€HUU MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUOPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLECCHl: OYKH, Jyma,
nepuckomn, ¢oToanmapaTt, MUKPOCKOII, MMPOEKIIMOHHBIN anmapar, MpoCBETICHHE
OTITHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccenenoBanne npesomMieHus CBETa.

Habmronenme nomHOro BHyTpEHHETo oTpakeHus. Mojienb cBeToBoa.

HNccnenoBanne xoAa CBETOBBIX IIyYKOB 4YEpe3 IIOCKONAPAJUICIBHYIO
IJIACTUHY U NIPU3MY.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHium ceeTa.

HaGumronenre BETOB TOHKUX IJIEHOK.



HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakunoOHHON pEIETKY.

HaGmonenne nudpakiinOHHOTO CHEKTpa.

HaGmonenue nucnepcuu ceera.

HaGmronenue noisipu3anuu cBeTa.

[IpumeHeHue NOISIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMIEeHUS CTEKIIA.

UccnenoBanue 3aBucuMoctu (OKYCHOTO PACCTOSIHUSI OT BellecTBa (Ha
mpuMepe KUIKUX JTUH3).

N3mepenue GoKycHOro pacCTOsHUS pacCEUBAIOIINX JIHH3.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[TonyueHnne n300pa’keHHS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6monenune nudpakiuvu, nuatepdepeHIny U TOJIpU3aIliy CBeTa.

N3ydenne momspu3ani  CBETa, OTPAKEHHOTO OT  IMOBEPXHOCTHU
TUAJIEKTPUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIENsX.

HaGmronenne nucnepcum.

HaGmronenue u uccnegoBanue 1UPpakmOHHOTO CIIEKTPA.

N3mepenue JIMHbBl CBETOBOM BOJIHBI.

[lonyuyeHnne  cmekTpa  HM3JIyYE€HHs  CBETOAMOAA  MpPU  IOMOIIU
TU(PaKITMOHHON PEIIETKY.

Paznen 6. OcHOBBI clieMAJILHON TEOPUU OTHOCUTEIbHOCTH.

['paHubl TPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku. llocryiartsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBan. IIpeoOpazoBanus JlopeHia.
VYcnoBue npudnMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHH U COKPAIICHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEPrue€d W HMIYJIbCOM PEIATUBUCTCKON YaCTHIIBI.
DHeprus MmoKosl.

TexHuueckre ycTpoWCTBAa M TEXHOJOTMUYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHN 3aPSIKEHHBIX YACTHLL.

Y4eHndecKuil IKCIIEPUMEHT, JIA00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM SHEPrUU  PEISITUBUCTCKUX vacTull (IO
doTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM MOJIE).

Paznen 7. KBanToBas ¢pusuka.



Tema 1. KopnyckyaapHno-6011060i1i oyanusm.

PaBHOBecHOE TemoBoe U3ayueHue (M31yuyeHre abCOoI0THO YEPHOTO TENa).
3akoH cmemienus Buna. I'unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonsl poTodrddekra. YpaBHeHHE
OiiHmreitna aig goroaddexra. «KpacHas rpanuna» Gorodaddexra.

JlaBneHue cBera (B YAaCTHOCTH, JaBJICHUE CBeTa Ha aOCOIIOTHO
NOTJIOMIAOIIYI0 M a0COJIIOTHO OTpaXkarollyro noBepxHocTh). OmbiTel I1. H.
JleOeneBa.

BosHoBeIe cBolicTBa yacTul. Bonubl ne bpoins. /lnnna BoaHb! ne bpoiis
U pa3Mepbl 00JacTH JIOKaIu3alluu JBIKYIIEHCcs dacTtuilbl. KopmyckyisipHO-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpHUCTaLIaX.

Crneunduka nzmepenuit B Mukpomupe. CoOOTHOIIIEHUS HEOTIPEAEIEHHOCTEN
I'eiizenbepra.

TexHu4eckne yCcTpoHCTBa M TEXHOJIOTMYECKHE IPOIIECCHI: CIEKTPOMETD,
dboToseMeHT, (GOoToJATUYMK, TYHHEIBHBIH MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHelHero ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTHM CONPOTHUBJIECHUSI TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenosanne Goropesucropa.

N3mepenue nmocrosauol [Imanka Ha ocHOBe HccnenoBanus ¢hoTodddekxra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. Duzuxka amoma.

OnbITHL IO UCCIIEIOBAHUIO CTPOEHUsI aTtoMa. [lnanerapHas mMozaenb aToma
Pezepdopna.

[Toctynatet bopa. M3myuenue m moryomnieHue (HOTOHOB TPU TIEPEXOJIe
aToma C OJIHOTO YPOBHS SHEPTUU Ha JIPYTou.

Bunsl ciektpoB. CriekTp ypOBHEM dHEPruu aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3inyueHue cseta. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIEKTPAIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.



Mognens onbita Pezepdopaa.

HaGmronenue TuHelyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue IIMHBI BOJHBI JTA3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HaGmtonenue nuHevaToro cekrpa.

UccnenoBanne crekTpa pa3peKeHHOrO AaTOMapHOro BOAOpPOJA H
U3MEpeHue MoCcTosTHHOM Punbepra.

Tema 3. Du3zuxka amomHo20 A0pa u 371eMEHMAPHBHIX YACHUY,.

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucno sapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnan. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacnaj. 'amMa-uznydeHue.

3aKkOH paJMOaKTUBHOTO pacmnana. PaguoakTUBHBIE U30TOIBI B MPUPOJIE.
CgolicTBa MOHU3UPYIOIIETO U3IyUYeHUsl. BiusiHre painoakTUBHOCTU Ha >KUBbIC
opranu3msbl. EctrecTBeHHbIl poH u3nyuenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccol sapa.

Anepnsle peakuuu. J[leneHne u cuHTE3 sAAEp. SIEpHBIE PEAKTOPBHI.
[IpoGiembl ympaBisieMoro TepMOSIAEPHOIO0 CUHTE3a. DKOJIOTMYECKHE ACTIEKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Mertozpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuOHBI, ME30HBI U JIEITOHBI.
IIpencraBnenne o CranaapTHOM Moaenu. KBapk-riitooHHas MOIeNb aJpOHOB.

®usuka 3a npenenamu CtaHgapTHor Mojenu. TéMHas MaTepus U TEMHas
SHEPTHUsl.

EnuncTBO puznueckoit kKapTHHBI MUpA.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JTO3UMETD,
Kamepa BunbcoHa, siiepHbIi peakTop, TEPMOSAEPHBINA peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAHCHAsI TOMOTrpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normiomieHus: 0eTa-4acTul aTlOMUHUEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Otanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MUPOBO33PEHUECKOE
3HAQY€HUE acTpOHOMUU. [IprUMEHMMOCTh 3aKOHOB (PU3MKK MJi1 OOBSICHEHUS
MPUPOJIBI KOCMHUUYECKHUX OOBEKTOB.



MeTonbl aCTpPOHOMHUYECKUX HCCIeN0BaHUNA. COBPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PaAUOTENIECKONbI, BHEATMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk 3Hepruu CoJiHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. [lnarpamMmmMa «CIeKTpaIbHbIN KJIacc
— CBETHUMOCTbY. 3BE3/1bl TJIaBHOW MOCIEI0BATEILHOCTH. 3ABUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEAOBATEIbHOCTH. BHYTpEHHEE CTPOEHUE
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O TPOUCXO0XKACHUHU 1 3BoJIIoINKU COHIIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mueunsiii [IyTe — Hama [Nanaktuka. [Tomoxenue u auxkenue CoiiHIA B
lNanaktuke. Tumnbl raakTuk. PaguoranakTuku U kBazapbl. YEpHbBIE AbIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa060na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usnydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenus 38€31HOT0 HEOa HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHHEM
KOMITBIOTEPHBIX  MPUJIOKEHUW JUIsl  ONpEAeNIeHUs TOJOKEeHUS HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/11si CeBepHOro Moyiapus u
SIPKUE 3BE3/BL.

HaGmonenust B Teneckon JlyHBI, IIaHeT, TyMaHHOCTEH W 3BE3IHBIX
CKOIUICHUHU.

DOU3NYEeCKUIN MPAKTHUKYM.

CnocoObl  m3MepeHus  (PU3NYECKHMX BEIWYMH C  HCIOJb30BAaHHUEM
AaHAJOTOBBIX M WU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOIOTHBIE M OTHOCUTEIbHBIE MMOTPEITHOCTH U3MEPEHUI
¢usnuecknx BenuynH. OIeHKa TPAHUIL TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, HCCIENOBAaHUM 3aBUCUMOCTEN
¢u3nUecKnX BEIWYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMAaTHYECKUX pa3fenax «YUYEeHUYECKUU OKCIIEPUMEHT,
nabopaTopHbIe PaOOTHI, MPAKTHKYM).

O0o0maomee NoBTOPEHUE.

O06001meHue U cucTeMaTu3aIus Coaep>Kanus pa3aeinoB Kypca «MexaHnukay,
«MonekynapHass  ¢u3Mka W TEPMOJMHAMUKA»,  «DIJIEKTPOJIUHAMUKAY,



«Konebanuss 1 BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHTEIBHOCTH,
«KBanToBas puzukay, « ANEeMEHThl ACTPOHOMHH U aCTPOPUIUKU».

Ponp ¢u3ukum u acTpoHOMHUU B HSKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJILHOM M 3TUYECKOM cdepax AesATENbHOCTH YeJOBEKa, POJb M MECTO
($U3MKM W aCTPOHOMHUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYeHUe
OmHUCaTeIbHON, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBLHON M MPOTHOCTHYECKOU
GyHKUIMN (U3HYECKOW TEOpUH, POJb (PU3NYECKON Teopuu B (HOPMHUPOBAHUU
npeicTaBieHui o0 (pu3nyecKkod KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTHUHBI
MUpa B O0ILEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTaBICHUN O
OPUPOJE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue «kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS € YYETOM COJEPHKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C
KypcamH MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

MescnpeOomemusie nouamus, C6A3AHHBIE C UYUEHUEM MEMO008
HAYYHO020 NO3HAHUA: SBICHUE, HAy4HbId (QakT, THUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOII0/IeHne, OSKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUH, H3MEPUTENbHbIE MPUOOPHI,
udposast 1abopaTopus.

Mamemamuka: peunieHUE CUCTEMBl YpaBHEHUH. TpHUrOHOMETpUYECKHE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPAHUHAT,
CIIOKeHHE BEKTOpoB. I[Ipow3BojHble sieMeHTapHBIX QyHKUMA. [IpusHaku
101001S TPEYTOJIbHUKOB, ONIPEICIICHUE IUIOIIAAH INTOCKUX (GUTYp U 00BEMA Tel.

buonozusa: >nextpuyeckue SBICHHUS B JKUBOU MPUPOJE, KoJeOaTelbHbIe
IBWKEHHSI B JKMBOM MPHUPOJAE, SKOJOTMUYECKHE PUCKUM NpPH IPOU3BOJCTBE
JIEKTPOIHEPTUH, IJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEW Cpensl,
yIbTPa3BYKOBasi JUArHOCTHMKAa B MEIUIIMHE, ONTUYECKUE SIBJICHUS B >KHUBOU
IIPUPOJIE.

Xumuna: CTPOEHHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAs CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAIMYECKON  PEmIETKH,
CIIEKTpaJIbHbIA AHAIU3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATrHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUTaTENb SIKOOU, reHepaTop MEPEMEHHOr0 TOKA, MHAYKI[MOHHAS TeYb,
JUHUAU  DJIEKTpoIiepesiad, dAJEKTPOABUraTeNb, pajap, PaguoNpUEMHUK,
TENeBU30p, aHTeHHa, TenePoH, CBY-neub, ynbTpa3ByKoBasi JUArHOCTHKA B



TEXHHUKE, MPOEKI[MOHHBIA amnmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE IPUEMHHUKH, ANEPHAS] YHEPTETHKA U DKOJIOTUYECKHUE ACIIEKTHI €€
pa3BUTHAL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS Yy4yeOHOro mnpenmera «Duznkay
JOJDKHBI ~ OTpa)XxaTh  TOTOBHOCTb W CIHOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIH,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIecTBa,
pacuIpeHrue JKMU3HEHHOTO ONbITa W OMNbITAa JIESITEJBHOCTH B TMpoliecce
peanu3aiii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESITEIBLHOCTH, B TOM
YuUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOYYAIOMIErocss Kak

AKTUBHOTO M OTBETCTBEHHOT'O YJI€HA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPATAULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHUCTHUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JAEATEIBHOCTH B  HHTEpecax
IpaXIAaHCKOTO  OOIecTBa, ydYyacTBOBAaTh B  CaMOYIpPaBJICHUH B
o0pa3oBaTeIbHON OpraHu3aIuu;

e YMEHHE B3aUMOJICHCTBOBATh C COLUMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJOHTEPCKOU EATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcpOpPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOUIIEHHUE K TOCYAapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMSA:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

e CIIOCOOHOCTh OIICHMBATH CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHONIEHHE K MHpPY, BKIIOYAs JCTETHUKY HAY4YHOIO

TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HAyKe.
TPYAOBOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3luyHbIM cdepaM MnpodhecCHOHATBHONU AEATETLHOCTH, B
TOM YHCII€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAaHHBIM  BbIOOp Oyaymed mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HCHHBIC TUTAHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHIO B
obsacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

IKOJIOTMYECKOT0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUUYECKOM KYJBTYpHI, OCO3HAaHUE
IJI00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM;

e IUIAHUPOBAHUE U OCYLIECCTBIICHUE JIEMCTBUU B OKPYXKAKOUIECH Cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JCITEIBHOCTUA YKOJOTUYECKON HAMPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI0 MO3HAHMS:

e c(hopmMupoBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

e OCO3HAHHME LEHHOCTH HAYYHOMW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS
ba3oBble jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpMYyIUpOBaTh W aKTyaJU3UpPOBATh MPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU AEATENBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTUKECHUS;
e BBIBILITh 3aKOHOMEPHOCTM M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUIAH pEIICHUS TPoONeMbl ¢ Yy4€TOM aHaIm3a
MMEIOIINXCSI MATEPUAIBHBIX U HEMATEPUAJIbHBIX PECYPCOB;
e BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKHU MOCJIEICTBUN I€ITEIbHOCTH;



KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICHCTBHUS;
pa3BUBAaTh KPEATUBHOE MBILIUICHHUE [IPU PELIEHUU )KU3HEHHBIX POOIIEM.

ba3oBbIe ucciiea0BaTeIbLCKHE NEMCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIIOYCBBIMH IOHATHUAMH U
MeTOoJaMH (PU3NIECKON HAYKH;

BIAJIETh HABBIKAMH  y4eOHO-MCCIEAOBATEIBCKOM M  MPOCKTHON
JESTeLHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HMUEcKOTo
COJIEpKaHusl, MPUMEHEHHIO Pa3IMYHBIX METOO0B MTO3HAHUS;

BJIAJIETh BUJAAMH JCSATCILHOCTH MO TMOJYYEHHUI0O HOBOTO 3HAHUSA, €Tr0
MHTEPIpETAlliU, NPEeoOpa3oBaHUI0O M TPUMEHEHHUIO B Pa3IMYHBIX
y4EOHBIX CHTYaIUsAX, B TOM YHCJIC TIPH CO3JaHUHU YYeOHBIX TIPOEKTOB B
o0nacTu GU3HKY;

BBISIBIIATH TTPHYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJIM3UpPOBATh 3a1ady,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOIUTh apryMEHTBI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KIICHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUHU
peleHus;

aHAJIM3UPOBATh ITOJIYICHHBIE B XOJ€ PEIICHHS 3aJadll Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHNE
B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJjaud B 0Opa30BATEILHOM
JESATENLHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTHh 3HAaHUS 10 (U3MKE B NPAKTUYECKYHO 00JacTh
KHU3HEACSITSITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIIBUTaTh HOBBIC WJIEH, NpENjaratb OPHUTMHAJIbHBIC TMOAXOABl U
peleHus;

CTaBUTh MPOOJEMbI W 3aJa4d, JOIMYCKAIOIINE albTePHATHBHBIC
peleHusl.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMH TTOJIYYCHUS HHPOPMAIUK (HU3UIECKOTO COACPIKAHUS
Y3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH NOUCK,
aHaNMM3, CUCTEeMATH3aIlMI0 U WHTEPIPETANUIO HHPOPMAIIMHA PA3TUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OILICHUBATh JIOCTOBEPHOCTb UH(POPMAIIUH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX
TEXHOJOTUA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJOJeHHEM TpeOOBaHUU SPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (DU3UUECKOTO COJIEPKAHUS B pa3IMYHbIX (hopMaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUH, BBIOMpas
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYILIECTBJIATh OOIICHHE Ha YpokKax (U3WKH W BO BHEYPOUHOH
JeSTeNbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallMid M CMSTYaTh
KOH(IIUKTBI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHUS C UCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
WHIAVUBUAYaTbLHON paOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUHN C YUYETOM OOIIHMX
MHTEPECOB U BOBMOXKHOCTEH Ka)KI0T0 WieHa KOJIJIEKTUBA;

OPUHUMATh [EIM COBMECTHOM JEsSTENbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IIJIaH
NEUCTBUM, paclpenensTh poiad C Y4ETOM MHEHHH Y4YaCTHUKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYaCTHHKA KOMaH/bl B
oOIIMiA pe3yabTat 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE MPOEKTHI, OIEHWBATh WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKOIN 3HAYMMOCTH,

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B Pa3IUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO U  BOOOpakeHHE, OBITh
WHUIUATUBHBIM.

PeryisiTuBHbIe YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh TO3HABATEIBHYIO JEATEIBbHOCTh B
obnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KaueCTBEHHBIX 3a/a4, IJIaH BBIMNOJHEHUS NPAKTUYECKOW paboThl

(@)



y4€TOM HMEIOIIUXCI PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
[IPEAIIOYTEHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciMpATh paMKH y4eOHOro TMpeAMEeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTECHUM;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoco0CTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNbHbINA U KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallUMsiM, BHOCHTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHM TI03HABATEIBHON pe(dIeKCHH Kak OCO3HAHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIONIB30BaTh MPHUEMBI peduieKCuM IJis OIEHKW CHUTYyalluH, BBIOOpA
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPMHUMATH PEIIEHUS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JIeSITEIIbHOCTH;

PUHUMATH ceOs1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;
MIPUHUMATh MOTHUBBI M apryMEHTBI JIPYTMX MPU aHAIU3E€ PE3YJIbTaTOB
JIeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIITHOKH.

B mporecce qocTHKeHUS TUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
dbu3uKe IS YpOBHS CcpeaHero ooOmero oOpa3oBaHHS Yy OOyYaronIuxcs
COBEPIIEHCTBYETCS ~ OMOIIMOHANBHBIA  WHTEJUIEKT, MIPEATI0JIararoIIu i
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJETh  HAMPABIEHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cepbl, OBITH YBEPEHHBIM B ce0¢;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aIanTHPOBATHCA K OMOIIMOHATBLHBIM HW3MEHEHHUSM W TPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHKECHUIO
eI U YyCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE [EHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUMX CIIOCOOHOCTh BBICTPAUBATH
OTHOWIEHUS] C JPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 10 knacce npenMeTHbIe pe3yibTaThl HA YriayOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

NOHUMATh POJIb (U3UKKM B OKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COLMAIbHOW W ATHUYECKON cdepax AesiTeIbHOCTH
YeJioBeKa, pojib U MeCTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHUCaTENbHOM, CUCTEMATU3UPYIOLIEH,
O0OBSICHUTETLHON M MPOTHOCTHYECKON (QDYHKIIUN (HU3NUECKON Teopruu —
MEXaHWKH, MOJEKYJIIpHOH (UMK W  TEPMOJIMHAMUKH, POJb
¢usznueckoit Teopun B GOPMHUPOBAHUU TPECTABICHUN O PU3NUECKON
KapTUHE MUPA;

paznuyaTh YCIOBHUS TMPUMEHUMOCTH MoOJene (U3MYecKux Tel u
IIPOIIECCOB (SIBJICHHWI): MHEpPLHMAIbHAS CHUCTEMa OTCuéra, aOCOJIOTHO
TBEPIOE TEJO, MaTepHalbHasi TOYKA, PABHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE TajieHue, abCOMIOTHO ympyras achopmaiys, aOCOIHOTHO
yapyroe u aOCOJIIOTHO HEYNpyroe CTOJKHOBEHHS, MOJENU rasa,
KUJKOCTH U TBEPAOro (KPUCTALNIMYECKOTO) Tela, WACaIbHBIN ras,
TOYEUHBIN 3apsijl, OTHOPOJIHOE JEKTPUUECKOE MOJIE;

pas3nuyarh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOITNI XapakTep PyHIaMEeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh M OOBSCHATH MEXaHUYECKHE MPOLECChl U SIBICHUS,
UCIIONIb3YSl ~ OCHOBHBIE  MOJOXKEHUS U 3aKOHbl ~ MEXaHHUKHU
(OTHOCHUTENBHOCTh MEXaHMUYECKOTO IABMKEHUS, (OPMYIBI KHHEMATHKH
PaBHOYCKOPEHHOI'O JIBHXKEHUS, TpeoOpa3oBanus ["anues 1 cKopocTu
U TepeMelleHus, 3aKoHbl HbIOTOHA, NPUHLUKUI OTHOCUTEIBHOCTH



lManunes, 3aKkOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHUYECKOM DHEpPruu, CBsA3b padOThl CUJIbI C H3MEHEHUEM
MEXaHUUYECKOM IHEPT UM, YCIOBUSI PAaBHOBECHS TBEPIOTO TeJIa), PU 3TOM
UCIIOJIb30BaTh MATEMAaTHUUYECKOE BBIPAKECHHE 3aKOHOB, YKa3bIBaTh
YCJIOBUS TPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: MpeoOpa3oBaHUM
lManunes, BTOpOro m TpeThero 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHHUS
UMITYJIbCa U MEXAaHUYECKON IHEPTIUHU, 3aKOHA BCEMUPHOIO TATOTEHUS;
aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl U SIBJICHMUS,
UCIIONB3ysl OCHOBHbIE mnoJiokeHUsT MKT u 3akOHBI MOJEKYJISIPHOM
bU3UKM U TEPMOJAMHAMUKH (CBSI3b JIaBJICHHS HJICAIBHOTO Trasza co
CpEeIHEM  KMHETHUYECKOM  DHEPrUed  TEIUIOBOTO  JBWKEHHUS U
KOHIUEHTPAUMEN €ro MOJIEKYJ, CBA3b TEMIIEPATypbl BEIIECTBA CO
CpeHeW KMHETHYECKOW SHEpPrueu TEIUIOBOTO JABMXKEHHUS €ro YacTHII,
CBSI3b JABJIEHHS WJICAJBHOTO Ta3a C KOHIIEHTPAIMEW MOJEKYJI U €ro
TeMIIepaTypou, ypaBHeHue MenneneeBa—Kianelpona, nepBblii 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHECHHS SHEPTUU B TEIJIOBBIX MPOIIECCax),
Opyd 3TOM HCIOJB30BATh MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB,
YKa3bIBaTh  YCJIOBHUS NPUMEHUMOCTH ypaBHEHUs MeHeneeBa—
KnanenpoHna;

aQHAJIM3UPOBATh U OOBICHATH JJICKTPUUYECKUE SBJICHUS, HCIIOIB3YS
OCHOBHBI€ MOJIOKEHUS U 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXPAHEHUS
DJIEKTPUYECKOTO  3apsma, 3akoH  KyloHa, MOTEHIIUAJILHOCTh
BJIEKTPOCTATUYECKOTO MOJIS, TPUHIHUI CYNEPIIOZULINU IEKTPUUECCKUX
MIOJIEH, IPU 3TOM YKa3bIBasi yCIOBUS IMIPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUUECKH BaKHbIE COOTHOIIEHHMS: 3aKOHBI OMa g yJacTka
HeNu U JJId 3aMKHYTOM 3JIEKTPUUYECKOW Henu, 3akoH J[koyna—JleHna,
npaswia Kupxroda, 3akonsr @apazaes A dIEKTPOIN3a);

OMHCHIBaTh (YU3UUYCCKHE MPOIECCHl U SABJICHUS, UCIOIb3YS BEIMYHUHBI:
MIEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CHUCTEMBI TEJl,
CHJIa, MOMEHT CHJIbI, JaBJICHUE, TOTCHI[MAJIbHASI YHEPTUsl, KWHETHYECKas
SHEPIusl, MEXaHUUECKas YHEPrus, padboTa CHIIbI, ICHTPOCTPEMUTEIIHHOE
YCKOPEHHE, CUa TSHKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHUS, MOIIHOCT,
SHEPIus B3aMMOJCHCTBHA Tela ¢ 3eMiiéld BOIM3H e€ IOBEPXHOCTH,
SHeprus ynpyrou jaedopmanuu MNPYKHHBI, KOJWYECTBO TEIUIOTHI,
a0COJTFOTHAS TEMITepaTypa Teia, padoTa B TEPMOJIMHAMUKE, BHYTPCHHSS
SHEPIusl HJICATIbHOTO0 OJHOATOMHOI'O Ta3a, paboTa HJICaIbHOrO Tasa,
OTHOCHUTEJIbHAsA BIAXKHOCTh Bo3ayxa, KIIJ[ wuaeambHOrO TEIIOBOTO
JIBUTATEIIS; AJIEKTPUUYECKOE TM0JIe, HAMNPSIKEHHOCTh SJICKTPUYECKOIO



OJIs, HAMIPSHKEHHOCTD MOJISI TOYEYHOTO 3apsiaa WK 3apsHKEHHOTO Mapa
B BaKyyM€ U B JUAJIEKTPUKE, MOTECHIHAI SJEKTPOCTATUYECKOTO MO,
pPa3HOCTh MOTEHUMAJNOB, OJJEKTPOJIBMXKYyIIas Cujla, CHJIA TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKa, DJJIEKTPUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIIEHUE y4acTKa LIEMHU C MOCIEI0BATEIbHBIM U
napajieabHbIM COCIMHEHUEM PE3UCTOPOB, DHEPTUS AJIEKTPUUECKOIrO
MOJIs1 KOHAEHCATOPA;

OOBSICHSTH ~ OCOOCHHOCTHM  TPOTEKaHWs  (DU3WYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBMKEHUE, TEIUIOBOE JIBI)KCHUE 4YaCTHIl BEIIECTBa,
TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JIBIKECHUE, MU dy3Usl, UCTTapEHHE,
KATICHUE W KOHJACHCAllMs, IUJIaBJIGHHWE W  KpUCTaJLIU3aIus,
HaIpaBJIE€HHOCTD TeIIonepeayu, BJIEKTpU3ALUS TeT,
AKBUIIOTEHIIUAIBHOCTh MIOBEPXHOCTHU 3aPSIKEHHOT'O MPOBOIHUKA;
IIPOBOJIUTH UCCIICIOBAHUE 3aBUCHUMOCTH OHON (PU3HUECKON BEITMYHHBI
OT JIpyrod C UCIOJIb30BAHUEM TMPSMBIX HM3MEPEHUH, TIPU ITOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThl IMOTYyYEHHOU
3aBUCUMOCTH (U3UUYECKUX BEIUYUH B BHUAEC TpadUKOB C Yy4ETOM
aOCOJIFOTHBIX ~ TOTPEITHOCTe W3MEPEeHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BAHUS,

MPOBOJIUTh KOCBEHHBIC HM3MEPCHHS (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOAUTH  OMNBITHI IO MPOBEPKE MNPEATOKEHHONW  TMIIOTE3BI:
IJIAHUPOBATH IKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY,
aQHAJIM3UPOBATH TMOJYYEHHBIC PE3YJbTaThl U JI€JIaTh BBIBOJ O CTaTyCE
MPEIOKEHHOW TUIIOTE3bI;

coOmomaTe  mpaBuja  0€30MacHOTO  Tpyla TMpU  MPOBEIACHUU
UCCICOBAaHNNM B paMKaxX y4eOHOro SKCIIEpUMEHTa, IMpPaKTUKyMa H
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATEIBHOCTH  C
WCITOJIb30BAaHUEM  HM3MEPHUTEIBHBIX YCTPOHCTB U  JIaOOpaTOPHOTO
000pyT0BaHMS;

peliaTe pacy€THhIE 3aJla4d C SIBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(bH3UIECKON MOJICITbIO: Ha OCHOBAaHUH aHAIN3a YCIOBHUS 00OCHOBHIBATH
BBIOOp (PU3HYECKOH MOJICIH, OTBEUANIICH TpeOOBaHUAM 3aJIauH,
NPUMEHATh (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(U3UYECKUX TEOPH TPH HUCIIOIH30BAHMU MATEMAaTHYCCKHX METOJIOB
pelieHusl 3ajad, MNPOBOJAUTh pPAacU€Thl HAa OCHOBAHMH HMEIOIIUXCS



JTAHHBIX, AaHAJU3UPOBATH PE3YJAbTATHl U KOPPEKTUPOBATH METOBI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pelaTh KauyeCTBEHHbIE 3aJaud, TpeOyrollhe NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leioB Kypca (PU3MKH, a TaKXKe HWHTErpaluyd 3HAHUU U3
JIPYTUX TMPEIMETOB €CTeCTBEHHO-HAYyYHOTO IMKJA: BBICTpauWBaTh
JIOTUYECKYIO LIETIOYKY PACCyKJACHUN C OMOPOi Ha M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  U3MEPUTENIBHBIX MNPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTUYECKUX MTPOIIECCOB;

IPUBOAUTL TPUMEPHl BKJIaJla POCCUMCKUX M 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKU, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHH;

aHaJTM3MpPOBaTh W OLIGHMBAaTh  TOCJIEJACTBUS ~ OBITOBOM U
POU3BOJCTBECHHON  JICATEIBHOCTH  YEJIOBEKA,  CBSI3aHHOM ¢
(GU3MYECKUMH MPOIECCaMU, C TTO3UIUN IKOJIOTMYECKO 0€30MacHOCTH,
NpEACTaBICHUNA O PAIMOHAIBHOM MPUPOOTONb30BAHUM, a TaKXKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHUM HAyKH W TEXHOJIOTWH s
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH Pa3IMUHbIe CIOCOOBI pabOThI ¢ HHpOpMaLuel PU3nIecKoro
COJlepKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IPU ITOM HCTOJIB30BaTh COBpEMEHHbIE HH(POPMAIITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, MEepepadOTKU M TMPEabsIBICHUS Y4EOHOU U
HAYYHO-TIOMYJISIPHON uH(pOpMaIIH, CTPYKTYpHUpPOBAHUS u
UHTEPIpETauy HHPOPMAIIUH, TTOTTYYSHHON U3 Pa3INYHBIX HCTOYHUKOB,
KPUTHUYECKHU aHAJTM3UPOBATH MOTy4aeMyto HHPOPMAIIHIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIM3a UCTOYHUKA HHPOPMAIIUU;

OPOSIBJISATh  OpPraHU3allMOHHBIE W IO3HABATEJIbHBIE  yYMEHUS
CaMOCTOSITEJILHOTO NPHUOOPETEHHs] HOBBIX 3HAHUW B  MpoOLEcCce
BBITIOJTHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATENBCKUX padoT;
paboTaTh B TPyNIEe C WCIOJHEHHWEM Pa3IMYHBIX COLUAIBHBIX POJICH,
IIaHUpoBaTh  pabOTy  TIpynmbl,  palUMOHAIBHO  paclpeneisiTh
NEATeNIbHOCTh B HECTAHJAPTHBIX CUTyallUsX, aJICKBAaTHO OlLICHUBATh
BKJIAJI KaQXJIOTO M3 YYaCTHUKOB IPYNIbI B PEUICHHUE paccMaTpUBaeMOMn
pPOOIEMBI;

MPOSIBISATh MOTHBALIUIO K Oyayliell mpoecCuOHaNbHON JIESITEIbHOCTH
[0 CHEUUAIBHOCTAM (PU3UKO-TEXHUUYECKOTO PO UIIS.



K xonmy oOyuenust B 11 knacce npeIMeTHbIC pe3yJabTaThbl Ha YrIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

NOHMMATh POJb (PU3UKKM B HKOHOMHYECKOW, TEXHOJOIMYECKOMH,
COLMAJIbHON M ITUYECKON c(epax IeATENbHOCTH 4YEJIOBEKa, PONb U
MECTO (U3MKM B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, pPOJb
ACTPOHOMHUHM B IIPAKTUYECKOM NEATEIBHOCTU YEJIOBEKA U JaJIbHEHIIEM

Hay4YHO-TEXHUUYECKOM pPa3BUTHM, 3HAYECHUE OIIMCATENILHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTENBHOW U MPOTHOCTUYECKON PYHKIUN
¢uznuecko TeopurM — JIEKTPOJMHAMUKH, CIEHHATIBHON TEOpUU

OTHOCHUTEJIbHOCTH, KBAaHTOBOW (PU3UKHU, poib (DU3NYECKOW TEOpUH B
dbopMupoBaHUU TPEACTABICHUN O (PU3NUECKON KapTUHE MHUpPa, MECTO
dbu3MYeCcKON KapTHHBI MUPA B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEACTABICHUN O IPUPO/IE;

pa3uyath YCJIOBUS NPUMEHUMOCTH Mojielied (U3NYECKUX Tel H
IPOLIECCOB (SIBICHUI): OJHOPOJHOE DJIEKTPUUYECKOE M OIHOPOJHOE
MarHuTHOE TIOJIsl, TApMOHMYECKWE KoJieOaHHs, MaTeMaTH4YEeCKUN
MasATHUK, UACANbHBIM MPYKUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI,
UJCAIbHBIN KoJieOaTeNbHbI KOHTYpP, TOHKas JIMH3a, MOJENEeH aToMa,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

pas3nuyarh yCcJIoBHs (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, IOHUMATh BCEOOTNI XapakTep (PyHIaMEHTaIbHbBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHITH JIEKTPOMArHUTHBIE MPOIIECCHI U SIBICHUS,
UCIIOJIb3YSl OCHOBHBIEC IIOJOKEHUS W 3aKOHBl 3JIEKTPOAUHAMUKU U
CIIEUUAJIBHOW  TEOpPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cwia Awmmnepa, cuia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CAMOMHIYKIIMM B JJIEMEHTE DJJIEKTPUYECKOM I€MU CO CKOPOCThIO
U3MEHEHUs  CHJIbl  TOKa, TMOCTYyJaThl  CHOEIUaIbHOM  Teopuu
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJTU3UPOBATh M OOBACHATH KBAHTOBBIE TMPOUECCHl M SIBJICHMUS,
UCIIOJIb3Y$ TIOJIOKEHUSI KBAHTOBOW (DU3UKH (ypaBHEHHUE DWHIITEIHA 1Jis
dotorddexra, mepBeIi W BTOpoW moctymartel bopa, mpuHIUI
COOTHOIIICHUS HeompenenéHHocTel ['elizenOepra, 3aKOHBI COXPAHCHUS
3apsiIOBOTO U MACCOBOT'O YMCEN U SHEPIUH B SIACPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnaja);



OMHKCHIBATh (DU3UYECKUE TPOIECCHI U SBJICHUS, WCIOIL3YS BEIMYUHEI:
HaIMPsHKEHHOCTH AIEKTPUIECKOTO TIOJIA, MOTEHIHAT
AIEKTPOCTATUYECKOTO TIOJISA, Pa3HOCTh MOTCHITHAJIOB,
ANEKTPOABIIKYINAS CHJIA, WHAYKIIMS MArHUTHOTO IIOJISl, MarHUTHBIN
NOTOK, cwia AwMrmepa, HWHIYKTUBHOCTB, OJEKTPOJBIDKYINAsS CHJa
CAaMOWHIYKIIMHM, JHEPTUs MAarHUTHOTO TIOJII TPOBOJAHUKA C TOKOM,
PEISITHBUCTCKAN UMITYJTbC, TIOJTHAS DHEPTHUS, YHEPTHUS MTOKOS CBOOOTHOM
YaCTHIIBI, JHEPTUS U UMITYJbC (POTOHA, MACCOBOE YMCJIO M 3apsjl sAapa,
DHEPTHUS CBSI3U sAJIpa,;

OOBSCHATH  OCOOCHHOCTHM  TPOTCKAaHHWsSI  (PU3MYECKHX  SBJICHUI:
AIIEKTPOMAarHUTHas WHIYKITUS, CaMOWH Ty KIIHS, pEe30HaHC,
uHTepPepeHnus BOJH, IU(paKIusa, AUCHEPCUS, TOJTHOEC BHYTpPEHHEE
otpaxxenue, Goroanekrpuueckuii ddpdext (dboroaddexr), ambda- u
OcTa-pacnajpl sjiep, raMMa-u3aydeHue sjep, GU3UYeCKUue MPUHITUIIBI
CIIEKTPAJIbHOTO aHaIM3a U pabOoTHI J1a3epa;

ONpeeNsITh HAIIPABJICHUE WHAYKIIMH MAarHUTHOTO TIOJIS IMPOBOJHUKA C
TOKOM, CUJIbI AMIiepa u cuibl JIopeHna;

CTPOUTh M300pa)K€HUE, CO3/1aBaEMO€ IIJIOCKUM 3€pKajioM, TOHKOMH
JUH30M, U paCCYUTHIBATh €TO XapaKTEPUCTUKH;

NPUMEHSITh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TTOHITHS, TEOPUH U
3aKOHBl JIJIi aHalM3a W OOBSICHEHUS (PU3MYECKUX TIPOLIECCOB,
MPOUCXOJIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJaKTUIECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHK 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIECIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHUM, MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl MOJYYEHHOW 3aBUCHMOCTH
duznuecknx BENMYUH B BHAEC TpaduKOB ¢ Yy4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEN  W3MEpPEHMid, JeJaTh BBIBOJABI 1O  pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOANTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYWH, TIPU ITOM
BBIOMpATH ONTUMAJIBHBIN METOJI U3MEPEHUS, OIEHUBATh a0COIIOTHBIE U
OTHOCHUTEIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUITOTE3HI:
TUTAHUPOBATH IKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
aHAM3UPOBATH TIOJYYCHHBIE PE3YIbTaThl M JIEJATh BBIBOJ O CTATyCe
MPEIOKEHHOW TUITOTE3bI;

OTHMCHIBATH METOJBI MTOTYUCHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHH;



coOmogaTe  mpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUHU
UCCJEIOBAHUM B paMKax y4eOHOIro S3KCIEpUMEHTa, MPaKTUKyMa |
y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOM  AESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOMCTB W  J1TAOOPAaTOPHOTO
000py10BaHMUS;

pelarb pacy€THbIE 3aJaud C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢u3nueckoll MOJENbI0: HAa OCHOBAaHMM aHAlM3a YCJIOBHUS BbIOMpAaTh
¢u3znueckre MoJea, OTBEYalollue TPeOOBAHUAM 3aJlay, MPUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJATHI (PU3UUECKUX TEOPUI
OpU  HCMOJNB30BAaHUM MATEMAaTUYECKUX METOJOB pEeIIeHHs 3ajady,
OpPOBOAUTH  pacu€Thl HA  OCHOBAHMM  HMMEIOIIMXCS  JIAHHBIX,
aHAIM3UPOBATH PE3YJbTATHl U KOPPEKTHUPOBATH METOJbl PEIICHUS C
y4€TOM TOJyUYEHHBIX PE3YJIbTaTOB;

pemiath KauecTBEHHbIEC 3aJadyM, TpeOyrolue NpUMEHEHHUs 3HAaHUU M3
pa3HbIX pa3lenoB Kypca (pU3MKHM, a TakKe WHTErpallid 3HAaHUW U3
IPYruX TMPEIMETOB €CTECTBEHHO-HAYYHOr'O0 IIMKJIA: BBICTpauWBaTh
JIOTHYECKYIO LEMOYKY PacCyXKJI€HUN C OMOpON Ha M3YUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [JIi OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOKCTB ¥ TEXHOJIOTMYECKUX MTPOLECCOB;

OPUBOJUTH TMPUMEPHI BKJIA/la POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTH;

aHANMM3UpPOBATh M OLIEHUBATh  TOCIEACTBUS ~ OBITOBOM U
MIPOM3BOICTBEHHOMN JEeSITEJILHOCTHA YyeJIoBeKa, CBSI3aHHOU C
(U3NYECKUMH MPOIIECCaMU, C MO3ULUN 3KOJIOTUYECKONH OE30MacHOCTH,
IPEICTABICHUNA O PAlMOHAJIBHOM IPUPOJIOINOJIB30BaHUM, a TaKKe
pPa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHHM HAyKH W TEXHOJIOTMH JIs
JaJIbHEHIIIETO pa3BUTHS YEJIOBEUECKOI0 O0IIECTBa;

NPUMEHSTH Pa3IMYHbIE CTIOCOOBI paboThI ¢ MHGOPMaIHEH PU3NIECKOTO
COJEpKaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HCIIOIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJOTUHU ISl TOUCKA, MEpPEpadOTKU M NPEAbSBICHUS Y4eOHOW W
HAY4YHO-TIOMYJISIPHOM uHpOpMaIuH, CTPYKTYpPUPOBAHUS u
UHTEpIpeTaluy HHHOpPMALIUY, TOTYYCHHON U3 Pa3IMYHbIX HCTOUHUKOB,
KPUTUYECKU aHAJTM3UPOBATH I1OIYyYaeMYyI0 HHPOPMALIHIO U OLICHUBATH €€



JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCA 3HAHUW, TaK U HA OCHOBE
aHaJlIM3a UCTOYHUKA MH(POpMALIUK;

NpOSABIATH  OpPraHUW3allMOHHbIE W TIO3HABaTEJIbHBIE  YMEHUS
CaMOCTOATEILHOTO MPUOOPETEeHUs HOBBIX 3HAaHUW B  Mpolecce
BBIMIOJTHEHUS IPOECKTHBIX U y4€OHO-UCCIEA0BATENIbCKUX padoT;
paboTaTh B IpylNIe C UCHOJHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBATh  paboTy  TpPYIIbI,  PalMOHAJIBHO  pacHpenessTh
NeSTENbHOCTh B HECTAaHAAPTHBIX CHUTYallUsX, aJEKBATHO OIICHUBATH
BKJIAJ] K&KJOTO U3 YYAaCTHUKOB IPYIIbI B PEIICHHE pacCMaTpUBAEMOM
npo0JIeMBbl;

NPOSBIIATh MOTUBALMIO K Oyayuiell mpodeccuoHanbHOM AesITeIbHOCTH
[0 CTIEHHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOuIIs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. HAYUYHBIV METO/JI TIO3HAHUSI TPUPO/JIbI
bu6moreka [IOK
11 H i
BYTHBII METOM TOSHATHA TPHPOIK! 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
22 Hlunamika 10 https://m.edso0.ru/f16b68d7
N bu6mmoreka [JOK
23 Cratitka TBEpAOTO TeNa ° 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 10 1
SAKOHEI COXPAHEHHS B MCXAHIKe https://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
. bubmuoreka [JOK
3.1 15 1
OCHOBBI MOJIEKYIIIPHOKUHETHUECKON TEOPHUH httos://m.edsoo.ru/f16b6847



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

bubnuoreka [IOK

2 T T 2
3 epMoAMHaMUKa. T erIoBbIe MallIMHbI 0 https://m.edsoo.ru/f16b68d7
33 ArperatHble cOCTOsIHUS BenlecTBa. Da3oBbie 14 bubnuorexa [JOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6mmoreka [{OK
4.1 24
IICKTPHHECKOE 1071C https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOSIHHBIN AMEKTpUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4, T
3 OKH B PASTITIHRIX GpeAax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznea 5. DU3SHUYECKHI TIPAKTUKYM
. bu6mmoreka [JOK
>1 DUSHIECKHI MpaKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bubmuoreka [JOK
P 10
CACPBHOC BpEMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uucgpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPO/IMHAMUKA
bu6mmoreka [{OK
11 Marmuthoe niose 14 https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
DIEKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6moreka [IOK
21 Mexarrieckie koneOarms 10 https://m.edso0.ru/39859¢ef1
bu6mmoreka [JOK
2.2 6) 0 15
JICKTPOMATHHUTHDIC KOJICOAHHA https://m.edso00.ru/39859ef1
MexaHW4ecKUe U 3JIEKTPOMArHuTHBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859ef1
bubnuoreka [[OK
2.4 25 1
Onrika https://m.edso00.ru/39859ef1
Utoro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH

3.1

Ocuosel CTO

5

1

bu6mmoreka [JOK
https://m.edso0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
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Hroro no pazgeny 5)
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [{OK
4.1 K - i 1
OPTYCKYIFIPHOBOTHOBO AYATHSM ° https://m.edso00.ru/39859¢f1
bu6mmoreka [{OK
4.2 ) 5
13HKa aroMa https://m.edso00.ru/39859ef1
43 ®u3MKa aTOMHOTO S/Ipa U 3JIEMEHTaPHBIX 5 bubnuotexa [JOK
' JaCTHII https://m.edso00.ru/39859¢ef1
Hroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 httos://m.edsoo.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHWIN MPAKTUKYM
bu6mmoreka [JOK
6.1 O i 16 16
HISHICCITTH IpaKTHioM https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 16
Paznen 7. OGOBLIAIOLIEE IOBTOPEHUE
Cucremarusanusa 1 0000IeHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITA 15 bubnuoreka [JOK
' NeSATeIbHOCTH, TPUOOPETEHHOTO NPU https://m.edso0.ru/39859¢f1
nu3zyueHuu kypca ¢usuku 10 — 11 kimaccos
Hroro no paszneny 15



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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PesepBHOE Bpems

10

bubmuoreka [IOK
https://m.edso0.ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

170

16



https://m.edsoo.ru/39859ef1




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTposbHubie | IlpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 ®dusznka — pyHIaMeHTaJIbHas HayKa 1 bubnuorexa [JOK
0 MpUpoJEe https://m.edsoo.ru/1beef346
Hayunbiit MeTo 1 TO3HAHUS U
2 Mez:nm HCCIIE J(I)BaHI/Iﬂ 1 bubmmorexa TOK
a N https://m.edsoo.ru/3a7fde29
(bU3UYECKUX SBICHUIN
DKCIIEpUMEHT U TEOpHs B IIpolecce
3 no3Hauug npuponasl. Habmronenne 1 bubmmorexa LOK
PUpOZEL https://m.edsoo.ru/34c49931
Y DKCIIEPUMEHT B (PU3HUKE
4 Crioco06s1 m3MepeHust GU3NIECKUX 1 bubnuoreka [JOK
BEJINYMH https://m.edsoo.ru/ca2def03
AGCOIIOTHAS U OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bu3NYECKUX BETUYHH
MopenupoBanue B pusuke. Ponb u
MecTo (pu3uku B (GOpMUPOBAHUN
6 COB qu::HHoﬁ Ha(:Jp 111)0171 Ea THHBI 1 bubmorexa HOK
p i . p https://m.edsoo.ru/eabbdedl
MUpa, B TPAKTHIECKOU
NEeSATENbHOCTH JIOIeH
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MexaHnyeckoe JIBMKEHHUE.
CucremMa orcuera.

bu6mmoreka [{OK
7 OTHOCUTEIEHOCTE MEXAHUYECKOT'O
https://m.edso0.ru/e9a52f02
nerokeHwus. [Ipsmast u oOparHas
3aJ1a4i MEXaHUKH
Pannyc-Bexkrop marepuanbHOU
TOYKH, €TO IIPOEKINH Ha OCH
8 KOOPIMHAT "lr") aeKTOpUs bubmmorexa [TOK
P P pH. https://m.edso0.ru/30a108a5
[Tepememienue. Cxkopocts. Mx
MIPOEKIIMH HA OCH KOOPIMHAT
PaBHOMEpHOE IpsAMOJIMHEHOE
9 nsuxkenue. ['papuueckoe bubnuoreka [JOK
OTIMCAHUE PAaBHOMEPHOIO https://m.edso0.ru/89ba7190
MIPSIMOJTMHEHHOTO ABUKCHUS
10 CroxxeHue nepeMeneHuii u bubnuoreka [JOK
ckopoctei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE IBIKCHHE.
MrHoBeHHast CKOPOCTb.
11 VYckopenue. [Ipsamonnaeiinoe Eubmorexa HOK
p P https://m.edsoo.ru/a99549a7
JIBIKEHHUE C MOCTOSIHHBIM
YCKOpEHUEM
I'paduueckoe onucanme
12 IPSAMOJIMHENHOTO ABUKEHUS C Eubmorexa HOK
p https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoiHOE MageHue. Y CKopeHue
bu6mmoreka [JOK
13 CcBOOOIHOTO MaJICHUSL.

3aBHCHMOCTh KOOpAUHAT,

https://m.edsoo.ru/f738109c



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
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CKOPOCTH, YCKOPEHHS OT BPEMEHHU
U UX TpaQuKH

JIB>xeHue tesa, OpOIIeHHOTO MO/

bu6mmoreka [{OK

14 YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmmHeliHOE nBUXEHUE.

JIBM>KEHHE 10 OKPYKHOCTH.

15 VYrioBas u IMHEWHAs! CKOPOCTb. bubnuotexa [JOK
IIepnon u wacrora. https://m.edso0.ru/33196fbe
LleHTpOoCTpEMHUTENIBHOE U TIOJTHOE
YCKOpEHHUE

16 KonTpossHas paboTa no Teme bubnuoreka [JOK
"Kunemaruka" https://m.edso0.ru/1242f32e
[TepBriif 3akoH HproTOHA.

WNuepunanbHble CUCTEMBI OTCUETA.
17 [IpuHIAIT OTHOCUTENBHOCTH bubmorexa HOK
https://m.edsoo.ru/5a9e4a64
lanunes. HennepuuanbHbie
CUCTEMBI OTCUETA

18 Cuia. PaBHO€MCTBYOIIAS CUia. bubnuoreka [JOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 B3aumopericteue Ten. Tpetuit bubnuoreka [JOK
3akoH HproTOHA https://m.edsoo.ru/57dba505
[IpuHIMT Cynepro3uIluu CHIL.

20 P:HIGII-III/IC 3aﬂyr;qua HpL:/IMeHeHI/Ie bubmorexa [IOK

https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA

21 3aKOH BCEMHPHOTO TATOTEHHUS. bubnunoreka [JOK

OKBUBaJCHTHOCTH

https://m.edsoo.ru/9aba2b0a
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IPaBUTALlMOHHOW U NHEPTHOMN
MAacChbl

Cuna Ts5KeCTH M YCKOpeHue

bu6mmoreka [{OK

22 CBOOOHOTO TIa/ICHUS https://m.edso00.ru/22757f26
JIB>xeHre HeOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHHKOB. bubnuorexa [JOK
[IepBas kocMu4ecKast CKOPOCTb. https://m.edsoo.ru/11abfa0a
3akonsl Kemnnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpeaus. [Ipupoma 1 BB
cuil TpepHI/Iﬂ. JIBI/II))KSHI/IG B bubmorexa HOK

25 JHIKOCTH 1 123 C YUETOM CHITEL https://m.edsoo.ru/1fa86499

https://m.edso0.ru/2ch29676

COTIPOTHUBIICHUS CPEIbI

26 Hasnenue. ['mapocrarnyeckoe bubnuorexa [JOK
nasienne. Cuia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubnuorexa [JOK

27 [TocTymnarensHOE W BpaliaTeIbHOE bubnuoreka [JOK
JIBH>KEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57e

08 MOMEHT CHUJIbl OTHOCHUTEJIBHO OCH bubmuoreka [JOK
Bpanienus. [lnedo cumsb https://m.edso0.ru/653d3459
CrnosxkeHue CuI, IPUIIOKEHHBIX K

29 TBEepAOMYy Tedy. LleHTp TsxecTn bubnuorexa LIOK

Teaa. Y CIOBUS paBHOBECHUSA
TBEPpAOTO TCIIA. Bugst paBHOBCCHUSA

https://m.edsoo.ru/9aa79a7d
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bubmnoreka [IOK

30 Pemenwue 3amau
A https://m.edsoo.ru/dclcaacO
KoHnTpomapHas paboTa 1o Teme
31 "I[I/IHEMI/IK& CI;aTI/IKa TBEPIOTO bubmmorexa [TOK
. ' P https://m.edsoo.ru/9f5a574c
Tena
NMnynsc maTepralbHOM TOYKH,
CUCTEMBI MaTePUATBHBIX TOYCK.
32 IlenTp Macc cUCTEMBI brbmmorexa [OK
p https://m.edso0.ru/4bb8294b
MaTepuaibHbIX ToUeK. Teopema o
JBHKCHHH [IEHTPA Macc
NMITyIBC CHITBI ¥ I3MEHEHHE
33 HUMITyJIbCa TeJla. 3aKOH COXPaHCHUS brbmorexa [TOK
Y ) P https://m.edso0.ru/13f0a221
uMITyabca. PeakTuBHOE IBUXKEHHE
MoMeHT uMnyibca MaTepuaabHON
34 touku. [Ipeacrasnenue o bubnuoreka [IOK
COXpaHEHUU MOMEHTA UMITYJIbCa B https://m.edso0.ru/d6532eb9
LEHTPATBHBIX MOJISIX
bu6mmoreka [JOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaGora cuibl Ha MasoM U Ha
36 KOHEYHOM IEpEeMEIICHHUH. bubnuoreka [JOK
I'paduueckoe npenacraBaeHue https://m.eds00.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kunernueckas sneprus. Teopema
. bubmuoreka [JOK
37 00 M3MEHEHNN KHHETHYECKOM

OHEPTUn MaTepHaanoﬁ TOYKH

https://m.edsoo.ru/9a5e2e74
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IloTenmansHbIE U
HEIOTEHIUATIbHBIE CUJIBI.

bu6mmoreka [{OK

38 [TorenumaneHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTb
Tperbst KOCMHUYECKast CKOPOCTb.
CBs13b pabOTHI HETIOTEHITUATLHBIX

39 CWJI C U3MEHEHHEM MEXaHNYECKOU bubnuorexa [JOK
SHEPTUH CHUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/f57b4e01
COXpPAaHEHUS MEXAHUYECKOU
SHEPTHH
VYupyrue u Heynpyrue

40 CTOJIKHOBEHUS. YpaBHEHHUE bubnuoreka [JOK
bepnynnu mis nneanbHOM https://m.edsoo.ru/f30f43b6
KUJIKOCTH

41 KonTtponbHas padoTa o Teme bubnuoreka [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTune npenacraBieHuit o

42 npupoje TeraoTel. OCHOBHBIE bubnuoreka [JOK
nosnoxenus MKT. {uddyzus. https://m.edsoo.ru/b0a4445f
BbpoyHoBckoe aBuxkEHNE
CrpoeHue ra3000pa3HbIX, )KUIKHX

43 W TBEPJBIX TEI. XapakTep bubnuoreka [JOK
IBWKEHUS U B3aUMOIEHCTBUA https://m.edsoo.ru/c44d02e2
YacTHI] BELIECTBA
Macca u pazMepbl MOJIEKYI BuGmiorexa LOK

44 (aromoB). KonuuecTBo BemiecTsa.

[TocrosinHas ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temmneparypa. Tennosoe bubnuorexa [IOK
paBHoBecue. [kana Llenbcus https://m.eds00.ru/0070d493
bu6mmoreka [{OK
46 P
clieHue satat https://m.edsoo.ru/1531aba5
bu6mmoreka [{OK
47 4 iras. I
AACAIDHBIH 183, 1 a30BBIC 3AKOHbL https://m.edso0.ru/1deb2367
48 VYpaBuenue Meneneena- bubnuotexa [JOK
Kitanelipona. Pemenue 3amau https://m.edso0.ru/8d12c328
49 AOcosroTHas TeMIiepaTypa. 3akoH bubnuorexa [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
H3omnporiecchl B uaealbHOM ras3e ¢
50 HOCT(?SII—E—II)IM KOJ‘II/JII'-ICCTBOM brbmorexa [OK
https://m.eds00.ru/68878d51
BeIlleCTBA
I'padmueckoe npeacTaBieHne
51 I/Ifoff OIIECCOB: fl;cl)Te Ma, U30X0pa Bu6mmorexa [IOK
pott ’ pMa, pa, https://m.edsoo.ru/1344327b
n3obapa
bu6mmoreka [JOK
52 O MKT
CHOBHOE ypaHetie https://m.eds00.ru/c8094721
bu6mmoreka [JOK
53 P
ClicHHe sazat https://m.eds00.ru/10265a05
CBs3b a0COJIIOTHOM TeMIepaTypsl
TEPMOJIUHAMUYCCKON CUCTEMBI CO
54 CpeIHel KHHETHYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYNAaTEeNBFHOTO TETIOBOTO
JBIDKECHUS €€ YaCTHI]
55 O06o01IeHre U cCUCTEMaTHU3aIHS bubmuoreka [JOK

sgaui o teme "OcuoBsl MKT"

https://m.edsoo.ru/09d12fd8
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KonTtposnesHas paboTa o teme

bubmuoreka [IOK

56
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ajaHue BHEITHUX YCIIOBHM st
T/l cuctemsl. BHenHue u
57 BHYTPEHHHE IIapAMETPHI. bubnuorexa [JOK
[TapameTtpsl T/l cucrembl kak https://m.edsoo.ru/5f8d38a3
CpelHUE 3HAYCHUS BEJINYHH,
ONMCHIBAIONIUX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 Camonpou3BoJIbHAS pelakcarus bubnuorexa [JOK
TJI cuctemsl K TEMJIOBOMY https://m.edsoo.ru/8ec512f0
PaBHOBECHIO
Moens nacanbHOTO ra3a B
59 TEPMOJUHAMUKE. Y CIIOBUSA bubmmorexa LOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH dTOW MOJIEIIH
YpaBHenue Menpeneena-
60 Kitanelipona u BeIpaxeHue i Eubmorexa HOK
P . p https://m.edsoo.ru/bal178d0
BHYTPECHHEH 2HEPruu
Bripaxkenue as BHyTpeHHEH
SHEPTHH OJTHOATOMHOT'O
bubmuoreka [JOK
61 UIeaIbHOrO rasa.
https://m.edsoo.ru/ac5cacl5
KBasucrarnueckue u
HECTAaTUYECKUE MPOLECCHI
62 DnemeHTapHas paboTa B bubnuoreka [JOK

TCPMOJUHAMUKE. Brruncnenue

https://m.edsoo.ru/741d5738
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paboTsI 1o rpaduKy mpoiecca Ha
pV-auarpamme

Tennonepenaya kak crocod
M3MEHEHUs BHYTPEHHEN SHEPrun

bu6mmoreka [{OK

63
TJ1 cucremsbl 6€3 coBepIIeHUs https://m.edso0.ru/3d734561
paboThl
64 KonBekuus, TemIonpoBoHOCTb, bubmmoreka [IOK
M3JIy4eHUE https://m.edsoo0.ru/157b54cd
KoanuecTBo TEMIOTHI.
TermnoéMmkocTe Teta. Y aeabHas 1
R bubnuorexa [JOK
65 MOJISIpHAS TETUTOEMKOCTH
https://m.edso0.ru/7ba67355
BeIlleCTBA. Y IeIbHAas TEIJI0Ta
CrOpaHus TOTUIUBA
66 Pacuér xonuuecTBa TEIIOTHI IPU bubnuoreka [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
[Tousarme 00 aguabaTtHOM
67 nporecce. [lepBrrii 3aKkoH bubmotera [JOK
poreete. Liep https://m.edso0.ru/d8098824
TEPMOTUHAMUKH
KomnuecTBo TemioTs u paboTa Kak
. bu6mmoreka [JOK
68 Mepbl UI3MECHECHHS BHYTPEHHEH
https://m.edsoo.ru/b047alcd
sHepruu T/ cucremsl
BTtopoii 3akoH TepMOIMHAMHUKN
JUTSI PABHOBECHBIX U
bubnuoreka [JOK
69 HEPABHOBECHBIX ITPOLIECCOB.

HeoOpaTtumocTs NpUpoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/c6f4f464
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[IpuHIUITBI AENCTBUS TEMIIOBBIX

bubmuoreka [IOK

70
mamuH. KIT https://m.edso00.ru/2e945513
71 MaxkcumanibHoe 3Hauenue KITJI. bu6mmoreka [{OK
uxn Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 P
cHicHie sazat https://m.edsoo.ru/b3efal8b
OKOIOTHYECKHE ACIIEKTEI
73 HUCIIOJIb30BAHUS TEIJIOBBIX bubmmoreka [IOK
neurareyeit. TemnmoBoe https://m.edso0.ru/9867aaa7
3arpsi3HEHUE OKPYKAIOMIEH Cpeibl
bu6moreka [IOK
74 Pemenne 3ama
HHICHHE Sanat https://m.edsoo.ru/c8c70432
O0001IeHne U cUCTEMaTU3AIIHS
75 3HaHui no teme "TepMoauHaMuKa bubmorexa HOK
P 8 ' https://m.eds00.ru/28d62b3f
TermoBsIe MaTHHEI
KonTtponbHas padoTa o teme
76 "Tepmoannamuka. TermioBbie bubmmorexa [JOK
P H” ’ https://m.eds00.ru/1b6e26c5
MAaIIMHBI
[TapooOpa3zoBaHue ¥ KOHJICHCAIHS.
77 Hcnapenune u kunenne. Y aeabHast bubmorexa LHOK
P ihde https://m.edso0.ru/6f8e6777
TEIUI0Ta apooOpPa30BaAHHMS
Hacplmennslie ¥ HeHACKHIIEHHbBIE
napbl. KayecTBeHHAs 3aBUCHMOCTh
78 IUIOTHOCTH ¥ JABIICHUS bu6mmoreka [JOK

HACBhIIICHHOT'O I1apa OT
TEMIICPATYpPhI, UX HE3aBUCUMOCTD
oT 00béMa HACBhIINICHHOTO I1apa.

https://m.edsoo.ru/f5¢17d02
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3aBUCUMOCTb TEMIIEPATYPBI
KUTICHUS OT JABJICHUS B KUIKOCTH

79 Bnaxxnocts Bo3yxa. AOGcosoTHas bubnuotexa [JOK
Y OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edso0.ru/30ebbb79

bu6mmoreka [IOK

80 P

CHICHHE Saad https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue u
81 amopdHbIe Tena. AHU30TPOTIHS brbmmorexa [OK
N ’ https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
[InaBnenue U KpUCTATUTU3ALMSL.
bu6moreka [IOK
82 VY aenpHas TETUIOTA IJIABICHHSL.
https://m.edsoo.ru/6ee91e9f
CyOmumariust
JHedbopmaruu TBEPAOTO TEA.

83 Pactsokenne u cxxatue. CaBur. bubnuorexa [JOK
Monayns FOnra. [Ipeaen ynpyrux https://m.edsoo.ru/dalaab10
nedopmanui
TernoBoe pacuimpeHue KuaIKoCTen

84 U TBEPABIX TEJI. AHTAPMOHU3M bubnuoreka [JOK
TEIUIOBBIX KOJICOAHUI YaCTHL] https://m.edsoo.ru/7ba5edf2
BEIECTBA

85 [IpeoOpazoBaHue YHEPTUU B bubnuoreka [JOK
(ha30BBIX IIEpexoax https://m.eds00.ru/97a0672f

bubmuoreka [JOK

86 v 0

PABHCHHC TCIIOBOO bajanea https://m.edsoo.ru/ab1521fb

87 Pemenue 3amau bubmmorexa [JOK

https://m.edsoo.ru/8ab7f40d
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IloBepXHOCTHOE HATSKEHUE.
Kanwuisapuele snenus. JlaBieHue

bu6mmoreka [{OK

88
10JT UCKPUBJIEHHOW IMOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
xujakoctu. @opmyna Jlamnaca
O060011IeHNe U CUCTEMATH3AIIHS
89 3HaHU# Mo TeMe "ArperaTHbie bubnuoteka [JOK
CcOCTOsIHMSA BeniecTBa. Pa3oBbie https://m.edso00.ru/0b52575c
nepexo st
KonTpossHas pabora no teme
90 "ArperaTtHble COCTOSIHHS bubmorera [JOK
P " https://m.edsoo.ru/7dc2a739
BemecTa. Ma3oBeie epexo bl
DIIeKTpU3aus Tel U €
MPOSBIICHUS. DIICKTPUUECKUI
91 3apsA. JIBa BHaa SJIEKTPUICCKHUX bubmorera [JOK
AL A P https://m.edsoo.ru/1aff445f
3apsa0B. [IpoBoHUKY,
JTUDJICKTPUKHU U TIOJTYTIPOBOTHUKH
DJIeMEHTapHbIN ANEKTPUUCCKUI
92 3aps. 3aKOH COXpaHCHUS bubmotera [JOK
DA P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsia
93 B3aumoperictBue 3apsiios. bubnuoreka [JOK
Toueunsie 3apsabl. 3akoH Kynona https://m.edso0.ru/445b7746
bubmuoreka [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
Onexrpuueckoe noiue. Ero
N bubmuoreka [JOK
95 NEHCTBUE HA AIEKTPUUECKUE

3apsibl

https://m.edsoo.ru/05c6bfal
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Hanpsisk€HHOCTD 2JIEKTPUYECKOTrO
noJist. [IpoGubIit 3apsn. Jlnanu

96 HaANPSHKEHHOCTH AIIEKTPUIECKOTO Bubmuorexa LIOK
https://m.edsoo.ru/3dac6957
noJist. OJHOPOTHOE IIEKTPUUECKOE
oJse
[ToreHumanbHOCTH
97 ANEKTPOCTATHYECKOTO MOJIS. bubnuorexa [JOK
PasHocTh noTeHIMAIOB 1 https://m.edso0.ru/80021447
HaIpsDKEHUE
[ToTeHnumanpHas SHEPTUS 3apsiia B
AIEKTPOCTATHYECKOM IIOJIE. bubnuorexa [JOK
98
[Torenuman 3IeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oI
CBs13b HAPSKEHHOCTH TOJISL U
99 Pa3HOCTHU MOTEHITUAIOB IS bubmmorexa LOK
https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO OIS
100 [TpunIUn cynepno3uiuu bubnuoreka [JOK
AIEKTPUUECKUX TTOJIEH https://m.edsoo.ru/Ocfeda6c
bu6mmoreka [JOK
101 Pemmerme s https://m.edso0.ru/5a582263
102 ITone Toueunoro 3apsna. [lome bubnuoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edso00.ru/b297b5c3
[Tone paBHOMEPHO 3apsAKEHHOTO
103 1o 006wsémy mapa. Ilome bubnuoreka [IOK

PaBHOMEPHO 3apsKCHHOM
OECKOHEYHOH IUIOCKOCTH

https://m.edsoo.ru/f7a665ee
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[IpoBoHMKH B

bu6mmoreka [{OK

104 ICKIPOCTATIHCECKOM TOJIC. https://m.edso0.ru/32405eab
Ycnosue paBHOBECHUS 3apsA10B
JIMDIIEKTPUKY U MTOJTYIIPOBOIHUKHU bubnuorexa [JOK
105
B 2JIEKTPOCTATUYECKOM I0JIE https://m.edso0.ru/060ebab5
Konpaencarop. Di1eKTpoEMKOCTD
106 KOH HeHcaTo pa BHeKTp 08MKOCTE bubnmorexa [TOK
A pa- p https://m.edso00.ru/845b473
MJIOCKOTO KOHJIEHCATOPa
[TapannensHOE coemMHEHNE bu6moreka [IOK
107
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaTeabHOE COEMMHEHNE bu6moreka [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsyKeHHOTO bubnuoreka [IOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bu6moreka [IOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBro>keHue 3apsiKEHHOW YaCTUIIbI B bubnuoreka [{OK
OJHOPOTHOM AJIEKTPUUYECKOM T0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amay
O00011IeHNE U CUCTEMATH3ALIUSI
113 3HaHI/IHI; o TeMe "DIeKT I/I‘l:CKOG bubmotera [JOK
" P https://m.eds00.ru/5752603f
moJje
114 KonTtponpHas paboTa o Teme bubnuoreka [IOK

"Onexrpuueckoe nose"

https://m.edsoo.ru/cefe90e9
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Cuia toka. [1IocToSIHHBII TOK.

bu6mmoreka [{OK

11
> ¥/ COBHA CYIIECTBOBAMIS https://m.eds00.ru/233311b5
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA
116 Hcrounuku Toka. Hanpsbkenue u bubnuotexa [JOK
2J1C https://m.edso0.ru/0839a115
117 3akoH Oma Juis y4acTKa LEMH. bubmuoreka [IOK
DNEeKTPUYECKOe COMTPOTHUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTHUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHHKA OT €r0 bubnuoreka [JOK
JUTMHBI Y TJIOMIAIA TOTIEPEYHOTO https://m.edso0.ru/95fcdf51
CEUYCHUS
119 VY enpHO€e CONpOTUBIICHUE bubnuorexa [JOK
BellecTBa. Pemenune 3amaq https://m.edso0.ru/437f8300
IlocnenoBarenpHOE,
120 napajuiesibHOE, CMEIIaHHOE Bubamorexa [JOK
P ’ https://m.edsoo.ru/236f7e07
COEIMHEHHUE MPOBOJHUKOB
Pacué€t pa3zBeTBIEHHBIX
. bu6mmoreka [JOK
121 aNeKTpuUeckuXx menei. [Ipapmma
https://m.edso0.ru/1794cf37
Kupxroda
122 Pewtenue 3amay Eubmorexa HOK
https://m.edso0.ru/3881b469
123 PaboTa anmekTpuueckoro Toka. bubnuoreka [JOK
3akoH /xoyns —Jlenua https://m.edsoo.ru/a3605c5c
124 Pemenue 3amau bubmorexa LIOK

https://m.edsoo.ru/6761bfOf
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MOILIHOCTD 3JIEKTPUYECKOTO TOKA.

bu6mmoreka [{OK

12 T
S CTLIOBAA MOTITHOCTE, BRELACIACMAA https://m.eds00.ru/99750a6f
Ha pe3UCTope
bu6mmoreka [{OK
126 P
cHietue sajat https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE bubmmoreka [IOK
CONIPOTHBIICHHE NCTOYHHMKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa 111 TTOJTHO#M bubmmoreka [IOK
(3aMKHYTOM) AJIEKTPUUECKOU 1IETIH https://m.edso0.ru/221f40fb
bu6moreka [IOK
129 P
CHICHHE 3a/1at https://m.eds00.ru/3580b679
bu6moreka [IOK
130 M
OTHOCTD HCTOHHIKA TOKA https://m.edsoo.ru/a0ae51d8
bu6moreka [IOK
131 K
OPOTHOE SaMblkarie https://m.eds00.ru/546f5632
132 Konpaencarop B ienu noCTOSIHHOTO bu6moreka [IOK
TOKa https://m.eds00.ru/35368f3e
bu6mmoreka [JOK
133 P
clietHe sajad https://m.edsoo.ru/4410cef0
134 Pemenne 3agay mo teme bubnuoreka [JOK
"ITocTOSTHHBIN AIEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau no teme bubmuoreka [JOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau no reme bubmuoreka [JOK

"TIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O0001IeHUE U CUCTEMATU3ALIUS

bu6mmoreka [{OK

137 i "1 7
3 SHATHI O TeMue ?CTOHHHHH https://m.edsoo.ru/bfd7a050
ANEKTPUUECKUI TOK
138 KonTtponsHas pabota o Teme bubmmorexa [IOK
"TIoCTOSIHHBIN 7€KTpUYECKU TOK" https://m.edso0.ru/1885ddf1
DneKkTpuyecKas MpoBOJUMOCTh
139 Pa3IMYHBIX BEIIECTB. bubnuotexa [JOK
DNEeKTPUYECKUM TOK B METAIIJIaX. https://m.edsoo.ru/da794295
CBepXnpoBOAMMOCTh
DIEeKTpUYECKNUN TOK B pacTBOpax u
140 acTUTIaBax 3JICKTPOJIUTOB. 3aKOHBI brbmorexa [TOK
p P ’ https://m.edso0.ru/4b423491
@apanes JUIs IIEKTPOIU3a
141 DJIEKTPUYECKHI TOK B ra3ax. bubnuoreka [IOK
[Tna3zma https://m.eds00.ru/92d92f76
142 DJIEKTPUYECKHUI TOK B BaKyyMe. bubnuorexa [JOK
Bakyymuble npu0opbl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubnuorexa [JOK
MOJIYPOBOAHUKAX https://m.edso0.ru/ab61c660
bu6mmoreka [JOK
144 I1 o
OYHPOBOAHHKOBHE MPHOOPH https://m.edso0.ru/83622200
Ou3nyecKuii MPakTUKyM IO TEME
"M3MepeHue cuibl ToKa 1
HAMPSKEHUS B LEMU MOCTOSTHHOTO
bubmuoreka [JOK
145 TOKa MNP MOMOIIX aHAJIOTOBBIX U

U(POBBIX U3MEPUTETBHBIX
npubopoB" uiaK "3HaKOMCTBO C
uudpoBoii 1aboparopueit o

https://m.edsoo.ru/5643ea56
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¢usuke. [Ipumepsr n3mMepenus
(U3NIECKUX BETMYUH TPU TIOMOIIH
KOMITBIOTEPHBIX JTaTYUKOB"

146

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOIO
JBUKEHUSI C LIENIbIO ONPEIEeTIeHUS
MTHOBEHHOU ckopocTh"

bu6mmoreka [{OK
https://m.edsoo.ru/f6292f5f

147

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHune yCKOpeHHUsl IpH
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM JIBFKCHHH T10
HAKJIOHHOM IUIOCKOCTH" WIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHM ITPU PAaBHOYCKOPEHHOM
NBIKeHUN"

bu6moreka [IOK
https://m.edso0.ru/6960b6ef

148

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepeHue yCKkopeHus
CBOOOIHOTO ITafieHus" Win
"N3ydyeHue IBUKEHUS Tela,
OpOIIEHHOTO TOPU30OHTAIBHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

Ou3nyecKuii MPakTUKyM MO TEME
"N3yueHue IBUKEHUS TeJa 10
OKPY>KHOCTH C IIOCTOSIHHOH 110
MO/IYJII0 CKOPOCTBIO" NN
"HccnemoBanue 3aBUCHMOCTH
nepuoja o0panieHus: KOHMYECKOTO
MasiTHUKA OT €ro apaMmeTpoB”

bubmuoreka [JOK
https://m.edsoo.ru/bcf53514
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Pu3NYECKUH PAKTUKYM 110 TEME
"N3mepeHue paBHOJAEHCTBYIOIIEH
CHWJIBI IIPU JABM)KEHUU OpycKa 1o
HAKJIOHHOM IUIOCKOCTH" WIIn
"[IpoBepka runoTesbl 0
HE3aBHCHUMOCTHU BPEMEHU
JBUKEHMs OpyCcKa 10 HaKJIOHHOU
IUIOCKOCTHU Ha 33JJaHHOE
paccTosiHUE OT €ro Macchl”

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

Pu3NYEeCKU IPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YOPYrOCTH, BOSHUKAIOIINX B
MpYyXUHE U PE3UHOBOM o0pa3slie, OT
ux nepopmanuu" unu "Nsyuenue
JIBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM
yepe3 JIErkuit 6J10K"

bu6moreka [IOK
https://m.edsoo.ru/b55b81al

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue korpdunreHTa
TPEHHUS 110 BEIMUUHE YTIIOBOTO
ko3 duimenTa 3aBUCUMOCTH
Frp(N)" wim "HccnenoBanue
JBUKEHHS OpyCKa M0 HaKIIOHHOU
IJIOCKOCTH C TIEpEMEHHBIM

KO3 PUIIHEHTOM TpeHUs" HIu
"N3ydyeHne IBUKEHUS Ipy3a Ha
BaJly ¢ TpeHuem"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607
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Pu3NYECKUH PAKTUKYM 110 TEME
"UccnenoBanue ycnoBuii
paBHOBECHS TBEPAOTO TeENA,
HMMEIOIIETO OCh BpallleHus" uin
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T Cuil ynpyroctu'" uiamn
"N3ydyeHne ycToH4MBOCTH
TBEPAOTO Teja, UMEIOIIEr0
TIJI0IA Th OTIOPHI"

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f4f7

154

Pu3NYEeCKU IPAKTUKYM 10 TEME
"N3mepeHune uMIryabca tesa 1o
TOPMO3HOMY ITyTH" WA
"N3mepeHue Cuiibl TATH, CKOPOCTH
MOJIENTH JIEKTPOMOOHUIIS U
MOITHOCTH CHJIBI TSTU'" WIH
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA
TeJla C UMITYJIbCOM CHJIbI" WK
"HccnenoBanue coxpaHeHUs
HMITYJIbCA IPU YIPYrOM
B3auMOJEHCTBUN" WIN
"M3MepeHne KUHETHYECKOM
SHEPrUu Tejia 0 TOPMO3HOMY

yTH

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

®dusnuecKuil MpakTUKYM 10 TEMe
"N3y4ueHne n30TepMUUECKOTO
npotecca (peKOMEHI0BaHO
UCMOJb30BaHue U(PPOBOI

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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naboparopun)" i "M3ydeHue
M30XOPHOTO Tporiecca" uin
"N3yuenue uzobapuoro nporuecca"
niu "[IpoBepka ypaBHEHUS
cocTostHUS"

156

PuU3NYECKU IPAKTUKYM I10 TEME
"Usmepenue ynenpHOM
TEIJIOEMKOCTH" WU
"UccnenoBanue mpoiecca
OCTBIBAHMUS BellecTBa" HIIH
"HUccnenoBanne agnadaTHOTO
npouecca" unu "U3yuenue
B3aWMOCBSI3U SHEPTUU
MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMITEPATYPHI
KHUIIEHUS XUIKOCTEN"

bu6moreka [IOK
https://m.edsoo.ru/2f2faa6l

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHune 3aKOHOMEPHOCTEI
HcapeHus KUJIKOCTEN" i
"M3mepeHue yaeabHON TErI0ThI
naBieHus apaa" uinm "M3yuenue
CBOMCTB HACBIIIEHHBIX ApPOB' WU
"U3mepenue abCoMOTHON
BIIQYKHOCTH BO3/yXa U OIICHKA
Macchl IapoB B MOMEIEHUN".
W3mepenue koa¢puirenta
MMOBEPXHOCTHOT'O HATSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5
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Pu3NYECKUH PAKTUKYM 110 TEME
"HaOiro ieHue peBparicHust
SHEPIrUM 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIy4eHHS CBETOIMO1a" WK
"N3ydyeHne npoTrekaHus ToKa B
LIeTH, coeprKaIieii kKouaeHcatop"
niu "Pacnpenenenue pasHocTu
MOTEHIIMAJIOB (HANPSDKEHUS) IPU
MOCJIEIOBATEILHOM CO€IMHEHUU
KOHJIEHCAaTOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Pu3NYEeCKU NPAKTUKYM IO TEME
"HccnenoBanne CMENIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"U3mepenue yneabHoro
COIMPOTHUBIICHUS TPOBOJHUKOB"
nin "Mccnenosadnue 3aBUCUMOCTH
CWJIBI TOKA OT HAIPSDKEHUS IS
JIaMIIbl HaKaJuBaHuA"

bu6moreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habnronenue anekTpoaunsa" uin
"U3mepenue 3apsiia
OJIHOBAJICHTHOTO MOHA" MJIN
"UccneqoBaHue 3aBUCUMOCTU
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA
ot temneparypsl" win "CHatue

bubmuoreka [JOK
https://m.edsoo.ru/64b6e901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

BOJIbT-aMIIEPHOMN XapaKTEPUCTUKU

qrona"
PesepsHblii ypok. O0o0ImeHue u
161 CI/ICTEMaTmZEm{ 3HAHUHU TI0 TEME bubmaorexa [IOK
" " https://m.edso0.ru/ed017d93
Kunematuka
PesepBHrlii ypok. O00011I€HIE 1
P P . bubnuotexa [JOK
162 cHCTEeMaTHU3alis 3HaHUH 10 TeEME
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBurrii ypok. O00011I€HIE 1
P P N bubnuorexa [JOK
163 cHCTEMAaTHU3alMs 3HaHU 110 TEME
" " https://m.edso0.ru/0f9752ac
CraTtuka TBEpJOTO TEna
PesepBurrii ypok. O00011I€HIE 1
164 CI/ICTIe)MaTI/BZp WS 3HAHHUH 110 TEME bubmorexa TOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHUSI B MEXaHUKE
PeseprubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUH 1o TeMe
" bubnuoreka [JOK
165 OCHOBBI
. https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKHHETHYECKO I
Teopun"
PesepBubIit ypok. O6001eHNE 1
166 CHCTEMAaTU3alMs 3HAHUI 110 TEME bu6mmoreka [JOK
"TepmoanHamuka. TeroBbie https://m.edsoo.ru/0bcc77cl
MaIInHbBI"
PezepBHblit ypok. O0oO1IeHNE U
167 CHUCTEeMaTHU3allusl 3HaHUK 110 TeMe bubmuoreka [JOK

"ArperatHble COCTOSIHUS
BemectBa. das3oBbie nepexoan”

https://m.edsoo.ru/59ca5c91
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PesepBHeiit ypok. O600IICHNE 1

. bubnuorexa [JOK
168 CUCTEMATHU3ALUA 3HAHUU 110 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE MoJIe
Pesepsusblii ypok. O000IIIEHNE 1
P P . bu6mmoreka [{OK
169 CUCTEMATHU3ALUA 3HAHUU 110 TEME 1
" o . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 2TTEKTPUUECKHUI TOK
Pesepsusblil ypok. O000IIIEHNE 1
P P EII bubnuotexa [JOK
170 cHUCTEMATH3allUs 3HAaHNUU 110 TEME 1
" " https://m.edsoo.ru/cc7681d4
ToKM B pa3IMUHbBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME
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11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourpoububie | IIpakTHyeckue Aara tudposbie
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoTsI pecypest
B3anmonericTBre moCTOSTHHBIX

1 MAarHuTOB U MTPOBOJHUKOB C 1 bubmmoreka [IOK
TOKOM. MarHuTHoe 1oze. https://m.eds00.ru/487a8593
I'unoreza Ammnepa
BekTtop MarHUTHON MHIYKIIWH.

9 [IpuHnun cyneprno3unun 1 bubnuoreka [JOK
MAarHUTHBIX MoJier. JInaum https://m.edsoo.ru/4clabcch
MAarHUTHON UHAYKLIHH

3 MarauTHO€ 1oJie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OmnbIT Dpcrena https://m.edso0.ru/d35d5262

4 Cuna Amriepa, €€ HanpaBJECHUE U 1 bubnuoreka [JOK
MO1yJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

> Pemmerme s L https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amnepa.

6 DNEeKTPOU3MEPUTEIIbHBIE 1 bubmorexa HOK

https://m.edsoo.ru/ad7718d7
PUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHHE U

7 MOAYJIb. [IBUKEHHE 3apsKEHHON 1 bubnuoreka [IOK
YaCTHULIbI B OJTHOPOJHOM https://m.edsoo.ru/c97afaal
MAarHuTHOM TIOJIE
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bubmnoreka [IOK

8 P
CHICHHE 3a]1ad https://m.edso0.ru/504e98c7
bu6mmoreka [{OK
9 Pa6 JI
abota CIbt Jopertia https://m.edsoo.ru/d518be4b
bu6mmoreka [{OK
10 P
CHICHHE s3]t https://m.eds00.ru/93617hbd9
MarHuTHOE I10JI€ B BENIECTBE.
11 deppomarueTuky, napa- u bubnmorexa LHOK
pp - 11ap https://m.edso0.ru/30ff9608
IMaMarHeTHUKA
OCHOBHBIE CBOICTBA
12 ¢beppomaruetukos. [Ipumenenune bubanorera LOK
pp P https://m.edso0.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenne 3agay mo teme bubnuorexa [JOK
"MaruuTtHOE€ 1oJie" https://m.edsoo.ru/5b55¢307
Pemenne 3agay mo teme bubnuorexa [JOK
14
"MaruuTtHOE€ 1oJe" https://m.edsoo0.ru/41c4ae8a
SIBiIeHME AIEKTPOMArHUTHOM
15 HH nu. [ToTox BekTOpa bubmnorexa [JOK
AYKH N p https://m.edsoo.ru/b3efa0cl
MarHuTHOW MHIYKIIUH
bu6mmoreka [JOK
16
IAC unnyKm https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMArHUTHOMN bubnuoreka [JOK
unaykuuu Papanest https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe moJe. bubnuoreka [IOK

Toku dyko

https://m.edsoo.ru/15abe140
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19 O/J1C uHAYKIUU B ABMKYIIUXCS bubnuorexa [JOK
MPOBOJTHUKAX https://m.edso00.ru/0235cc02
bu6mmoreka [{OK
20 P
clieHue satat https://m.edsoo.ru/4dfda618
bu6mmoreka [{OK
21 I1
pasio Jlenna https://m.edso0.ru/bbc22726
HNunykruBHoCcTh. Karymika
22 HH HYKTI/IBHOCTI/I B erillflII bubmorera [JOK
b t https://m.edsoo0.ru/621eae9d
MMOCTOSTHHOTO TOKa
93 Asnenune camounaykiuu. J/(C bu6moreka [IOK
CaMOMHIYKIIMHI https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TIOJISt
24 KaTyIIKA ¢ TOKOM brbmorexa [TOK
i ] https://m.edsoo.ru/b3c0ad11
DJIEKTPOMArHuTHOE MOJie
bu6moreka [IOK
25 P
CUHICHHE 3a1at https://m.edso0.ru/88f69d2b
O06001IeHre U cucTeEMaTU3aLIHs
26 3HAHHUH 1O TEME bubmorexa HOK
" " https://m.eds00.ru/76484025
DneKTpoAuHAMHUKA
97 KonTtponbHas padoTa o teme bubnuoreka [JOK
"DnexkTpoauHaMuKa" https://m.edso00.ru/8ae09b98
KonebarenpHas cucrema. Eu OK
28 CB00OOgHbBIE KOJIEOAHUS. ubsmorexa L

FapMOHI/I‘-IeCKI/IC KoJieOaHMs

https://m.edsoo.ru/7c1db385
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Kunemaruueckoe u

29 IUHAMHYECKOE OIIMCAHUE bubmmorexa [TOK
. https://m.edso0.ru/87ce9498
KOJ'Ie6aTeJII)HI)IX JABUXKXCHUN
DHepreTudyeckoe ONUCaHuE.
BriBog nMHAMHUYECKOrO OIMMCAHUS
30 rapMOHUYECKHUX KOJIeOaHUH U3 UX brbmmorexa [OK
https://m.edso00.ru/e3¢99692
OHEPTCTUYCCKOTO U
KUHCMATHUYCCKOT O OITMCAaHUA
. bubnuotexa [JOK
31 AMILIHTYZI2 1 pasa Konebarnit https://m.edsoo.ru/7a0c439a
[Tepuona u yacToTa KoJIeOaHUH.
[Tepuoa manbrx cBOOOAHBIX
39 KoJIeOaHMI MaTeMaTH4eCKOro bubnuorexa [JOK
MasTHHUKA. [leprnoa cBOOOTHBIX https://m.edso0.ru/e0399319
KoJIeOaHUH TTPYKUHHOTO
MasITHHKA
3aTyxaromue KojacOoaHus.
33 BBII}-I,XY)KI[:LHBIC KOJIeOaHUs. bubmorexa [JOK
https://m.edsoo.ru/72e¢93d09
Pesonanc
bu6mmoreka [JOK
34 ABTOKOIICOHMS https://m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-KoH(DEpEeHIHS
36 "hljlexaHque)cllee KoJIcOaHMS B bubmotera [JOK

MY3BIKaJIbHBIX HHCTPYMEHTAX"

https://m.edsoo.ru/8ef587be
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O0001IeHUE U CUCTEMATU3ALIUS

37 3HaHU# 1o TeMe "MexaHnueckue bubamorexa [OK
. https://m.edsoo.ru/eb84182f
KoJeOaHus
DNeKTpOMarHUTHbIE KOJICOaHUsI. bubnuotexa [JOK
38 .
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
39 aMIUTATY/IbI 3aps/ia KOHJEHCATOpa bubnuotexa [JOK
C aMIUIMTYZOM CHJIBI TOKA B https://m.edsoo.ru/093f9afl
KoJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTUH B
40 UJIeaTbHOM KOJIeOATEThHOM brbmorexa [TOK
https://m.edsoo.ru/d1e2d543
KOHTYype
3aryxarolue JIeKTpOMarHuTHbIE
41 Kon}:éaHI/IIij Bein peHHBIe bubamorera LOK
] TR https://m.edso0.ru/5e668619
AIIEKTPOMArHUTHBIE KOJeOaHus
[Tepemennsbiii TOK. Pesuctop u
42 KOHJICHCATOP B IIEIH bubmorexa HOK
A P https://m.eds00.ru/84836152
MIEPEMEHHOTO TOKa
43 Karyiika HHIYKTUBHOCTH B LIETH bubnuoreka [JOK
MEePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Juist SJIEKTPUYECKOU bubnuoreka [JOK
LIETH TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoOIIHOCTh TEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U IEHCTBYIOIIEE bubnuoreka [IOK

3HA4YCHUEC CUJIBI TOKA U
HaIIpsPKCHUA

https://m.edsoo.ru/lcac6c4c
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bubmnoreka [IOK

46 P I
CSOHAHC B SICKIPHICCKON ettt https://m.edso0.ru/087506df
bu6mmoreka [{OK
47 P
CHICHHE 3a]1ad https://m.edsoo.ru/a16836a4
WneansHbiif TpanchopmaTop.
48 [IpownsBoacTBO, epenaya u bu6mmoreka [IOK
OTpeOJIEHNE AIIEKTPUIECKOH https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTUYECKHE PUCKHU TTPH
IIPOU3BOICTBE IEKTPOIHEPT U,
49 Kp JIBT l; I/ICHOJ‘IBSO]faHI/ISIp bubmmorexa LOK
YARTYP . https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B MMOBCEAHEBHON
KU3HU
bu6moreka [IOK
50 P
CHICHHE 3a]1ad https://m.edsoo.ru/ee6677ed
bu6moreka [IOK
51 P
CHICHHE 3a]1ad https://m.edsoo0.ru/7cab59f8
O06001IeHre U cucTeEMaTU3aLIHs
. bu6mmoreka [JOK
52 3HAHWH 10 TEME
" " https://m.edso0.ru/401024a9
DJIEKTPOMAarHUTHBIE KOJICOaHHSI
MexaHndecKre BOJIHBI.
bubmuoreka [JOK
53 XapaKTepUCTUKN MEXaHUIECKUX
https://m.edsoo0.ru/a58e109f
BOJH
54 CBoMCTBa MEXaHUYECKUX BOJIH bubmmorexa LOK
https://m.edso0.ru/d9ae1000
55 3ByK. XapaKTEpUCTUKH 3ByKa Bubmmorexa LIOK

https://m.edsoo.ru/138b6f09
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Wudpa3Byk u ynbTpa3ByK.

bu6mmoreka [{OK

11|
56 yMOBOe Safp ASHEHHE https://m.edso0.ru/7380038f
OKpYXarlollen cpebl
bu6mmoreka [{OK
57 P
cHietue sajat https://m.edsoo.ru/cfd918bf
DNeKTPOMarHUTHBIE BOJIHBI.
58 N3nydeHue 3JeKTpOMarHuTHBIX bubmorera [JOK
yi P https://m.edsoo.ru/714e5db1
BOJIH
DHeprus MEKTPOMATrHUTHBIX
59 BoJiH. CBOMiCTBa bubmorera [JOK
’ https://m.edso00.ru/d01b818c
ANIEKTPOMATrHUTHBIX BOJIH
[IkaJia 31eKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >IeKTPOMarHUTHBIX brbmorexa [TOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIUTIBI paTnOCBS3U U
61 TeneBuAcHUs. Paguonokamus. bubnuorexa [JOK
DJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY’Karolen cpeibl
62 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Konebanus u BoaHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSAMOJIMHENHOTO bubnuoreka [JOK
pacnpocTpaHeHus CBeTa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha mpuMeHeHHe
N bubmuoreka [JOK
64 3aKOHa MPSIMOJIMHEHHOTO

pacnpoCTpaHCHUA CBETA

https://m.edsoo.ru/ea32d455
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Ortpaxenue csera. [1nockoe

bubmuoreka [IOK

65
3epkaino. Chepuieckoe 3epkajio https://m.edso0.ru/a005d2bb
[Ipenomiienue cpera.
AOCONIOTHBIN U OTHOCUTEJILHBIN
66 MOKa3aTeNb MPEJTOMIICHUSL. bubnuorexa [JOK
[TonHOE BHYTpEHHEE OTpaKEHNUE. https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHUSI
Pemenue 3agau Ha npuMEeHEHUE
67 3aKOHOB OTPAKEHUS U bubmorexa LOK
p https://m.edsoo.ru/49d830a9
MPETOMIICHHUS CBETA
Xon myded B mpuzMe. {ucrepcus
7 pu A P bu6moreka [IOK
68 cBeta. CIHOKHBIA cocTaB 0e10ro
https://m.edsoo.ru/d8elc3be
cBeta. llBer
69 JIunzel. DoKycHOE paccTOsSIHUE U bubnuoreka [IOK
ONTHYECKAas CHJIa JIMH3EI https://m.edso0.ru/60441359
[TocTpoenne nu3obpaxeHui B
70 JIMH3aX U UX CUCTEMAaX bubmnorexa [JOK
' https://m.edsoo.ru/bb53b1d5
VBenu4yeHue JTNH3EI
Pemenne 3agau Ha mocTpoeHue
71 U300paKEeHUI, HOJIYYaEMBIX C Eubmorexa HOK
p ’ i https://m.edso0.ru/5a868f09
IIOMOILBIO JINH3
bubnuoreka [JOK
72 I';1a3 kak onTuyeckas cucremMa
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenens:
P N bubmuoreka [JOK
73 MIPUMEHUMOCTH T€OMETPUUYECKOMN

OIITUKHN

https://m.edsoo.ru/cd174al10
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74 CkopocThb CBETa U METO/bI €€ bubnuorexa [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [{OK
7
° Jlucniepens ceera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [{OK
76 Hurepdepennus caera https://m.edsoo.ru/5fc0c638
KOFepeHTHble NCTOYHUKU.
77 VcnoBus HaOIIOAEHNS bubnmorexa LHOK
a https://m.edso0.ru/c6416d48
MaKCI/IMYMOB nu MI/IHI/IMYMOB
bu6moreka [IOK
7 P
8 CHICHHE 3a]1ad https://m.edso0.ru/3061de2b
bu6moreka [IOK
& Tpmvererne marepdepentun https://m.edsoo.ru/668edbc8
bu6moreka [IOK
80 Jlupaicumst caeta https://m.edsoo.ru/12ed04b5
a OHHasl pelIeTKa.
81 il/I;IJ(Ib(fB:I(: Eag;lfoﬂ ZHEI;I T"iaBHBIX bubnmorexa [IOK
A https://m.edso0.ru/f998d964
MaKCUMYyMOB
bu6mmoreka [JOK
82 Pemenne sanaq https://m.edsoo.ru/d58c411a
83 [TonepedyHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonapuzanus cBera https://m.edso0.ru/e9890fe9
84 Pemenue 3amau bubmotera [JOK
https://m.edso0.ru/c56¢8158
85 CBeToBBI€ SIBIIEHUS B IPUPOJIE bubmiorexa LIOK

https://m.edsoo.ru/0b36363d
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O0001IeHUE U CUCTEMATU3ALIUS

bubmuoreka [IOK

86 3HaHu# no teme "OnTuka" https://m.edsoo.ru/8a14748b

87 KonTtponsHas pabota o Teme bubmmorexa [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['panu1ipl MpUMEHUMOCTH

88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubnuotexa [JOK
BIEKTPOJIMHAMUKHN Y TPUHLIAIT https://m.edsoo0.ru/c9bd77ch
OTHOCHUTEITLHOCTH

89 [TocTynaTel cieruanbHOM TEOPUU bubnuoreka [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeoOpazoBanus

90 Jlopenua. YcnoBue npUYUHHOCTH. bubnuoreka [IOK
OTHOCUTENBHOCTH https://m.edsoo0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3amMeIJIeHHe
BPEMEHH U COKpAIlleHUE ITTHHBI

01 DHEPrusi ¥ UMITYJIbC bubnuorexa [JOK
PENATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBsI3b Macchl € SHEPTUe U

92 HMITYJIbCOM PEISTUBUCTCKOM bubmorexa HOK

https://m.edsoo.ru/b6258ffa

YacTULIBI. DHEPTrUsl MOKOS

93 PaBHOBecHOE TEIIIOBOE bubmuoreka [JOK
U3IIy4eHHE https://m.edsoo.ru/f54035a5

94 3akoH cMmemenus Buna bubmorexa [IOK

https://m.edsoo.ru/1c5ff752
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95 I'unotesa M. Ilimanka o kBaHTax. bubmuoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [{OK
% DHCPIILA M HMIYILC pOTORa https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiTer A. T bubnuorexa [JOK
CroneroBa. 3akoHb! (oTOddDekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHA 1151
98 dotorddekra. "KpacHas bubmorexa HOK
0P https://m.edso00.ru/01ef4556
rpanuna” gorosddexra
99 Hasnenue ceera. Onbith [1. H. bubnuorexa [JOK
Jlebenena https://m.edso0.ru/64b4f966
bu6moreka [IOK
1 B i
00 OJIMOBBIC CBONCTBA HACTHI https://m.edsoo.ru/f59cfcec
Bounnsl e bpoitns. JInmuHa BOJTHBI
101 ne bpoiins u pazmepsl 001acTi bubnuoreka [IOK
JIOKQJIM3AIMK ABKYILECICS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckyinsipHo-BOJTHOBOM bubnuoreka [JOK
JTyaJIu3M https://m.edsoo.ru/8ccab62a
103 Judpakuus 37eKTPOHOB Ha bubnunoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
Cnenuduka nuamepeHuii B
i P bubmuoreka [JOK
104 Mukpomupe. COOTHOLIEHUS
. . https://m.edsoo.ru/65783dec
Heonpenenénnocrei ['elizenbepra
105 Pemenue rpaduyeckux 3anau bubmorexa LIOK

https://m.edsoo.ru/e70195bd
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bubmnoreka [IOK

106 Peutertie pacuCribix safa: https://m.edso0.ru/ee9b3182
KoHnTpomapHast paboTa 1o Temam:

107 "OcnoBsl CTO", bu6mmoreka [{OK
"KopnyckynsipHo-BOJIHOBOM https://m.edsoo.ru/c3de891a
nyanuzm"

OIBITHI TIO UCCICAOBAHHIO
108 cTpoeHus aroma. [lmanerapHas bubmrorexa LIOK
https://m.edso0.ru/312b750a
Moienb atoma Pesepdopaa
bu6moreka [IOK

109 Hoctynatet bopa https://m.edsoo.ru/404dfa%a

110 Bunpt ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPruU aToMa BOAO0poja https://m.edsoo.ru/cf74bll1a

111 CrnoHTaHHOE U BBIHYXICHHOE bubnuoreka [JOK
W3JIy4YEHHE CBETA https://m.edso0.ru/f945d85c

bu6moreka [IOK

112 Jlasep https://m.edso0.ru/2288a0c4
Hyxnonnas mozaens siipa

113 I'eitzenbepra-MBanenko. 3apsn u bubnuoreka [JOK
MAaccOBO€ YMCIIO sijipa. M30ToMmBI. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aK0OH paJIMOAKTHBHOTO pacmaja.

CBolicTBa HOHU3UPYIOIIETO
114 U3ITy4YeHUS. BJ‘II/I}IHI/}I,;O bubmorexa LLOK

PaaOaKTUBHOCTH HA JKHUBbBIC
OpraHHu3MBblI. Z[OSI/IMeTpI/IH

https://m.edsoo.ru/aab98bef
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115

OHeprus cBA3M HyKJIOHOB B Si7pe.
Snepusie cunbl. Jledekt macco
sanpa. SInepHsle peakuuu.
SAnepusie peaktopsl. [Ipobiemsl
YIPaBIIIEMOTO TEPMOSACPHOTIO
CHHTE3a. DKOJIOTUYECKHE aCTIEKThI
Pa3BUTHUS AIEPHON IHEPTETUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Meroas! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactul. DyHnameHTanbHbIe
B3aUMOJIeNCTBHS. bapnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenune o CtangapTHON
Mozenu. KBapk-TirooHHast MOJeIb
aZlpOHOB

bubmmoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®du3uKa 3a npeaeaaMu
CrangaptHoit Mmogenu. Témuas
MaTepus U TEMHAs SHEPTHSL.
EnuncTBO (hM3MvecKoil KapTHHBI
MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHA aCTPOHOMUMU.
3HaueHue ACTPOHOMUH

bubmuoreka [JOK
https://m.edsoo.ru/ad73e145

119

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
U1 0OBSACHEHUS IPUPO,IBI

KOCMUYECKUX 00BEKTOB. MeTo bl
ACTPOHOMHUYECKHUX UCCIIEI0BAHUI

bubmuoreka [JOK
https://m.edso0.ru/39c44028
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CoBpeMeHHbIE ONITHYECKUE

120 TEJIECKONBI, PAIUOTEIIECKOIIBI bubmmorexa [TOK
- pall ’ https://m.edsoo0.ru/4877aale
BHEaTMOC(EepHast aCTPOHOMHSI
Bup 3Bé3nnoro nebda. Co3se3nus,
121 SIpDKHE 3BE31b], INIAHETRI, UX bubnmorexa LOK
P i ’ https://m.edsoo.ru/aac588eb
BUIMMOE JIBIDKEHUE
Conneunas cucrema. ColHiie.

199 ConHeyHast akTUBHOCTb. bubnuoteka [JOK
Ncrounuk sHeprun CoJiHIa 1 https://m.edso0.ru/22748eb4
3BE3]]
3BE3/bI, UX OCHOBHBIE

123 XapakTepucTHKU. [lnarpaMma bubnuoreka [JOK
"CreKTpaIbHbIA KJIace — https://m.edso00.ru/42169944
CBETHUMOCTE"

124 3Be3/1bI TJIABHOU bubnuorexa [JOK
OCJIEIOBATEILHOCTHU https://m.edsoo.ru/b3cb766¢
BuyTtpennee ctpoeHue 3BE31.

CoBpeMeHHBIC TTPEICTABJICHHS O
125 MIPOUCXOKICHUH U DBOIIOLINHA bubmiorexa LHOK
P A . H https://m.edsoo.ru/d09da494
CouHIia 1 3BE€31. DTalkl )KU3HU
3BE3]
Mneunsiii [Iyre — Hama
126 lNamakrtuka. TUel ratakTuk bubmorexa LOK
B ' ’ https://m.edsoo.ru/7cd10a0a
UEpHbIe IbIpHI B AApPaX TaTAKTHK
127 Bcenennas. Paciumnpenue bubnunoreka [JOK

Bcenennoii. 3akon Xa00ua.

https://m.edsoo.ru/3dbdf0d2
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Teopus boibmoro B3peIBa.
PenukroBoe n3nydenue

128

MacuraGHast CTpyKTypa
Bcenennoii. MeraramakTuka

bu6mmoreka [{OK
https://m.edsoo.ru/ce234633

129

Hepewénnpie npoOnembl
aCTPOHOMUHU

bu6mmorexa [{OK
https://m.edsoo.ru/d37d9ffe

130

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue MarHUTHOTO TTOJIS
MOCTOSHHBIX MarHUTOB" HITH
"HUccnemoBaHue CBOMCTB
(dheppoMarHeTUKoB" WU
"UccneqoBanue IeHCTBUS
MOCTOSIHHOTO MAarHUTa Ha paMKy C
TOKOM"

bu6moreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue cuibl Amrepa’ uinum
"M3ydyeHue 3aBUCUMOCTH CHJIbI
AmMriepa OT CUJIbl TOKa" WK
"OnpenesieHue MarHUTHOM
MHIYKIIUA Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

Ou3nyecKuii MPakTUKyM 1O TEME
"UccneqoBanue SABJICHUSA
ANEKTPOMAarHUTHOM MHIYKIUHU"
iy "OnpeneneHne HHIYKINU
BUXPEBOTO MarHUTHOTO MoJs"

https://m.edsoo.ru/c36658da
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Pu3NYECKUH IPAKTUKYM 110 TEME
"HccnenoBaHue sIBICHUS

bu6mmoreka [{OK
133 CaMOWH un'" umu "Coopka
AV P https://m.edso0.ru/b8fh6391
MO/IEJIH JIEKTPOMArHUTHOTO
reHeparopa"
PuU3NYECKU IPAKTUKYM I10 TEME
134 "N3mepenue neproaa cBOOOIHBIX bubnuorexa [JOK
KoJIe0aHUN HUTSHOTO U https://m.edso0.ru/5d159d35
MPYXUHHOTO MasiTHUKOB"
@u3NYEeCKU NPAKTUKYM 10 TEME
135 "IIpeoOpazoBaHKe SHEPTUH B brbmorexa [TOK
beobp 1?' https://m.edsoo.ru/a28026hbd
MPYKUHHOM MasTHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4yepe3 Mocie0BaTeIbHO
COEMHEHHBIE KOHAEHCATOP, bubnuorexa [JOK
136 "
KaTyIIKy ¥ pe3ucTop’ win https://m.edso0.ru/89dc2d90
"UccnenoBanue pabOThI
MCTOYHUKOB CBETA B IIEMH
MepEeMEHHOT0 TOKa"
Ou3nyecKuii MPakTUKyM IO TEME
137 "N3yueHue nmapaMmeTpoB 3ByKOBOM bubmmorexa [JOK
i " P P e https://m.edso0.ru/b100661a
BOJIHBI
Ou3nyecKuii MPakTUKyM 1O TEME
138 "N3mepenune nokaszaTeis bubnuoreka [IOK

MPENIOMIICHHUS CTeKIa" UiIn
"TTonmyyenne n3o0paxxeHus B

https://m.edsoo.ru/42569eal
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CUCTEME U3 IUIOCKOTO 3epKajia u
JIAH3EL"

139

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSTHUS OT
BEIIECTBA (Ha IPUMEPE KUTKUX
muH3)" n "U3mepenue
(hOKYCHOTO PacCTOSIHUS
paccenBaroIMX JUH3"

bubmmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

@u3NYEeCKU NPAKTUKYM 10 TEME
"Habnronenne qudpakuum,
UHTEp(PEPEHIINH U MOJISIpU3aLnN
cBera"

bu6moreka [IOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMIysabca u
SHEPrUH PEIATUBUCTCKUX YaCTHULL
(o ¢ororpadusm TpekoB
3apsHKEHHBIX YACTHI] B MATHUTHOM
noje)"

bu6moreka [IOK
https://m.edsoo.ru/63756¢c47

142

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka
Ha OCHOBE MCCIIEIOBAHUS
dhoTodrddexra" wm
"UccneqoBaHue 3aBUCUMOCTU
CUJIBI TOKA YEPE3 CBETOAUO] OT
HanpspkeHus"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82
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143

Pu3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKeHHOTO aTOMapHOI0
BOJIOPO/JIa U U3MEPEHUE
nocrosinHoM Punbepra"

bu6mmoreka [{OK
https://m.edsoo.ru/ec651eb8

144

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue paanoakTUBHOTO
(hoHa ¢ UCTIOJIb30BAaHUEM
nosumertpa" unn "U3yuenue
MOTJIOIIEHUS OeTa-4aCTHII
amtoMuHueM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYEeCKU NIPAKTUKYM IO TEME
"HabOaromeuus 38€31H0T0 HeOa
HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN TSI OTIPEICITICHHIS
IMOJIO)KEHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOTO MOTyIIapust
U sIpKue 3BE3b1" UITH
"Hab6mroienus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHHUIH"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

146

O00011IeHNE U CUCTEMATH3ALIUSI
3HaHuil. Posie pusuku u
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTUUECKOM, COITUATBbHOM U

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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ITHYECKOH cdepax NesTeIIbHOCTH
4eJI0BeKa

O06o00mIeHne 1 cucTeMaTu3aIus
3Hanuil. Poss u MecTo ¢usuku u

bu6mmoreka [{OK

147 aCTPOHOMHUHU B COBPEMEHHOMU https://m.edso0.ru/18f19f7c
Hay4YHOU KapTHHE MHUpa
O06o001meHre 1 CHCTEMAaTH3aIIHs
3HaHui. Posb dusnueckoit
Teopuu B (HGOPMUPOBAHUU
MpesiCTaBIeHUH 0 PU3NYECKOM
148 KapTHHE MHpa, MECTO Bubamorexa [IOK
. https://m.edsoo.ru/e7d400f4
(bu3HYECKO KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPO/IE
149 O06o001meHNEe U CHCTEMAaTH3aIIHs bubnuorexa [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNE U CHCTEMAaTH3aLIH bubnuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edso0.ru/4e31b507
151 O06001IeHNE B CHCTEMATH3aLIHS bubnuoreka [JOK
3HaHui mo teme "IuHamuka" https://m.edsoo.ru/2dfbafc5
O000111eHIE U CUCTEMATHU3ALIUS
152 3HaHui no Teme "CraTuka bubmmorexa [JOK
" https://m.edsoo.ru/3cca482e
TBEPJIOTO Tea
O06o01IeHre U cCucTeMaTHU3aIus
N bubmuoreka [JOK
153 3HAHUM MO Teme "3aKOHbI

COXpaHEHUs B MeXaHUKe"

https://m.edsoo.ru/32a4d1a0
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O00011IeHNE ¥ CUCTEMATHA3ALMS
3HaHui 110 teMe "OCHOBEI

bu6mmoreka [{OK

154
MOJIEKYJIIPHO-KMHETUYECKOMN https://m.edsoo.ru/ed440ca8
teopun”
O000111eHNE ¥ CUCTEMATHA3AIMS
155 3HAHUM 110 TeMe bu6mmoreka [IOK
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/c63f7c10
MaIIuHe"
O0001IeHne U cUCTEMaTU3AIIH
156 3HaHUH Mo TeMe "ArperaTHbie bubnuorexa [JOK
cocTostHUS BemecTBa. Da3oBble https://m.edsoo.ru/1d36b5b1
nepexoasr"
O0001IeHne U cUCTEMaTU3AIIHS
157 3HAHWH 110 TeMe ""DIEKTPUUECKOE bubmmorexa TTOK
" P https://m.edsoo.ru/3bf0def9
oJie
O0001IeHre U cUCTEMaTU3AIIH
. " . bubnuoreka [JOK
158 sHanuii mo teMe "IloCcTOSHHBIN
. https://m.edso0.ru/71453ee6
IEKTPUICCKHI TOK
O06001IeHre U cucTeEMaTU3aLIHs
. " bubnuoreka [JOK
159 3Hauuii no teme "Toku B
" https://m.edsoo.ru/3d40077a
Pa3IUYHBIX Cpeliax
O00011IeHNE U CUCTEMATH3AIUSI
160 3HaHWi 110 TeMe "MarautHoe bubmorexa LOK
" https://m.edsoo.ru/3b4c06ae
oJie
PesepBHsblii ypok. O0001IEHIE 1
P P N bubmuoreka [JOK
161 CHUCTEMATHU3AINA 3HAHUH 10 TEME

"DJeKTpOMarHuTHas UHIyKIus"

https://m.edso0.ru/053e2248
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PesepBHeiit ypok. O600IICHNE 1

bu6mmoreka [{OK

162 CHCTEeMaTH3aIlys 3HAHUH 110 TeMe
; B . https://m. edsoo.ru/d6310bfd
MexaHndeckue KojaeOaHus
Pesepubrit ypok. O60011eHUE 1
P P . bubnuorexa [JOK
163 CUCTEMAaTH3aIUs 3HAHUH 110 TeMe
" " https://m.edsoo.ru/5e2bb83d
DNEeKTpOMAarHUTHBIE KOJICOAHHSI
PesepBubriit ypok. O60011eHNE 1
164 cHCTeMaTH3alMs 3HaHUH 10 TeMe bubmmoreka [{OK
"MexaHn4eckue u https://m.edsoo.ru/96a7a2dd
3JEKTPOMArHUTHBIE BOJTHBI"
PesepBurrii ypok. O00011I€HIE 1
165 CI/ICTEM&TI/ISZEI/ISI 3HAHHUH 110 TeMe bubmmorexa LOK
" " https://m.edsoo.ru/52ad1603
Onrtuka
Peseprubrit ypok. O6001eHNE 1
P P iH bu6moreka [IOK
166 CHUCTEMaTH3aIus 3HAHUH 110 TEME
" " https://m.edsoo.ru/5beclc65
OcnoBel CTO
PesepBubIit ypok. O600meHNE 1
167 cUCTEeMaTu3alus 3HAaHUM 110 TeMe bubnuoreka [IOK
"KopryckynsipHO-BOJIHOBO https://m.edsoo.ru/f7c59d38
Jyanu3m"
PesepBusblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
168 CUCTEMaTH3aIus 3HAHUH 110 TEME
" " https://m.edso0.ru/1f511654
®usznka atoma
PesepBHrlit ypok. O600IeHNE U
169 CHUCTEeMaTHU3allysl 3HaHUH 10 TeMe bubmuoreka [JOK

"®u3uKa aTOMHOTO Spa U
3JIeMEHTapHbIX YyacTul"

https://m.edsoo.ru/905c5ce0
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PesepBHeiit ypok. O600IICHNE 1

. bubnuorexa [JOK
170 CHUCTEMaTU3alus 3HAHUHN 110 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTH! acTpo(pU3UKH
OBIIEE KOJIMYECTBO YACOB IT
- © 170 16

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaT, Ha TpPUMEpPax PpoJib W MECTO (U3HKH B
(hopMUPOBaHUHU COBPEMEHHOM HAYYHOW KapTHUHBI MHpA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTHYECKOM JIEATEIIBHOCTH
JIFOJICH

10.2

Y4uThIBaTh IPAHULIBI TPUMEHEHUS NU3YUYEHHBIX (PU3UUECKUX MOJEINeH:
MarepuaigbHas TOYKAa, MHEPIMAbHAS CHCTeMa OTCU€Ta, aOCOJIFOTHO
TBEPAOE TEJO, UACATBHBIN Ta3; MOJEIN CTPOCHUS ra30B, KUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIM AIIEKTPUYECKUN 3apsii — MpPHU PELICHHUH
(buznueckux 3aaa4y

10.3

Pacnio3znaBath ¢usnueckue sBIEHUS (IIPOIECCh) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KHHETUIECKOH TEOPHH
CTpOEHHUS BEIIeCTBA U  DIIEKTPOJMHAMUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHEWHOE NBHXKEHHE, CBOOOTHOE MajeHue
TN, JABIKEHUE IO OKPYKHOCTH, HHEpIHs, B3aUMOJCHCTBHE Tell;
muddy3usi, OpOYHOBCKOE JBMKEHUE, CTPOCHHE KUIKOCTEH M TBEPIABIX
TeJ, U3MEHEHNE 00bEMa TeJl TPU HarpeBaHUH (OXJIAXKICHUH ), TEMIJIOBOE
paBHOBecCHE, UCMIApEeHHe, KOHAEHCAIus, IIaBJIeHHUe, KpUCTaJUIU3allus,
KUIEHUE, BIKHOCTh BO3/yXa, MOBBIIICHUE JABJICHHS Ta3a MpU €ro
HarpeBaHWU B 3aKpbITOM COCyZAE€, CBSA3b MEXIy [apameTpaMu
COCTOSIHUS Ta3a B U30IPOLIeccax; dJICKTpU3aIHs Tel, B3auMOIeHCTBUE
3apsIoB

10.4

OnuceiBaTh MEXAHWYECKOE JBMIKEHHME, HCIONb3ys (U3NYecKue
BEJIMYMHBI: KOOPJAUHATA, IIyTh, EPEMEIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, UMIYJIbC Tela, KUHETUYeCKas SHeprus,
NOTEHIMAJIbHAsL SHEpPrus, MexaHuuyeckas paboTa, MexaHHYecKas
MOIIHOCTb; ITPU OITUCAHUU NTPABUIILHO TPAKTOBATh (PU3MUYECKHUM CMBICI
UCIMOJb3YeMbIX BEJIMYUH, UX OOO3HAYEHHsS M EAMHUIBI, HAXOIUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUMHY C APYTHUMHU
BEIMYMHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€N U TEIJIOBBIS SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYWHBIL: JAaBJICHUC Ta3d, TEMIICpATypa,
CpCaHsAsA KHMHCTHUYCCKAd SHCPIrUsd XaOTHUYCCKOI'O ABUKCHHUSA MOJICKYII,
CpCAHCKBaApaTUIHass CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIUJIOTHI,
BHYTPCHHSAA SHCPIu4d, pa60Ta rasa, KOB(p(pI/ILII/ICHT IMOJIC3HOI'O ACHCTBUSA




TEIJIOBOTO  JABUIAaTENsl; IPU OIMCAHUM IIPABUIBHO TPAaKTOBATh
(U3NYEeCKUN CMBICT HCIOJB3yEeMBIX BEIUYMH, MX OOO3HAYCHHS W
€IMHUIIBI, HAXOIUTHh (POPMYJIIBI, CBSI3BIBAIOLINE JAHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMU BEJIMYUHAM

10.6

OnuceiBaTh HW3y4YEHHBIE DJJIEKTPUYECKHUE CBOMCTBa BeELIECTBA U
QIIEKTPUYECKHE  SIBJICHUS  (IPOIIECCHI), HCIONB3YS  (hU3HYEecKHe
BEJIMYUHBL:  DJEKTPUYECKUH  3apsj,  DJIEKTPUYECKOe  II0JIE,
HaIPSOKEHHOCTh IIOJIS, IOTEHIMAJ, Pa3HOCTh IOTCHLIHUAIOB; IIpU
ONMCAHUU MTPABUJIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIIOJIb3YEMBIX
BEJIMYMH, HMX OO0O3HauY€HUs M €AUHMLBI; YKa3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYrUMH
BEJINYNHAMH

10.7

aHAIM3UPOBATh (U3MUECKHE TMPOLECChl U SABJIEHUS, HCHOJB3Ys
(bu3nueckre 3aKOHbI M MPUHLUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, |1
u |1l 3akonsr HpioTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPIHH,
3aKOH COXpaHEHUS UMITYJIbCa, MPUHLHUIT CYNEPIO3UIINH CHJI, TPUHLIUIT
paBHOMpaBUsT HMHEPLUHUATbHBIX CHCTEM OTCUYE€TA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIlECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeIHEell KMHETMYEeCKOW HSHEpruu TEIJIOBOTO JIBUKEHHUS MOJIEKYN C
aOCOJIIOTHOW TeMIIepaTypoM, MEPBBI 3aKOH TEPMOJIMHAMHKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOTo 3apsja, 3akoH KynoHa; mpu sToM
pa3nuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIpaKEHUE U YCIOBUS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHLMUIIBI JEHCTBUS MAalIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazluyaTh YCJIOBHUS HX 0€30MacHOro
UCIOJIb30BaHUS B IOBCETHEBHOM KU3HU

10.9

BBINOIHATE 3KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3NYECKUX SBICHUN U
IPOIIECCOB C UCTIOJIB30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPH
aToM (GOpMyIHpOBaTh TpodieMy (3agady) M THIOTE3y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIIOKECHHOTO
000pyI0BaHUs, IPOBOIUTH OMBIT ¥ (POPMYITHPOBATH BHIBOIbI

10.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHBLIC HN3MCPCHUA (bHSPI‘-ICCKPIX
BCIIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHEINA CII0CO0 H3MCPCHUA U
HCIIOJIBb30BAaThb U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

10.11

HccnegoBaTh 3aBHCHMOCTH MCIKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMH C
HCIIOJIb30BAHUECM TIPSAMBIX I/I3MepeHI/II>'I; IIpu 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (bHKCHpOBaTB PE3YyJIIbTAThI HOJ'Iy‘IGHHOfI 3aBUCUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIIMYMH B BUAC Ta6J'II/II_I u Fpa(bI/IKOB, JA€JIaThb BbIBOABI 110
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmronate mpaBuia 0e€30MacHOro  TpyAa TMpH  MPOBEIECHHUH
UCCIIeIOBaHUII B paMKax y4yeOHOTro OSKCHEpUMEHTa, y4eOHO-




HCCIIEIOBATENBCKOM M MPOEKTHOM AEATEIBHOCTH C UCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PyIOBaHUS

10.13

Pemate pacu€rHble 3a1a4u ¢ SBHO 33aHHON (PU3MUECKON MOJEIbBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIUIBI; Ha OCHOBE aHAIIN3a
yCcIOBUSL  3ajaud  BbBIOMpATh  (U3NYECKYIO MOJENb, BBIIECISTH
¢u3nveckre BeMMYUHBI U (HOPMYIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOAMUTDH Pacu€Thl U OLIEHUBATh PEATbHOCTh NOJYYEHHOIO 3HAUCHUS
(bU3HUECKON BEIIMUUHBI

10.14

Pemrare  KauecTBeHHBIE ~ 3aJauu:  BBICTPaMBaTh  JIOTMYECKHU
HENPOTUBOPEUNBYIO LIETIOYKY PACCYXKACHUM C ONOPOM Ha U3Y4YECHHbIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

10.15

Wcnonb3oBarh mpu  pelieHHH Y4eOHBIX 3aJad  COBpPEMEHHBIE
MH(OPMAlIMOHHBIE TEXHOJOTMHM JUISl TOUCKA, CTPYKTYpHUPOBaHMS,
WHTEpIpEeTali U MpeAcTaBiIeHHs] y4eOHON M HaydyHO-TIOMYJSPHOU
nH(pOpMalKHY, MOITYYEHHON W3 Pa3INYHBIX HUCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJy4aeMYyI0 HH(YOPMAIUIO

10.16

[IpuBouTE mpuMeEpbl BKJIAaJa POCCUNUCKUX U 3apYyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYXKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonps3oBaTh TEOpETHUECKUE 3HAHUS 1O (U3UKE B TIOBCEAHEBHOM
YKU3HU U1 oOecrieueHust 0e30TacCHOCTH MPU OOpaIIeHUH ¢ MPUOopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHHUS 3II0POBbS H
COOITIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPY)KAIOIIEH cpefe

10.18

PaGotate B rpynmne c BBINOJIHEHUEM Pa3UYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TIPYHIbl, palUOHAIBHO  pacIpeneisaTh
00S3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTYyallusiX, aJIeKBaTHO OIEHUBATh BKJIAJ KaXIOr0 W3 YYaCTHHKOB
TPyl B pellieHne paccMaTpruBaeMoi MpooOIeMbl

11 KIIACC

Kox
NpoBEPsSIEMOro
pe3yabTaTa

111

IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrpaMMbl CpeHEro 001ero o0pa3oBanusi

JleMOHCTpHpOBaTh Ha TMpUMEpax pojidb M MecTo (U3UKU B
(opMUpPOBaHUM COBPEMEHHOW HAy4YHOH KapTHUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B IPAKTUUYECKON NEATEIbHOCTH
Jro/ieH, IeJ0CTHOCTh U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA




11.2

Y4uTHIBaTh IPaHULIBI IPUMEHEHUS N3YUYCHHBIX (PU3MUECKUX MOJAECTICH:
TOYEYHBIN JIEKTPUYECKUN 3apsfl, AlepHas MOJEIb aTOMa, HYKJIOHHAs
MO/IeJIb AaTOMHOTO sI7Jpa TP pelIeHNH (PU3NYECKHX 3a/1a4

11.3

Pacnio3naBate usnyeckue siBieHust (poueccsl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMHUKM W  KBAaHTOBOW  (hW3HKH:
JJIEKTpUYECKasl IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHMTHO€  JEWCTBHMSI  TOKA,  B3aUMOJIEHCTBHE  MArHUTOB,
JJIEKTPOMArHuTHasE MHAYKLHWSA, JI€HCTBME MArHUTHOIO II0JI1 Ha
MPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JEKTPOMAarHUTHbBIE
KojeOaHus U BOJHBI, MPSAMOJUHEIHOE pacnpoCTpaHEHHE CBETa,
OTpaX€HHe, IMpeJloMJIeHue, uHTepdepeHuus, audpakuus u
MOJISIpU3aliis CBETa, TUCHEPCHs CBETa, (POTOAEKTpHUUecKUi 3¢ ekt
(boToapdext), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEMYATOTO
CIEeKTpa aToMa BOJOpOJia, €CTECTBEHHas M  MCKYCCTBEHHas
Paavo0aKTUBHOCTh

114

OnuceiBaTh M3yYEHHBIE CBOWMCTBA BEIIECTBA  (DJICKTPUYECKUE,
MarHuTHBIE, ONTHYECKUE, JIEKTPHUECKYIO TPOBOIMMOCTD PA3TUMIHBIX
Cpel) M DIEKTPOMarHUTHbIE SIBJICHUS (TPOLIECCHI), HCHOJb3Ys
(bu3uYecKkne BETWYMHBI: DJICKTPUYECKUW  3apsij, CHiIa TOKa,
ANEKTPUYECKOE  HAINpSOKEHHE,  JJEKTPUUYECKOE  COIMPOTUBIICHHE,
pasHocTh moteHnuanoB, DJIC, pabora Toka, MHIYKIUS MArHUTHOTO
nosst, cuna Ammepa, cuia JlopeHla, HHIYKTUBHOCTb KaTyIIKH,
SHEpPrusi 3JEKTPUUYECKOTO U MArHUTHOTO TMOJIeH, MEepHoj W 4YacToTa
KoJieOaHuH B KoJIeOATEIFHOM KOHTYpE, 3aps/l U CHIa TOKa B Ipollecce
FapMOHUYECKHX  DJIGKTPOMArHUTHBIX  KoseOaHuil,  (okycHoe
paccTosiHMe W ONTUYecKas CWia JIMH3BI, MPU OMHCAHUM MPAaBUIBHO
TPakTOBaThb (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYMH, UX
0003HaYeHHs] M €IWHUIBL, YKa3biBaTh (OpPMYJbl, CBS3BIBAIOIINE
JaHHYIO (PU3UUYECKYIO BEIHUMHY C JPYTUMH BEIMYMHAMHU

115

OnuceiBaTh HU3YYCHHBIC KBAHTOBBLIC ABJICHUS U IIPOUECCCHI, NUCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IC BCIIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, IJIMHA
BOJIHBI MW YaCTOTa CBCTA, SJHCPruss MU UMIIYIIbC (I)OTOHa, nepuona
nojrypacmaja, OSHEprusa CBA3M ATOMHBIX AACP, IIPU OINMUCAHUU
IIPpaBUJIbHO TPAKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCIIOJIb3YEMbIX BCIIMYHH,
ux 0003HAUYCHUS H CAWHUIBI; YKa3bIBATb Q)OpMYJ'IBI, CBA3BIBAIOIIHC
JaHHYIO (pI/IBI/ILIeCKyIO BCIIMYNHY C APYTUMH BCIIMYUHAMU, BBIYUCIIATH
3HA4YCHUC (1)H3H‘-ICCKOI>1 BCJIIMYHUHBI

11.6

AHaHI/ISI/IpOBaTB (I)I/I3I/I‘-ICCKI/IC npouecCol MW ABJIICHUSA, HCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG 3aKOHbI u MMPUHIHUIIBIL: 3aKOH OMa, 3aKOHBbI
MOCICAOBATCIIBHOTO W MApPaJUICJIIBHOI'O COCAUHCHUA IIPOBOJHUKOB,
3aKOH I[)KOYJBI - HeHua, 3aKOH BHCKTpOMaFHHTHOﬁ HHAYKIUU, 3aKOH




MPSIMOJIMHENHOIO paCIPOCTPAaHEHUs CBETA, 3aKOHbI OTPAKEHUS CBETA,
3aKOHBl  IIPEJIOMJIEHMSI  CBETa, ypaBHEHME OWHINTEHHA A
doTosdderra, 3aKOH COXpaHEHUsS DHEPIHH, 3aKOH COXpPaHEHUs
UMITyJbCa, 3aKOH COXPAaHEHHUS DSJEKTPUYECKOro 3apsaa, 3aKOoH
COXpPAaHEHHS  MaccoBOrO  yucia, MocTynarsl  bopa,  3akoH
pPaAMOaKTUBHOIO pacmaja; Ipd d3TOM  pa3iuyaTh  CJIOBECHYIO
(OopMYITHPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKCHHUE U YCIOBUS
(rpaHHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Onpenenath HampaBiICHUE BEKTOpa HWHIYKIIMA MAarHUTHOTO TIOJIS
MMPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopeniia

11.8

CtpouTh ¥ OINHKCHIBATh H300paXeHHE, CO3/IaBaeMOE€ IUIOCKUM
3€pKajJoM, TOHKOM JINH301

11.9

Brimomaars OKCIICPUMCHTHBI 11O UCCIICAOBAHUTIO (1)I/ISI/III€CKI/IX SIBJICHUU U
MIPOLIECCOB C MCMOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUN; ITPU
aToM (GOpMyIHUpOBaTh TpoOieMy (3agady) U THIOTE3y y4eOHOTO
OKCMIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIIOKEHHOTO
000py10BaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcymiecTBIATh TpSMBIE M KOCBEHHBIC H3MEpPEHUs (PU3NUECKHUX
BEJIMYMH; MPU STOM BBIOMpPATh ONTHUMAJBHBIA CrIOCO0 M3MEpeHus U
WCIO0JIb30BaTh N3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEH N3MEPEHUIt

11.11

HccnenoBaTh 3aBUCHMOCTH (DU3MUECKUX BEIMYUH C UCIIOJIB30BAHUEM
NpSMBIX ~U3MEPEHMI; TMPHU 3TOM KOHCTPYHPOBaThb YCTaHOBKY,
(bukcupoBaTh pe3yibTaThl IMOJIYYEHHON 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJIE TAOIUI] ¥ TpauKOB, JeIaTh BHIBOABI MO pe3ylbTaTam
UCCIICJIOBAHUS

11.12

CobOmomaTh mpaBmiia  0e30MacHOro Tpyda TMpu  MPOBEACHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOro OJKCHEepHMEHTa, Y4eOHO-
UCCJIEJIOBATENILCKOM M MPOEKTHOW JESTeIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00OpATOPHOTO 000PYAOBAHUS

11.13

Pemats pacu€rHble 3a1a4ul ¢ SBHO 33aJaHHOM (PU3UYECKON MOJIEINbIO,
UCTIOJNIB3YSl (pU3WYECKHE 3aKOHBI M TMPHUHIIMIIBI; HA OCHOBE aHaIM3a
yCcIOBUSL  3aJaud  BBIOMpATh (U3MYECKYID MOJENb, BBIICIATH
(usnueckue BeTMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE A7l €€ pelIeHus,
IPOBOAUTDH PACUETHI U OIIEHUBATH PEATbHOCTH MOTYYEHHOTO 3HAUCHUS
(bu3MUecKo BEIUMYUHBI

11.14

Pemate Ka4CCTBCHHBIC 3agadyun: BBICTPAaNBATb JOTNYCCKHU
HCIIPOTHUBOPCUNUBYIO LCTIOYKY paCCY)K)IeHI/Iﬁ C Ol'[OpOfI Ha U3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I"IeCKI/IC SAIBJICHUSA

11.15

Hcnonp3oBaTh npu  pCHICHUHU y‘Ie6HHX 3a/la4dy COBPCMCHHLIC
I/IH(bOpMaI_II/IOHHLIC TCXHOJIOTUM JIsI TIOUCKA, CTPYKTYPHUPOBAHMHA,




UHTEPIpPETAllMM U IPEACTaBICHUs Y4eOHON M HaydyHO-IOMYJSPHOU
nH(pOpMAIINHY, TOTYYEHHOW U3 pa3IMYHBIX MCTOYHHKOB; KPUTHUYECKU
aHAJM3UPOBATH MOJyYaeMyI0 HH()OPMAITUIO

11.16

OOBSICHATH TIPUHIUIIBI JACUCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iMyaTh YCJIOBHUS UX 0€30MacHOr0 HCMOJb30BaHUS B
MOBCEIHEBHOU KU3HU

11.17

[IpuBoUTE mpuUMeEpbl BKJIAJa POCCUHCKUX U 3apYyOEKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHNE POIIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

11.18

Hcnonb3oBaTth TeOpeTHUECKHUE 3HAHUS MO (U3UKE B MOBCEAHEBHOMN
YKU3HU JU1s1 oOecrieueHust 6€30TacHOCTH MPH 0OpaIieHuu ¢ mpubopamu
U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPAHEHHUS 3JI0POBBS H
coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpY Karollel cpeze

11.19

PaGotatp B rpynme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TPYIIbI, PAalMOHAIBHO  paclpeaessiTh
00s3aHHOCTM U IUJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYyallusiX, a/leKBaTHO OLEHMBATh BKJIAJ KaXIOr0 W3 YYaCTHHKOB
IPYIIbI B pellieHne paccMaTprUBaeMoi pooOIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon Kox nposepsiemoro

pasaejia 3JJEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOBI HAYUHOI'O [IO3HAHUA

11

®usnka — Hayka o npupoje. Haydansle MeTopl
IIO3HAHMUSI  OKPYKAIOIIETO MHpa. Ponb
JKCIIEPUMEHTA U TEOPUU B IIPOLIECCE MO3HAHUS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopenupoBanue  (PU3NYECKUX  SBJICHHH U
npoueccoB. Hayunsie runoressl. dusnueckue
3aKOHBI M TEOpUHU. ['paHUIBl NTPUMEHUMOCTH
¢uznyeckux 3aKOHOB. [IpMHIMI COOTBETCTBUS.
Ponrs u wmecto ¢usuku B dopmupoBaHUH
COBPEMEHHOM HAay4YHOW KapTUHbI MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHHUKA

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe nBmkeHue. OTHOCUTEILHOCTE
MexaHndyeckoro nBrkeHusa. Cucrema orcuéra.
Tpaekropus

2.1.2

[lepemenienue, CKOpOCTh (CpedHsisi CKOPOCTb,
MT'HOBEHHas CKOPOCTb) u YCKOpEHHE
MaTepuaIbHOW TOYKH, HUX MPOEKIHUH Ha OCHU
cuctembl koopauHaT. CiloxkeHue nepeMenieHui
U CJIOKEHHE CKOPOCTEi

2.1

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
IpsIMOJIMHEITHOE JBUOKCHHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHSI,
NyTH U TepeMEelIeHUs] MaTepUaTbHONH TOYKH OT
BpEMEHU

214

CBoOoHOE majieHne. Y CKOpeHne cB0OOTHOTO
naJIcHus

2.15

KpuBonuneiiHoe  nBuxeHue.  PaBHOMepHOe
JBUKECHUE MaTepuanbHOU TOYKHU 1o
OKPY)KHOCTU. YTJIOBAasi CKOpPOCTb, JIMHEHHAs
CKOpOCTb. [lepuon u 4acToTa.
LleHTpOCTPEMUTENIBHOE YCKOPEHUE




2.1.6

Texauueckue yCTpOMCTBA: CIIUJIOMETD,
JBUKCHHE CHaApsAOB, LEIHBIE W PEMEHHBIC
nepenadu

2.1.7

[IpakTrueckue paboTHI. N3mepenue
MT'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOLICHUSI MEXAY IYTSAMH, INPONIACHHBIMU
TEJIOM  3a  IIOCIENOBAaTEIIbHBIE  PaBHbIE
IPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
JB)KEHUHM C HAYaJlbHOM CKOpPOCTBIO, PaBHOM
Hym0. M3ydeHue NBUKEHHS IIapuKa B BSI3KOM
KHUJIKOCTH. N3yuenne JBYKCHHUS Tena,
OpOIIEHHOTO TOPU30HTATBHO

2.2

H#HPar## JMHAMUKA

221

[Tpunnun otHocutensHOoCTH [Manmunes. Ilepserit
3akoH Hprorona. HHepuuanbHblE CHCTEMBI
oTcyéra

2.2.2

Macca rena. Cuna. [IpuHIHI Cyniepno3uiuy CUil

2.2.3

Bropoit 3akoH HproToHa ams MarepuaibHOU
TOYKHU B HHEpIHANbHOU cucteme oTcuéra (MCO).
Tperunii 3akoH HploTOHa mJIsI MaTepUaTbHBIX
TOYEK

2.2.4

3aKOH BCEMHUPHOTO TAroTeHus. Cuia TIKECTH.
ITepBast kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe tpenue. Cuiia TpeHHs
CKOJIbKEHHUST W CWJIa  TPEHUS  IOKOS.
Koaddunuent tpenus. Cuiia cOnpoTHUBICHUS
IPU IBIKEHUH TeJa B )KUIKOCTH WJIH rase

2.2.7

HOCTYHaTCJ'IBHOC Hn BpaliaTCJIbHOC AIBHXCHHC
a0COJIFOTHO TBépI[Ol"O TCI1a

2.2.8

MOMEHT cujibl OTHOCUTEIBHO OCH BpAIICHUS.
IIneyo cumbl. YciaoBusi paBHOBECUS TBEPAOTO
tenna B UCO

2.2.9

Texauueckue YCTpOﬁCTBaZ HNOAUIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuueckue paboThl. l3ydeHune ABMKEHUS
Opycka 1O HaKJIOHHOW TMJIOCKOCTH O]
JEUCTBUEM HECKOJbkuX cui. HccienoBanue
3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B
nepopMupyeMoil  MPYXHHE U PE3UHOBOM




oOpaszme, OT BeIWYMHBI UX zAedopmanuu.
HccnenoBanue ycnoBuil paBHOBECUs TBEPIOTO
TeJla, UIMEIOLIETO OCh BPAILLCHUs

#HPar#H#3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc  MarepuanbHOM  TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYeK. Mmmynsc cmiibl
W3MCHCHUE UMITYJIbCa Tea
3.9 3akoH coxpanenuss umnyiasca B HCO.
e PeakTHBHOE JBIKEHHUE
2.3.3 PaboTa cumbl
2.3.4 MOUTHOCTH CHUJITBI
535 Kunernueckas sHeprusi MarepualibHOW TOYKH.
o TeopemMao KMHETHUYECKOM SHEPTUH
[Torenumanbuas  sHeprus.  lloTeHumanbHas
SHEpPrus ynpyro Je)OpMHPOBAHHON TPYKUHBI.
2.3 236 IMoTeHiManbHass  SHEpPrus  Teja  BOMM3H
MMOBEPXHOCTH 3eMJIU
[ToTeHNMambHbIE W HEMOTSHIIMAIBHBIC CHIIHL.
937 Csi3b  pabOTHl HEMOTEHUMATBHBIX CHUJ C
o U3MEHEHUEM MEXaHMYECKOW DHEPIMU CHCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKON SHEPTUU
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue yCTpOMCTBA: IBH)KEHUE pPAaKeT,
o BOJOMET, KOIIED, IPYKMHHBIHA IHCTOJIET
[Ipaktnueckue paboTel. M3yuenue  cBs3u
2310 CKOpPOCTEl TeJl TMpu  HEYINpyroMm  yaape.
o HccnenoBanne  cBsi3u  pabOThl  CHJIBI  C
M3MEHEHHEM MEXaHWYeCKOUM SHEepruu Temna
3 MOJIEKVJISIPHASA ®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBbBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM
OcHoBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-
311 KUHETHYeCcKoi Teopun. bpoyHoBckoe IBUXKEHHE.
o Huddysus. Xapakrep JIBHYKEHHS u
31 B3aMMO/ICHCTBUS YACTHI] BEIIECTBA
. Mojenu cTpoeHus ra30oB, )KUIAKOCTEU U TBEPABIX
3.1.2 TeN U 0ObSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN
313 Macca ™onekyn. KonudectBo — BemiecTBa.

[Tocrosinnass ABoraapo




3.14

TemmoBoe paBHOBecue. Temmeparypa U €€
n3mepenue. [llkana remneparyp Llenbcus

3.15

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKO I TEeopun
UJICAIBHOTO Ta3a

3.1.6

AOcosroTHas TeMmreparypa Kak Mepa CpeaHeu
KUHETUYECKOW HSHEPruu TEIJIOBOTO JBMKEHUS
yactul rasza. [lIkana remneparyp KenbBuna

3.1.7

Vpasuenue Knaneiipona — MenzaeneeBa. 3akoH
HanbroHa

3.18

lazoBwie 3akoHBI. M30mporieccsl B UACATHLHOM
ra3e¢ ¢ IOCTOSHHBIM KOJUYECTBOM BEIISCTBA!
U30TepMa, U30X0pa, n300apa

3.1.9

Texnnueckue YCTpOWCTBA:! TEPMOMETD,
OGapomeTp

3.1.10

[IpakTnueckue pabotel. M3Mepenue Macchl
BO3/lyXa B KJIIACCHOW KoMHate. MccrienoBaHue
3aBUCHUMOCTU MCXKAY IMMapaMETpaMUu COCTOSAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJMHAMMKNU

3.2.1

TepMoauHamuyeckass cucrema. BHyTpeHHsS
SHEprusi TEPMOJUHAMMYECKONW CHCTEMbI U
CrocoO0bI €€ U3MEHEHHS

3.2.2

KonnuectBo TemnoTel U paborta. BuyrpeHHss
SHEPrusi 0JTHOATOMHOTO HUJICAILHOTO ra3a

3.2.3

Bunpl  Temmonepenauu:  TEIIONPOBOIHOCTD,
KOHBEKIIMS, H3Iy4eHHE. TermIoéMKOCTh Tea.
VoienpHas TemIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILIONepeIave

3.2.4

[lepBbIit 3aKOH TepMOaMHAMUKHU. [IpuMeHeHue
HIEPBOTO 3aKOHa TEPMOIMHAMHUKH K
usomnpoieccam. ['paduueckas HHTEpHIpPETAIHS
paboThI Ta3a

3.2.5

TeruoBsle  MammHbl. [IpuHOMIOBL  IEWCTBUS
TeIUIOBbIX MamuH. [IpeoOpazoBanus sHEpruu B
TeIUIoBbIX MamurHax. Koaddumuent monesHoro
nevictBust (namee — KIIJ[) TermoBoii MarlvHBEL
[ukn Kapno u ero KII1/|

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKHU.
HeobGpatumocts  mporieccoB B HpUPOJIE.




TenmoBeie JIBUTATENH. DKOJIOTUYECKHE
POOJIEMBI TEeTIOIHEPTeTUKH

Texauueckue YCTPOMCTBA: JBUIaTellb
3.2.7 BHYTPEHHETO CrOpaHuUs, OBITOBOW XOJIOMIIbHUK,
KOHIUIIOHED
398 [IpakTnueckue pabotel. M3Mepenue yaenbHOU

TEIUIOEMKOCTH

##Par#H# AT PEIATHBIE COCTOAHU A BEILIECBA. ®A30BbBIE

[EPEXO/bI

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u
KUIEHUE. Y IelibHas TeIIoTa napooOpa3oBaHMsL.

331 3aBHCHMOCTh  TEMIIEPATYPbl ~ KHIICHUS  OT
TTABJICHUS
3.3 AOcomroTHasT W OTHOCHTENbHAsl BIAXHOCTh
e BO31yxa. HachIeHHBIH map
TBépnoe teno. Kpucrannmmyeckue u amopgHsbie
3.3.3 Tena. AHU3OTPONHS CBOWCTB  KPUCTAJUIOB.
3.3 Kunkue kpucrtamisl. COBpeMEHHBIE MAaTEPUAIIBI
334 [InaBnenne W KpucTaIM3alusa. Y JeiabHas
e TemioTa miasiaenus. CyonuManys
3.3.5 YpaBHEeHHE TEIIOBOTO OaslaHca
TexHuueckue  yCTpOHCTBA:  TUTPOMETP H
336 MICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o MOJIyYEHUS! COBPEMEHHBIX MaTepHUajoB, B TOM
YHclie HAHOMaTepPHAaJIOB, 1 HAHOTEXHOJOTUU
337 [TpakTuueckue paboThl. 3Mepenue BIaKHOCTU
e BO31yXa
4 OJIEKTPOAMMHAMUKA
##HPar#H#IJIEKTPOCTATUKA
411 Onektpusanus Ten. DIeKTpuueckuil 3apsaa. [Isa
o BUJIA DIICKTPUYECKHX 3aPAI0B
4.1.2 [IpoBOIHUKH, AUAIEKTPUKH U TIOTYIIPOBOTHUKU
4.1.3 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
4.1 4.1.4 B3aumoneiictue 3apsiioB. 3akoH Kynona
DneKTpuIecKoe mnoJe. Hanpsx€nnocts
4.1.5 aneKTpudeckoro noJis. [IpuHuun cynepnosunuu.
JIuHNM HAMPSHKEHHOCTH DTEKTPUUECKOTO TOJIS
416 PaGora cunm  ANEKTPOCTATUYECKOTO  TOJIS.

ITorennuman. Pa3HOCTEL TOTEHIINAIOB




HpOBOI[HI/IKI/I n JUDJICKTPUKHM B IIOCTOSIHHOM

4.1.7 NIEKTPUYECKOM ToJIE. Juanexrpudeckas
IPOHUIIAEMOCTh
DNEeKTPOEMKOCTD. Kongencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOTO  KOHJIeHcaTopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
Texuuueckue yCTpoiicTBa: AJIEKTPOCKOIL,
419 AJIEKTPOMETP,  IEKTPOCTATUYECKasl  3alluTa,
o 3a3eMJIEHHE DIIEKTPOIIPUOOPOB, KOHIEHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HH#Par###TIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

42.1

VYcnosus CYIIECTBOBAHUS MTOCTOSTHHOTO
AIEKTpUIECKOTO ToKa. McTtounuku Toka. Cuma
Toka. [TocTosiHHBIN TOK

4.2.2

Hanpsxenne. 3akon OMa Juist ydacTka 1enu

4.2.3

DJIEKTPUYECKOE  CONMPOTHUBIICHUE. Y IEIbHOE
COTPOTHBIICHUE BEIIeCTBa

4.2.4

[TocnenoBarensHOE, MapauIeIbHOE, CMEIIAHHOE
COCTMHEHHUE MPOBOJHUKOB

4.2.5

PaGoTa snexkrpuueckoro toka. 3akoH J[xoyms —
Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBmwkymmas cuia (manee — DJC) m
BHYTPEHHEE COTPOTUBJIICHUE HMCTOYHHKA TOKA.
3akon Oma I MOJMHOW  (3aMKHYTOM)
anieKkTpuueckoii nenu. KopoTkoe 3ampikaHue

4.2.8

DneKTpoHHas IPOBOJAUMOCTh TBEPIBIX
METaJIJIOB. 3aBHCUMOCTh COTMPOTUBIICHUS
METaJIJIOB oT TEMIIEPATYpPHI.
CBepXnpoBOIUMOCTb

4.2.9

OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

HOJ'IYHPOBOZ[HI/IKI/I. CoOcTBeHHas H npuMecHast
MMPOBOAMMOCTD IOJYIIPOBOAHHUKOB. CBolicTBa p-
n rnepexoaa. HOHYHpOBOHHI/IKOBHe HpI/I60pBI

4.2.11

SHCKTpI/ILICCKI/II\/'I TOK B QJICKTPOJIATAX.
SHCKTpO.HI/ITI/I‘-IeCKaSI JUucconuanusi. 3JI€KTp0J'II/13




DneKTpuyeckuil Tok B razax. CaMoCTOsITebHBIN
4.2.12 Y HECaMOCTOSTENIbHBIN pa3psl. PasnnuHble TUIIBI
CaMOCTOSITENBHOTO pa3psiaa. Mosnus. [1nazma

Texanueckue yYCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  peocTaT, HUCTOYHHKU  TOKa,
3JIEKTPOHArpeBaTeIbHbIE puOOpHI,
4.2.13 AIIEKTPOOCBETUTENIBHBIE TIPUOOPBI, TEPMOMETP
COTIPOTHUBJICHUS, BAKYYMHBIH IUO0JI, TEPMHUCTOPHI
U (QOTOpPE3UCTOPHI, MOTYITPOBOIHUKOBBIM AUO,
rajbBaHUKa

[IpakTnueckue padotsl. M3yuenue cMmenaHHOro
COCIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC wucTtouHMka TOKa U €ro
BHYTpEHHero comnpoTusieHus. HaOmonenue

ANIEKTPOJIH3a

11 KJIACC

Kox
pasnena
4

Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTBI COIEPKAHUSA
3JIeMeHTa

OJIEKTPOJJMUHAMUKA

4.3

##HPar##H#MATHUTHOE I10OJIE. DJIEKTPOMATHUTHAS MHAYKIWA

431 IToctosaunple  Mar"Hutel. BsaumopgeiicTBue
e MOCTOSTHHBIX MAarHUTOB

MarnutHoe 1mone. Bekrtop — MarHuUTHOM
uHaykiuu. [IpuHnun cynepnosunuu. JIuHUM
4.3.2 MarHUTHOM uHAykuuu. KaptuHa nuHuil
MAarHUTHOM MHAYKIUU TIOJI MOCTOSHHBIX
MariuToB

MarHuTHoe 10Jie TPOBOJHUKA C TOKOM.
Kapruna nuHMi mnonss AAMHHOTO MPSMOTO
433 INPOBOJAHMKA W  3aMKHYTOTO  KOJIBLIEBOTO
A IIPOBOJHMKA, KAaTyIIKM C TOKOM. OmnbIT
Opcrena. B3aummoneicTBHME NPOBOJHUKOB C

TOKOM

43.4 Cuna Amnepa, €€ MOZylb U HallpaBJICHNE

435 Cuna JlopeHua, e€ MOIynb M HalpaBJICHHUE.

JIBMO>KEeHHUE 3apsKEHHOU YaCTUIIBI B




OJHOPOJHOM MarHuTHOM mnoje. Pabora cuibl

Jlopenua
4.3.6 SIBICHHE AIEKTPOMArHUTHOW WHIYKIIAN
437 IToTok BekTOpa MarHUTHOM MHAYKLIMU
438 OJC wunaykuuu. 3aKOH 3JIEKTPOMAarHUTHOM
e urykiun Oapajest
BuxpeBoe  anextpuueckoe mone. IJIC
43.9 UHAYKIIMA B TPOBOJHHUKE, JBUKYIICMCS
o MOCTYATeIbHO B OJHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBusio Jlenma
4311 NuayKTuBHOCTE. SIBIEHHME CaMOMHAYKIIUH.
e OJ1C camouHayKIIUM
4.3.12 DHeprusi MarHUTHOTO TOJIsl KaTYHIKU ¢ TOKOM
4.3.13 DIIeKTPOMAarHuTHOE T0JIe
TexHuueckue  yCTpPOWMCTBA:  IOCTOSIHHBIE
43.14 MarHHTHI, JJIEKTPOMArHUTBI,
o DIIEKTPOABUTATE]Ib, YCKOPHUTEIH
3JIEeMEHTapHBIX YaCTHII, UHIYKIIMOHHAS MeYb
[IpakTuueckue paboTHI. Nzydyenune
MarHUTHOTO TOJSl KaTyIIKd C  TOKOM.
4.3.15 Hccnenosanue TIEACTBUS IIOCTOSIHHOTO

MarHuTa Ha paMKy c TokoMm. MccrnenoBanue
SBJICHUS AJIEKTPOMArHUTHOU UHAYKIIUU

KOJIEBAHM A 1 BOJIHBI

5.1

#HHPar#H#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHN A

5.1.1

KoneobarensHas cucrema. CBoOo1HEIE
kojeOanusa.  ['apMoHHMYEcCKHE  KOJIcOaHHs.
[lepuon, wacrota, ammmtyma W dasa
KoJIeOaHnH

5.1.2

[IpyxuHHBIE ~ MasATHUK. MaremaTuyeckui
MasiTHUK

5.1.3

YPaBHeHI/Ie TapMOHHUYCCKUX KOJIeOaHUIA.
Kunemarnueckoen JAUHAMHUYCCKOC OIIMCAaHUC
K0JIe0aTeIIbHOTO JABHIKCHUA

5.1.4

IIpeBpamienue sHEpruu IMpU TAPMOHUYECKUX
kosebaHusAx. CBS3b aMIUIUTYZbl KoseOaHMi
UCXOJHOM  BEIMYMHBI C  aMIUIUTYJaMHU
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUs




9.1.5

KoneGarenbHbrit KOHTYP. CBoboHBIC
AIIEKTPOMArHUTHBIE KOJIEOAHUSI B HJCATbHOM
K0JICOATEIbHOM KOHTYpe. AHAJIOTHUS MEXIY
MEXaHHYECKUMH M DJIEKTPOMAarHUTHBIMU
konebanusimu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHHUA OHCPruv B HACAIIBHOM
K0J1€0aTeIbHOM KOHTYpE

°.1.7

BolHy)XIeHHBIE MEXaHMYECKUuEe KojeOaHusl.
Pe3onanc. PesonanchHas KpHBasl.
BI)IHY)K)IGHHI)IG OJICKTPOMArHuTHBIC
KoJ1e0aHusl.

5.1.8

[IepemenHbII TOK. CuHycouaanbHbIM
IIEPEMEHHBIHN TOK.

5.1.9

MOoOIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYAHOE
M JCUCTBYIOIIEE 3HAYEHHE CHJIBI TOKa |
HaInpsHKEHUS

5.1.10

Tpanchopmatop. IIpousBonacTBo, nepemnaya u
notpebieHue INEKTPUYECKON  DHEprum.
OKOJIOTUYECKHE PHUCKU TPU IPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
HCIIOJIb30BaHUS ANIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

TexHudeckue  yCTpoWcTBa:  ceiicMorpad,
ANEKTPUYECKUI 3BOHOK, JMHUH
aNeKTponepenay

5.1.12

[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHUMOCTH TIE€pHOJAa MallblX KojeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTU U MaccChl rpy3a.
HccnenoBanue nepeMeHHOro TOKa B IENH U3
MOCIIeZI0BATEIHHO COEIMHEHHBIX
KOHJICHCATOPa, KaTyIIKU U Pe3UCTOpa

5.2

#H#HPart##MEX AHWYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHn4eckue BOJIHBI, YCIIOBHS

591 pacrpoCcTpaHeHMs. [Tepuon. CkopocTtb
pacrpocTpaHeHuss M JJMHA  BOJIHBL
[Tonepeunsle 1 MPOAOIbHBIE BOJIHBI

599 #HH#HPar###  Uuatepdpepenuus u  audpaxuus
MEXaHUUYECKUX BOJIH

593 3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka




5.2.4

ONEeKTPOMarHUTHbIE BOJIHBI. YcnoBus
U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauusa BekropoB E, B u v B
3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.2.5

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaX€HHE, MpPEJIOMJICHHE,  IOJIAPU3AIIHS,
madpakmus,  uHTepdepernms.  CKopocTh
AIIEKTPOMATrHUTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHre DIIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

5.2.7

[IpuHUIUIBI  paTUOCBA3M U TEJICBUICHUS.
Pamnonokanus. DNIeKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEH CPeJIbl

5.2.8

TexHHu4ecKue  yCTpPOMCTBA:  MY3BIKaJIbHBIE
WHCTPYMEHTBHI, YJIbTPa3ByKOBasl JUATHOCTUKA B
TEXHUKE U MEJMIIMHE, paaap, paIuonpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

H#HPar#H#OITTUKA

5.3.1

[IpsamosHEiHOE pacnpoOCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUSI CBETA.
[TocTpoeHnne n300pakeHUI B TNIOCKOM 3€pKaje

5.3.3

[Ipenomiienne cBeTta. 3aKOHBI TPEIIOMIICHUS
CBETa. AOCOIIOTHBIA IOKa3aTeib
MIPEITOMIICHUS

5.3.4

[TonHoe BHyTpeHHEee oTpakeHue. [IpeaenbHbIi
YrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcust cBera. CloXHBIA COCTaB O€JIOTO
cBera. LIBer

5.3.6

CoOuparoliue M paccerBarollde  JIMH3BL
Tonkast nmH3a. DOKYCHOE pACCTOSHHE WU
OINTHYECKasl cuiia TOHKOW JuH3bL. [locTpoenue
n300pakeHui B coOMparomux "
pacceuBaromiux JuH3aX. Dopmyna TOHKOH
JMH3BL. YBEIHUEHHE, 1aBaeMoe JIMH30M

5.3.7

Hpez[em,l IMPUMECHUMOCTHU FeOMeTqueCKOﬁ
OIITUKHU

5.3.8

WnTepdepentus CBeETa. KorepenThsle
VCTOYHUKHU. VYcnosus HaOI01eHUS




MaKCUMYyMOB u MHUHHMYMOB B
UHTEpPEPEHIIMOHHONW  KapTUHE OT  JIBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus ceera. AudpaknunonHas pemeéTka.
YcnoBue HAOMIOACHUS TJIABHBIX MaKCUMYMOB

539 IPH TaJCHUH MOHOXPOMATHYECKOTO CBETa Ha
T(QPaKIIOHHYIO PEIIETKY
5.3.10 [Monsipuzanus ceeta
TexHudeckue  yCTpOWCTBA: OYKH, JIyHa,
5311 ¢doroanmapar,  NPOEKIMOHHBIA  ammapar,
e MHKPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKA,
TUpPaKIMOHHAs PEeIETKA, TOISIPOU
[IpakTnueckue paboTHI. N3mepenne
5312 nokazarens mnpenomieHus. MccnemoBanue

CBOMWCTB N300pakeHMit B TnH3aX. Habmronenne
JUCTIEPCUU CBETA

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl  NPUMEHMMOCTHM  KIIACCUYECKOM
MEXaHUKHU. [Toctynatet TEOPUH
OTHOCHUTEIILHOCTH: WHBAPWAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BakyyMmMe, MPHUHIUI
OTHOCHTEIBHOCTH DUHINTEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMEHHOCTH.
3aMC,Z[J'IeHI/Ie BPEMCHHU U COKpalllCHUC NJIWHBL

6.3

DHeprus U UMIYJIbC CBOOOHOM YaCTHIIbI

6.4

CBsI3b MacCchl C DJHEpPrued W HMITYJIbCOM
CBOOOIHON  4YaCTHUIBL OHeprusi  MOKOsA
CcBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna IlnaHka cBsA3U PHEPrUU
¢doToHA ¢ ero 4actoToil. DHEPrusi U UMITYIIbC
dboToHa

7.1.2

OTtkpeiTHE U uccienoBaHue (poTorddexra.
OneIThI AlT. CroueroBa. 3aKOHBI

dotorddekra

7.1.3

VYpaBHenue OiHmTeHHa I QoTOdPPeKTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa




7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

TexHuueckue  ycTpoicTBa:  (POTOIIEMEHT,
doTonaTuuk, CoTHEUHAs OaTapesi, CBETOIHO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb aroma Tomcona. Omnbitel Pezepdopna
10 UCCIICIOBAaHHUIO CTPOCHHS aTOMA.
ILnanerapnast MoJienp aroMa

7.2.2

[Tocrynatel bopa. M3mydeHnne u norsjomeHue
(OTOHOB IpH mepexoie aroMa € OIHOIO
YPOBHS DHEPIrUH Ha Apyrod. Bunabl criekTpos.
CrexTp ypoBHEH SHEpPruu aToMa BOJOPOJIa

7.2.3

BomnoBrle cBoiicTBa uyactun. BoiuHbBl Oe
bponna. KopnycKynsspHO-BOJIHOBOW JTyallu3M.
Judpakums 31eKTpOHOB Ha KpUCTaJIax

7.2.4

CnoHTanHoEe W BBIHY)XKICHHOC H3JTYUCHUC.
YCeTpoicTBO M MPUHIIUTI paOOTHI Jiazepa

7.2.5

TexHu4eckue yCTpOWCTBA:  CIIEKTPAJIBHBIN
aHau3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenune
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl  HaAOMIOEHWUS W PETUCTpAIUU
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkpbITHE palMOaKTUBHOCTH. OnbIThI
Pesepdopna 1o ompenmeneHuro  cocraBa
pamuoakTuBHOro  wW3nydeHus.  CBolicTBa
anbda-, Oera-, ramMma-usydyeHus. BrnusHue
PaIMOaKTUBHOCTHU Ha KHMBBIC OPraHU3MbI

7.3.3

OtkpbiTHE TIPOTOHA U HeWTpoHa. HykimonHas
mozens siapa ['eitsenOepra — iBanenko. 3apsin
aapa. MaccoBoe uncio siapa. M3oTorsl

7.3.4

Anbda-pacna. DIEeKTPOHHBII u
MTO3UTPOHHBIN Oera-pacma. I'amMma-
U3JIy4eHHe. 3aKOH PaJMOaKTUBHOTO pacnaaa

7.3.5

OHeprusi CBA3U HYKJIOHOB B sjpe. SnepHsle
cuibl. Jledekt macchl siipa

7.3.6

H,I[epHBIC pCaKknuu. Z[eJ'IGHI/Ie H CUHTC3 SAJACP




7.3.7

Snepubiii peaktop. TepMosaepHblii CHUHTE3.
[IpoGmemMbl ¥ TEpPCHEKTHBBI  SIJIEPHOM
SHEPrETHUKHU. DKOJIOru4ecKue aCIIeKThI
AIEPHOMN YHEPrEeTUKH

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpsiTHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE
B3aUMOJCUCTBUSA

7.3.9

TexHu4eckue ycTpoucTBa: TO3UMETp, Kamepa
Bunbcona, siepHsbIif peakTop, arToMmHas oomba

7.3.10

[IpakTuueckue paboTsl. MccnenoBanue TpekoB
yacTull (10 roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CosBesnmus, spkue
SBéSJII)I, IJIaHETHI, X BUANMOC ABUKCHUC

8.2

Comneynass cucreMa. IlmaHeTsl  3eMHOM
prHHI)I. HHaHeTBI-FHFaHTBI n HUXxX CHYTHI/IKI/I,
KapJ'II/IKOBI)Ie IIJIAHCTHI. Maﬂme TCJia
CotHeYHO# CUCTEMEI

8.3

Comnre, potocdepa u armocdepa. ComHeuHas
AKTUBHOCTh

8.4

Nctounnk sHeprun CoJiHIla U 3BE31T

8.5

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TemImeparypa, HX
B3aMMOCBsI3b. JluarpamMma «CHEKTpasIbHbBIN
KJIaCC — CBETUMOCTb». 3BE3Ibl TJIaBHOM
MOCIIEZIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUIS 3BE3] IJIaBHOM
MOCIIEZI0BATEILHOCTH

8.6

##HPar#H#BuyTpeHHee  cTpoeHHe  3BE3..
CoBpemMeHHbIE pEeCTaBICHUS 0
MIPOUCXO0KACHUH U 3BOJIIOLIMHU COJIHIA U 3BE3 L.
OTanbl KU3HU 3BE3]

8.7

Mneunsiii  Ilyre — Hama [amakTtuka.
CrnnpanbHas CTPYKTypa I'anakTuky,
pacupeneneHue  3BE34, Trasa W IBUIK.
[Tonoxenue u nprwxenne Connua B ['anakTuke.
[Inockas u  cdepuueckas  MOJICHCTEMBI
lNanakTuku

8.8

Tunel ranakTuk. PaguoramakTUKu U KBa3aphl.

UYépuble ObIPHI B sApax raJakTHK




Bcenennas. Pacmmpenne Bcenennoit. 3akon
Xab6ma. Paszberanue ramaktuk. Bospact u

8.9 pamuyc Bcenmenno#i, Teopus boubmioro
B3pbIBa. Mogenp «ropsuen BceneHHOMY.
PenukroBoe uznydenue
Macmtabnas CTPYKTYpa Bcenennoii.
8.10 Meraranaktiuka. Hepeménnbie mpoGiiemMsbl

aCTPOHOMUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

1

CpopMHpPOBaHHOCTH YMEHHI paclo3HaBaTh (U3HUUECKHUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenue ocHoBomosaralomuMu (GU3HIECKUMU TIOHITHSIMU U

BEJIMYMHAMH, XapaKTePU3yIOIUMHU (U3NYECKUE TPOIECCH

CdopMHUpPOBAaHHOCT YMEHUM MPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHHKH, MOJICKYJISPHOW  (U3UKH H  TEPMOJIUHAMHUKH,
JJIEKTPOJIMHAMUKH, KBAaHTOBOW (M3UKKA JUISI  aHAIW3a W
OOBSCHEHUS SBJICHUH MHKPOMHpPA, MaKpOMHpa M MeraMmupa,
pasnmuuath  ycloBUS (TpaHMIBI, O00JIACTH) TNPUMEHHUMOCTH
(U3UYECKUX ~ 3aKOHOB, TIOHMMAaTh  BCEOOIIMI  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHHUYEHHOCTHb HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (U3UYECKUE TPOIIECCHI,

HCIT0JIB3Ysd OCHOBHBIC ITIOJIOKCHMS, 3aKOHBI 1 3aKOHOMEPHOCTHU

ChopmupoBaHHOCTh YMEHHS pa3inyaTh YCIOBUS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUI )

CdopMHUpPOBAHHOCTh YMEHHUS pElIaTh PacUYETHHIC 3a7a4H C SIBHO
3aJIaHHOM M HESBHO 3a/JlaHHOM (DU3UYECKOM MOJIEIbI0: Ha
OCHOBAaHUM aHaIU3a YCJIOBHS BbIOMpaTh (PU3MUECKHE MOJENH,
OTBeyarolue TpeOOBaHUSIM 3a/ayd, MPUMEHSITH (OPMYIIbL,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl GU3NYECKUX TEOPHUIl MIPH
WCIIOJIb30BAHMHM MAaTEMAaTHYEeCKHMX METOJIOB peIIeHUs 3ajad,
MPOBOJIUTH PacuéThl HAa OCHOBAHWM HWMCIOIIMXCS JIaHHBIX,
aHAJIM3UPOBATH PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHHS

C Y4ETOM IOJIy4YEHHBIX PE3YyJIbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}ouuzle IMPUMCHCHUA 3HAHUM
M3 PAa3HbBIX Pas3fcjioB MIKOJBHOTO Kypca (I)I/IBI/IKI/I, a TaKXeE
HUHTCTpalun 3HAHUM U3 Apyrux npeaAMeToB CCTCCTBCHHOHAYYHOT' O

HUKJIA: BBICTPAUBATh JIOTHYCCKYIO MLCIIOYKY paCCY)KI[eHI/Iﬁ C




OHOpOfI Ha U3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IC

SABJICHHUA

BrnageHnue  OCHOBHBIMH  METOJJaMM  HAY4YHOI'O  I1O3HAHUS,
UCIOJIb3YEMbIMU B (PU3UKE: MPOBOJUTH IPSAMBIE U KOCBEHHBIE
U3MepeHus: (PU3MUECKUX BEIWYHMH, BBIOMpas ONTUMAJIbHBINA
cnoco0 W3MEpEeHHsI W HCIOJb3ys W3BECTHBIE METOJBI OLICHKU
MOIPEITHOCTEN W3MEPEHHUI, MPOBOJIUTH HCCIIENOBAHUE
3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpEHUH, OOBSCHATh MOJIYYEHHBIE pEe3YylbTaThl, HCIOIb3YS
(¢u3nueckue TEOpPUH, 3aKOHbI W TOHATUSA, W JENaTh BBIBOJBI;
coOnroAaTh IMpaBwiia O€30MAaCHOTO Tpyda MpU MPOBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTO H3KCIepuMeHTa U ydeOHO-
HCCIIEIOBATENIbCKON JAESITENFHOCTH C UCTOIb30BAHUEM IIU(PPOBBIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHUS

ChopMHpOBAaHHOCT, yMEHHI aHaJU3WpPOBATh H OIICHWBATh
MOCJIEACTBUSL OBITOBOM W TMPOHM3BOJACTBEHHOW JCSATEIHHOCTH
YeJIOBEKa, CBS3aHHOW C (PU3MYECKUMH TPOILIECCaMU, C TTO3UIUI
9KOJIOTUYECKOUW O€30TIaCHOCTH; TPEICTABIICHUH O PallMOHAIIBHOM
MPUPOJIOTIONIL30BAHUH, a TaKkkKe pPa3yMHOM MCIOJIb30BAaHUU
JOCTMKEHUN HAyKW W TEXHOJIOTUW IJIs AJbHEUIIEro pa3BUTHS

4eJI0BEYECKOr0 00IIecTsa

OBnaseHue pa3iauuHbIMH criocobamMu paboThl ¢ HHOpMalHeit
(bu3nUecKoro coAepkKaHus C HCIOJIb30BAHUEM COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUN KPUTHUYECKOTO

aHaJIM3a U OLICHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh YMEHHH NPUMEHATH OCHOBOIIOJIAraroIIe
ACTPOHOMMYECKUE TOHATUSA, TEOPHUH W 3aKOHBI Ui aHAIU3a U
00BsiICHEHUS (PU3NYECKUX MTPOILIECCOB, MPOUCXOIAIINX Ha 3BE3/1aX,
B 3BE3MIHBIX CHUCTEMaX, B MEXKTAJIAKTUYECKOW cpefie; ABHKEHUS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beennennom




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O PU3UKE

Kon
K
pasnena/ o IIpoBepsieMblii 3JIeMEHT COAePKAHUS
3JieMeHTa
TeMBbI
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanudeckoe JBIKECHUE. OTHOCHUTENBHOCTh
o MEXaHU4eCKOTO ABMKeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
¥ |
Eé pamiyc-sekTop:
F(r)=(xlr) Mz ) =(2)),
TpaeKToOpIid,
IepeMeEIeHIIS!
112 _p 3 3 L
Ar=r(t,)—r(t)=r, -1 =
= (Ax, Ay, Az),
IIYTh.
CroxeHIe HEpEMEII[E‘HIIfIZ
N, = %) +
CkopocTh MaTepuagbHON TOUKHU:
_ Ar -,
U=— =T Z[Ux.UT.U_].
Aty o -
1.13

Ax , )
v o=— =X,. @HATOTHIYMHO v, =Y,/ , U_=
t—=0

CroKeHHe CKOPOCTell: G, =0, + 0, -

=y -




Brrurciienue nepeMenieHus 1 IyTu MaTepuaibHOM
TOYKH MPU NPSIMOJTUHENHOM JIBUKEHUHU BJIOJb OCU X IO

rpaduky 3aBECUMOCTH Vx(t)

o __AD
YCKH[}EHIIE MAaTepHaIEHOI TOYKIL: a = —L =
r—0

At
114
Au o, )
a=—= =(v,),". aHamOrIIHO 4, = (v, ]r; a. =
ArsD
PaBHOMEpPHOE TPAMOIMHENHOE IBUKEHHUE:
x(t) = xp + Vot

X(t)

0
1.1.5

+

[0):¢

U (t) — vgx = const




(t)

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE:!

e

x(t)=x,+uU, r+ﬂr*'r
- - Ox Ta

e

vit)=uv, +at

116 a. = const
vy~ =2a,(x,—x,)
HPII OBILKEHINI B OTHOM HANPABIIEHIII IIVIE S =
CBoboznHOE najieHne. Y CKOpeHUe CBOOOTHOTO TaJICHHMS.
i l A
1.1.7 Yo o
o Xo x

I[BI/I)KCHI/IG TCI1a, 6pOI_HeHHOFO nmoxg yriom a K

TOPU3OHTY:




x(f) =x, + U f =2, +U,cosa-f

¥ =, +Unr+g1T—1 +U,sina- I—STT

v (f)=v,, +g1=y,sino— g

=0

o
oX
g, =—g =const

|
1
{u (t)=v, =uv,cosa
{

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MatepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R
[Ipu paBHOMEPHOM JBHIKEHUU TOYKHU 10 OKPY)KHOCTH

=—=2
w T v

2




2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

Ay :F: w?R

nc

R
. [lonHOE ycKOpEeHNE MaTepHAIbHONW TOUYKH

1.1.9

TBépnoe teno. [loctynarensHoe U BpamaTeibHOE

JABHKCHUC TBép,Z[OTO TCJ1a




1.2

JANHAMUKA
191 HNuepumaneubie cucteMbl otcu€ra. llepBeiil  3akoH
o Herorona. [Ipuanun otHocuTensHOCTH ["anmnes
Macca tena. IInoTHOCTE BemecTna:
_m
P=y
p
1.2.2
\Y
m
Cuna. [TpuHUMn cyneprno3uuyuu CUiI:
FpaBHerﬂCTB = Fl + FZ +...
F
1.2.3

paBHOIEHCTB




1.2.4

Bropoii 3akon HproTOHA: /y1s1 MaTepuanibHOM TOYKH B
HNcCo

-
-

Fl = ma,




At
npu

Ap = FAt

F = const




const

1.2.5

_—f{r{

‘Fl?_ F?_l

Tperuit 3akoH HproTOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

12

21

1.2.6

3aKOH BCEMHUPHOTO TATOTEHMS: CHUJIbl TPUTSHKEHUS
MEXY TOYECYHBIMHA MacCaMy paBHEBI
mim;
R2

F=G




Cuna tsxectu. LleHTp TsbkecTH Tenia. 3aBUCUMOCTD
CHIIBI TSDKECTH OT BBICOTBI N Hax MOBEPXHOCTHIO

rwianeTsl paguycom RO:

GMm

9= Ry + h)?

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:

1.2.7 X

—kx

Cuna tpenusi. Cyxoe TpeHHe.
Cuiia TpeHUsl CKOJIbKEHUS:

Fp = uN

1.2.8

P




UN

Cuiia TpeHus MOKOS:

E, < uN

Tp

AN

UN

Koaddumuent tpenus

JlaBnenwue:

1.2.9




1.3

CTATUKA

—

F
MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpalICHUA:

IM| = FI, roe | — rutedo cubr

>

F
1.3.1
F
OTHOCUTEJIBHO OCH, TIpoxojsimied uepe3 Touky O
MePIEHIUKYIISIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc cucteMbl MaTepUaAIbHBIX
TOYEK:
myr; + myry+...
r].l.M. =
my; +my+...
r
1.3.2







B oaHOpOIHOM TT0JI€ TSKECTH

(g = const)

const)
LOEHTP MacC T€jia COBIIAAACT C €ro HEHTPOM TAXKECTU

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M+M,+..=0

1.3.3 .
|F+Fy+...=0

HHPar##

3akoH [lackans
#1.3.4
JaBnenue B xxujakoctu, nokosmeiics B UCO:
=po + pgh
HHHPark P=PoPg

#1.3.5




pgh

H#HPar##
#1.3.6

3akoH Apxumena:

-

Apx

BBITCCH

FApx =

-

_PBBITeCH

€CJIN TCJIO U ) KUAKOCTD IMOKOATCA B I/ICO, TO

FApX = ngBbITeCH




Apx

pgVv

BBITCCH

VYcnoBue 1iaBaHus TEN

1.4

3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMnynsc MmaTepralbHON TOUKHU:

p=mv

p
#H#Parttt
#1.4.1
m
Vv
I/IMHyJ'ILC CHUCTCMBI TCII:
#HHPar##

#1.4.2

p=pt+p+..




3aKOH N3MCHCHUA U COXpaHeHI/I}I I/IMHyﬂbca:
#HHPar## B CO

#1.4.3 - - : .
Ap = A(pl + p2t.. ) = FlBHeLLIHAt + FZBHeLUHAt+' -







A(

1BHEITH

At

2BHEIIH

At

B UCO , ecnmu

Ap = A(p, + pa+...




, €CITH

1BHEIIH

-

FlBHeLLIH + FZBHeLLIH +...

-

0




2BHEIIH

PeakTnBHOE IBIDKEHIE

H#HPar##
#1.4.4

F
‘:\Z%C;

PaboTa cuiel Ha MaJloM MNEPEMEIICHUN

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax

1.4.5

e
=
Yy

MOoONTHOCTh CHIIBL:
€CJIK 3a BpEMsL

At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIMHOCTH CUJIBI




1.4.6

Kunerndeckast sHEprust MaTepUAIIBHON TOYKHU:

mv? p
En =

2 2m

2

KHH

mv

2m




3aKOH M3MECHCHUS KHUHETUYCCKOM SHEPTUU CUCTEMbI

MmatepuanbHbIx To4Yek: B MCO AExkun = Al + A2 + ...

1.4.7

[TorenumanpHas HEPTHS:
JUIA ITIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

12

InoreHIy

210TeHII

AE

MOTCHI]




[ToreHnnanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHI]
mgh
[TorenuuansHas sHEpTUs ynpyro neGopMupoBaHHOTO
Tena:
kx?
EHOTeHu = 2
E
IOTCHIL
2




3aKOH U3MEHEHHUSI U COXPAaHEHUS MEXaHUYECKOU

SHEpPruu:

Euex = By + Emm:—m-.

1.4.8
B IICO AE,ex = Ascex menoresm. cuns
B IICO AE,;x = 0, €CIH Agcex senorenn car = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
lNapMonmnueckue koneOaHUS MaTepUATbHOM TOYKH.
Ammmntyna u  ¢aza konebanuil. Kunemaruueckoe
OTIMCaHuE:
x(f) = Asin| ot +o0, ).
v.(f)=x,
a(n=(v,), =) =a +a'x=0,
IZI€ X - CMELICHUE U3 PAaBHOBECHS.
JmHaMuyeckoe OnucaHue:
ma, = —kx,
ma
1.5.1 "
—kx,
rae
k = mw?
k

ma




. OTO 3HAYHT, YTO

F
X
—kx.
DHepreTuyeckoe  oOmnucaHue (3aKOH  COXpaHEHUS
MEXaHUYECKON IHEPTUHN):
) 3 ol ol
mus kS omwT o kA4
- 4+ = M -
2 2 2 2
CBs3b aAMILUTATYAbI KoJIeOaHuit CMEIICHUSA

MaTepUaIbHON TOYKH C aMIUTUTyJaMU KoJieOaHui e&

CKOPOCTH M YCKOPEHUSI:

Upe =0, @ =04

1.5.2

[Tepnona u yacToTa KoJeOaHMIA:

2 1
-T[
T —_— —— e —
O RRY)
[Tepuon MaJbIX CBOOOIHBIX

MAaTEMATHYCCKOI'O MasiTHHKA.

T=21JI
g

Ileppon  cBoGOmHBIX  KojieOaHUI

MassTHHKA:

m
T =2m |—

k

KOJIeOaHU

HIPY>KUHHOTO




1.5.3

Breinyxnennsie konebanus. Peszonanc. Pe3zonancHas

KpHBast

154

[lonepeunsie u npoaosnbHbIE BOJIHBL.  CKOpPOCTH

pacIpOCTPaHEHMs U IJIMHA BOJIHBL:

v
A=vT =—
v

HNurtepdepenius u qudpakiusi BOJH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOJIMHAMUKA

2.1

MOJIEKYJISIPHAS OU3NKA

211

Mogenu cTpoeHUs Ta30B, KUJIKOCTEH W TBEPABIX TEIL
[Tycth TepmoanHaMuyeckas cucreMa (Teslo) COCTOUT U3

N onmHakoBBIX MOJIEKyd. Torna KOJIMYEeCTBO BELIeCTBa
N m
vV=—=—
Ny




rIe

— 4ucnIo ABOTaIpo, M — Macca CUCTEMEI (Tena),
U




u
— MOJISIpHAs Macca BellecTBa

21.2 TemnnoBoe NBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 B3aunmoieiicTBrue yacTuil BeecTra
214 Huddysus. BpoyHoBCcKOe ABIKEHHE
2.1.5 Mogens uneansnoro raza B MKT
CBsi3b MEXJy JaBIEHUEM M CpelHEH KUHETHYECKOMN
SHEpPruel TMOCTYNaTeIbHOTO TEIUIOBOTO  JIBIDKEHHSI
MOJIEKYJ UIeanbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):
p lm,nF En{rn"“u‘ zné‘
= — o = — - = — - o
3 3 00 2 3
rie MO — Macca 0JTHON MOJICKYJIBI,
N
n=-—
%4
n
2.1.6 -
\
N
- KOHIIEHTPALUsl MOJIEKYII
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3p TeMmepaTypbl ra3za co cpeiHell KMHETHYeCKOM
2.1.8 SHepruel MocCTyNaTeJbHOTO TEIUIOBOIO JBWXEHUS €ro

MOJIEKYJI:




g

Il
b | e
Hﬁ
~

n
o
A

[ ]

2.19

VYpaBuenue p = nkT

2.1.10

Mogenp naeaabHOIO Ta3a B TECPMOJUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEIpeUKeHHE U1 BHY TP HHEH SHEPTHH
VpaBueHne MeHueneeBa — KraneiipoHa (mpH
3AIIICI):

pRT

pV=%RT — vRT = NKT, p=Er-

BrlpakeHHe [ BHyTpeHHell 3HepIiIl OHOATO!

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 pv
2 2 2 2

2111

3aKoH HaIILTOHa A1 OaBJICHUSA CMECH Ppa3peKCHHBIX

Ta3oB:

p=p+pt..




2.1.12

N3omporieccl B pa3peXeHHOM Tra3e C IMOCTOSHHBIM
guciaoM Mosiekyl N (C TOCTOSHHBIM KOJIMYECTBOM
BEIIleCTBA V):

m3otepMma (T = const): pV = const ,

n3oxopa (V = const):

P
— = t
T cons

const

u3o0apa (p = const):

= const

N <




const

I'padmuaeckoe npencrapneHne n3onporeccoB Ha pV-, pT-
u VT- quarpammax.

OOBEeIMHEHHBII Ta30BbIi 3aK0H:

pV .
T = cons

pVv

const

JJI ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceimmensnple 1 HeHACHIIIICHHBIS Mapnl. KauecTtBennas

3aBUCHUMOCTDb IINIOTHOCTH MW JABJICHHA HACBIIICHHOIO




napa OT TeMIEpaTypbl, UX HE3aBUCHUMOCTh OT 00bEMa

HaCBILIEHHOI'O Mapa

2.1.14

BuiaxxHOCTB BO3 1Y XA.
OTHOCHUTENbHAS BIaXKHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

p
HachIIIapa
M
p
napa
M
p

HachlIIapa

(M




M

napa

HN3meHenne  arperaTtHbIX  COCTOSIHUWA  BENIECTBA:

2115 WCTIapEHHUE U KOHICHCAIUS, KATICHUE KUKOCTH
2116 HN3meHenne  arperaTtHbIX  COCTOSIHUM  BENIECTBA:
o IJIABJICHUE U KPUCTAJUTH3AIHS
2.1.17 [IpeobOpazoBanue sHEprUH B (ha30BBIX MEpexogax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 Bnayrpennss sueprus
Teronepenaua kak crnoco® H3MEHEHHUS BHYTpEHHEH
2.2.3 sHepruu 0Oe3 coBepuieHUs paboThl. KoHBekus,
TEIUIONPOBOJHOCTD, U3Ty4EeHHE
KonundecTBo TemaoThI.
VY aenpHas TEMIOEMKOCTH BEIIECTBA C:
Q = cmAT
224 0
CMAT
VY nenbHas Temnora napoodpasosanus L: Q = Lm.
2.25 VenpHas TemaoTa miaBieHus A Q = Am.

VY aenpHas TeminoTa CropaHus TOILIUBA (: Q =gm




OnemenTapHas paboTa B TEpMOIMHAMHUKE:
A =pAV
A
2.2.6 =
pAV
Borunicnenue pabotsl mo rpaduky mpouecca Ha pV-
auarpamme
[IepBblii 3aKOH TEPMOJUHAMUKH
Q12 = AUz + A1 = (U = Up) + Arp
Q
12
AU
12
2.2.7
+
A
12
(]
2




+
12
Anmna0ara:
Q12 =0= Ay, = (U, — Uz) =AUy,
12
0

12




(U

AU

12

Btopoit 3akon  TepmoamHamuku. HeoOpaTtumbie

2.2.8

MPOIIECCHI

[Tpunnumne! gerictBus TernoBbix mamuH. KIT:

n=dﬂm=“-m_|“-xu| |‘-—H.'ELT[|
MakcumansHoe 3Hauenue KI1/I. [ukn Kapho:
Tore —Tom T

2210 max 1 = My — =P W _|_ Zmam
2211 YpaBHeHHe TeIIoBoro HanaHca:




Q1+Q2+Q3+: 0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

DnekTpu3anus Teln U €€ NPOSBICHUS. DIIEKTPUUECKUM
3apsi. JIsa  Buma  3apsna. DJIeMEeHTapHBII
SIEKTPUUECKUI 3apsi. 3akoH COXpaHEHUSs

QJICKTPUYCCKOTO 3apsdaaa

3.1.2

BiaumonperictBue 3apsAa0B. Toueunsie 3apsabl. 3akoH

Kynona:




B OTHOPOAHOM BCHICCTBEC C I[HBJICKTpI/I‘{eCKOﬁ

IIPOHUL[AEMOCTBIO
€
|- 1 |49
poplaklel_ 1 lalle
&r” 4meg, 17
313 Onextpuueckoe mnoiie. Ero aelicTBrue Ha 3eKTpuyecKue
3apsbl
Hanpsok€HHOCTB 3II€KTPUUECKOro MOJIs:
) F
QHpofSHbIﬁ
E
3.14
q
MpOOHBII




ITosie Toueunoro 3apsaa:

q
E, = kr—2
E
.
k
r
2
q
OJTHOPOJHOE TIOJIE:
E = const.

const.




Kaprunsl nTuHUN HAIPSLKEHHOCTH 3TUX MTOJIER

3.1.5

IloTeHnmManIbHOCTH SJICKTPOCTATHUYCCKOI'O I10JIA.

PazHocTh MOTCHIUAJIOB U HAIIPSAKCHUC!

Az = q(P1 — ¢2) = —qAdp = qU.

12

q(¢

qu.

IloTenumnanbHas OHEPTHA 3apsaaa B 3JICKTPOCTATUICCKOM

I10JIC:
W =q¢




—-AW

[ToTeHnman 371eKTPOCTaTUYECKOTO MOJIA:
" w
q
q
w

—-AW

CBs13b HaprI)KéHHOCTI/I IIOJIA X1 pa3HOCTHU INOTCHUHAJIOB

JUTS1 OJTHOPOJTHOTO 3ieKTpoctaTudeckoro mosst: U = Ed

3.1.6

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

- - -

E =E1+E2+,¢ =¢1 +¢2+







[IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHUKA @ = CONSt
318 JudnexTpuku B ANIEKTPOCTATUYECKOM ToJie.
o JysnexTpuueckas MPOHUIIAEMOCTh BEILIECTBA €
Konpaencarop. DnekTpo€MKOCTh KOHIEHCATOpa:!
c=1
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£g0S

= d =gC0

&€

3.1.10

HapaHHeJ'IBHOG COCAUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---'Cnapann _Cl +C2+...




napaui




IlocneqoBaTenpHOE COSTMHEHNE KOHAOCHCATOPOB:

1 1 1
U=U1+Uz....q1 = q2 =---,C =C—+C—+...
nocJ 1 2




mocyx




3.1.11

DHeprus 3apsHKEHHOr0 KOHIEHCATOPa:
qu _CU?  q?

We=">==5"=3¢




qu

Cu

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




I:ﬂ
Aty

TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

YcnoBus CYIICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

3.2.2
Hanpsokenne U u 3JIC E
3akon Oma 11 yyacTKa Ienu:
U
I=—
R
I
3.2.3
R
U
DnekTpudeckoe COIIPOTHUBJICHHE. 3aBUCHMOCTb
COIIPOTHBIJICHUS] OJHOPOJHOTO MPOBOJHUKA OT €ro
JUTIHBI ¥ CEYEHUS. Y IeTbHOE COTPOTHBIICHNE BEIIIECTBA.
R— l
3.24
R
p




Ucrounuku Toka. 9JIC ucTouHnka TOKa:

ACTOpOHHI/IXCI/IJI

q

E =

q
3.2.5
A
CTOPOHHUXCHIT
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3akon Oma ajs MOJMHOM (3aMKHYTOM) 3IEKTPUYECKOM
nenu: E = IR + Ir, oTkyna
E
3.2.6 | =—




Rr

3.2.7

[TapamiensHOEe COSMHEHHUE TTPOBOHUKOB!
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+..
RnapaJm Rl RZ

napaui




HOCHeﬂOBaTeHLHOC COCOIUHCHUC HpOBOHHI/IKOB:
U=Ul+U2+..,I11=12=.,
RHOCJ'[ = Rl + R2+ -




mocia

R
1
+

R
2
+
Pabota anextpuueckoro Toka: A = [UL.
3akoH J[xoynsa — Jlenua:

Q = I?Rt
Q
3.2.8 |

2

Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t




3.2.9

MomiHocTh QJICKTPHUYCCKOI'0 TOKaA:

Ad
P=— =1
At |4, 0
TeHJ’IOBaSI MOIIDHOCTB, BBIACISICMAA Ha pe3I/ICTOpeZ
., UF
P="R=—=]U
R

MoOIIHOCTh HCTOYHHUKA TOKA:




MCTEEI’[
PEz—' =EI

At A0

3.2.10

CBOOOJIHBIE HOCHUTENIM JJIEKTPUYECKHX 3apsiioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOJUMOCTH TBEPABIX
METaJJIOB, PAacTBOPOB M PACIUIABOB AJIEKTPOJIUTOB,

ra3os. [ToxynpoBoaauku. I101ynpoBOTHUKOBBIN JUO/

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3auMOJIEUCTBUE MAarHUTOB. MarauTHoe
nosne. Bekrop MarHuTtHOM MHaykuuu. [IpuHnmn

CYTIEPITO3UIIMY MAarHUTHBIX MOJIEH:

- - -

B = Bl +Bz+




JIvHMM MHIOYKOMW MarHuTHOro mnoJist. KaptuHa nuHUA

HHAYKIINH MarimuTHOTI'O 10JIA I10JIOCOBOTO

HOI[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

n

3.3.2

OmneiT DpcTena. MarHuTHOE 10Jie MPOBOIHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKIIMU MAaroHuTHOT'O MOJIA JJIMHHOT'O

opsAMOro IMIpoBOJHHKA HW 3aMKHYTOI'O KOJBLEBOI'O

IIPOBOAHHKA, KATYIIIKHX C TOKOM

3.3.3

Cuita Amriepa, e€ HanpaBJIeHUE U BEJIMYNHA:

F, = IBlsina

IBlsinao
, TJIE 0 — YTOJI MEX /Iy HallpaBJICHUEM IPOBOTHUKA U
BEKTOPOM

3.3.4

Cuna HopeHua, eé HaITpaBJICHHUC U BCIIMYUNHA:

Fnop =1 q | vBsina




Jlop

| gl vBsina
I7I€ 0 — YTOJI MEXAY BEKTOpaMHU

>

v

+

HBI/I)KCHI/IC SapﬂX(CHHOﬁ JqacTtuobl B OJHOPOJHOM
MAarouTHOM IIOJIC

3.4

OJIEKTPOMAT'HUTHA S MHAY KLU A

34.1

[ToTok BEeKTOpa MarHUTHON MHAYKLIUHU:
® = B,S = BScosa




S
BScosa
7 B
4
G2
3.4.2 SBnenne  snexkTpoMarHUTHOM — mHAykuuu.  OJIC
o WHIYKIUH
3aKOH 3JeKTpOMarHuTHOM nHayKuun Papanes:
AD
At Ar—)
\{3 \(ﬂ'n‘
/ ; T /
DJIC MHAYKIKHU B IPSIMOM IIPOBOIHUKE UTHHOM |,
JBUXKYIIEMCS CO CKOPOCTBIO
v
3.4.4
v
(vl)
(




)

B OJJHOPO/THOM MarHUTHOM MoJjie B:
| E; 1= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeXx Ay BeKTopoM B u HOpmalibio

K IIJIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

>
>

lunv




; €CITH

TO

| E; |= Blv




Blv

3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
)
L=—
1
L
|
3.4.6
D
, uma @ = LI
Camounaykuus. 91C caMOMHYKIUU:
AT
E, =—L— L =—LI
Aty
DHeprusi MarHuTHOTO TOJIs KATYIIKU C TOKOM:
LI?
3.4.7 W, =—

2




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

351

KonebaTenpHbIii KOHTYP. CBobopaHbIC
JJIEKTPOMArHUTHbIE  KOJeOaHWsT B WACAIBHOM

KOHe6aTeHBHOM KOHType:
[ q(t)=q,..sin( et +,)

]fffﬁ] =, = 0 c08( @1 +@p | = I, cos( et +
®opmyna TomcoHa:

T =2nVLC




2

LC

, OTKyJa

2

LC




CBs13b aMIUIUTY/ 1] 3apsiJia KOH/IEHCATOpa C aMILIUTY 101
CHJIBI TOKa TPH CBOOOTHBIX AJIEKTPOMArHUTHBIX

KOJICOAHHSIX B nacaJIbHOM KoJIe0aTeIIbHOM KOHTYpPC:

Qe = —

C}

3aKkoH COXpaHCHUA OHCPruun B nacajbHOM

KoJIeOaTeIhbHOM KOHTYpE:

3.5.2
BrinyxaeHHbIe ANIEKTPOMArHUTHBIE KoJIeOaHus.
3.5.3
Pe3onanc
[lepemennbiii  Tok. IlpomsBoacTBO, mepegadya u
noTpebIeHNe AIEKTPUIECKOM SHEPTUA
o4 cut LI* cut_ LI’
+ = mx = T2 — const.
2 2 2 2
CBolicTBa  AJIEKTPOMAarHUTHBIX  BOJH.  B3aumuas
OpHCHTAIMSI BEKTOPOB B 3JECKTPOMArHUTHOW BOJHE B
BaKyyMe:
E1lBlc
355 E
1




[lIkaya  3JIEKTPOMArHUTHBIX  BOJH. lIpumeneHue

3.5.6
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpssmonuHeiHOE pacrpocTpaHeHue cBeTa B
oJHOpOIHOM cpenie. Todeunslil ucTouHuk. JIyd cBeta
3aKOHBI OTPaKEHUS CBETA.
a=pf
a
3.6.2
olp
T7777 777777
3.6.3 [TocTpoenue n3o00pakeHUH B IIIOCKOM 3€pKajie

3.6.4

3aK0OHBI IIpCIIOMIICHUS CBCTA.

HpeJ'IOMJ'ICHI/IC CBCTa.

n.sina = n,sinf.




sino.

sinp.

AOGCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:

abc

c

Nage = ;

OTHOCHTENBHBIN OKA3aTENhb MMpECIOMIICHUA:

nOTH

np

1

%1

%)




OTH




XoJ mydel B Ipu3Me.
\"1 = \'2 . I?]}.l = I?}}.l
CoOTHOIIIEHNE YacTOT MU COOTHOIIICHHE JJIMH BOJIH ITIpH

nepexoae MOHOXPOMATUYCCKOr0 CBETA 4YCPE3 I'paHULy

pazzesna AByX ONTUYECKUX CPel:

3.6.5

nH,<mn )

ny

unp

[TonHOE BHYTpEHHEE OTPAKEHUE.

[IpenenbHbI yroi MoJTHOrO BHYTPEHHETO OTPaKEHUSL:

. 1 np
Sinay, = =—
Noru ny

Sino.

p

OTH




CO6I/IpaIOIJ_[I/Ie " pacCCUBArOIIMC JIMH3BI. Tounkas nuH3a.
CDOKYCHOG pacCTosAHrUC M OITUYCCKass CHUJia TOHKOH

JIMH3bI:

3.6.6 1
b=%




3.6.7

®opmysia TOHKOH JIMH3BI:

Ly
d

|~
| -




VBenuuenue, JaBacMoe JIMH30M:

h |fl
'=u="a




| fl

d T

A

F\ h
f

3

B ciyuae paccenBaroniei JuH3bI:

3.6.8

1
D0 = F =—0,
D




| fl




Xoxa mdyda, IPOLIEAINErO JIMH3Y I0J IMPOU3BOJBHBIM
YyIIOM K €€ IiIaBHOM ontudyeckod ocu. Iloctpoenue
M300paKeHUI TOUKU U OTpe3Ka NPsIMOK B COOMpPArOIINX

" paCCCUBAIOIIMX JIMH3aX U UX CUCTEMAX

dotoanmapar kKak ontudeckuit mnpubop. [ma3z kak

3.6.9
ONTHUYECKasl CUCTEMA
Wutepdepennus  cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBusi HaOMrOIEHUST MAaKCUMYMOB M MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HbIX
KOTE€PEHTHBIX HCTOYHHKOB:

3.6.
.
MAKCIIMYMEI — A=2m—, m=0,+1,£2,+3
v
MITHIIMYMEI — .-1*-.={2m+1_];, m=0,+1.+2 +
Hudpakums ceera. JudpakimonHas pemeérka. Y cIoBue
HAOJIOJICHNS] TJIaBHBIX MAaKCUMYMOB MHpPU HOPMAJIbHOM
NaJIeHHd MOHOXPOMATHYECKOTO CBETA C JUTMHON BOJIHBI
A\ Ha peméTky ¢ nepuoaom d:
dsing,, =mAm=0,+/-1,+/-2,+/-3,..
dsing

3.6.11 m
m,
m
0,




3.6.12 Hucnepcus cBera

KBAHTOBAS ®U3MKA

KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M

I'unoreza M. I1nanka o kBantax. @opmyna [lnanka: E =

41.1
hv
®doToHbI. DHEprHs GOTOHA:
E=hv= he _
= hv = 7= pc
E
hv
4.1.2
A

hc




pc

Nmnynbce dpotona:

hv




413 ®otorpdexr. Ombitei  A.I'.  CroneroBa. 3aKOHBI
o dboTorddexra
VYpaBHenue DitHiTeitHa 115 porodddexra:
Eporona = ABbixona + Euumax,
¢dorona
ABBIXO1a
+
4.1.4
KHHMax
rae,
£ b hc
v=—,
doToHa 2

¢doTona




hv

A
hc
hc
ABbIXOAa = thp = A
Kp
BbIXOJa
Kp




kp

hc

KuHMax

myv

max

Exwumax =

=e U3an




eu

3an

4.15

[laBiienue cpera.
JlaBneHne cBeTa Ha MOJHOCTBIO  OTPAKAKOLIYIO
IIOBEPXHOCTh M HAa TMOJHOCTBIO  MOTJIOIIAMOIIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[LnanerapHas MoJieb aToMa

4.2.2

[Tocrynater bopa. M3nydenue u mornomenne GOTOHOB
opu TepexoJe aToMa C OJHOIO YPOBHS JHEPruu Ha

JPYrom:

hv, = he =|E,—E

[ -

m
Ymm

4.2.3

JIuHeityaThbie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMma BoJA0poJa:

E

"

_ -1363B

e

, n=1,23 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas mozens sanpa [eiizenOepra — lBaneHko.

3apsan saapa. MaccoBoe uucio sapa. M3zoronst

4.3.2

PannoakTuBHOCTS.

Anbda-pacnan:
A<, A4 4
ZX—>>5Y +;He

bera-pacnap.




DNEKTPOHHBIN B-pacma;

A A 0~
s X—= Y+ je+v,

[To3urponnsIii B-pacnan:
A A [
sX—=2 Y + e TV,

l'amMmma-uznydyenue

4.3.3

3aKOH paJiMOaKTUBHOIO pacnaja:

-t

N()

HYCTL M — Macca paguOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy* 2T




m(t)

43.4

Snepubie peakuuu. Jlenenue u CUHTES sA€p




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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