MHWHHNCTEPCTBO ITPOCBEIEHUSI POCCHICKOMN ®EJTEPAIINIA
MHHHCTepPCTBO 00pa3oBaHus CamMapckoii 00.1acTi
CeBepHoe ynpaBjieHHe
T'ocynapcTBeHHOe 010/1:KeTHOe 00 e00pa30oBaTe/IbHOE YUpeKIeHHe
Camapckoii 006/1acTH cpeHssi 00meo0pa3oBaTeIbHasI MKoJ1a Ne 1
I.r.1.CyXxo10/1 My HHIlHIIa/IbHOTO paiiona CeprueBckuii Camapckoii o61acTi

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
PykoBonurens MO 3amecTuTenb AUPEKTOPa JIMpEeKTOp IIKOIBI
I'ypxuna C.1O. no YBP Mansesa U.T'. Conomonosa T.B.
«24 » aBrycra 2026T. «26 » aBrycra 2026T. Ne 163/5-om1 ot 28.08.2026 T
PABOYASA ITPOT'PAMMA
(ID 7230237)

yueOHoro npeamera «®@u3uka. Yriay0JaéHHbIH YPOBEHb)»

s ooygaromuxes 10 — 11 xkmaccoB

CYX0a0J1, 2026



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe HAa YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJOKEHUW M TPEOOBAHWI K pe3ysibTaTaM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsel, mpenacraBieHHbix B ®I'OC COO, a
TaKkxke ¢ yuéroMm ¢enepanbHoi paboueil mporpammbl Bocniutanus U KoHuenuuu
npenojaBanus yueOHoro npeamMera «dus3nka» B 00pa30BaTENIbHBIX OpraHu3alusaX
Poccuiickoit ~ denmeparuu,  peaqu3yIONMX  OCHOBHbIE  00pa3oBaTelIbHbBIE
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpezaenser o0sa3aTeIbHOE MPEIMETHOE COJIEpKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEioB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXNPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0yYaromuXxcsl.
[Iporpamma mno ¢usuke na€r NpeacTaBICHUE O UEISAX, COAEPKaHMM, OO0IIeH
CTpaTeTuu OOy4YeHHWs, BOCTIHTAHHWS W Pa3BUTHSA OOYYAIOMIMXCS CPEICTBAMHU
yueOHoro npeamera « Pu3nKay Ha yriiyOJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3NKu YriayOJaEHHOrO ypOBHSI IO3BOJSIET peaju30BaTh
3a/la4yd MPO(PEeCCUOHATILHON OpHUEHTAIMM, HAMPABICEHO HA CO3/IaHUE YCJIOBHUM IS
MPOSIBJICHHUSI CBOWX HHTEJUICKTYyAJIBHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4Jarommmcsi, KOTOpbIE HEOOXOIWMBI IS TMPOJODKEHHsS 00pa3oBaHUS B
opraHu3anusax mnpodeccCHOHAIBLHOrO O00pa3oBaHUsl MO Pa3IUYHbIM  (UBHKO-
TEXHUYECKUM U UHXKCHEPHBIM CTICIIUATBLHOCTSIM.

B mporpamme mno (¢u3MKe ONpeAensioTcs IJIAaHHUpPyEeMble pPe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEJIHET0 00IIero 00pa3oBaHus: TUIHOCTHBIC,
METanpelIMeTHbIe, TpeaMeTHbie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METO/I0JIOTUYECKONM OCHOBOWM JJisi pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pE3yJIbTaTaM OOYYaroIINXCS, OCBOMBIIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpemHero o0mero oOpa3oBaHUs Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEbHOCTHBIN MOAXO0/,.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJIbTaThl OCBOECHHUS Kypca (QU3MKM Ha YriiyOn€HHOM
YPOBHE, B TOM YHCJIC TTPEJAMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiepkanue yuyeoHoro npeameta « Pusuka» no rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3uKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
UCII0JIb30BaHA YUUTENSIMU (PU3UKHU JUIsI COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[Iporpamma mo ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISET BO3MOXXHOCTUA JUIS  peaIM3alldyd  PA3JIUYHBIX METOAMYECKUX
MOJXO/0B K MpernojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YPOBHE MpPU YCIOBHUH
COXpaHEeHUs 00s3aTeTbHON YacTH COJIEPKaHus Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbBI, BBICTyHas B
KauecTBe y4eOHOTO MpelIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbINA Kype PU3MKN — CHCTEMOOOPa3yIOIHiA
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4YaeMbIX XUMHEH, OHOJIOTHEM,
dbusmdeckoir reorpadueld W acTpoHoMueu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B C(epe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS
KOCMOCA, TOJIy4EHUs HOBBIX MaTEpUalIOB C 3aJaHHBIMHU CBOMCTBamu. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywarolierocsi, B pOpMUpPOBAHUE YMEHUN NPUMEHSITh HAy4YHbIN
METO/1 MIO3HAHMSI IPY BBIIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKHN Ha ypOBHE CpeHEro 001Iero 00pa3oBaHus MOJI0KEH
pA uAeH, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK IPUHIUIIBI €r0 IIOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B coOTBEeTCTBUMM C HEW maTepuan Kypca (GU3HKH
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Beaymum B Kypce sBIseTcS
(dbopMHpOBaHKE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzainus NpeANoyiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIHANa (HU3MYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku Cc pa3BuTMEM OOILIECTBA, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMHU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yroyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs MNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHUH, a TaKXkKe OOCYKICHHUS
po0JIeM palMoOHATBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHUYECKOM 0€30MMacHOCTH.

OcBoeHue coJiepkaHusl TPOrpaMMbl TI0 (PU3HUKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CHCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
NPUHLIKIIOB 0a3upyeTcsl Ha UCIOJIb30BAHUU CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBH — O3TO CHCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOIO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJbHBIE YUYEHMUYECKHUE OMNBITHI MPU H3YYEHWU HOBOTO
MaTtepuaia, JabopatopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anuu (PU3MYECKOro TNpakTuKymMa. B mepBoM ciydae
NpakTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1ubo mociie mepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpakTUKyMa B CHCTEMY JIabOpaTOpHBIX paldOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stom mojn paboramu
MPaKTUKyMa MIOHUMAETCSI CAMOCTOSITENIbHOE HCCIEOBAHUE, KOTOPOE MPOBOJAUTCS
0 PYKOBOJCTBY CBEPHYTOTO0, 0000MIEHHOTO BUa O6€3 MOMIAroBOi HHCTPYKITUH.

B nporpamme mo Qu3uMke cucTeMa YUYEHHYECKOTO HSKCIEPUMEHTA,
7a00paTOpHBIX pabOT W MpakTUKyMa TNpPECTaBICHa €IWHBIM MepedHeM. Bwioop
TEMATUKU U1 3TUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kaOuHeta ¢(usuku. Ilpu sTomM obOecmneunBaercs
OBIAJICHHE OOYYalOMIMMHCS YMEHUSMH TPOBOAWTH TMPSMbIE M KOCBEHHBIC
U3MEPEHHsI, WCCIIEIOBAaHUS 3aBUCUMOCTEH (M3MYECKUX BEIWYHMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YHIENSETCSs PEHICHUIO PAcUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 111 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/addl C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKOM MOJENbIO, MO3BOJSIOIINE MPUMEHSTh
U3y4YEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U
MHTErpUpysl MPUMEHEHUE 3HAHUM U3 Pa3HbIX pasnesnoB. /[ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBIISIOTCSA 3aJaHUs Ha OOBSCHEHUE/NpEeACKa3aHue TMPOTCKAHUS
(u3HYECKUX SIBJICHUI W MPOLIECCOB B OKPYKAIOIIEH >KM3HU, TpeOyrolue BbIOOpa
buznyecKoil MOAENH sl CUTYallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OOECIEeUEeHHI0 y4eOHOro mpoiecca Kypc (pu3uku yriyOnEéHHOTO
YPOBHS Ha YPOBHE CpeaHEro oliero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kabuHeTe QU3MKM ODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE JMJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme I10
bu3MKe YYEHUUECKUX OIMBITOB, JAOOPATOPHBIX padOT M paboT NpakTUKyMa, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCcTpaniMoHHOE  000pyJoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U  OOECHEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMSI M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BUI€ TEMaTHYECKHMX KOMILJIEKTOB M OOecredynBaeTcs B pacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUHU SBIISTFOTCSI:

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYaromMXCd K HAyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEUICKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIE MO3HaHUS U (PopMUpOBaHHE
MCCJIEeI0BATENLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (PHU3UICCKHUX
3HAHWM U Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHHE TIPEACTABICHUA O pONMM (PU3MKK I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCHOHaNbHON  JESITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
TanbHEHIIeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHneM CIISAYIOMnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

MpUOOpETEeHNE CUCTEMBI 3HaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (H3UKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTBI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHIN MPUMEHSATh TEOPETUUECCKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE U JJIS NMPUHATHUS MPAKTUUYECKUX PEIICHUN B
MOBCEJIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0, 3a/lad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIBHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSM 3aJadd, B TOM 4YHUCJE 3ajad
WHKXEHEPHOTO XapaKTepa,;

MOHUMaHuEe (U3NYECKMX OCHOB W TMPHUHIIUIIOB JACHCTBUS TEXHHYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS W TPOBEICHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEPHpEeTanuu  WHGOPMAIIHH,
OTIPEICIICHHSI TOCTOBEPHOCTHU TTOJIYYCHHOTO Pe3ysIbTaTa;

CO3/IaHUE YCJIOBUM IJI1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JIEATEILHOCTH;



pa3BuTHE UHTEpeca K chepam npodheCcCHOHAIBHON NeITeTbHOCTH, CBI3aHHOM
¢ (DUBUKOM.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO yriayOn€HHBI YypPOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus BBIOMpAETCS OOYYAIONUMUCS, I[UIAHUPYIOMIUMHA TPOJOHKCHHUE
o0pa30BaHus M0 CHEMUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPHIIAL.

Ha u3yuenne ¢puszuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus orBoautcs 340 vacos: B 10 kiacce — 170 yacoB (5 yacoB B HEJETIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE TMEpeyYeHb Ja0OpATOPHBIX W
MPAKTUYECKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTENIb JelIaeT BBIOOD
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB C YyYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupoje. HaydHsiit MeTo1 mo3HaHUsS U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUM.

OKCIIEpUMEHT U TEOpHsl B Npolecce Mo3HaHus npupoxasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE.

CriocoObl  m3MepeHus: (U3MYECKUX BEIWYUH (aHAJIOTOBBIE U IU(PPOBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMH  (QU3NYECKUX  BeNMUMH  (aOCONIOTHasT U
OTHOCHUTEJIbHA).

MonenupoBanue U3NYECKUX SIBICHUN U MPOILIECCOB (MaTepuaibHasl TOUKa,
aOCONIIOTHO TBEpHOE TeNlo, HJeanbHasl >KUIKOCTb, HJCaJIbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. @uznyeckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Du3ndeckas
TEOpHs.

Ponbp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU E€ATEIbHOCTH JIFOJIEH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(MPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
($u3NYECKUX BETUYMH IIPU MTOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHHe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienne, CKOpoCTh (CpeHssi CKOpPOCTb, MTHOBEHHAs CKOPOCTh) M
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMBbI KOOpPJMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpPJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MAaTEpUAIbHOW TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOomHoe manmeHue. YckopeHue cBoOomHOro majacHus. JIBukeHue Tena,
OpOILLIEHHOr0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepuaibHON TOUKU OT BPEMEHU U UX IpapuKu.



KpuBonuneintHoe paBwkeHue. [IBuKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHash ckopocTh. I[lepumon m yvacrora oOpaieHwus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: CIHIAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIE, IIECTEpEHYATHIE W PEMEHHBIE MEpeNayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WIITIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

CnocoObI HcclieT0BaHUS IBUKEHUN.

Nnnroctpanus npeneabHOro nepexo/ia i U3MEPEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEeHHs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

Hamnpaienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO OMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIKCHUU.

N3mepeHnne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHIOBAHO
HCIIOJIb30BaHue TU(PPOBOM 1a00PATOPUH).

W3yuyenue [BWXKEHHMS Tena, OpOIIEHHOTO Topu3oHTaIbHO. IIpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATBLHON 3aBUCHMOCTU MEXKIY JallbHOCTHIO
MOJIETAa U HAYaJIbHOM CKOPOCTBIO TeNa.

N3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpUOJia OOpalleHuss KOHHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanwsHble cucteMsl orcuéra. [lpuHiun
oTHocuTenbHOCTH ['anmunes. HeumneprmanbHbie cUCTeMbl OTCcuéTa (OmpeseseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHIMD Cynepno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H HproTOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OKBUBAJICHTHOCTh TPaBUTALlMOHHON U
WHEPTHOM MAaCCBI.

Cuna tsbxecTd. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJieHUSI OT BBICOTHI
HAaJl TOBEPXHOCTBIO IUIAHETHI MU OT reorpaduyeckod MmHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBmxymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHUsI CKOJBXKEHUS W CWIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tejla B
JKAJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe napieHue. Cuna Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIINUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaOnroenrie 1BHKEHUS Tell B HHEPIIUAIbHBIX U HEMHEPIIMAIbHBIX CUCTEMAaX
OTCY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WJIH IIApOB PA3HOW MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHUE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K Tely CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YIbTATE B3aNMOICHUCTBUS TEI.

N3mepenune macc mo B3auMOJEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbXEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBHCHMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanne 3aBUCMMOCTH CWII YIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIlyH.

N3yueHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIMYUHE YTIOBOTO KO3 GduiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBHKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOe W BpalllaTelbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCH BpameHus. [lnedo cuisl
CrnoxeHue cui, NPUJI0KEHHBIX K TBEPIOMY Telly. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIBHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, nPaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

W3ydeHne yCcTONYNBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbse MaTepuanbHON TOYKH, CUCTEMBI MaTEpUANIBHBIX TOYEK. LleHTp Mace
CUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUH LIEHTpa Macc.

VMMmysibe CHIIBI 1 MN3MEHEHNUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMIKECHHUE.

MoMeHT umnynbca MaTepHabHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B IEHTPAIbHBIX MMOJISX.

PaGota cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
npeCTaBiIeHUe pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalbHOW TOUYKH. TeopemMa 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple WM HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro neopMUpoBaHHON NpyxkuHBL [loTeHIManbHas
DHEPIUs Tela B OJHOPOJHOM TIpaBUTAlMOHHOM Iosie. [loTeHuumanbHas >HEpPrus
TeJa B IPAaBUTALIMOHHOM IOJI€ OJTHOPOJHOrO miapa (BHYTpU U BHE I1apa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHUYECKOW SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KAaK CJIEACTBHUE 3aKOHA
COXPaHEHHS] MEXaHUYECKOW SHEPTUU.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTONET, THUPOCKOI, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBUKEHHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3aumHble mpeBpalieHuss KUHETUYECKONM U MNOTCHUHMAIBHOM JHEPrud IIpU
JIEMCTBUU Ha TEJO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne nMmyJiibea Teia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

M3mepeHne KHHETUYECKOM SJHEPTUHU TEJIA [0 TOPMO3HOMY IIYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMALHON SHEPTUH MPY>KUHBI C paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsekyasipHas puU3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

OcHOBHBIE MOJNIOXKEHUSI MoJIeKyJsipHO-KMHeTH4eckoi Teopun (MKT), wux
onbiTHOe oOocHOBaHue. Jludbdysusa. bpoyHoBckoe aBuxkeHue. XapakTep
JIBWXEHHSI W B3aMMOJECHCTBUSA 4YaCTHUI BewlecrBa. Mopaenum CTpoeHus Tra3os,
KUAKOCTEN W TBEPABIX Tel U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasMepbl Monekya (atomoB). KonuyecTBo BeliecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mepenus. Illkana
temneparyp Llenscus.

Mogenp neabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KyTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompornieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JaBJI€HUEM W CpEeAHEH KHUHETUYECKOM  DHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJI€aIbHOro raza (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICATIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPTUEH ITOCTYIIATEIBLHOIO TENJIOBOIO ABMKEHUS €€ YaCTHULL.

TexHudyeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
O6apomeTp, MoTydyeHue HaHOMaTEePUaJIOB.

Hemoncmpayuu.

Mojenu 1BUKEHHS 4YaCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHSL.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mojgenu KpuCcTalsInuYeCKUX PEMETOK.

HabGmronenue u uccienoBaHue N30MpoLeccoB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

HccnenoBanne mpolecca YCTAaHOBIECHUS TEIUIOBOTO PABHOBECUSA IIPHU
TEIUI000MEHE MEXKy TOpsYE U XOJIOAHOM BOIOK.

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIAOBAHO HCIOIb30BaAHUE
urdpoBoii 1abopatopun).

N3ydeHrne n30X0pHOTo mporecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, ONMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. (CaMmonpou3BoyibHAs — penakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens uaeanpHOro Tra3za B TEPMOAMHAMHUKE — CHCTEMA YpPAaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTpAIUsl YaCcTHI], BHICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DnemenTapHas pabota B TepMoAMHAMUKe. Beraucnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  WM3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0e3  coBepuieHust paboThl.  KoHBeknus,
TEILIONIPOBOIHOCTD, U3JIyUYCHHE.

KonmnuectBo TtemnoTel. Temno€éMKocTh Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIUloTa CropaHus
ToruiuBa. Pacu€r konMuecTBa TEIUIOTHI MpU Temonepenadye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHsia »sHeprus. KomanuecTBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  OSHEpPruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMUKH [JII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eJMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3aKOH TEpMOAWHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOJKHO IepeJaTh TEIUIOTY OT OoJiee XOJ0IHOTO Tela K Oosee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunnune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUrareneil. TernoBoe
3arpsA3HEHUE OKPYKAIOIIECH Cpebl.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpPHBIA ABUTaTeNld, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp, YTUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMneparypsl pu aainadaTHYeCcKOM PacIIuPEHUH.

Bo3ayuiHoe orauBo.

CpaBHeHME yAETbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue anquabaTHOTO Mpolecca.

KomnbroTepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBAHUS BEILIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aUMOJACHCTBUS WU
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u KoHjaeHcanusa. HWcmapeHue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacepiienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBEeHHass 3aBUCHMOCTH
IUIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. [lmaBiaeHne w Kpuctamnuzauus. YJelbHas TEIUIOoTa IJIABJICHUS.
CyOnumarnus.

Jedopmanmm TBEpOTO Tena. Pactsokenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacumpenue KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE U JIMHEWHOE
pacuimpeHrue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEprUn B Pa30BbIX MMEPEX0OIaX.

YpaBHeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Kon(PuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nojx MCKpUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamnaca.

TexHuueckue yCTPOHMCTBA M TEXHOJOTMYECKHME TPOULECCHI:  KHUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TennoBoe pacuvpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>XKEHHOM TaBJICHHM.

N3mepenune CUitbl MOBEPXHOCTHOTO HATSKECHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IJIABJICHHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr neopmanuii.

HabGmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEMN.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3yueHne CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSHKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUcUMOCTH  JedopMmalii  pe3nuHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DJIeKTpr3alus Tel U €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, AWAAEKTPUKH U MOJYIPOBOJHUKHU.
DONeMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl BJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DnekTpuueckoe noie. Ero neiicTBrue Ha dJIEKTPUIECKUE 3apsiibl.

Hampsox€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO 1oJs. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTH MOTEHLMANOB H
HanpspbkeHue. [loTeHnmanbHas dSHeprus 3apsaa B JJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuman 31eKTpocTaTUYecKoro nojis. CBsA3b HANMPSKEHHOCTU TOJS U Pa3HOCTH
MOTEHIIMAIIOB ISl  JIEKTPOCTATUYECKOTO Toyig (Kak OAHOPOJHOIO, TakK H
HEOHOPOIHOTO).

[TpuHIMI CynEpHO3UIINY SIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshHKEHHOTO 1Mo o0béMy miapa. [loje paBHOMEpHO 3apsyKEHHON
OeCKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUN HanpsHKEHHOCTH OSTUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexktpruyeckas
ITPOHUIIAEMOCTD BEIIECTBA.



KonpaencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCATOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLECCHL: AJIEKTPOCKOIL,
ANEKTPOMETP, DBJEKTPOCTaTHYECKas 3allluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUIT JEUCTBUS DJIIEKTPOMETpA.

DIIEKTPUYECKOE OJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocratudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B IEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHICHCATOPA TOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus dJIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HaGnronenue npeBpallieHus SHEPTUH 3apsSHKEHHOTO KOHAEHCATOpa B SHEPT U0
U3JIy4YEHUsl CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIlel KOHAEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHNAJIOB (HanmpsKEeHUs) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsia KOHAEHCATOPA YePE3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOSIHHBIN TOK.

YcnoBus CymIeCTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOIO TOKa. McTouHMKH
toka. Hanpsokerne U u DJIC &£.

3akod OMa J1J1g ydacTKa Lenu.

DIIEKTPUYECKOE CONPOTHBJICHUE. 3aBUCHUMOCTD CONPOTHUBJICHUS
OIHOPOJHOTO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJA IONEPEYHOIO CEYCHMS.
VY 1enpHOE COMPOTUBJICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpuyeckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoyns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerjgoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHME HCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJICKTPUYECKOM Ienmu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepenre cuiibl TOKa U HaMpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS Uil PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA MTOTIEPEYHOI0 CEUCHHs M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIkaHNE TalIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHET'0 COMPOTUBIICHUS.

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pazHOCTU MOTEHIHAIOB MEXKAY IMOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOro CONpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 COMPOTUBIICHUS HCTOYHHMKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOrO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3JIUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTbh COINPOTUBIECHUS METAIOB OT
temrnepatypbl. CBEpXIPOBOIUMOCTb.



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MIpUMECHAs IPOBOJIMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBbIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIJIEKTPOIUTHYECKAS THCCOLMALIMSL.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

DOneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. PasinuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. I1na3ma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta30paspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: JHO,
TpaH3UCTOp, (HOTOAMOM, CBETOJMOMA, TajlbBaHHWKA, padUHUPOBAHUE ME[H,
BBIIIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTposnnsa Papazes.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJUIOB U MOJyIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HaOmnronenue snexkrposusa.

N3mepenne 3apsiaa OTHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIICHUSI ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTHUKHU JTHO/IA.

Du3uYeCKNl MPAKTHKYM.

CrniocoObl n3Mepenus pU3NYecKrux BEIUMYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAaHMM  3aBUCHUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSA3EH C KypCaMH
MaTeMaTHKH, OMOJIOTHH, XUMHUHU, T€OTrpaPUu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HanuA: ABICHUE, HAay4HbIA (DaKT, rumnotesa, (u3MUecKass BeIUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
MOTPELIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaToOpusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA JJIsi  BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIAPHBIC SIBJICHUS B IIPUPOJIE,
AIEKTPUYECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HaHOMATEpUajoB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUAKUE KPUCTAJUIbI, JIEKTPUYECKHE
CBOICTBA METAJUIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALIMS, TaJIbBAHUKA, 3JI€KTPOHHAS
MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHuE IBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOIOIHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHUCJIE HAaHOMATEpHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPOIpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaMuKka.

Tema 4. Maznummnoe none.

BzaumonencTBE MOCTOSHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarauTtHoe mone. Bektop MarHuTHOM wuHAyKuuu. [IpuHUIMN cynepno3uiuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKLUH.

MarnutHoe 1moJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KaTYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBI>KEHNE 3apsSyKEHHOM YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM 1osie. Pabota cuiter Jloperta.

MarnutHoe 1nosie B Beniectse. @eppoMarHeTrky, napa- U JMaMarHeTUKHY.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTeP-MyJIbTUMETP,
ANEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  UHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuiia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue nBuxkeHUs MmydyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHnUn NEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
naaykuun. OJIC uHAYKOMU. 3aKOH 3JIEKTPOMAarHUTHOW uHAyKuuu @Dapanes.
Buxpesoe anekrpuueckoe none. Toku yxo.

OJC uHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenue camonHaykuuu. J1C caMOMHTyKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHAYKIHOHHAS
[€Yb, COJIEHOU], 3allUTa OT 3JEKTPU3ALMU TEJ NPU JIBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBJIeHUS SJIEKTPOMAarHUTHON UHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

HccnenoBanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM MU3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHON MHIYKIWH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJienu 3JIEKTPOMarHUTHOTO reHepaTopa.

Pa3zpnes S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJIEOAHUSI.

["apmonunyeckue konebanus. Knnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyecKkoe OmucaHue (3aKOH COXpPaHEHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMruutyna u ¢asza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora konebanuit. Ilepuon Mayiblx CBOOOJHBIX KOJI€OaHUMU
MaTeMaTU4ecKoro MastHuka. Ilepmoa CBOOOMHBIX KoOJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarmux Koiaedanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKONIEOaHMS.

TexHu4yeCckne yCTpOWCTBA U TEXHOJOTHUYECKUE MPOLECCHl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenue He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILIATY JIBL.

HccnenoBanue 3aTyXarMKX KOiIeOaHU U 3aBUCUMOCTH IEpUOaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuMi Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopmMupoBaHUs MPEICTABICHUN 00 HIeATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUsIX Ipy3a Ha MPY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

HabGmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



W3mepenne mnepuosia CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYXKHUHHOI'O
MasiTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHHUSA TeJa B X0OJI€ KOJeOaHUl Ha yIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B MIPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsijia KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHBIE KoJIeOaHusl. BrinyX1eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusI.

[lepemenHbli TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HAMPsDKEHUs MOpU pa3indyHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpsoKeHHI.

Uneanpbiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
AIEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MIEPEMEHHOr0 TOKA, TUHUU 3JEKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJICOAHUN OT MHIIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJI€OaHUI.

['enepaTop He3aTyXarOLIUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpPOMarHuTHOIO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUJATbHBIE KOJICOaHUs!.

Pe3ucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTeIbHOM COEAMHEHWUU PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccenmenoBanne MEpEMEHHOrO TOKAa 4epe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMaAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HMX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoMJIeHHE, MHTEephEepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMJIEHUE,
noJisipu3anus, uHTepdepeHuns u qudpakimsi.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE SJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMTBI paguOCBS3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBIL.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, TeneoH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OOpa3oBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneomromeecs T€10 Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKHUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOMN KOJIeOaHUH.

HccnenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKECHHUE,
MpesIoMJICHUE, TTOSpU3aIus, UGPaKiys, UHTEpPEPSHITHS.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPUOIETOBOTO U3TyUEHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyM.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4euHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npesiomiaeHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJIH MpHU MEPEXO0JE€ MOHOXPOMATUYECKOTO CBETA
4yepe3 IpaHully paszena AByX ONTUYECKUX CPEI.

Xox nyueit B mpusMe. [ucnepcus cBera. ClioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTpPaKECHMUS.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas JuH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHja TOHKOW JHMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKO JUH3bI OT €€ TeOMETPUM U OTHOCUTEIHHOTO
MTOKA3aTeNs MPEJTOMIICHUSL.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox ayda, MPOMIENIIEro JIMH3Y HOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCHMYMOB W MUHUMYMOB B HHTEp(EpEeHLHOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCHYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIABHBIX ~MAaKCMUMyMOB TIpH  TAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKUHUOHHBIM ammapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKkIMOHHAS peHIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHUs CBETA.

Habmrogenune noaHoro BHyTpEHHEro oTpaskeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONApaLIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaoGmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX MJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIETKH.

Hab6nronenune nudpakiimoOHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonaspusanuu cBeTa.

[IpumeHeHue noIapona0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

W3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pPAcCTOSHUS OT BellecTBa (Ha
MIPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOro pacCTOSIHHS pacCEUBAOIINX JIUH3.

[TomyyeHnue n300pakeHusi B CUCTEME U3 INIOCKOTO 3epKaJia U JTUH3BI.

[Tomyuenue n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, nHTepdepeHny 1 NoJIIpU3aliK CBETa.

N3yuyeHue nosipu3alyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenue nHTEpPEPEeHINH JTA3ePHOTO U3TyUYCHHS HA JIBYX IIETISX.

HabGnronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3mMepenue qiMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa U3Iy4eHHUS] CBETOMOMA MPU MOMOIIN AUGPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cIeIUAJIBLHONM TEOPUH OTHOCUTEJIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanust  JlopeHa.
YcnoBue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJTUHBI.

DOHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPrus
MTOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTHYECKUE IPOLIECCHl: CIIyTHUKOBbBIC
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX yacTul] (IO
dboTorpadgusM TPEKOB 3apPsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060ii 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIydeHUE (M3IIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodPdexra. YpaBHEeHUE
OiinireitHa s porosrddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYaCTHOCTH, JIaBlieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakarollyro mnoBepxHOcTh). Ombitel II. H.
JleOenena.

BomHoBbIe cBOMCcTBA yacTull. Bonnel ae bpousa. limaa BoaHbI ne bpoiutst n
pasMepbl 00JacTH JIOKAIM3AIMK ABWXKYIIEHCs dacTullbl. KoprmyckymspHO-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpPeneIEHHOCTE!
['eitzenOepra.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboToremMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doTo3(pheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeIHETo GhoTod¢dexTa.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIMPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapesi.

Yuenuueckuit 3xcnepumenm, nadvopamopusie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTod¢dexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPEe3 CBETOMO/ OT HAPSKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornomienre (pOTOHOB MpHU MEPEXo/ie aToma
C OZIHOTO YPOBHsI DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEH 3HEPrUun aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3J1yueHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHUYECKHE IPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOGmronenre TMHEeN4aThiX CIIEKTPOB.

YCTpOMCTBO U AENUCTBUE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaOGmronenue muHeyaToro cuekrpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEpPEHHE
noctossHHOM Punbepra.

Tema 3. @u3zuxka amomnoz20 A0pa u 31eMeHMAaAPHLIX YACMUY,

Hyxknonnas mozaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Anpa. M30tormsl.

PamnoaktuBHOCTE. Anbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amMma-n3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaia. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJIlOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH nznydenus. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B sifipe. AnepHbie cuiibl. [ledekT maccsl siapa.

Anepubie peakuuu. lenenue u cuHtes anep. Saepusie peaktopsl. [IpoOaemsr
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON YHEPIETUKMU.

Mertoasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJACUCTBHUSA. bapvOHbBI, ME30HbI W JIENITOHBI.
[Ipencrasienne o CtangapTHoi Mozaenu. KBapK-ritooHHass MOJIENb aIJpOHOB.

®uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EaunHcTBO PU3nyeckoil KapTUHBI MUpA.

TexHu4yeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyM.

HccnenoBanre TPEKOB YacTUll (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paainoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU ST OOBSCHEHHS TMPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTUYECKHE
TEJIECKOIIBI, PaJUOTEIICCKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3nHoro Heba. Co3Be3mus, spkue 3BE3MbI, IIAHETHI, UX BUIUMOE
JIBHKCHHE.

ComnHeuyHas cucTema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kjacc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHuE
3B&37. COBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa 1
3BE3]1. DTaNbl )KU3HU 3BE3.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
lNanmaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnple mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmonenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN ISl ONpeIeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKDPETHYIO JaTy: OCHOBHBIE cO03Be3usi CEeBEpHOro MOdylIapusi U SpPKuUe
3BE3/bI.

HaGmronenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUIA.

Du3uYeCKU MPAKTHKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEITMYHH C MCIOJIH30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3UYECKUX BEITUYUH.
OneHka rpaHul] NOTPEIIHOCTEN.

[IpoBenieHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKUX BEIMYMH, MPOBEpPKA MPEIJIOKEHHbIX THMNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellax «YUYCHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maromee NMOBTOPEHHUE.



O0bo061enue u cucTeMaTH3alusl CoAep KaHUs pa3ienoB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENIBHOCTH», «KBaHTOBas
dusnka», «IEMEHTBI ACTPOHOMHUH U ACTPOPUZHKI.

Ponpr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHUYECKOM cepax NesiTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, 3HAYEHUE ONUCATEIbHOU,
CUCTEMATU3UPYIOUIEH,  OOBSACHUTENIbHOM M  NPOTHOCTHYECKOW  (hyHKLMIA
bu3ndecKoil Teopuu, poiib GU3NIECKON TEOPUHU B (POPMUPOBAHUH TIPEICTABICHUM
0 (u3NYeCKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUNA O IPUPO/IE.

MexnpeameTHbie CBS3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJIEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTMH, XUMUHU, TE€OrpaQUu U TEXHOJIOTHH.

Mesicnpeomemmnole nonaAmus, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (pusnueckas BETUUYHMHA, 3aKOH,
Teopusi, HaONIOJEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adbopaTopus.

Mamemamuka: pelIeHWE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (GyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeieNieHne IOAaN TWIOCKUX GUryp u oobEmMa Ted.

buonozua: >nekTpuyeckue SIBICHHS B KUBOW NpUPOJiEe, KOeOATEeIbHBIE
JBW)KCHUS B JKUBOW MPUPOAE, OHKOJOTHMUECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEe  Cpensl,
yIbTPa3BYKOBasi JMAarHOCTHMKAa B MEIULMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
TEJA, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPaIbHbBIN
aHaJIu3.

T'eocpaghusa: marHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKH MATrHUTHBIX DY/,
dboTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTraTENb SIKOOU, reHepaTop NMEPEMEHHOI0 TOKA, MHAYKIIMOHHAS IE€Yb,
JUHUM 3JIEKTPONepeay, IEKTPOJABUraTeNb, paaap, paIuoNpUEMHHK, TEIEBU30pP,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JAHArHOCTUKA B TEXHUKE,



HpO@KHI/IOHHHﬁ alriapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape>1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duszmkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIIBHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e c(oOpMUPOBAHHOCTh TPaXKIAHCKOW  TMO3UIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU ESTEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOILEHUE K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHNUS;

e CIIOCOOHOCTBH OIEHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIIEHWE K MHPY, BKIIOYAd HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM MpodheCCHOHAIBHON NESITEIHbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (QU3UKOW W TEXHHWKOH, yMEHHE COBEpINATh
OCO3HAHHBINA BRIOOpP Oymymiel mpodecCuu M peain30BhIBaTh COOCTBECHHBIC
’KHU3HEHHBIE I1J1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CcaMOOOpa30BaHHUIO B
00acTH (PU3HKHU Ha MPOTSKCHUU BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa IKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBJIICHHWE ICHCTBHI B OKpY)KaloIIeW cpene Ha
OCHOBE 3HaHUS IIEJIEH YCTOMYUBOTO PAa3BUTHS YEIIOBEUCCTRA;

pacIIMpeHrue OMbITa ACATEIHPHOCTA SKOJIOTHYSCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW JESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
U3y4eHUs: (PU3UKH OCYILIECTBISATh IMPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATeTbHOCTh UHINBUIYAIHHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
Ba3oBble JJoruuyeckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIHMpOBaTh U  aKTyalIM3UpOBaTh  MpoOiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIbHOCTH, 3aaBaTh IMAPAMETPbl U KPUTEPUU HX
JOOCTHKECHUS;

BBISIBIISAITH  3aKOHOMEPHOCTM M TMPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSIX;

pa3pabaTbiBaTh IJIaH PEMICHHS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLEHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISAM, OLICHUBATh PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3nYecKoi HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOMN
NEATeTLHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY IIOMCKY METOJIOB peIleHus 3aj1ad  (PU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BHJAMHU JICSITEILHOCTH IO TOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETaliy, IPeoOpa30BaHUIO0 U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHBIC CBS3M M aKTyaJlu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJI€ pEIICHUS 3aJlaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NESATEITLHOCTH, B TOM YHCJIE TIPU U3YUYSHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYyalIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTh 3HaHMUS 1O (QuU3NKe B MPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHMHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c unpopmanueii:

BJIa/IETh HABbIKAMU MOJyuyeHHUs MH(pOpMauuu (U3MUECKOTO COJEpKaHus
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYIIECTBIATH IOUCK,
aHalM3, CHUCTEMATU3alMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3InyHBIX
BUJIOB U ()OPM TPECTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH  KOTHUTUBHBIX, KOMMYHHKATUBHBIX H
OpraHU3allMOHHBIX 3aJa4 C COONIOAEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpPKaHUSA B pa3IMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpPMAlMM U LEJIEBOM ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HUKA U BO BHEYPOYHOU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4arhb
KOH(DJIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAIHON paOOThI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

OpUHUMATh 1EIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEHCTBUHN, pactpeiessiTh PO ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/IaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKJOT0 y4YaCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpakeHue,  ObITh
WHUIIMATUBHBIM.

PeryasiTuBHbIE YHHMBepcaJbHbIe YYeOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBJISITH  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
ob0nmacti (U3UKM MU aCTPOHOMMH, BBISBISITH MPOOJIEMBbI, CTAaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELIECHUSI PACYETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS MPAKTUYECKOH paboThl C YYETOM HMMEIOIIHMXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

paclMpATh paMKM  y4yeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHNM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAHMIMH B 00JIacTH
(GU3HUKY, TIOCTOSHHO TOBBIIIATh CBOM 0OOpa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIQJICTh HAaBBIKAMM II03HABATEJIIbHOW pediiekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUM U MBICIUTEIbHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyallud, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTBl JPYyTUX NPU aHAIW3€ pPe3yJbTaTOB
NEATSIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHTBl JIPYTrMX MpPU aHaJIW3€ pPe3yJbTaTOB
NS TeILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mOCTHXEHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpedHero oOmero oOpa3oBaHUs y  0OyYaroniuxcs

COBEpPIIICHCTBYETCS OMOIMOHATBHBIH WUHTEIUICKT, MIPEeITOJIar AFO A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHs COOCTBEHHOU
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKIIOYAIONMIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIILHBIM WU3MEHEHHUSIM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCTeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO U3
CBOMX BO3MOKHOCTEH;

AMIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUSI C APYTUMH JIIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOHGIUKTHI.

[MPEAMETHBIE PE3VJIBTATBI



K xoHuy oOyuenusi B 10 knacce npeaMeTHble pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (PM3HKH B COBPEMEHHOW HAy4YHOW KapTHHE MUPA,
3HAUEHHUE OIUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOH W
MPOTHOCTHUYECKOW  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYISIPHON (MBUKH U TEPMOJUHAMUKH, POJIb (PU3HUUECKON TEOpPUH B
(dbopMHUpPOBaHUHU MIPEACTABICHHUN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYEeCKUuX Teln W
MpOLIECCOB (SIBIEHUI): WHEpIHUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHHUE,
CBOOOJHOE TMajieHHE, aOCONIOTHO ympyras naedopmarusi, aOCOIIOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEINN ra3a, KUIKOCTH
1 TBEPAOTrO (KPUCTAUIMYECKOT0) TeJa, UACaIbHBIN Ta3, TOYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBus (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh W OOBSACHITH MEXAaHMYECKHE TMPOLECChl U  SBIICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHMS, TpeoOpazoBanus [amwies sl CKOPOCTH W MEpeMeElIeHus,
3akOoHbl HplOTOHA, TpUHOMI  OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS UMITYJIbCA U MEXaHHUYECKOMN
HHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCJIOBUSI paBHOBeCHUs] TBEPJAOrO Teja), MNpPU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIIYJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONb3YsI
ocHoBHble moJokeHHs MKT © 3akoHBI MOJEKYISIpPHOW (PUBUKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMSI HWJCAIBHOrO Ta3a CO CpeaHel
KUHETUYECKOW JSHEPrUed TEIJIOBOIO JBWKEHUS M KOHLEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KUHETHUYECKOU
SHEPruel TEIJIOBOTO ABUYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACAIbHOTO
raza C KOHUEHTpalUUel MOJIEKYl MU €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJUWHAMUKHU, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCAX), IPH 3TOM HMCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHnaeneeBa—KnanelpoHa;

aHAJU3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MPUHUHUI CYNEPHO3UIUU BIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3biBas YCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl dapaznes s 31€KTpoau3a);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBICHUS, UCMONb3Yysl BEIUYUHBI:
MepEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJIE€HUE, NOTEHUUAJIbHAs JSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTOCTH, CUila TPEHHS, MOIIHOCTD,
DHEPTUs B3aUMOJEHCTBUS Tena C 3emiéid BOMM3U €€ TMOBEPXHOCTH,
sHEprus ynpyro gedopmaruu MOpPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcoJIIoTHasE TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusli HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmiaoBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpspDKEHHOCTh TOJIE TOYEUHOTO 3apsja WIM 3apsHDKEHHOrO Inapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATUYECKOrO IOJIS,
Pa3sHOCTh  MOTEHUUAJIOB,  JJICKTPOABMXKYIAS  CWJla, CHJIa  TOKa,
HalpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIEMU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPIHUS INEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PUBMYECKUX  SIBJICHUU:
MEXAHUYECKOE JBW)KEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBMXXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABICHHOCTD
TEIUTIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTEHIIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOTO MTPOBOIHHKA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOd €  HCHOJIb30BAaHWEM  MPSIMBIX  U3MEPEHHM, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEJIWYMH B BHUJAEC TpapuUKOB C YUYETOM



a0COIOTHBIX MOTPEITHOCTEN N3MEPEHUH, IENaTh BBIBOJIBI IO pe3yJibTaTaM
UCCJIeIOBAHNUS;

MPOBOAUTh KOCBEHHbIE H3MEpeHUs (U3UYECKUX BEIMYMH, TP HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJ M3MEPEHMs, OLEHUBATH A0OCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaTbl W JENaTh BBIBOJ O CTaTyce MPEeAJIOKEHHOU
TUIIOTE3bI;

coOJI01aTh IpaBuiia 0€30MacHOro TPy/a IMPH MPOBEJICHUU MCCIEI0OBAHUN
B paMKax y4yeOHOro OJKCIIEpUMEHTa, TMpakTHKymMa U  ydeOHo-
HCCIIEIOBATEIbCKOM M IPOEKTHOW [JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pemiarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHMU aHAJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (u3MuecKkod MoOJenM, OTBeYaroled TpeOOBaHMUSIM 3a/auu,
OpPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecKuX TEOpUd TMpPHU UCIOJB30BAHUU MATEMATHUYECKHUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JeNnoB Kypca (pU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PacCyKJIEHU ¢ ONOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS [ OOBACHEHHS OCHOBHBIX
MPUHIUNOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJAa POCCUHUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIICHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKA, CBS3aHHOW C (DU3MYECKMMHU IMPOILIECCAMH, C
MO3ULUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
MPUPOAOIOIb30BAHUN, & TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKl M TEXHOJOTWM sl [JaJbHEHIIEro pa3BUTUS YEIOBEYECKOTO
0O0I1IeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpPMANMEH (U3UMIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTHUH IS TIOMCKA, TEpepadOTKU W TPEAbSIBICHHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHON MHGOPMAIINK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJNIy4aeMyr  WH(OpPMAIMI0O ¥  OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIINK;

MIPOSIBIISITH OpraHHU3aIMOHHBIC u TIO3HABATEIbHBIC YMCHUSI
CaMOCTOSATEILHOTO  TNPHOOPETCHHMs] HOBBIX 3HAHWUKW B TIpolecce
BBITIOJTHCHUS TPOCKTHBIX U y4eOHO-HCCIIECOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHEHHUEM pa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAITMOHATIFHO PACTIPEACIATE JACATEILHOCTh
B HECTaHJAPTHBIX CUTYaIUsSX, aJCKBAaTHO OIICHUBATh BKJIAJl KaXKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpohecCuoOHANbHON ASSTENHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHYECKOTO TPOQHITS.

K xonmy oOyuenust B 11 knacce mpenMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMATBHON M 3TUYECKON cdepax NesTETbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJIb ACTPOHOMHUHU B
INPAaKTUYECKON  JEATENIbHOCTH 4YeJIOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKON (YHKIMH (PU3MUECKONH Teopuu —
ANEKTPOJAUHAMUKH, CIEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢u3uku, poap (HU3NUECKON TeopuH B (OPMHUPOBAHUHU NPEACTABICHUN O
(bu3nuecKoil KapTUHE MHUpPaA, MECTO (U3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiell (u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJEKTPUUECKOE U OJHOPOAHOE
MarHuTHOE TOJI, TAPMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WCATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO sijipa U
KBAaHTOBOW MOJIETIN CBETA;

paznuuath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MMOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTH MCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJb3Ys. OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBl D3JIEKTPOJMHAMHUKH U
CHEUalIbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsana, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B D3JEMEHTE DJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWIbl  TOKa,  MOCTYyJaThl  CIELHAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINITEITHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBIICHUS, HCTIOTIbL3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODWHINTEHHA  JUIs
dotodrpdexra, mnepBbld U BTOpoM mocTynarsl bopa, mnpuHUUI
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M SHEPTUU B SIACPHBIX PEAKLUSIX, 3aKOH
PaAMOaKTUBHOTO pacnaia);

OMUCKHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOT0 MOJISA, MOTEHIHAN 3JIEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, WHIYKIUS
MAarHuTHOrO IOJISl, MAarHUTHBIM MOTOK, cwia AMmepa, WHIYKTHUBHOCTD,
ANEKTPOABMIKYIIAS CHUJIa CAMOWHIYKIIMHM, SHEPruUsi MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHON 4YaCTHUIBI, DHEPrUsi M UMIYJIbC (OTOHA,
MacCOBO€ YHKCIIO U 3aps]l A1Ipa, SHEPTUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHUIU:
ANEKTPOMArHUTHAsE MHAYKIMS, CAMOMHAYKIIMS, pe30HAHC, HHTEP(dEepeHIIHs
BOJH, Judpakius, JUCHEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dbortoanekTpudeckuii 3pdext (dhororddexr), ampda- u Oera-pacrajbl
sajiep, ramMMma-usiydeHue sjep, (U3U4YecKUe MPUHIUIBI CIEKTPaTIbHOTO
aHanu3a u paboThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUM MArHUTHOTO TMOJII MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUYUTHIBATH €70 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE IOHATHUS, TEOPUH U
3aKOHBl I aHaimM3a U OOBACHEHHS (U3UYECKUX  IPOIIECCOB,
NPOUCXOAAIINX B 3BE3/AaX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECKOU
cpene; ABUKEHUsI HEOECHBIX Tell, IBOIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIECOBAHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yJbTaThl IMOJY4YEHHOM  3aBUCUMOCTH



bu3NYeCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONMFOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JelaTh  BBIBOABI MO  pe3yJibTaram
UCCJIEeI0BAaHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOHMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh SKCTIIEPUMEHTAIIFHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJlyYEHHBIE Pe3yNbTaThl W JeJaTh BBIBOJ O CTaTyce MpeIIoKEHHON
TUIOTE3bI;

OTKCHIBaTh METOBI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHUMH;
coOJro1aTh MpaBuiia 0E30MacHOr0 TpyJa MPU MPOBEACHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTHKymMa U  ydeOHO-
MCCJIEIOBATENICKOM W TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4dM C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMpATH
bu3znueckue MoJeNH, OTBEYarolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3UYECKUX TEOpUi
OpU  WCIONB30BAaHUM MAaTEeMAaTUYECKUX METOJOB pELICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemath KadeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHs] 3HAHWNA U3
pa3HBIX pa3JeNoB Kypca PU3UKHU, a TaKXKe WHTETpallii 3HaHUN U3 IPYyrux
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
HENOYKY pacCyKICHHUH ¢ OTIOPO HA N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAZa POCCHUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHON
AESITENFHOCTA YENOBEKa, CBS3aHHOW € (DM3MUYECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHUYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIONH30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJB30BAHUU JOCTHKEHUM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpPMALMEH (PU3NYECKOTro
COJEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIlMOHHBIE
TEXHOJOTMM I TIOWCKA, NepepadOTKU U TPEIbsBICHUA Y4YEOHOH U
HAy4YHO-TIOMYJISIPHON MH(GOPMAILMK, CTPYKTYPUPOBAHUS U UHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4aeMmMyro  HMH(pOpMalMiO M  OLEHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allMOHHBIE u MIO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipoliecce
BBITOJIHEHUS TPOEKTHBIX U YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe€ C HCIOJIHEHUEM pa3jIu4HbIX COLMAIBHBIX pOJei,
IUIAaHUPOBATh PadOTy IPYMIbl, PALIMOHATIBHO PACIPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB T'PYMIIbI B pEHIEHUE pacCCMATPUBAEMOM MTPOOIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHanbHOU AESTENbHOCTH TI0
CHENUATIBHOCTSIM (DU3UKO-TEXHUYECKOTO MPOQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KonTtpoasnbie | IlpakTudyecku
n/n MPorpaMMblI Bceero oOpa3oBaTe/ibHbIEC
padoThI e padoThI
pecypchl
Pa3znen 1. HAYUYHBIA METO/ ITIO3HAHUS ITPUPO/IbI
1.1 HayuHblii MeTO1 TO3HAHUS TIPUPOIBI 6 bubmorexa [TOK
) y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarnka 10 ! https://m.edsoo.ru/f16b68d7
bu6nmmoreka [IOK
22 Aunamuka 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Craruka TeEpOTO TN > ! https://m.edsoo.ru/f16b68d7
bu6nmorexa [JOK
24 3aKOHBI COXpaHEHUS! B MEXaHUKE 10 1 hitps://m.cdsoo.rw/f1 6b68d7
Hroro no paszneny 35

Paznea 3. MOJIEKYJISIPHASA ®PU3NKA U TEPMOJIMHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKHHETUYECKON TEOPUU 15 1 bubmotera [JOK
) yIip p https://m.edsoo.ru/f16b68d7
32 Tepmonunamuka. TernoBbie MalTUHBI 20 1 bubmotera [IOK

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
) HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmorexa [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 [ToCTOSTHHBIN 2IIEKTPUYECKHUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
43| TOKI B pasmmiHeIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUBSHUYECKH TIPAKTUKYM
. bubnuorexa [JOK
> DusiHieckiit MpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpevs 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoasnbie | ITlpakTudyeckue (uidpp )
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
but6mmoreka [JOK
I Marhuthoe nosie 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 hitps-//m.cdsoo.ru/39859¢f1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
but6mmoreka [JOK
2.1 Mexanudeckue KojeOaHus 10 hitps://m.cdsoo.rw/39859f1
bu6nmoreka [JOK
2.2 DJNeKTpOMarHuTHbIE KoJieOaHus 15 hitps://m.cds0o.rw/39859f1
)3 MexaHu4eCcKHe U DJIEKTPOMArHuTHbIE 10 1 bu6muoteka [IOK
' BOJIHBI https://m.edso00.ru/39859¢f1
bu6mmoreka [IOK
2.4 Onrruica 25 I https://m.eds00.1ru/39859¢ef1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1

OcuoBel CTO

5

but6mmoreka [JOK
https://m.edso00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopmyckynsipHO-BOJIHOBOU Ayann3m 15 https://m.edsoo.1u/39859¢f1
bu6mmoreka [IOK
4.2 Pusiica atoma > https://m.edsoo0.ru/39859ef1
43 ®du3nka aTOMHOTIO $/1pa U 3JIEMEHTAPHBIX 5 bubmuorexa [JOK
’ YaCTHIL https://m.edso0.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

Bbu6nuoreka [JOK
5.1 DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro no pazgeny 12
Pazzen 6. PU3NUYECKHAN MPAKTUKYM
. bubmuoreka [JOK
6.1 DUSHICCKH MPAKTHiYM 16 16 https://m.edso0.ru/39859¢f1
Hroro no paszneny 16
Pa3nes 7. OBOBIIAIOIIEE IIOBTOPEHHUE
Cucrematusanus 1 0000IIeHIE
71 MIPEAMETHOTO COJAEPIKAHMS U OIIbITa 15 bubmunoreka [IOK
' JesITeIbHOCTH, TPUOOPETEHHOTO IPU https://m.edsoo.ru/39859¢f1
n3yudeHnu Kypeca ¢usuku 10 — 11 kmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10

bu6mmoreka [IOK



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

10 KJIACC
KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThI
pecypcbl
1 ®uszuka — pyHIaMeHTanpHas HayKa O | bu6muoreka IIOK
MIPUPOJIE https://m.edsoo.ru/1beef346
) HayuHbIii MeTO] TO3HAHUS U METOIbI | bubmuoreka [JOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCE
3 HOSH&PII)I/ISI IPUPOILI pHa6J'IKE)21€HI/Ie u 1 bubmorexa IIOK
PHPOJPL- https://m.edso0.ru/34¢49931
9KCIIEPUMEHT B (hU3HKe
4 Crioco0b1 n3MepeHust GU3NIECKUX 1 bubnuoreka LIOK
BEJINYNH https://m.edsoo.ru/ca2def03
AOGCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPELTHOCTH U3MEPEHUH (Pu3nuecKkux 1 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEJTUYNH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo (pu3uKu B GOPMUPOBAHUU 1 bu6muoreka [IOK
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MIPAKTUUYECKOU JNEATEIbHOCTH JII0IeH
Mexanunyeckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh | but6mmoreka [IOK
MEXaHM4eCKOro nBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKU



https://m.edsoo.ru/e9a52f02
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Paaunyc-BekTop MatepraibHON TOYKH,
€ro MPOEeKIUU Ha OCH KOOPIHHAT.

bubmuoreka [JOK

8
Tpaektopus. [lepemenienne. CKOpoCTb. https://m.edsoo.ru/30al108a5
WX npoekiuu Ha OCH KOOPAUHAT
PaBHOMEpHOE NIpsIMOJIMHEWHOE

9 nBuxkenue. ['papudeckoe onrcanue bubnuorexa LIOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo0.ru/89ba7190
JIBUKEHUS

10 CrnoxeHue nepeMeIeHuid U CKOPOCTEH. bu6mmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE BUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bu6mmoreka [JOK
[IpsimosiMHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSMOJIMHENHOTO JIBHXKEHUS C Bubmmorexa [IOK

p https://m.edso0o.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHOe najieHue. Y CKopeHue

13 CBOOOIHOTO MajieHus. 3aBUCUMOCTh bu6mmoreka [JOK
KOOpAHMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmxeHue Tena, OpOIIEHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe nBuXeHUE. [[BHKeHNE
110 OKPYXHOCTH. YTJIOBas U JUHEWHAs

bubmuoreka [JOK
15 ckopocTtb. [lepuon u yacrora.

LenTpocTpeMuTenbHOE U MOTHOE
yCKOpEeHue

https://m.edsoo.ru/331961be



https://m.edsoo.ru/71cbb4f5
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Kontposnbnas paboTa mo teme

bubmuoreka [JOK

16
"Kunematuka" https://m.edsoo.ru/1242{32¢
[IepBbiit 3ak0H HproTOHA.

17 HNueprimanbHble CHCTEMBI OTCUETA. bu6mmoreka [JOK
[Tpuniun otHocuTensHOCTH [ anmuest. https://m.edsoo.ru/5a9%¢4a64
HeuneprinansHble CHCTEMBI OTCUETA

13 Cuna. PaBHOIEHCTBYIOIIAS CHJIA. bu6mmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/141d3837

19 Bzaumopencteue ten. Tpernil 3aKk0H bu6muoreka [IOK
Hrrotona https://m.edsoo.ru/57dba505
ITpuHumn cynepno3uiuu cui. Pemienue

20 3ap ay Ha Il };IM:HGHI/IG 3aKOHOB bubmorexa [OK

A p https://m.edsoo0.ru/bdf997{b
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIICHTHOCTh T'PABUTAIIUOHHON U bubmorexa [TOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl

” Cuna TSHKECTH U YCKOPEHHE bu6mmoreka [{JOK
CBOOOJTHOTO TIAJICHUS https://m.eds00.ru/22757f26
JIBr>keHue HeOeCHBIX Te U UX

” UCKYCCTBEHHbIX CITyTHUKOB. [lepBas bubnuoreka LIOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bub6mmoreka [JOK
24 Cuia octu. 3akoH ['yka. Bec tena
H1a YTPYTOCTH. SaKOr L yX e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuasI cui bubnuorexa LIOK

25 TpeHus. J[BHKEHHUE B )KUIKOCTH M rase ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI CONIPOTUBIICHUS CPEbI https://m.edsoo.ru/2cb29676

26 Hasnenue. I'ugpocrarnyeckoe bubnuoreka LIOK



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/1242f32e

nasienue. Cuiia Apxumena

https://m.edsoo.ru/a28aa7ad

AOQCOJIIOTHO TBEPJIO€ TEJIO. bu6mmoreka [JOK
27 [TocTynaTenbHOE 1 BpamaTeibHOE bu6mmoreka [{JOK
JIBI)KEHUE TBEPIIOTO TeJia https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbI OTHOCUTEIBLHO OCH bubnuoreka [JOK
BpaieHus. [1neqdo cuibl https://m.edso0o.ru/653d3459
CnoxxeHue cuil, IPUIOKEHHBIX K
29 TBepAOMY Teny. LIeHTp TskecTH Tena. bu6nuoreka IIOK
YcnoBust paBHOBECUS TBEPAOIO TEA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOoBecus
bubnuoreka [JOK
30 Pemienue 3agau
A https://m.edsoo.ru/dc1caacQ
31 Konrponbnas pabora no Teme bu6nuoreka IIOK
"Tunamuka. CtaTuka TBep0ro Tena" https://m.edsoo.ru/9f5a574¢
NmMnynbsc MaTepuanibHON TOYKH,
1 CHUCTEMBI MaTEpUaAIbHBIX TOUEK. LIeHTp bubnmuoreka [JOK
MAacC CUCTEMbI MAaTEPUAJIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUH IIEHTPA MAcCC
WMty ibC CHIIBI 1 NI3MEHEHHE UMITYJIbCa
33 Tesa. 3aKOH COXPaHEHUsI UMITYJIbCa Bubmmorexa [JOK
’ P y ' https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXEHUE
MoMeHT uMItysnbca MaTepUATBHON
34 touku. [IpencraBienue o coxpaHeHUN bubnuoreka LIOK
MOMEHTA UMITYJIbCa B LEHTPAJIIbHBIX https://m.edsoo.ru/d6532eb9
TIOJISIX
bubmuoreka [JOK
35 Pewenne 3anau
s https://m.edsoo0.ru/f7706d63
36 Pabota cuibl Ha MajaOM U Ha KOHEYHOM bubmmoreka IIOK
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nepemenieHuu. ['papuyeckoe
MpeicTaBiIeHre paboThl CUIIBI.
MOITHOCTE CHJIBI

https://m.eds00.ru/913974c7

Kunernueckas sneprus. Teopema 00

bu6moreka [JOK

37 U3MEHEHUH KUHETHYECKON YHEPTUN
. p https://m.edsoo.ru/9a5e2e74
MaTepUuaIbHON TOYKH
IloTennmanbHbIe M HENOTEHIIMAIbHEIE
38 cuisbl. [loreHnmansHasg sHeprust. Bropast bubmmorexa IIOK
) priti. P https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tpetbst KocMuyeckas CKopocThb. CBsI3b
paboThI HEMOTEHIIUATBHBIX CHII C
39 H3MEHEHHEM MEXaHUYECKON SHEPTUU bubmmorexa IIOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHU4YECKON SHEPTrUun
Yupyrue u HEynpyrue CTOJIKHOBEHHS.
40 Y% EZHCHI/IG Bey If }J]'IJ'II/I IS UAcalbHOU bubmorexa TIOK
p PHYy https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
A1 KonTponbhas pabota no Teme "3aKoHbI bubnuorexa [JOK
COXpaHEHUsl B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuit o mpupoie
bu6mmoreka [IOK
42 TeruioTel. OcHoBHEBIE nooxeHusS MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBrKeHHE
Ctpoenue ra3000pa3HbIX, )KUIKUX U
43 TBTep JIBIX Te. Xa paKTe I,(BI/I)KeHI/ISI Hu bubmorexa HOK
p L P p https://m.edsoo.ru/c44d02¢e2
B3aNMOJIEMCTBUS YaCTHUI] BEIECTBA
Macca u pa3Mepsl MOJIEKYTT (aTOMOB).
P P ya( ) bubmuoreka [JOK
44 KommugectBo BemecTBa. IlocTosHuas

ABoraapo

https://m.edsoo.ru/c5b72ab7
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Temneparypa. TemnoBoe paBHOBECHE.

bubmuoreka [JOK

45
Illxana Ienbcus https://m.eds00.ru/0070d493
bubmuoreka [JOK
46 Pemerue sanas https://m.edsoo.ru/1531abas
but6mmoreka [IOK
47 14 ira3. [’
FICAIDHBI T3, 1 a30BRIC SAKOHDI https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menneneepa-Kianeiipona. bubnuoreka [JOK
Pemrenue 3amgau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TemmiepaTypa. 3aKoH bu6mmoreka [{JOK
JanpToHa https://m.edsoo.ru/14¢02d1f
50 W3omporeccsl B naeaabHOM rase ¢ bubnuoreka LIOK
MMOCTOSHHBIM KOJTMYE€CTBOM BEILIECTBA https://m.edso00.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog) OIIECCOB: I:ISOTG Ma, U30X0opa Bubmmorexa LIOK
pon ' PM, pa, https://m.edsoo.ru/1344327b
nzobapa
but6mmoreka [JOK
52 0] MKT
CHOBHOC ypasfieHue https://m.edsoo.ru/c8094721
bu6moreka [JOK
53 Pemrenue 3ana
HICHHE Saad https://m.edsoo.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CpeIHEeW KMHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYMATEIBHOTO TEIJIOBOTO JIBMXKCHUS
€€ JacTull
55 O06o001IeHre U CUCTEeMaTU3aIUs 3HAHUIA bubnuoreka [JOK
o teme "OcHoBbl MKT" https://m.edso0o.ru/09d12fd8
56 Konrtponsnas padora o teme "OCHOBBI bubnuoreka LIOK

MKT"

https://m.edsoo.ru/13adad59
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TepMoguHamMuyeckas cucrema. 3ailanue
BHEIIHUX ycioBuil miig T/l cuctemsl.
BremHue v BHyTpeHHUE TTapaMeTpHhI.

bubnuoreka [JOK

57
[TapameTpsr T/l cuctemMbl Kak cpeHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIUYUH, OMTUCHIBAIONIUX €&
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpown3BonbHas penakcamus TJ] bubmorexa OK
P p ! https://m.edsoo.ru/8ec51210
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moenp naeanbHOro ra3a B
59 TEPMOJIMHAMHUKE. Y CITOBUS bubmmorexa OK
p - 7C https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJIECIIH
60 VYpaBuenue MenneneeBa-Knanelipona u bu6mmoteka [JOK
BBIPAXCHUE [UIsl BHYTPEHHEN SHEPIUH https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpeHHEN SHEPTrUun
61 OJTHOATOMHOTO UEabHOTO rasa. bubnuorexa [JOK
KBazucrarnueckue u HeCTaTUYECKUe https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTa B
2 TepMoJIMHaMUKe. Beruncnenue paboTsl bu6nuoreka IIOK
1o rpa¢uKy mnporecca Ha pV- https://m.edsoo.ru/741d5738
IuarpaMMe
Tennonepenada kak crmoco0d U3MEHEHUS
63 BHYTpeHHeH sHeprun TJ1 cucteMsl 6e3 bu6morexa TIOK
yp p https://m.edsoo.ru/3d734561
COBEPILICHHS pabOTHI
64 KonBekuusi, TEII0npoBOIHOCTb, bubmuoreka [JOK
U3JIy4YeHUE https://m.edsoo.ru/157b54cd
65 KomnuectBo Temnorsl. Tenmno&éMKOCTh bu6mmoreka [JOK
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Tena. Y ienbHas U MOJISIpHAs
TEIIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAHUSI TOTIJINBA

https://m.edsoo.ru/7ba67355

66 Pacuér konuvecTBa TETUIOTHI PU bu6mmoreka [{JOK
TeTuIonepe1aue https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aqnabaTHOM mporecce. bu6mmoteka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnnuecTBo TeminoTel u paboTa Kak
68 MEpbl U3MEHEHHS BHYTPEHHEH YHEPTUH bubmorexa [TOK
P yIp p https://m.edsoo.ru/b047alcd
Tl cuctembl
Bropoii 3ak0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bu6muoreka IIOK
nporeccoB. HeoGpaTumMocTsb https://m.edsoo.ru/c64f464
MIPUPOHBIX MTPOLIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka [IOK
maruH. KITJ] https://m.edsoo.ru/2¢945513
71 Maxkcumansaoe 3HaueHue KIT. [{uxr bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 Pemenue 3ana
HHCHHE 38181 https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE aCTIeKThI
73 HUCII0JIb30BAHUS TEIIOBLIX JIBUTATEIIEH. bu6moreka [JOK
TemnoBoe 3arpsi3HEHNE OKpYyKaromen https://m.edsoo.ru/9867aaa7
cpenbl
bubmunoreka [JOK
74 Pemenue 3ana
HHCHHE 38181 https://m.edsoo.ru/c8c70432
75 O0001IeHre 1 cucTeMaTh3alusg 3HaHUH bu6mmoreka [IOK

o teme "TepMmoanuamuka. TernnoBbie

https://m.edsoo.ru/28d62b3f
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MaIIuHe"

KonTponbhas padota no teme

bu6moreka [JOK

76
"Tepmonunamuka. TeruioBbie MaTMHBI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanne U KOHACHCAIINS.
77 I/Icfla egne U KUTIeHUe. Y AelbHas bubmmorexa IIOK
P e https://m.edsoo.ru/6£8¢6777
TETI0Ta Mapoodpa3zoBaHus
HaceplieHHble 1 HEHACHIIIIEHHBIE MAPHI.
KauecTtBenHast 3aBUCHUMOCTD IIJIOTHOCTH
M JaBJICHUS HACBIIICHHOI'O I1apa OT
78 TEMIIEPATYPhI, UX HCSaBI/ICI/IM(E)CTL oT bubmorexa OK
.. PatyPEL, https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIIEHHOTO Mapa.
3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT
JIaBJIEHUS B JKUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U bu6muoreka [IOK
OTHOCHTEJIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemrenue 3agau
A https://m.edsoo.ru/18e951f3
TBépnoe teno. Kpucrammueckne u
81 amopdHble Tena. AHU30TPOINHUS CBOWCTB Bubmmorexa LIOK
P ) p https://m.edso00.ru/20a88a03
KpUCTAJJIOB
[naBnenue u KpUCTATIU3ALIMS.
82 VaennpHaAs TEINIOTA MIABJIEHUS bubmmorexa TIOK
A ' https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmanmu TBEPIOTO Tea.
Aedop P bu6mmoreka [IOK
83 Pactsixenue u cxxatue. Casur. Moayiib
. https://m.edsoo.ru/dalaabl0
FOura. [Ipenen ynpyrux nedopmaruit
’4 TemnoBoe pacmMpeHne KUIKOCTEN U bubnuoreka [IOK

TBép}lI)IX TEJI. AHFapMOHI/ISM TCIIJIOBBIX

https://m.edsoo.ru/7baSedf2
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KOJIeOaHMI 4acTHI] BELIECTBA

[Ipeobpa3oBanue sHEPrum B Pa3zoBbIX

bu6moreka [JOK

85
nepexonax https://m.eds00.ru/97a0672f

bub6mmoreka [JOK

86 VYpaBHeHUE TEIJIOBOTO OaaHca

p https://m.edsoo.ru/ab15211b
bubmuoreka [JOK

87 Pemenue 3agau

s https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsKEHUE.

28 Kanunnsipusie siBnenus. Jlapnenue noa bubnuorexa LIOK
HUCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)kunkoctu. @opmyiia Jlammaca
O06001eHre U cucTeMaTu3alus 3HaHUM

" bu6moreka [JOK
89 1o TeMe "ArperaTHble COCTOSTHUS
" https://m.edsoo.ru/0b52575¢
BelecTBa. Pa3oBble NEPEXOIBI
KonrponsHas pabora no Teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa TIOK
P | ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DneKTpu3alus Tea U €€ MpOosIBICHUS.

91 Dnektpuyeckuii 3apsia. [[Ba Buaa bu6muoreka [IOK
JJIEKTPUYECKUX 3apsanoB. [IpoBogHuKH, https://m.edsoo.ru/1aff445f
JTUAJIEKTPUKU U TTOJTYITPOBOTHUKHI
DIIeMEHTapHBIN 3JIEKTPUUECKUM 3apsi.

92 3aKOH COXpaHEHUSs AIEKTPUUECKOTO bu6morexa TIOK

P p https://m.edsoo.ru/f49afd24
3apsna

93 Bzaumopeiictue 3apsanioB. Toueunbie bu6mmoreka [IOK
3apsasl. 3akoH Kyrnona https://m.edsoo.ru/445b7746

94 Pemenne 3agau Bubmorexa IOK

https://m.edsoo.ru/6b87ec5a
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https://m.edsoo.ru/08fc19bc

OnekTpuyeckoe noje. Ero neiictBrue Ha

bu6moreka [JOK

95
DJIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 2JIEKTPUYECKOTO MO,

96 [IpoGublii 3apsn. Jlunuu bubnuoreka LIOK
HaNPsKEHHOCTHU JIEKTPUYECKOIO MOJIA. https://m.edsoo.ru/3dac6957
OxHOPOAHOE AIEKTPUIECKOE TI0JIe
[TorenmanbHOCTH

97 3JIEKTPOCTATUYECKOTO 1oJIsi. PazHOCTH bubmmorexa I[JOK

p ) https://m.edsoo.1u/80021447
MOTEHIMAJIOB U HAIPsHKEHUE
[loTeHumanpHas SHEPrUs 3apsiia B
98 3JIeKTpocTaTrnyeckoM mnoJe. Ilorenmuan bubmmorexa TIOK
P ' https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO OIS
CBs13b HANPSKEHHOCTH TOJIS U

99 a3HOCTHU MOTEHIINAIOB JJII bubmmorexa TIOK
p https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO MOJIs

100 [TpuHIMI Cynepno3uiuu bubnuoreka [JOK
BJIEKTPUYECKUX TMOJIEH https://m.edsoo.ru/Ocfedabe

101 Pemrenue 3amgau bubmmorexa LOK

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lone bu6mmoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO 11O

103 00BEmy mapa. Ilone paBHOMEpHO bubmmorexa LIOK

y P ) p . p https://m.edsoo.ru/f7a665¢e
3apsSOKEHHON OECKOHEYHOM IITOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATHIECKOM bubnuoreka LIOK
noJie. Y CJIOBUE PaBHOBECHS 3aps0B https://m.edsoo.ru/32405eab

105 JM3IeKTPUKY U TTOTYIIPOBOAHUKH B bu6muoreka [JOK
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OJICKTPOCTATUYCCKOM II0JIC

https://m.edso00.ru/060ebab5s

Kongencarop. D1neKkTpoéMKOCTh

bu6moreka [JOK

106 C) &
KOHACHCATOPA. JICKIPOCMIOCTD https://m.edsoo.ru/845b4£73
MIJIOCKOTO KOHJIEHCATOpa
107 [TapamiensHOE COeIMHEHHE bubnuoreka LIOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COEAUHEHUE bubmuoreka [JOK
KOHJIEHCATOPOB https://m.edso00.ru/1€992920
109 DHeprus 3apsLsKeHHOTO KOHIeHcaTopa bubmorexa [TOK
P P A p https://m.edsoo.ru/73a34f18
but6mmoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBu>keHue 3apsKeHHON 4acTUIIbI B bubnuorexa LIOK
OZHOPOJHOM JJIEKTPUUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o01IeHre 1 cucTeMaTH3aIus 3HaHUHA bubnuorexa [JOK
1o TeMe "DnekTpudeckoe mnosie" https://m.eds00.ru/5752603f
114 KonTponbhas pabota no teme bubnuorexa [JOK
"Onexrpuueckoe noiue" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosiHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHUS MOCTOSHHOTO bubmorexa [TOK
yH https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bu6mmoreka [IOK
116 " .H DJ1C
crounmuiH Toka. Hanpsbienie 1 /1 https://m.edsoo.ru/0839al15
117 3akon Oma 11 ydacTKa LEeMnH. bubmuoreka [JOK
DIIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTH COMPOTUBJICHUS bu6mmoreka [JOK
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OJIHOPOJTHOTO TIPOBOJIHHAKA OT €T0
JUTHHBI | TDIOMIA/IH MOTIEPEIHOTO
CEeueHUs

https://m.edsoo.ru/95fcdf51

119 VY nenpHOE COMPOTUBIICHHUE BEIIECTBA. bu6mmoreka [{JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, NapaIebHOE, bu6mmoreka [JOK
CMEIIIAHHOE COCAUHEHUE IIPOBOJHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUYECKUX bu6nuoreka IIOK
ueneii. [lpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bu6mmoreka [{JOK
122 Pemerme 3a1a: https://m.edsoo.ru/3881b469
123 Pabota snexkTpruueckoro Toka. 3akoH bu6nuoreka LIOK
Jxoynsa —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka [IOK
124 Pemere 3axas https://m.eds00.ru/6761bf0f
MOMHOCTB 3AEKTPUUECKOTO TOKA.
125 TemnioBasi MOILIHOCTb, BbIIEIsAEMAst HA bubmorexa [TOK
m » BRI https://m.eds00.1u/99750a6f
pe3ucrope
bu6mmoreka [IOK
126 P
CHICHHIE sanat https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEe CONPOTUBIICHUE bu6mmoreka [IOK
HWCTOYHHUKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 715 TOJTHOM (3aMKHYTO) bubnuoreka [JOK
AJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 P
CHICHHE sa/ad https://m.eds00.ru/3580b679
130 MOoOMmHOCTh UCTOYHUKA TOKA bu6morexa TIOK

https://m.edsoo.ru/a0ae51d8
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bu6mmoreka [JOK

131 Kopotkoe samikatne https://m.eds00.1ru/546£5632
132 Konpaencarop B 11enu mOCTOSIHHOTO TOKa bubmorexa [OK
A pB I https://m.edso0.ru/3536813¢e
but6mmoreka [JOK
133 P
CHICHAC sa/ad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau no treme "IlocTostHHBIN bubmuoreka [JOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau o teme "llocTossHHBIN bubnuoreka [JOK
INEKTPUYECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3amayd mo Teme "IlocTOSTHHBIHM bubmuoreka [JOK
BJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o001enre 1 cucTeMaTru3alus 3HaHU
137 1o TeMe "[loCTOSHHBIN AIIeKTpUUISCKUi buGmorexa I1OK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubnuoreka LIOK
"TTocTOSIHHBIN ANEKTpUYECKUH TOK" https://m.edsoo.ru/1885ddf1
OnexTpuyeckas IpoBOAUMOCTh
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKUI bubmorexa [OK
P HICCTE. P https://m.edsoo.ru/da794295
TOK B MeTauiax. CBEpXIpOBOIUMOCTb
DIEKTPUYECKHUI TOK B pacTBOpax U
140 acIiaBax 3JIEKTPOJUTOB. 3aKOHBI bu6morexa TIOK
p p ) https://m.edso0.ru/4b423491
®dapanes 15 3JIEKTPOIn3a
bu6mmoreka [IOK
141 i !
DneKkTpuyeckuil Tok B razax. [1nazma hitps://m.cds0o.r/92d92676
142 DIEKTPUYECKHUM TOK B BaKyyMe. bu6mmoreka [IOK
BakyymHbie npu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B bubmuorexa [IOK
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MOJIyIPOBOIHUKAX

https://m.edsoo.ru/ab61c660

144

[TonynpoBoiHUKOBBIE TPUOOPHI

bubnuoreka [JOK
https://m.eds00.ru/83622200

145

@u3HYECKUil NPaKTUKYM IO TEME
"N3mepeHne CUIIbI TOKa U HaPSKEHUS
B LICIIN [TOCTOSIHHOTO TOKA IPY ITOMOILH
AQHAJIOTOBBIX U LIU(PPOBBIX
W3MEPHUTEIBHBIX MPUOOPOB" MK
"3HaKOMCTBO C ITUGPOBOMA
nabopatopueii o ¢usuke. [Tpumepsr
u3MepeHus PU3NIECKUX BETUYUH MIPU
MOMOILA KOMITBIOTEPHBIX JATUUKOB"

bu6mmoreka [IOK
https://m.edsoo.ru/5643ea56

146

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOTO JBHXKEHUS
C LIeJIbIO OMPE/IEIIeHNs MTHOBEHHOM
ckopoctu"

bubmuoreka [JOK
https://m.edsoo.ru/f629215f

147

@u3nYecKuil NPaKTUKYM 110 TEME
"N3mepenne yCKopeHus Ipu
MPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
NBIDKECHUY 110 HAKJIOHHOHU IUTOCKOCTH"
nnu "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
NBIKEeHUN"

bubmuoreka [JOK
https://m.eds00.1ru/6960b6ef

148

@u3nYecKuil NPaKTUKYM 110 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
najgeHus" win "M3yuenue nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTATILHO"

bu6moreka [JOK
https://m.edsoo.ru/d1ea2402

149

@uU3HYECKU NPAKTUKYM 110 TEME
"N3ydyeHue qBUKEHMs Tejla 10

bubmunoreka [JOK
https://m.edsoo.ru/bef53514
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OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOJTYJTIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH TIEpHoJia oOparieHus
KOHHUYECKOI0 MasTHHKA OT €T0
napaMmeTpoB"

150

@u3HYECKUil NPAKTUKYM IO TEME
"N3Mepenre paBHOAEHCTBYIOIIEH CHJITBI
MIpH JIBHKEHUH OpYyCKa M0 HAKJIOHHOU
mwrockocTh" uiun "[IpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa Mo HAaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACcCTOSIHUE OT €ro Macchl"”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

@u3HYECKUil NPAaKTUKYM 110 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BO3HUKAIOIIKX B IIPYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmaruu” nwin "Mzydenue
JBUKEHHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTHIO, IEPEKUHYTOMN Yepe3 JIErKUid
6moK"

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

152

®u3nYeCKUil NPaKTUKYM IO TEME
"Nzmepenune kod¢huimenTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 dHUILIEeHTA
3aBucuMocTtd FTp(N)" wim
"UccnenoBanue ABMKEHUS OpycCKa 10
HAKJIOHHOM IJIOCKOCTH C MepEMEHHBIM
Kod(pureHTOM TpeHus" win
"3y4yeHue OBUKEHUS Ipy3a Ha By C
TpeHueMm"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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153

DU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUid paBHOBECHS
TBEPJOTO TeNa, UMEIOIIETO OCh
Bpaienus" win "KoHcTpynpoBaHue
KPOHILITEHUHOB U pacy€T CUJI ypyroctu"
i "M3ydeHne ycTOMYUuBOCTH
TBEPAOTO Tella, HMEIOIIETO MJI0Aab
onopsl"

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

154

DU3NYECKUN TPAKTUKYM 10 TEME
"M3Mepenne uMItyabca Tesa mno
TOpMO3HOMY IyTH" nnu "M3mepenue
CHWJIBI TSTH, CKOPOCTH MOJIETTH
ANEKTPOMOOMIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI"
win "HccnegoBanue coxpaHeHuUs
HMITYJIbCa IPH YIIPYTOM
B3aumozeiictun" unu "Mamepenue
KMHETHYECKOM YHEPrUu Tella Mo
TOPMO3HOMY IIyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/8561fb28¢e

155

duznuecKuil MpakTUKyM 110 TeMe
"H3yueHne n30TepMHUECKOTro mpoliecca
(peKOMEHI0BaHO UCIOJIb30BAHNE
uuppoBoi 1adopaTopun)" wim
"M3y4eHne n30XOpHOro mpouecca” nin
"HN3yuenune nzod6apHoro npouecca’ uiu
"ITpoBepka ypaBHEHUS COCTOSIHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DuU3NYECKUN TPAKTUKYM I10 TEME
"M3Mepenne yaeabpHOM TemI0EMKOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/2f2faa61
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unu "HccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa" WIN
"UccnenoBanue anuadaTHOrO
nporiecca” win "M3yuenue
B3aMMOCBSI3H SHEPTHUH
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATypbl KUIICHHS KUIKOCTEH"

157

DU3NYECKUN TPAKTHUKYM I10 TEME
"N3ydyeHne 3akOHOMEPHOCTEM
HUcnapeHus KUJIKOCTen" uimn
"N3Mepenue y1eabHOM TeTIOThI
riaByieHus bpaa" win "M3ydenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WIIN
"N3mepeHne abCcoMOTHOMN BIaXKHOCTH
BO3/lyXa M OI[EHKa MacChl TapoB B
nomenieHun". U3mepenue

ko3¢ duUIIMeHTa TOBEPXHOCTHOTO
HaTSKEHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

DU3NYECKUN TPAKTUKYM I10 TEME
"HaO:roeHue npeBpalieHus SHepriuu
3apsHDKEHHOI0 KOHJIEHCATOpa B SHEPTHUI0
U3JTy4YEeHHs CBETOAMOAA" WU
"HM3y4eHne MpOTEKaHUs TOKa B LIETIH,
coJiepskalleil KoHaeHcarop" win
"Pacnipenienenue pasHocTu
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
IIOCJIEI0BATEILHOM COEIMHEHUH
KOHJIEHCATOpOB"

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

159

DU3NYECKUN TPAKTUKYM I10 TEME

bu6mmoreka [JOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

"UccienoBaHne cMEIIaHHOTO
COEIMHEHHUS PE3UCTOPOB" MIH
"U3MepeHue yieabHOr0 CONPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaTPSHKEHUS TS JTAMIThl HaKaJTuBaHMs "

https://m.edsoo.ru/2b179d98

@u3NUECKUil NPAKTUKYM IO TEME
"HaGnronenue anektponusa’ wim
"U3Mepenue 3apsia OJHOBAIIEHTHOTO
noHa" winu "HccnenoBanue

bubmuoreka [JOK

160
3aBUCUMOCTHU COINPOTUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPEZUCTOPA OT TeMMEpaTypbl' WIH
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEPUCTUKH aroaa"
PesepsuEIil ypok. O000IIIIEHNE 1
161 CI/ICTIe)MaTI/ISZ pI/IH 3HAHHWHU 110 TEME BrbmaoTexa LIOK
" H" https://m.edsoo.ru/ed017d93
Knnematnka
PesepBurlii ypok. O000111€HIE 1
162 CI/ICTIe)MaTI/IBZIIl)I/IH 3HAHUH 110 TEME Bubmaorexa OK
" " https://m.edsoo.ru/3149956b
JnHamuka
Pesepsubiil ypok. O000IIEHNE U
163 CI/ICTI;MaTI/I?,ZpI/ISI 3HAHUH 110 TEME Bubmioreka LOK
" B " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOro Tela
Pesepsublil ypok. O000IIEHHE U
164 CI/ICTIe)MaTI/IL’»ZpI/I}I 3HAHHUHU II0 TEME Bubmaorexa LIOK
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXAHHUKE
PesepsHrlil ypok. O000IIEHNE U
P P EH but6mmoreka [IOK
165 CHCTEeMaTHU3alus 3HaHUH 110 TeEME

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b

teopun"

PesepBHeIil ypok. O600ICHHE 1

166 CHCTEMAaTHU3allus 3HAaHUH 110 TEME 1 Bubmiorexa IIOK
I https://m.edsoo.ru/Obcc77¢cl

"TepmoanHaMuKa. TerioBble MalIuHb!"
PesepBHelil ypok. O000ICHHE 1

167 CHCTEMAaTHU3alMs 3HAHHH 110 TeMe 1 bu6mmoreka [JOK
"ArperaTtHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30Bble IEPEXObI"
PesepBHrlil ypok. O000IIEHHE U

168 CI/ICTI;MaTI/ISZl]pI/IH 3HAHHUHU II0 TEME 1 Eubmorexa IIOK
" B " https://m.edsoo.ru/f2381¢c0c

DIIeKTpUYECKOE T0JIe

PesepBusblii ypok. O0001IEHIE U

169 CI/ICTIe)MaTI/BZ pI/ISI 3HAHUHU II0 TEME 1 Bubmaorexa ITOK
" %,I . " https://m.edsoo.ru/3cae6dal

[TocTOsIHHBIN 31IEKTPUYECKUI TOK

PesepsHEbIil ypok. O0001IIEHNE U

170 CI/ICTI;MaTI/ISZ.]pI/IH 3HaHu# 1Mo TeMe "Toku 1 bubmmorexa LOK

H " https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/f2381c0c

11 KIIACC

KosmuectBo yacos DJIEeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Kontpoasnbie | IlpakTudecku
n/n Bcero u3ydyeHus | oOpa3oBaTejibHbIE
padoThbI e padoThbI
pecypchl
BzaumMoneicTBre moCTOSTHHBIX
1 MarHuTOB ¥ IPOBOJHUKOB C TOKOM 1 bubmorexa [OK
poBoa ) https://m.eds00.1ru/487a8593
MarnutHoe nozue. ['unoreza Amnepa
BexTop MarHuTHON UHIYKIINH.
2 [Tpun pnn Cynepno3u I/IIZ MAarHUTHBIX 1 bubmorexa [TOK
P vH ynep H . https://m.edsoo.ru/4clabccb
nosei. JIMHUY MarHUTHOM MHY KLU
3 MarsuTHO€ 1MoJIe POBOJHUKA C | bu6mmoreka [{JOK
TokoM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna AMrmiepa, e€ HanpaBJICHUE U 1 bu6mmoreka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3ana 1
HICHHE 3a7ad https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. | bubnuoreka LIOK
DNeKTpOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenua, €€ HanpaBlIeHUE U
7 MOJyJIb. JIBUKEHHE 3apsyKEHHOMU | bubnuorexa [JOK
YaCTULBI B OJHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnoJje
bubnuoreka [JOK
8 Pewenue 3ana 1
HICHUE a7t https://m.edsoo.ru/504e98c7
9 PaGora cubl Jlopennia 1 bu6muoreka [JOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/4c1abccb

https://m.edsoo.ru/d518bedb

but6mmoreka [IOK

10 Pemenne 3axad https://m.eds00.1ru/93617bd9
MaruuTHo€ 1moJie B BEUIECTBE.
11 deppoMarHeTUKy, napa- u bu6morexa TIOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKHU
OcHOBHBIC CBOMCTBA
12 dbeppomarnetukoB. [Ipumenenne bubmorexa [JOK
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTuKoB
13 Pemenue 3amad mo reme "MarautHOE bubmuoreka [JOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amaud mo reme "MarautHoe bubnuoreka [JOK
nose" https://m.edsoo.ru/41c4ae8a
SIBiIeHME DIIEKTPOMArHUTHOU
15 naAyKuu. [ToTok BEeKTOpa MarHuTHOM bubmorexa [OK
AYKIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIUN
but6mmoreka [IOK
16 INIC unnysiyn https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIUU bu6mmoreka [IOK
Qapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anexrpuueckoe nozie. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC vHAYKIMH B ABYOKYITUXCS bu6mmoreka [JOK
MPOBOJTHUKAX https://m.eds00.ru/0235¢c02
bubmuoreka [JOK
20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
b K
21 [IpaBuio Jlenna nommorexa O

https://m.edsoo.ru/bbc22726



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/d518be4b

NunyktuBHOCTH. Karyika

bu6mmoreka [IOK

22 oc e OCTOSIHHOT'O
HHAYKTHBHOCTH B HETH TOCTOAHHOT https://m.edsoo.ru/621eae9d
TOKa
” Asnenue camounaykiuu. IC bu6mmoreka [{JOK
CaMOWHIYKIIHU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bu6mmoteka [JOK
TOKOM. DJIEKTPOMArHUTHOE I0JIe https://m.edsoo.ru/b3cOadl 1
bu6mmoreka [JOK
25 Pemenue 3agau
A https://m.edsoo.ru/88f69d2b
%6 O06001IeHNE U CUCTEMATU3AIIHS bubnmuoreka [JOK
3HaHUU 10 TeMe "DieKTpouHaMuKa" https://m.edso0.ru/76484025
7 Konrponbnas padora no teme bu6nuoreka LIOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema. CBOOOIHEBIC
28 koJsieOanus. ['apMOHHYECKHE bu6morexa TIOK
P https://m.edsoo.ru/7¢1db385
KoJieOaHHs
29 KunemaTnueckoe 1 THHaAMHYECKOE bu6mmoreka [JOK
OITHMCaHUE KOJeOaTeIbHbIX IBIKEHUN https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvucanue. BeiBos
JUHAMHYECKOTO OIMMCAHUS
30 FapMOHHYECKUX KOJICOaHMH U3 UX buGmorexa ITOK
P https://m.edsoo.ru/e3¢99692
SHEPTEeTUUECKOTO0 U KHHEMATHYECKOTO
OITHCAHUS
bubmuoreka [JOK
31 AmmumuTyna u dasza KojaeOaHui
ynau o https://m.edsoo.ru/7a0c439a
[Tepunon 1 yactoTa KojieOaHMIA.
pHOA bubmuoreka [JOK
32 [Meproa Masbix cBOGOIHBIX

KoJIcOaHUIT MATEMATHUYECKOTO

https://m.eds00.ru/e0399319



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/621eae9d

MasTHuKa. [leproa cBOGOIHBIX
Kosie0aHui Npy>KMHHOTO MasiTHUKA

1 3aryxaromue KonedaHusl. bubnuorexa LIOK
Brinyxaennsie konebanus. Pezonanc https://m.edso0.ru/72¢93d09

bu6mmoreka [JOK

34 A §)

BTOROICHAHA https://m.edsoo.ru/6add2644
bubnuoreka [JOK

35 Penrenue 3amau https://m.edsoo.ru/addeec?1

https://m.edso0.ru/756123¢c5
Vpok-koHbepennusd "MexaHnueckue
36 K(fﬂe6aHI/I$(Ip BpM 3BIKAJIbLHBIX Bubmorexa ITOK
'}'/ https://m.edsoo.ru/8ef587be
WHCTpYMEHTaxX
O0001IeHrEe ¥ cucTeEMaTU3alusI
37 3HaHUH 110 TeMe "MexaHuueckue bubmmorexa LIOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

18 DneKTpOMarHuTHbIE KOJICOaHusI. bu6mmoreka [{JOK
KonebaTenbpHbIN KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMIIATY OB

39 3a 15)1 : KOHIEHCATOpa C aMILJIUT oyﬁ bubmmorexa LIOK

P A P yA https://m.edsoo.ru/0939afl
CHJIBI TOKA B KOJICOATEIHHOM KOHTYPE

40 3aKOH COXpaHEHUsI SHEPTUHU B bu6mmoreka [{JOK
UJealbHOM KOJIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEKTPOMArHUTHEIE

41 Kon}c]:GaHHﬂ Brin >1<p €HHEBIE bubmmorexa TIOK

' YA https://m.edsoo.ru/5¢668619
ANEKTPOMArHUTHBIC KOJICOaHUS
Ilepemennsblii TOK. Pe3ucrop u
bu6mmoreka [JOK
42 KOHJICHCATOP B LIEMU TIEPEMEHHOTO

TOKa

https://m.eds00.ru/84836152



https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be

KaTYH_IKa HHAYKTHUBHOCTHU B LCTIN

bubmuoreka [JOK

43
IEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa 1st SJIEKTPUUYECKOM TIenn bu6mmoreka [{JOK
TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOIHOCTE IEPEMEHHOI0 TOKA.
45 AMnnuTyaHoe U IeUCTBYIOLIEE Bubmiorexa IIOK
YA a yiom https://m.edsoo.ru/lcac6cdc
3HAQUYE€HHUE CUJIbI TOKA U HATPSHKEHUS
46 Pe3oHaHc B DIIEKTPUUYECKOHN IIEITA Bubmaorexa LOK
p H https://m.edsoo.ru/087506df
bu6moreka [JOK
4 P
7 CILICHHEC 321t https://m.edsoo.ru/al6836a4
Wneansuenif Tpancdopmatop.
48 IIpousso CTBI; ne(be patla I/Ip Bubmiorexa IIOK
P A > Tepelt . https://m.edsoo.ru/f97418ae
MOTpeOICHUE IIEKTPUUECKOM SHEPTUH
DKOJIOrM4eCcKHe PUCKHU IpU
IIPOU3BOJICTBE IEKTPOIHEPTUU.
49 Kp JILTYPA HCHOHBS(;[BpaHHHp Bubmiorexa IIOK
YIRTYP . https://m.edsoo0.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCETHEBHOM
JKU3HU
bu6moreka [JOK
50 P
CIICHHE 31t https://m.edsoo.ru/ee6677ed
bu6moreka [JOK
51 P
CILICHHEC 3a/1ad https://m.edsoo.ru/7cab59{8
O0001IeHrEe ¥ cCUCTEMATH3AIUI
52 3HAHUHU 110 TeMe "DIIEKTPOMArHUTHEIE Bubmaorexa OK
! P https://m.eds00.ru/40102429
KOJIeOaHus
53 MexaHn4eCcKUe BOJIHBL. bu6mmoreka [JOK

XapakTepUCTUKNA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/cfa307af

bu6mmoreka [JOK

54 Coii
BOHCTEA MEXQHITTCCKHIX BOTH https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 X
3Byx. XapakTepuCTHKU 3ByKa https://m.edso0.ru/138b6109
56 Wudpa3syk u yiapTrpa3Byk. LllymoBoe bu6nuoreka IIOK
3arpsAA3HEHUE OKPYXKAIOLIEH CPEbl https://m.edsoo.ru/7380038f
bu6mmoreka [JOK
5 P
7 CLICHHC 3a/1a4 https://m.edsoo.ru/cfd918bf
53 ONEKTPOMAarHuTHBIE BOJIHBI. bu6muoreka IIOK
N3ny4yenue 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3JIeKTPOMarHUTHBIX BOJIH. bu6mmoreka [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana >7eKTPOMarHUTHBIX BOJIH.
60 [IpumeHeHne 3J1eKTPOMarHuTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel%e
BOJIH B TEXHHUKE U OBITY
[IpuHIUIIBI paTuOCBs3U U
61 TeNeBHACHUS. Panpookamusi. bu6mmoreka [JOK
DNeKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f9611{8
OKpY>Karolleu cpebl
2 Konrponsnas padora no teme bubnuoreka LIOK
"Konebanus u BOTHBI" https://m.edsoo0.ru/4f7985a0
63 CaerT. 3aKOH MPSIMOJIMHEMHOTO bu6muoreka [IOK
pacmpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
Pewrenue 3a1au Ha npuMeHeHue
64 3aKOHa NPSIMOJIMHENHOT O Bubamorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHEHus CBETa
65 Otpaxenue ceta. [imockoe 3epkaiio. bu6mmoreka [JOK

Cdepuueckoe 3epkano

https://m.edsoo.ru/a005d2bb
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https://m.edsoo.ru/9f96f1f8
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https://m.edsoo.ru/d9ae1000
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[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJBHBIN MOKa3aTeNb

bu6mmoreka [JOK

66 npenomieHus. I1onHoe BHyTpeHHEE
p . yIp https://m.edsoo.ru/bc2e55¢d
oTpaxxkeHue. [IpenenpHbiii yron
MOJTHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4 Ha npruMeHEeHNE
67 3aKOHOB OTPaKE€HUS U IIPEITOMIICHUS bubmmorexa LIOK
p p https://m.edsoo.ru/49d830a9
cBeTa
Xon nyueit B mpusme. Jucnepcus
. bubmuoreka [JOK
68 cBeta. ClIOKHEBIN cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8elc3be
Ber
69 JIun3el. DOKYCHOE pACCTOSTHUE U bu6mmoreka [JOK
OIITUYECKAas cuja JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenne n300pa>keHUi B JIMH3AX U bu6nuoreka LIOK
HUX CUCTEMaX. YBeINUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHue
71 N300paKEeHU, OIYYAEMBIX C bubmmorexa LOK
p ’ y https://m.edsoo.ru/5a868109
HOMOIILIO JIUH3
72 I'na3 xak onrtnueckast cucreMa bubmmorexa LOK
https://m.edsoo.ru/ecd480a2
Pemenue 3amau. [Ipenesnst
73 OPUMEHNMOCTH r'€OMETPUUECKOMN bubmmorexa LOK
p p https://m.edsoo.ru/cd174al10
ONTUKU
74 CKOpOCTh CBETA U METO/IBI €€ bu6mmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubmuoreka [JOK
75 cIepcus cBeTa
Jlucniepcus caet https://m.edsoo.ru/lel6cc6be
76 WnTepdepennus ceeta bubnuoreka LIOK



https://m.edsoo.ru/f32aab06
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https://m.edsoo.ru/5a868f09
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https://m.edsoo.ru/5fc0c638

KorepenTtHble HICTOUHUKH. Y CIIOBUS

bubnuoreka [JOK

77 HAOJTIONICHUA MAKCHMYMOB https://m.edsoo.ru/c6416d48
MHHUMYMOB
bubmuoreka [JOK
78 Pemerue sanas https://m.edsoo.ru/3061de2b
but6mmoreka [IOK
& Hpnvenenne unrepdepenin https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Audpaxuus caera https://m.edsoo.ru/12ed04b5
21 JudpakiuonHas pemeéTka. Y cioBue bu6muoreka IIOK
HaOII0/IEHUS TTIAaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [JOK
82 Pemerue sanau https://m.edsoo.ru/d58c411a
23 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmuoreka [JOK
[Honspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 P
CHICHHC 3a1aq https://m.edsoo.ru/c56c8158
85 CBeTOBBIE SIBIECHUS B IIPUPOJIE bubmmorexa TIOK
PHPOZ https://m.edsoo0.ru/0b36363d
26 O06001IeHNE U CUCTEMATU3ALIHS bubmuoteka [JOK
3HaHu# 1o teMme "Onrtuka" https://m.edsoo.ru/8a14748b
27 KonTponbhas pabota no teme bubnuorexa [JOK
«Onruka» https://m.edsoo.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH
28 KJIACCHYECKOW MEXaHUKH. 3aKOHBI bu6mmoreka [JOK

OJICKTPOAWMHAMMKHU U IMMIPUHIUII
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/c9bd77cb
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https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/3061de2b

[ToctynaTel cnenraIbHON TEOPHUH

bubmuoreka [JOK

89
OTHOCUTEIBHOCTHA https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BpEMEHHOM
untepBai. [Ipeobpazosanus Jlopenia.

90 YcnoBue NpUIUHHOCTH. bu6mmoreka [JOK
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameyIeHre BpeMEHH B COKpaIlleHNe
JUTHHBI

01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bu6mmoreka [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs13p Macchl € 3HEpPTrUen u

92 HUMITYJIbCOM PEIIITUBUCTCKON YaCTHUIIEI bubmmorexa IIOK

y p ’ https://m.edsoo.ru/b6258ffa
DHeprus NoKost
93 PaBHOBeCcHOE TEeTIIOBOE M3ITyUCHUE bubmmorexa [OK
y https://m.edsoo.ru/f54035a5
bub6mmoreka [JOK
94 3aKkoH cMmerie B
KOH CMETICHITE BiHa https://m.edsoo.ru/1¢5{f752

95 ['umoTesa M. Ilnanka o kBaHTax. bubmuoreka [JOK
DOTOHEI https://m.edsoo.ru/a5ffa218

bu6moreka [JOK

96 OHe ¢ ¢hoToHa

HEPIHA U HMITYTLC (OTOH https://m.edsoo.ru/7fb307ec

97 ®otorddext. OnbiTer A. T bubnuorexa LIOK
CroneroBa. 3akoHsl poTodPdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DWHIITEWHA 15

98 ¢doroapdekra. "Kpacnas rpanuna” Bubmmorexa [JOK

- P P https://m.edsoo.ru/01ef4556
¢doro3pdexra

99 Jasnenue ceera. Onbitsl [1. H. bubnuoreka [JOK

JleOeneBa

https://m.eds00.ru/64b41966



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb

bu6mmoreka [JOK

100 BomHOBEIE CBOIICTBA YaCTHUIL hitps://m.cdsoo.ru/fS9cfeec
Bonus! ne bpoiia. /[inyHa BoIHEI e
101 b 017111;1;1[/1 aI;Me Bl §6naCTH ! bubmmorexa LOK
p P p . https://m.edsoo.ru/5df8bafl
JIOKaJIU3alUK JIBUKYIIEICS YaCTHULIbI
102 KopnyckyasapHO-BOJIHOBOH AyalIn3M bubmmorexa LIOK
PHyCKYAP y https://m.edsoo.ru/8ccab62a
103 Judpakums 3JIeKTPOHOB Ha bubnuorexa [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8¢c
Cnemndurka usMepeHuii B MUKPOMUDPE.
104 COO];H(()bHIeHI/ISI Hezn e eJ'IéHH(fCTef/'Ip bubmorexa HOK
N et https://m.edsoo.ru/65783dec
['eitzenbepra
bubmunoreka [JOK
105 Pewenue rpaguicckix sanad https://m.edsoo.ru/e70195bd
N bubnuorexa [JOK
106 Pemenme pacuCrheIx sanay https://m.edsoo.ru/ee9b3182
KoHnTtposbHas paboTa mo TeMam: BuG 10K
" non _ HNOJINOTCKA
107 OCHOBL{CTO ’ K"()pHyCKynﬂpHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyajiu3m
OnbITHI IO UCCIEAOBAHUIO CTPOCHUS
108 aroMa. IImanerapHas MoellL aToMa bubmorexa HOK
) p A https://m.edsoo.ru/312b750a
Pezepdopna
bubmuoreka [JOK
109 II b
OCTYJIaThl bopa https://m.edsoo.ru/404dfa9a
110 Bunpl ciektpoB. CriekTp ypoBHE# bu6mmoreka [JOK
JHEPruy aToMa BOAOpOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka LIOK

H3ITYy4YCHUC CBCTA

https://m.edsoo.ru/f945d85¢c



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
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https://m.edsoo.ru/f59cfcec

112

Jlazep

bu6mmoreka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sipa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe YHcio sapa. M3oTomsl.
PanuoakTuBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/34adaSde

114

3aKoH paJIMOaKTUBHOTO pacmaja.
CBoiicTBa MOHU3UPYIOIIETO
u3nyuyeHus. Bnusnue
PaZMOaKTUBHOCTH Ha )KUBbBIE
opranu3msl. Jlozumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3U HYKJIOHOB B sIJIpe.
Anepurie cunbl. JledekT Macchl sapa.
S nepubie peakuuu. SnepHoie
peakTopsl. [IpoGiemMs! ympaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJOTHYeCKHEe aCMeKThl Pa3BUTUSA
SJIEPHOMN YHEPTETUKH

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

116

Meroasl peructpanuu u
HCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
OyHIaMEeHTAIbHBIE B3aUMOJEHCTBUSI.
Bapuonsl, ME30HBI U JICNTOHBI.
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-riitooHHas MOJEb
aJ]pOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08as5hb

117

®usuka 3a npeaenamu CTaHIapTHON
Mojaenu. TéMHas matepus u TEMHas
sHeprus. EquHcTBO hrznveckoit
KapTUHBI MUpa

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



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de

Dransl pa3BUTUSL ACTPOHOMUHU.

bubmuoreka [JOK

118
3HayeHUe aCTPOHOMHH https://m.edsoo.ru/ad73e145
[TpuMeHUMOCTE 3aKOHOB (PH3UKHU ISt
119 0O0BSICHEHHSI IPUPOBI KOCMHUUECKHUX bubnuoreka LIOK
00BEKTOB. MeTo/1bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HUCClIeIOBaHNH
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIBI, PAAUOTEIECKOIEI bubmmorexa IIOK
- badl ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTPOHOMUS
Bun 38é3anoro neda. Co3sesnus,
121 SIpDKHUE 3BE3JIbI, IJIAHETHI, UX BUAUMOE bubmmorexa TIOK
p ABL ’ A https://m.edsoo.ru/aac588eb
NBIDKEHUE
Comnaeunas cuctema. ComHie.
122 ComnHeuHast akTUBHOCTE. MICTOUHUK bubmmorexa TIOK
o https://m.edsoo.ru/22748eb4
sHeprun CoJiHLA U 3BE3]
3BE3bI, X OCHOBHEIE
123 XapaKTepUCTUKHU. [[narpamma bu6morexa TIOK
| P p o p | https://m.edsoo.ru/42169944
CIIEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bI TJIaBHOM MOCIIEN0BATEIILHOCTH bubmmorexa TIOK
A A https://m.edsoo.ru/b3cb766¢
BryTpennee ctpoeHue 3BE3 .
125 CoBpeMeHHbIE TPEICTABICHUS O bubnuorexa [JOK
MPOUCXO0XKACHUU 1 3BOJtoIMU CoJlHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTallbl )KU3HHU 3BE3]
Mueunsiii [1yTe — Hama ["anakTuka.
126 Tune! ramaxktuk. YEpHBIE ABIPEHI B bubmmorexa TIOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
siIpax rajJakTUK
127 Bcenennas. Pacumpenue Beenennoit. bubnuorexa LIOK



https://m.edsoo.ru/d09da494
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e

3akon Xa66ma. Teopus bombioro
B3pbIBa. PemmKkTOBOE M3ITyueHHEe

https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas ctpykTrypa Beenennoil.
MeraranakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npobieMbl acTpOHOMUHU

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

@U3HYECKUI IPAKTUKYM 110 TEME
"WcciienoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MArHUTOB' MIIA
"WcciienoBaHue CBOMCTB
(dheppoMarueTukoB" UM
"UcciaenoBanue 1eHCTBUA
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

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

131

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3y4yeHne 3aBUCUIMOCTH CHJIBI
Amriepa OT cuibl ToKa" Win
"OnpeneneHne MarHUTHOM MHAYKIUN
Ha OCHOBE U3MEpPEHUS CUJIbl AMriepa"

bu6moreka [JOK
https://m.edsoo.ru/fcae91e9

132

@U3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBalHue IBIEHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" WIN
"OnpeneneHre UHIYKIUH BUXPEBOTO
MarHMTHOTO MOJs"

https://m.edsoo.ru/c36658da

133

@uU3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS
camouHaykiuu" wiu "Coopka Mojienu
3JIEKTPOMarHuTHOTO reHeparopa’

bub6mmoreka [JOK
https://m.eds00.ru/b8fb6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe

134

OU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHU HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"

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

135

@uU3HYECKUI IPAKTUKYM 110 TEME
"[IpeobpazoBaHme YHEPTUU B
MPY’KUHHOM MasTHHKE"

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

136

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MOCJIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTylIKy U pe3uctop"”
wiu "HccnenoBanue paboTs
HMCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

bu6moreka [JOK
https://m.edsoo.ru/89dc2d90

137

@U3HYECKUI IPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOM
BOJIHBI"

bub6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

@u3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue nokasaTesns NpeaoMICHUs
crexna" i "llomyuenue
N300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569eal

139

@uU3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" Win
"N3mepenne pOKyCHOTO pacCTOSHHS
paccerBaronIMX JUH3"

bubnuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

DU3NYECKUI TPAKTUKYM T10 TEME

bu6mmoreka [IOK



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/a28026bd

"Habmonenue nudpakmnmm,
nHTEepEPEHITNN U TIOJIIPU3AIIT
cBeTa"

https://m.edsoo.ru/8b7ac737

141

@U3HYECKUI IPAKTUKYM 10 TEME
"OrnpeneneHure UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHUIl (110
¢doTtorpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T110J1e)"

bubmuoreka [JOK
https://m.eds00.1ru/63756c¢47

142

@U3HYECKUI IPAKTUKYM 110 TEME
"N3mepenue noctossHHOM [1nanka Ha
OCHOBe ucclienoBanus poroaddexra"
win "HccnenoBanue 3aBUCUMOCTH
CHWJIbI TOKA Yepe3 CBETO/INO0/ OT
HarnpsokeHus"

bub6mmoreka [JOK
https://m.edsoo.ru/eb916182

143

@U3HYECKUI IPAKTUKYM 110 TEME
"UccnenoBanue cekTpa
pa3peKeHHOT0 aTOMapHOIo BOJOpoa
1 U3MepeHue nocrosiHHoi Pundepra”

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3HYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ ucnoap30BaHNEM J103UMeETpa”
nnu "M3ydenune nornomenus 6era-
4acTHULl aTIOMUHHEM"

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be

145

@u3HYECKUl IPAKTUKYM 110 TEME
"HaOnroaenus 38€31HOT0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH 11 ONIPEACIICHUS
IIOJIOKEHHUS HEOCCHBIX 00BEKTOB Ha

bub6mmoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e

KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBepHOro MoMymapus u
spkue 38E361" win "HaOmrogeHus B
teneckorn JIyHbI, TUIaHeT, TyMaHHOCTEH
U 3BE3IHBIX CKOIUICHUN"

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUU. Ponb GU3HUKHN U aCTPOHOMHH B

. . bu6mmoreka [JOK
146 9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
. . https://m.edsoo.ru/ad6ddeed
COIMAIBHON 1 ATUYECKOH cepax
JeSATETLHOCTH YeJIOBEKa
O06001IeHne U CUCTEMATU3AIIHS
147 3HaHuil. Poss 1 MecTo pu3nuku u bu6mmoreka [JOK
ACTPOHOMHU B COBPEMEHHON HAy4YHOHN https://m.edsoo.ru/18f19f7¢c
KapTHUHE MHpa
O06o001IeHre U cUCTeMaTH3aIUs
3HaHui. Ponb ¢pusnueckoil reopuu B
OPMHPOBAHUH MPEACTABICHUH O
148 ingnqelzmoﬁ Ka TEIHe MHpa, MECTO bubmmorexa LIOK
1 ap pa, htps://m.edsoo.ru/c7d400f4
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJIC
149 O06001IeHNE U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O060011IeHNE U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011IeHIE U CUCTEMATHU3ALUS bu6mmoreka [JOK
3HaHui no teme "J{uHamuka" https://m.edsoo.ru/2dfbafcs
152 O600IIeHrE ¥ CHCTEMATH3AIIHS bubmroreka ITOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/ad6ddeed

3HaHui o Teme "CTaTuka TBep10ro

https://m.edsoo.ru/3cca482e

Tema"
O00011IeHNE U CUCTEMAaTHU3ALUS Bt OK
. K
153 3HaHUH 10 TeMe "3aKOHbI COXPAaHEHUs nomroreka L
— https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CUCTEMATH3ALUS Eu6 OK
154 3HaHu# 110 TeMe "OCHOBEI htI‘/[I H;IOTe;(a 1 ledd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KUHETHUECKON Teopun”
O00011IeHNE U CHCTEMATH3ALUS - OK
. 10N
155 3HaHui 110 TeMe "TepMoauHaMUKa. oreka L{
| https://m.edsoo.ru/c63f7¢10
TennoBble MaIIUHEL
O00011IeHIE U CUCTEMATHU3ALUS
156 3HaHUU 10 TeMe "ArperaTHble bu6nuoreka IIOK
cocTosgHU BeniecTBa. Pa30BLIE https://m.edsoo.ru/1d36b5b1
nepexonnr”
O06001IeHrEe ¥ cucTeEMaTU3alusI Eus OK
. )it
157 3HAHUM MO TeMe "DNeKTpuIecKoe auorexa L
Hore" https://m.edsoo.ru/3bf0def9
O0001IeHrEe ¥ cUCTEMAaTH3aIII Eu OK
. . HOINOTEK
158 3HaHUH 110 TeMe "TloCcTOSTHHBIN amotexa I
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUH TOK
O00011IeHNE U CUCTEMATH3AIUS Bt OK
159 3HaHui 1o TeMe "TOKHU B pa3IuyHbIX nomorexa I
cpeax” https://m.edsoo.ru/3d40077a
160 O06001IeHNE U CUCTEMATU3ALIHS bubnuoreka [JOK
3HaHUH 110 TeMe "MaruutHoe noJie" https://m.edsoo.ru/3b4c06ae
161 PesepBHrIiil ypok. O600IIeHNE 1 bu6mmoreka [JOK

CucTeMaTHu3anusi 3HAHUH TI0 TEME

https://m.edso0.1ru/053e2248



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
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"OnekTpoMarHuTHas UHAYKIuUA"

PesepBubIil ypok. O60011eHIE 1

162 cucTeMaTu3alys 3HaHU 10 TeEME bubmmorexa IIOK
8 https://m.edsoo.ru/d6310bfd
"Mexannyeckue Koinedanus"
PesepBusblil ypok. O000ImIEHNE 1
163 CI/ICTIC)MaTI/ISZ.]pI/DI 3HAHUH 110 TEME bubmmorexa IIOK
. https://m.edsoo.ru/5e2bb&3d
"JeKTpoMarHuTHeIe KoseOanus"
PesepBHrlit ypok. O6001eHNE 1
164 CHUCTEMAaTHU3allNs 3HAHWUM 110 TEME bubnuorexa [JOK
"MexaHUYECKUE U 2JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJTHBEI"
PesepBusblil ypok. O000MIEHNE 1
165 CI/ICTre)MaTma}l]pHﬂ 3HAHUH I10 TEME bubmmorexa TIOK
" " 1 https://m.edsoo.ru/52ad1603
Omnruka
PesepsuEblil ypok. O000IIEHNE U
166 CHCTIe)MaTHSZpHH 3HAHUHU 110 TEME bubmmorexa LOK
5 https://m.edsoo.ru/5beclc65
"OcHoBrl CTO"
Pesepsusblil ypok. O000IIEHNE 1
167 CI/ICTl:e)MaTI/I?;ZpI/IH 3HAHUH II0 TeEME bubmorexa HOK
" 1 g " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM Tyaiu3m
Pesepsurblil ypok. O000IIEHNE 1
168 CI/ICTIG)MaTI/ISZPI/IH 3HAHUH 110 TEME bubmmorexa LIOK
8 https://m.edsoo.ru/1f511654
"®duzuka aroma"
PesepBHeIit ypok. O600mIeHNHE 1
169 CHUCTeMaTH3aIis 3HAHUH 110 TeMe bubnuoreka [JOK
"®u3uKa aTOMHOTO A1pa U https://m.edsoo.ru/905¢5¢ce0
3J€MEHTapHbIX YacTull"
170 PesepBHrlit ypok. O600111eHNE U bu6mmoteka [IOK



https://m.edsoo.ru/905c5ce0
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CHCTEMaTH3allus 3HAHHUI TI0 TeMe
"SnemMeHTs! acTpopu3uku"

https://m.edsoo.ru/2bftb94c

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

170

16



https://m.edsoo.ru/2bffb94c




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJILHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarta

10.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeILHON NPOrpamMMbl CpelHero 001ero 00pazoBaHus

JleMOHCTpUpOBaTh Ha MpUMeEpax pojb U MecTo (pu3nku B (HOpMHUpPOBAHUU
COBPEMEHHOM Hay4HOW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOM JEATEIbHOCTH JIFOJEH

10.2

YYHUTBIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUSCKUX MOJICTICH:
MaTepuagbHas TOYKa, MHEpLUaIbHas CUCTeEMa OTCUETa, aDCOIIOTHO TBEPI0E
TEJIO, UICATBHBIN Ta3; MOJEIN CTPOCHHS Tra30B, KUJIKOCTEN U TBEPJBIX TET,
TOYCUHBIN AJICKTPUUECKHUH 3apsi] — MIPHU pelIeHnn (PU3NIECKUX 3a1a4

10.3

Pacnio3naBath usznueckue sBIEHUS (MIPOLECCHl) U OOBACHSATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU  CTPOCHUS
BEIIECTBA U DJEKTPOJAMHAMHUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEMHOE  IBUKEHHE, CBOOOJIHOE TaJieHue TeJ, JBWKEHUE 110
OKPYXHOCTH, WHEpIUs, B3aumMojeucTBue Tei;, auddy3us, OpoyHOBCKOE
JIBIKEHUE, CTPOSHUE JKUJIKOCTEH W TBEPHBIX TEJ, U3MEHEHUE 00BhEMa Tel
Ipy HarpeBaHuM (OXJIAXKAEHHUH), TEIUIOBOE pPaBHOBECUE, HCIApEHUE,
KOHJIEHCAIUs, TUTABJICHHUE, KPUCTAJUTH3AIUs, KATICHUE, BIAKHOCTh BO3IyXa,
MTOBBIIICHHE JTABJICHUS Ta3a MPU €r0 HarPeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXIy NapaMeTpaMy COCTOSIHUS ra3a B M30IPOLIECcCaX; dJIEKTPU3ALMS Tel,
B3aUMO/ICVCTBUE 3aPsI0B

10.4

OrnuchIBaTh MEXaHUUECKOE JIBMXKCHHUE, UCTIONIBb3Ys (PU3UUYECKHE BEJIMUMHBIL:
KOOpJAMHATA, MYTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMITYJIbC T4, KUHETHYECKas DSHEpPrusi, NOTCHIMAJIbHAS JHEPTHs,
MexXaHW4ecKas paboTa, MeXaHW4YeCKas MOIIHOCTh;, TIPH  OINHUCAHUU
MPaBUJILHO TPAKTOBATh (PU3HUYECKUN CMBICI HCTOJIB3YEMBIX BEJIWYWH, UX
0003HAUCHUS W E€AUHUIBI, HAXOIUTHh (HOPMYJIbI, CBSI3BIBAIOIIME TAHHYIO
(DUBUYECKYIO BETUYUHY C IPYTUMHU BETMYUHAMU

10.5

OnuceiBaTh M3yYEHHBbIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJIEHUS,
UCHOJNB3Ys (PU3MUECKHUE BETMYMHBIL: JAAaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYecKas SHEeprus Xa0TUYECKOT0 JIBUKCHUS MOJIEKYI,
CpeIHEKBaJIpaTUYHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHSs 3Heprusi, padora raza, Kod3(p(UIMEHT MOJe3HOro AeHCTBUS
TEIUIOBOIO ABHUraTelsl; IPU ONUCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJb3YEMBIX BEJIWYMH, UX O003HAUEHUS M €IUHHIIBI, HaXOAUTh
(GopMybl, CBA3BIBAIOIIME JAHHYH (DU3MYECKYIO BEIUYMHY C APYTUMH
BEJIMYMHAM

10.6

OnucelBaTh  U3yYEHHBIE  AJIEKTPUYECKHME  CBOMCTBAa  BEIECTBA WU
AJIEKTPUYECKUE SIBJIEHUS (TPOIeCcChl), HCMONb3Yysl (U3NYECKUE BEITUUYMHBIL:




ANEKTPUYECKUN 3apsl, JJIEKTPUYECKOE II0Jie, HANpPsDKEHHOCTh OIS,
MOTEHLIKaJ, Pa3HOCTh MOTEHIIMAIOB; MPHU OMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3NYECKU CMBICIT UCTIONIb3YEMbIX BEJIMYMH, X 0003HAYCHUS U €TUHUIIBL;
yKa3blBaTh (DOPMYJIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHMHY C
JOPYTUMU BETUYUHAMU

10.7

aHATM3UPOBATh (M3UUECKUE TPOIECCHl U SABJICHHS, UCTIONL3Ys (HU3UIECKUE
3aKOHbl M MPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, I, I u III 3akonsI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM HHEPIruH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMI CYNEPINO3UIMUA CHUJI, TPUHIUII PABHONPABUI
WHEPIHMAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOCHHUSI BEIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpEAHEH KUHETUYECKOM
SHEPTUM TEIJIOBOTO JBIKEHHUS MOJICKYJI C aOCOJIOTHON TeMIepaTypou,
MEepBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa; mpu 3TOM pa3inuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TMPHUHIMIBI JCHCTBUS MAIIMH, MPUOOPOB H
TEXHUYECKUX  YCTPOMCTB;  pa3inuyaTh  yCIOBUS HMX  0€30IacHOro
WCIOJIb30BaHUs B TOBCEIHEBHOM JKHU3HU

10.9

BrimongaTe OKCIICPUMCHTBI IIO HCCIECOAOBAHHUIO (1)I/I3I/I'-IGCKI/IX SIBJIECHUU |
MpOoHeCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpH 5TOM
dbopmynupoBaTh podieMy (3aaady) U THIOTE3y YYEOHOT0 IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TPEIIOKEHHOTO 00OPYIOBaHUS, MPOBOAUTE OIIBIT
1 GOPMYIIHPOBATH BHIBOJIBI

10.10

Ocy1ecTBisITh NpsIMble U KOCBEHHBIE M3MEpPEeHMsI (PU3MUECKUX BEIINYMH;
P 3TOM BBIOMpPATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccrnenoBaTh  3aBHCHUMOCTH  MEXIY (U3MYECKMMU  BEIMYMHAMHU  C
HCIIOJIb30BAHUEM MPSAMBIX M3MEPEHUH; IpU O3TOM KOHCTPYHpPOBATh
YCTaHOBKY, (UKCHUPOBATh  pE3yJbTAaThl  IOJYYECHHOH  3aBHCHMOCTHU
¢u3nvecKux BENUYMH B BUAE TaONMHMIl W TpaduKOB, AeIaTh BBIBOIBI IO
pe3yabpTaTaM UCCIIEI0BAHHUS

10.12

CobmoaTh ipaBmiia 0E30MaCHOTO TPYAa MPH MPOBEICHUH UCCIICOBAHUN B
paMKax yuyeOHOro 3KCIEPUMEHTa, Y4eOHO-HCCIIEI0BATEIILCKOW M TPOSKTHON
JESITEeIbHOCTH C  HCIOJB30BAHUEM  H3MEPHUTENBHBIX  YCTPOWCTB W
nmabopaTopHOTro 000pYA0BaAHUS

10.13

Pematp pacuérHbie 3amauu C SBHO 3aJaHHONW (DU3MYECKOH MOJENbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MIPUHIIMITB; HA OCHOBE aHAllM3a yCIOBUS
3a/lau BBIOUPATh (PU3UYECKYIO MOJEIb, BBICTATh (PU3HMUECKUE BETUIHHBI
u QopMyIbl, HEOOXOAUMBIE sl €€ pEeIIeHUs, MPOBOJUTH PacCUEThl U
OIICHUBATh PEALHOCTD MOJIYICHHOTO 3HAYCHUS (PU3MUECKON BETHUNHBI

10.14

PemraTe Ka4C€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JJOT'MYCCKHU




HENPOTUBOPEUHMBYIO ILIEMOYKY PACCYKJIEHUH C OMOpPOH Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  mpu  pemieHMM  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(GOPMALlMOHHbIE  TEXHOJOTMM  JUId  TIOMCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpETallud U TPEACTaBICHUS Y4yeOHOW U  HAy4YHO-IOMYJISIPHOM
nHpOpMalliY, TOJYYEHHOH W3 pa3IMYHbIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATh MOIyYaeMyI0 HH(POPMALIUIO

10.16

[TpuBOANTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(H3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIET0O MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA T10 (bH?)HKe B HOBCGHHGBHOﬁ KHU3HU
s obecriedeHust 0€30MacHOCTH IMpH  OOpalleHHd ¢ TOpudbopaMu |
TEXHHYECKUMH YCTPOMCTBAMHM, JUISI COXPAHEHUsS 30POBbSI M COOJIOICHHS
HOPM 5KOJIOTUYECKOT0 MOBEJICHUS B OKPY’KaroLel cpere

10.18

PaGorate B rpymme C BBIMOJHEHUEM PA3TUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBLHO PACIPECNSITh 00SI3aHHOCTH U
IUIaHUPOBATh JACATCIBHOCTH B HCCTAHJAAPTHBIX CUTyalUdX, aJACKBATHO
ONCHMBAThL BKJIAA KaXXAOro M3 YYAaCTHUKOB TPYyIINbl B PCHICHUC
paccMmarpuBaeMoil mpoOIeMbl

11 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJbTara

11.1

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOI MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHUsI

JleMOHCTpUpOBaTh Ha MpUMEpPax pojb U MeCTO (pU3MKU B (HOpMHUpPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JEATEIBHOCTH JIOJIEH, ILIEJIOCTHOCTh M
€MHCTBO (PU3NYECKOM KapTUHBI MUpa

11.2

VY4auThIBaTh TPAHHUIBI TPUMEHEHUS HW3YyYEHHBIX (PHU3MUECKUX MOJETICH:
TOYECYHBIN DJIJIEKTPUUECKUM 3apsij, sAIepHas MOJEIb aToMa, HYKJIOHHas
MO/IENIb AaTOMHOTO Si/Ipa MPH PeleHHH (U3NIECKHUX 3a/1a4

11.3

Pacnio3HaBath u3nueckue sBIEeHUs (MPOLECcChl) U OOBICHATh UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKMA M KBAaHTOBOW (M3UKU: DIIEKTpUYECKas
IIPOBOJIUMOCTB, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICUCTBUSA
TOKA, B3aMMOJICUCTBUE MArHUTOB, JIEKTPOMAarHUTHAas MHIAYKLUA, JCHCTBUE
MarHuTHOTO II0Js HAa IPOBOJHUK C TOKOM U JBIWXKYLIMHCSA 3apsin,
JJIEKTPOMATrHUTHBIE Kosie0aHus u BOJIHBI, IIPSIMOJIMHEMHOE
pacmpocTpaHEHHE CBETa, OTPaKEHHE, MpPEIOMIICHHEe, HHTepdepeHIus,
mudpakius U MOJsIpU3alusl CBETa, TUCIEPCHs CBETA, (POTOAIEKTPHUECKHI




addexr (horoaddexT), cBeToBOEC NaBiIeHUE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  CCTeCTBEHHas W  HWCKYCCTBEHHas
paMOaKTHBHOCTh

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJJIEKTPUUYECKYI0 TMPOBOJMMOCTb pPAa3IMYHBIX Cpel) U
AJNIEKTPOMAarHWTHBIE  ABJIEHUS  (IPOLECCHI), HCMONb3Yysl  (U3NUECKUE
BEJIMYMHBI: JIEKTPUUYECKUN 3aps], CHIa TOKa, SJIEKTPUUECKOe HANpsHKEHUE,
AJIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh ToTeHnuanoB, JJ[C, pabora
TOKa, MHIYKIMS MarHUTHOro mois, cuia Awmnepa, cwia JlopeHua,
MHIYKTUBHOCTb KaTYIIKH, SHEPTHs 3JEKTPUUYECKOr0 U MarHUTHOTO IOJIeH,
IIEpUOJI U 4YacToTa KOJICOAaHUH B KoyieOaTelnbHOM KOHTYpE, 3apsl M cuia
TOKa B Ipolecce TapMOHUYECKMX 3JEKTPOMAarHUTHBIX KoJeOaHMH,
(GOKyCcHOE paccTOsSHME€ M ONTHYECKas CHia JIMH3bl; IPH  ONHUCAHUU
IPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIb3YEMbIX BEJIMYMH, UX
0003HaYeHHUs U EIUHMIIbI, YKa3blBaTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO
(bu3MYECKyI0 BEIMUHUHY C IPYTUMHU BEIUYMHAMU

OnuchiBaTh H3y4YEHHBbIE KBAaHTOBBIE SIBICHHS M IPOLECCHI, HCHOIb3Ys
¢u3nyecKkrue BEINYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
U 4YacToTa CBETa, PHEPrusi M MMITyJbC (OTOHA, MEpHO] Moyypacnana,
SHEpPrus CBA3M ATOMHBIX siep; MPH ONMCAHUM MPABHIBHO TPAaKTOBAaTh
¢bu3nuecKkuil CMBICI UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUEHUS U €AMHULIBL;
yKa3bIBaTh (POPMYJIbl, CBS3BIBAIOIIME AAHHYIO (U3UUECKYIO BEJIWYHMHY C
JAPYTUMH BEJTMUYUHAMHU, BBIYUCIIATH 3HAUCHNE (PU3NUECKOM BETMUUHBI

11.6

Ananu3upoBaTh GU3NUECKUE POLIECCH] U ABICHUS, UCHIOIb3Ys (pU3nUecKue
3aKOHBl W TNPUHIMIBL 3akoH OMa, 3aKOHBI MOCJEN0BATENbHOTO MU
napajyieIbHOT0 COeAMHEHUs MTPOBOIHUKOB, 3akoH JIxoyns — JleHna, 3akoH
JIEKTPOMArHUTHON MHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacnpoCTpaHeHHs
CBETa, 3aKOHbI OTPA)KEHUS CBETA, 3aKOHBI MPEJIOMJICHUsI CBETa, YpPaBHEHUE
OnHiuTeiHa 111 QoTodPdexTa, 3aKOH COXpAaHEHUs DSHEPruM, 3aKOH
COXPAHEHHUsI MMIIYJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUUYECKOTO 3apsa, 3aKOH
COXPAaHEHHUsI MACcCOBOT0 4MCJa, IOCTyJNaTbl bopa, 3aKOH paJnOaKTUBHOIO
pacmajza; Hpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIpAXEHWE UM YCJIOBUS  (IpaHUIbI,  00JacTy)
IIPUMEHUMOCTH

11.7

OHpeI[eJ'IHTL HaIlpaBJICHUEC  BCKTOpAa HHAYKIOHU  MAarHuTHOI'O  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

11.8

CtpouTh W ONHUCHIBATH HM300pa)kK€HHE, CO3/IaBaEMOE IUIOCKUM 3€pPKaJIoM,
TOHKOW JTUH30H

11.9

BrimmongaTe OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/ISI/I‘~IGCKI/IX SIBJIECHUU U
IMpOoHeCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMepCHHﬁ; IIpu 5TOM
dbopmynupoBaTh podieMy (3aaady) ¥ THIOTE3y YYEOHOT0 IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO 00OPYIOBAHWMS, MIPOBOIUTE OIIBIT
1 GOPMYIIHPOBATH BHIBOJIBI




11.10

OcymecTBISTh MPSMBIE M KOCBEHHBIC M3MEPEHHUS (PU3MUECKUX BEIUYHWH;
MpU 3TOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO HM3MEPEHHUS] W HCIIOJIh30BaTh
W3BECTHBIC METO/IbI OLIEHKHU MOTPEITHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJb30BaHUEM
MPSIMBIX U3MEPEHUH; MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3UYECKHUX BEJIMYWH B BHJIC
Ta0auI] ¥ TpadKOB, JIeJaTh BEIBOIBI TIO PE3yIbTaTaM MCCIICI0BAHMS

11.12

CobmoiaTh TipaBmiia OE30MMACHOTO TPYAa MPH MPOBEICHUH UCCIICOBAHUIN B
paMKax y4yeOHOTo SKCIIEpUMEHTa, Y4eOHO-MCCIIeI0BATEIbCKON M MMPOSKTHON
NESTeTbHOCTH C  HWCIOJB30BAHUEM  W3MEPHUTENBHBIX  YCTPOWCTB M
1ab0paTopHOro 00opyA0BaHUs

11.13

Pemate pacuérHble 3a7a4M € SIBHO 3aJaHHOM (DU3HYECKON MOETbIO,
UCTIONB3Ysl (PU3UUECKUE 3aKOHBI U MPUHLUIIBI;, HA OCHOBE aHAJIN3a YCIIOBHS
3a/laud BBIOUPATh (PU3UYECKYI0 MOJIEIb, BBICTATh (PU3HMUECKUE BETUIHHBI
u (opmynel, HEOOXOAUMBIE Ui €€ peIIeHUs, NMPOBOIUTH PACUYETHI U
OLIEHUBATh PEATHHOCTH MOIYYSCHHOTO 3HAYCHHS (PU3NIECKON BETUINHBI

11.14

Pemats KaueCTBCHHBIE 3a1a4u: BBICTPAUBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO IIENOYKY pACCYyXkKACHUM C ONOPOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

11.15

Hcnonp3oBaTh  MpU  pelIeHUH  y4eOHBIX  3ajjad  COBPEMEHHBIE
MHPOPMALIMOHHBIE  TEXHOJOTMU Ui [OMCKA, CTPYKTYpPHPOBAHUA,
UHTEpIpeTallud ¥ TpeACTaBlIeHUs Yy4eOHOW M Hay4dyHO-IOIYJSPHOM
MHPOpPMAlLIMK, TOJYYEHHOM U3 pa3IM4YHbIX HCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOTyYaeMyto HHPOPMaLUIO

11.16

OOBSACHATh TPHUHIMUIIBI JIEHCTBHS MAaIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS HMX O€30MacHOrO HCIOJNb30BAHUS B
MOBCEIHEBHON KU3HU

11.17

[IpuBoIUTH IpUMEPHI BKJIa/1a POCCUHCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKu, B OOBSCHEHUE NPOIECCOB OKPYKAIOLIErO0 MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonb3oBaTh TeopeTHUecKre 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
g obecriedeHHsi O€30MacHOCTH MpU  OOpalieHuH ¢ npudopamMu U
TEXHUYECKMMHU YCTPOICTBaMH, JUIsl COXPAHEHUs 3/10pOBbSI U COOIIONECHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKarollel cpene

11.19

Pa6OTaTB B TIpynmne C BLIIMOJHCHHUEM Pa3IMYHbIX COLOUAJIbHBIX pOHGI\/'I,
IJIAHUPOBAThH Pa0OTy TPYIIIIbI, PAlMOHAIBHO PaCHpeeiaTh 00s3aHHOCTH U
IUIAaHUPOBATE JCATCIBHOCTH B HCECTAHAAPTHBIX CUTyalUdaX, aJACKBAaTHO
OICHMBATh BKJIaA KaXXA0ro HMW3 Y4YAaCTHUKOB TPyINbl B PCHOICHUC
paccMaTpuBaeMoi TPOOIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa nposepsiemoro

pasaeja 3JIEMECHTA

HpOBepfleMble 3JIEMEHTDBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHUA

1.1

®uszuka — Hayka o npupone. Hayunele meTonbl
IIO3HAHMsSI OKpYyXkKarolero mupa. Pons sxkcriepumenTa
U TEOpUM B IIPOLECCE IIO3HAHUS IIPUPOIBL.
DKCcIepuMeHT B (U3UKe

1.2

MogenupoBanre  (U3MYECKUX  SBICHUH |
nporieccoB. Hayunele rumnore3sl. ®dusnyeckue
3aKOHBl W TEOpUU. ['paHuIBl HPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore u wMecto ¢m3uku B (HopMuUpOBaHHH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
MPAaKTUYECKOH IeATeTbHOCTH JIIOAeH

MEXAHUKA

KMHEMATHKA

2.1.1

MexaHndeckoe JABUXXCHUC. OTHOCHUTENBLHOCTD
MeXaHudeckoro JBmkeHHs. CucreMa oOTcUYéra.
Tpaekropus

[lepememienne, CcKOpocTb (CpedHss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX TPOCKIHWU HAa OCHU CUCTEMBI KOOpIAMWHAT.
CrnosxeHue nepeMeIieHni U cI0KeHne CKOpOoCTen

2.1

PaBHOMEpHOE U pPaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBwkeHue. ['papuku  3aBUCHMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHMs, IIyTH U IEPEMEIICHUS
MaTepualbHOU TOYKH OT BPEMEHHU

CBobOogHOE TIazieHne. Y CKOpeHHue CBOOOIHOTO
naacHus

Kpuponuneiinoe JIBIDKCHHE. PaBHOMepHOE
JBH)KECHUE MaTEPUATIbHONM TOYKU II0 OKPY>KHOCTH.
VYrioBass CKOpOCTh, JIMHEHHAsE CKOpocTh. Ilepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

Texandeckue YCTPOﬁCTBaZ CIINAOMETpP, ABHIKXCHHC
CHapsAd0B, LHCIIHBIC U pCMCHHLIC IICPCAaun

[Ipaktudyeckne paboThl. V3MepeHHe MrHOBEHHOM




ckopocTH. MccnenoBaHue COOTHOLICHHUS MEXITY
My TSIMH, PO ACHHBIMU TEJI0M 3a
MocJieZIoBaTeIbHbIE PaBHBIC MPOMEKYTKH BpEMEHU
[P PaBHOYCKOPEHHOM JIBIJKEHUU C HayallbHOM
CKOPOCTBIO, paBHOW Hym0. M3yueHue IBUKEHUS
IIapuKa B BS3KOM KHUAKOCTH. V3ydueHue IBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Ipunnun orHocutensHOCcTH ['anmunes. IlepBbiid
3ak0oH HproTtoHa. IHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3uuuy cuil

223

Bropoii 3akoH HeroToHa 1511 MaTepuanbHON TOUKH B
uHepuuanbHol cucteme otcuéra (MCO). Tperuit
3aK0H HbIOTOHA 111 MaTepuaabHbIX TOUYEK

224

3akoH BCCMHUPHOI'O TAT'OTCHUSI. Cuira  TSOKECTH.
HepBaﬂ KOCMHYCCKaAsA CKOPOCTb. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHud
CKOJILKEHUSI M cuiia TpeHus nokos. Koadoumment
TPCHUA. Cuia COIIPOTUBJICHUA IIPpHU ABHXXCHUHU TCJIa
B XKHUJAKOCTH HJIU I'a3€

2.2.7

HOCTynaTeHBHOe u BpamaTeJIbHOC JABMOKCHUC
abCoOTHO TBEPAOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
[Lireuo cunbl. YcnoBus paBHOBECUS TBEPAOIO TEa B
HUCco

229

Texandeckue YCTpOﬁCTBaZ INOAIIMITHUKH, IBHKXCHUC
HCKYCCTBCHHbLIX CIIYTHHUKOB

2.2.10

[Ipaktrueckne paboTel. M3ydeHue ABMIKCHUS
Opycka 10 HAKJIOHHOM TUIOCKOCTH TIOJ JIEHCTBHEM
HecKoJIbKHX cuil. McciaemoBanue 3aBUCUMOCTH CHII
YIPYTrOCTH, BO3HHUKAWIIUX B JaepopMupyemoit
MPY’KUHE W PE3MHOBOM OOpaslie, OT BEIUYHHBI UX
nedopmarmu. MccnenoBaHue ycIOBHA paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BPAILICHUS

23

3AKOHbBI COXPAHEHUNA B MEXAHUKE

23.1

Nmmynsc MaTepualbHOM  TOYKH, CHUCTEMBI
MaTepualbHbIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
HMITYyJIbCA TeJla

232

3akoH coxpaHeHus nMmiyibca B MCO. PeaktuBHOE

JIBIKECHUE




233 Pa6ota cubl
234 MomHOCTb CUIbI
)35 Kunerndeckass »sHeprusi MaTepUaJbHOM TOYKH.
o TeopemMao KHHETHYECKO SHEPTUH
IlorenunanbHas sHeprus. IloreHnmanbHas sHEprus
236 yIpyro ne(pOopMHUPOBaHHON HIPYKUHBI.
o [TorennuanbHast SHEprusl Tejna BOJINU3U MOBEPXHOCTH
3emun
IloTeHnManbHBIE U HENOTCHIMAIBHBIE CUIIBL. CBA3b
3.7 pabOThl HENOTEHUMANbHBIX CHJI C W3MEHEHUEM
o MEXaHUYECKOM HHEPruM CUCTEMBI Tel. 3aKOH
COXPAHEHUSI MEXaHUYECKOM dHEPIrun
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHudeckue  yCTpOMCTBA:  JABWIKEHHE  PakKeT,
o BOJIOMET, KOTIE, MIPY>KHHHBIH MHCTOJIET
[TpakTudeckue paboTsl. V3yueHnue cBsA3U CKOPOCTEH
23,10 Tel Ipu Heynpyrom ynape. MccienoBanue csizu

paboOTBl CcHIBI € UW3MEHEHHEM MeEXaHHYeCKOM
SHEPTUHU Tema

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHU
OcHoOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-

311 KUHETUYECKON Teopur. BpoyHOBCKOE ABUKEHHUE.
Huddysusa. Xapaktep IBHKCHHS U B3aUMOICHCTBUS
YacTHUIl BeUlecTBa
Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOZENei

313 Macca MOJIEKYJI. Komungectso BEIIECTBA.
[TocrossaHas ABoraapo

3.1 314 TermoBoe paBHOBecue. Temmepatypa u  eé

n3mepenue. lllkana remneparyp Llenbcus
Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE

3.1.5 MOJIEKYJISIPHO-KUHETHUECKON TEOpUU HUIealbHOTO
rasa
AOcomoTHas Temmeparypa Kak Mepa CcpeaHei

3.1.6 KUHETUYECKOM HSHEPruyM  TEIUIOBOTO  JIBUKEHUS
yactul raza. [llkana remneparyp KenbBuna

317 VpaBuenue Kianeiipona — MenneneeBa. 3akoH
JanpToHa

3.1.8 ["azoBbIe 3akoHbI. M30mpolieccsl B U1eaaIbHOM Ta3e ¢




MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TepMa,
M30x0pa, u3odapa

TexHuueckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTudeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOW KoMHate. MccnenoBanue 3aBUCHMOCTH
MEXIy MapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJMHAMUMKNU

3.2.1

TepMoauHamMuueckas cucTeMa. BuyTtpennsis
SHEPTHUS TEPMOJUHAMHUYECKOW CHUCTEMBI M CITOCOOBI
€€ U3MEHEeHU

3.2.2

KonmnyectBo Temnotrel W pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UAEaTbHOTO ra3a

3.23

Bunant TeIIonepeIaun: TETJIONPOBOAHOCTb,
KOHBEKIIUSA, M3TyueHue. TemmoéMKocTh — Tena.
VaenrHasg  TemIoéMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI P TEIJIoNepeade

324

IlepBblii  3ak0H TepMOAMHAMUKHU. IIpumeneHue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K H30IPOLECCaM.
I'paduueckas nHTEpIIpEeTaIys paboTHI ra3a

3.2.5

TennoBeie MAaIlIMHBI. [IpuHIUIIBI JEUCTBUSA
TeroBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TeroBelX MamuHax. Koadduuument monesnoro
nevictBus (nanee — KII/1) teroBoit mamuubl. {ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOpatumocTh
IIPOLIECCOB B IpUpoze. TemIoBble ABUTATEIN.
DKosiornyeckue npo0IeMbl TEIIO3HEPTeTUKH

3.2.7

TexHuueckue YCTpOI‘/JICTBaZ ABUI'aTCJ]Ib BHYTPCHHCTO
Cropanus, OBITOBOH XOJOOUJIBHUK, KOHAUIIUOHED

3.2.8

[Ipaktrueckne pabotel. UM3mepeHuwe yaenbHOU
TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHNW A BEILECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooOpazoBanne M KoHAeHcalms. Mcmapenue u
KUATICHHE. YJenpHas TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTh TEMIIEPATyPhl KUIICHHUS OT JTaBJICHHS

332

AOcomoTHas ¥ OTHOCUTENbHAS BIIAXXHOCTh BO3IyXa.
Hacpiennsiii nap

3.33

Tépmoe tenmo. Kpucramnuueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpUCTAILIOB. JKuakue
Kkpuctaiybl. CoBpeMEHHbIE MaTepHAaIbI




[InaBnenue M KpucTauM3anus. Y aeiabHas TEeIioTa

334
riaBnenus. Cyomumanus
3.3.5 VYpaBHeHuUe TEII0BOro HanaHca
Texauueckue YCTPOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU TMOTYUYEHUS
o COBPEMEHHBIX  MAaTepuajoB, B TOM  YHCJC
HaHOMaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckne paboTel. HM3MepeHne BIAXKHOCTH
o BO3/yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3alus Tel. OJJekTpuueckuit 3apsia. JlBa
o BUJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [IpoBOHMKY, IUDIIEKTPUKH U IOIYIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUS JIEKTPUUECKOT0 3apsiaa
414 B3aumoneiicteue 3apsanoB. 3akon Kynona
DneKTpUyYecKoe noJe. Hanpsoxkénnoctsb
4.1.5 JIEKTPUYECKOro mnous. IIpuHuum cynepno3uuuy.
Jlnauy HaAnPsHKEHHOCTH AJIEKTPUUECKOTO TOJIS
416 Pabora cui AIIEKTPOCTATUYECKOTO TOJISL.
o IMTorennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOIHMKM ¥  JUAJIEKTPUKA B  MOCTOSSHHOM
4.1.7 ANEKTPUIECKOM noJie. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnekTpoéMKkocTh. KoHaeHcaTtop. DIeKTpOoEMKOCTb
4.1.8 IJIOCKOTO KOHJIEHCATopa. ODHEpPrusi 3apsyKEHHOI'O
KOHJIEHCaTopa
Texnuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,
419 ANIEKTPOMETP, ANEKTPOCTaTUYECKAs 3aluTa,
o 3a3eMJIGHHE  JJIEKTPONpUOOpOB,  KOHJEHCATOP,
KCEPOKC, CTPYHHBIN TPUHTEP
41.10 [IpakTHueckue paboTBhL. N3mepenune
o DIIEKTPOEMKOCTH KOHICHCATOPA
[MOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CyILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cuia Toka.
4.2 ITocTOosTHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 y4acTka nenu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenvHOE

COITPOTUBJICHUE BCIICCTBA




424

[TocnenoBarenbHOe, TapaJIeIbHOE, CMEIIAHHOE
COCIMHEHHE MMPOBOJHUKOB

4.2.5

Pabora snektpuueckoro Toka. 3akoH Jxoyms —
Jlenua

4.2.6

MOH.[HOCTB SJICKTPHUYCCKOI'O TOKA

4.2.7

aekTpoABwKymas cuna (manee — OJC) wu
BHYTPEHHEE CONPOTUBJICHWE MCTOYHHKA TOKAa.
3akoH OmMma JUISL MOJHOMN (3aMKHYTOM)
anekTpuueckoit renu. Kopotkoe 3amMbIkaHue

4.2.8

DNEeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAIIOB.
3aBUCUMOCTh  CONPOTUBJIEHHUS  METAIOB  OT
Temnepatypbl. CBepXIpOBOAUMOCTh

429

DNeKTpu4Yeckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTy4YKOB

4.2.10

[MonynpoBonuuku. CoOCTBEHHass W TPUMECHas
IIPOBOAMMOCTh IMOJYIpPOBOAHUKOB. CBoOMCTBa p-n
nepexo/a. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

DneKTpudecKuit TOK B INMEKTPOJIUTAX.
DNEeKTpOoNIUTUYECKAs JUCCOLUALINS. DIEKTPOIIU3

4.2.12

OnexTpuuecknil ToK B razax. CaMoCTOSTENbHBIN U
HECaMOCTOSTENbHBIA  pa3psiA. PasnuyHbple TUIBI
CaMOCTOATENILHOrO paspsaaa. Monnus. [1nazma

4.2.13

TexHuueckue ycTpoWcTBa: aMmIepMeTp, BOJIbTMETD,
peocTaT, UICTOYHHMKHU TOKa, dJIEKTPOHArpeBaTEIbHbIE
pudOpHI, 3JIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BAKYYMHBIH IO,
TEPMHUCTOPBI U (doTope3ucTopsl,
MIOJTYTIPOBOIHUKOBBIHN TMO/JI, TaJIbBAHUKA

4.2.14

[Ipaktuyeckue paboThl. M3ydeHue CMELIaHHOTO
COEZIMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTHUBIICHUS. HaGnronenue
ANIEKTPOJIN3a

11 KJIACC

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsieMble 31eMeHTHI COIeP:KAHUS

SJIEKTPOAMHAMUKA




4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAY KA

4.3.1

IlocTostHHBIE MAarduThbl. BzaumoaerictBue
HOCTOSIHHBIX MarHuTOB

43.2

MarnutHOe 1nosie. BeKTOp MarHMTHONM MHAYKLUH.
[Ipunnun cyneprio3unuy. JIMHMM — MarHUTHOMN
vHAyKIuU. KapTrHa TMHUA MarHUTHOW MHIYKIUU
IIOJISI IOCTOSTHHBIX MAarHUTOB

433

MarnuTHoe 1ose npoBoaHMKA ¢ TokoM. Kaptuna
JUHUNA MOJS JIMHHOTO MPSIMOTO MPOBOAHUKA M
3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  DOpcrena.  BsaumopeiictBue
MIPOBOJIHUKOB C TOKOM

4.3.4

Cuna Amniepa, €€ MOZlyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHma, e€ MOAyJb W HalpaBJICHUE.
JIBu>keHHe 3apspKEHHOM 4acTUIbl B OAHOPOJHOM
MarHuTHOM nose. PaGora cunbl Jlopenua

4.3.6

SIBneHue AIEKTPOMAarHUTHON MHAYKIIUU

4.3.7

[Torok BekTOpa MArHUTHON UHIYKLIMHU

4.3.8

OAC wmHaykuuu. 3aKkoH  3JIEKTPOMAarHUTHOMN
uHaykun Papazes

4.3.9

Buxpesoe snextpuueckoe none. 31C uHayKImm B
MPOBOJAHMKE, ABWXKYIIEMCS MOCTyHNaTelbHO B
OJTHOPOJTHOM MAarHUTHOM I10JIe

4.3.10

[IpaBuno Jlenma

4.3.11

WupyktuBHocTh. fIBrneHue camouHaykuuu. J/1C
CaMOMHTYKITHH

4.3.12

3Hepr1/1;1 MAarauTHOTO IMOJIA KaTYIIKKU C TOKOM

4.3.13

BJICKTpOMaFHI/ITHOe I10JIC

4.3.14

TexHuuecknue yCTpoMCTBa: MOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTBI, ANEKTPOABUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS MeYb

4.3.15

[IpakTnueckue pabotbl. M3ydyeHne MarHUTHOIO
MoJIsl KaTylIKu ¢ TOKOM. MccnenoBanue aencTBus
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanme SIBIICHHS AJIEKTPOMATrHUTHOMN
WHIYKITUU

KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOOOHBIE KOI€OaHUS.
I'apmonnueckue konebanusi. lIlepuoxa, dyactoTa,




aMIuInTya U dasza konedaHuin

[IpyxuHHBIN MagTHUK. MaTeMaTU4EeCKUI MassTHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarndyeckoen  AMHAMHYECKOE  ONMCAHME
K0JIe0aTeIbHOTO IBUKECHUS

[IpeBpamene 5»HEpruM NpU TapMOHUYECKHUX
kosebanusx. CBsA3b  aMIUIUTYyAbl  KoseOaHWUH
MCXOJHOW BEJIMYMHBI C aMIUIUTYJaMH KoJieOaHUM
€€ CKOPOCTU U YCKOPEHHUS

KonebaTenbHbIi KOHTYD. CBoOonaHbIC
ANIEKTPOMArHUTHBIE KojieOaHusT B  UACATHLHOM
Koie0aTeNbHOM  KOHType. AHANOTUS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyina Tomcona

3aKkoH COXpaHCHHUs  OHEPIUHU B nacaJbHOM
KoJIE0aTEIEHOM KOHTYpPC

BrinyxeHHbIE MEXaHUYECKUE Koje0aHusl.
Pesonanc. Pe3onancHass kpuBas. BbIHyXJI€HHBIE
3JIEKTPOMAarHUTHbIE KOJIEeOaHMU .

Ilepemennslil Tok. CUHYyCOUJANbHBIN IEPEMEHHBIN
TOK.

MOIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYJIHOE M
JEHCTBYIOIIEE 3HAUYCHUE CUJIbI TOKA U HAIIPSKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepenaya u
norpebieHue NEKTPUYECKON JHEpPruu.
DKOJIOrM4ecKHMe PpUCKH  IpU  NPOU3BOJCTBE
ANEKTPUYECKON SHEPIHUH. Kynerypa
HCIIOJIb30BaHUs 2JIEKTPOIHEPTUU B MOBCEIHEBHOM
KHU3HU

5.1.11

TexHnueckue YCTpPOMCTBA: ceiicmorpad,
JJIIEKTPUYECKUI 3BOHOK, JIMHUU JIIEKTpoIepesayd

5.1.12

[IpakTnueckue paboTHI. UccnenoBanue
3aBHCHMOCTH I€pUO/JIa MaJIbIX KosieOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTH U MAacchl TIpy3a.
HccnenoBanne mNEepeMEHHOTO TOKa B IEMH U3
MOCNE0BATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa

52

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, yCIOBUA
pacIpocTpaHEeHUsI. [Tepuon. Ckopoctb
pacnpoCcTpaHeHUs U JUIMHA BOJIHBL. [lonepeyunbie u




IMPOAOJBbHBIC BOJIHBL

522

WnTepdepenius u qudpakius MEXaHHIECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

DNeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUSL M3Iy4YEHUS
JJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTtanus
BeKTOpOB E, B 1 v B 3J€KTpOMAarHUTHOM BOJIHE B
BaKyyMe

525

CBoiicTBa 3JMEKTPOMAarHUTHBIX BOJIH: OTpPa)KEHHE,
MpeioMIIeHHE, HoJIsIpU3anus, nudpaxius,
untepdepeniusa. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[lIxana »JIEeKTPOMArHUTHBIX BOJIH. [IprmeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaarocCBA3n n TCIICBUCHUA.
Panuonoxkanus. DJeKTPOMAarHUTHOE 3arps3HEHHE
OKpY>Karolleu cpebl

5.2.8

Texanueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJbTpPa3ByKOBas JAUArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TeNneBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITUKA

5.3.1

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
olHOpoaHoM cpexe. JIyu cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKCHHS CBeETa.
[TocTpoenue n306paxeHuii B MIOCKOM 3epKaje

533

ITpenomnenue cBera. 3aKOHBI IPEJIOMIIEHUS CBETA.
AOCOIIOTHBIN NOKa3aTeNb MIPEIOMIICHUS

534

Ilonnoe BHyTpeHHee oTpaxkenue. lIpenenpHblil
YIOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

I[I/ICHCpCI/I}I cBeTa. CII0KHBIN cOCTaB 0€JIoro CBeTa.

IIBet

53.6

Colwuparonge M pacceuBarolIue JUH3BL. TOHKas
nuH3a. POKYyCHOE pacCTOsSIHUE U ONTHYECKas cuia
TOHKOM JuH3blL. [locTpoeHue un3zo0pakeHUil B
COOMPAOIIUX U pacceuBaroluX JnH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMYEHHE, TaBaEMOE JTUH30M

5.3.7

Hpe,[[eJ'IBI IMPUMCHUMOCTHU FGOMCTpH‘ICCKOﬁ
OIITUKH

5.3.8

WnTepdepenius csera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOI0ACHUS MaKCHMYMOB U




MUHUMYMOB B HHTEp(EpPEHIIMOHHOI KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakumst ceta. JudpakinmoHHas pemérka.
YcnoBue HaOMIOICHNS TIIABHBIX MAaKCUMYMOB TIPH

339 MaJicHHd  MOHOXPOMATHYECKOrO0  CBeTa  Ha
IU(PPAKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3zanus ceera
TexHuyeckue YCTpOWCTRA: OYKH, ayna,
5311 ¢doroamnmapar, MPOCKITMOHHBIN armrmapar,
o MHKpPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,
nudpakimoHHas pEIETKa, MOJIIPOUST
[IpakTuyeckue paboThl. V3MmepeHHe MokasaTelns
5312 TIPEJIOMIICHHUSI. Hccnenosanue CBOWCTB

I/I306pa)KeHI/II71 B JIMH3aX. Ha6J'IIOI[CHI/IC AUCIICPCUH
CBCTa

RJIEMEHTBI CTIIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns MIPUMEHUMOCTHU KJIACCHYECKOU
MCXaHUKU. HOCTy.]'IaTI)I TEOpHUU OTHOCHUTCIBHOCTH:
MHBAapHAHTHOCTb MOJYJIS CKOPOCTH CBeTa B
BaKyyMe, IPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENIFHOCTD OOTHOBPEMCHHOCTH.
3&M€I[J'I€HI/IC BPEMCHU U COKpAIICHUEC NJIMHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrHEH U HMIIYJIBCOM
CBOOOJHOM YacTHULbl. DHEPrusi MOKOs CBOOOJHOM
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

SJIEMEHThI KBAHTOBOM OITTUKU

®otonsl. @opmyna I[lnaHka CBsS3M 3HEPTHU
¢doTroHa € ero 4actoTod. DHEPrus M HMITYJIbC
¢doroHa

OtkpeiTue u uccnenoanue Gporodddexra. OnbIThH
A.I'. CroneroBa. 3akoHbl hoTOdPdexTa

VYpaBHeHnue OiHITeiHa a1 QoTorddexTa.
«Kpacnas rpanuna» gotordpdexra

7.1.4

HaBnenue cera. OnwiTel [1.H. JIeOGenena

7.1.5

XUMHUUECKOE JIEHCTBUE CBETA

7.1.6

TexHuueckue YCTpPOMCTBA: (hOTORIIEMEHT,
dboTogaTuuk, CoTHEUHas OaTapesi, CBETOINO]]

7.2

CTPOEHUME ATOMA




7.2.1

Mopenb aroma Tomcona. OnbiTe Pesepdopaa mo
UCCIIeIOBaHMIO CTpoeHus aToma. [InanerapHas
MoOJIeTIb aToMa

7.2.2

[Toctynmarer bopa. HM3myueHne u mOIJIOIMICHUE
(OTOHOB MpU MEpexo/ie aToMa C OAHOIO YpPOBHS
sHepruu Ha apyro. Buawr crektpoB. Crextp
YPOBHEW 3HEPruH aToMa BOAOpPOa

7.2.3

BosiHoBBIE CcBoOMcTBa yactuil. BonHbl ne bporins.
KopmyckymnsipHo-BoTHOBOH Ayanmu3m. Jludpakuums
JJIEKTPOHOB Ha KpHUCTAIIIaX
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CrioHTaHHOE W BBIHYXXJEHHOE  M3JIy4YCHHE.
Y CTpOHCTBO M IPUHLIUIT paOOTHI J1azepa

7.2.5

TexHrnueckue yCTpOMCTBA: CIEKTPAJIbHBIA aHAIN3
(criekTpoCKoI), J1a3ep, KBAHTOBBI KOMIBIOTEP

7.2.6

[IpakTuueckue paboTHI. Hab6monenue
JMHEWYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Merons! HaOr01eHUS u perucTpanuu
3JIEMEHTapHBIX YaCTHUIL

7.3.2

OTtkpsiTue paguoakTuBHOCTH. OmBITH Pe3epdopna
[0  ONpEAENCHUI0 COCTaBa  PaJUOAKTHBHOIO
m3nyuenusi. CpoiictBa anb(a-, Oera-, ramma-
U3Iy4YeHus. BIusHUe paTuoakTHBHOCTH HA YKUBBIC
OpTraHU3MBI

7.3.3

OtkpblTHE mnpoTOHAa M HeuTpoHa. HykioHHas
mognenb siapa [eiisenOepra — MBanenko. 3apsia
anpa. Maccosoe uucino sigpa. M3orornst

7.3.4

Anbda-pacnaz. DJNEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacma. ["amma-uznydenue. 3akoH
paZMoaKTUBHOTO pacmaja

7.3.5

DHeprusi CBsI3M HYKJIOHOB B siipe. SlaepHbIE€ CUJIBI.
JledekT macchl sapa

7.3.6

SAnepHble peakuuu. JleneHne U CUHTE3 s1ep

7.3.7

Anepubii  peakrtop. TepMosiaepHblli  CHHTES.
[Tpobnembl U MEPCHEKTUBBI AACPHON SHEPTETUKH.
DKOJIOrM4€eCKHE aCleKThI s,IePHON IHEPIeTUKU

7.3.8

BHCMCHTapHLIC YaCTHUIIBI. OTKpLITI/Ie IMMO3UTpPOHA.
(DYHZ[aMeHTaHLHBIC B3aHMMOJCHCTBUS

7.3.9

TexHuyeckue YCTpPOWCTBA: JO3UMETp, Kamepa
Bunscona, siaepHslif peakTop, arToMmHas 6omba

7.3.10

[IpakTnueckue pabotTel. HcciaenoBaHue TpPeKoOB




4acTHIl (10 TOTOBBIM (hoTorpadusm)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Be3nus, spkue 3BE3NBI,
IIJTaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

Conneynas cucreMa. IlnaHeTel 3eMHOI I'pyHIIBI.
IInaneTeI-TUTaHTBEl U UX CIIYTHHUKH, KapJIHNKOBBIC
m1a"HeTel. Manbie Tena COTHEYHOM CUCTEMBI

8.3

Connne, ¢orochepa m armochepa. CosHeuHas
AKTHBHOCTb

8.4

Ucrounnk sneprun CosHIA U 3BE3]

8.5

3BE31pI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TEeMIIepaTypa, ux
B3aUMOCBs3b. JMarpamMma «CHeKTpaabHbIM KIacc —
CBETUMOCTB. 3BE3 bl TJIABHOU
MOCJIEI0BATENBHOCTH. 3aBUCHUMOCTb  «Macca —
CBETUMOCTB)» JUTSL 3BE3N TJIaBHOM
MIOCJIE0BATENBHOCTH

8.6

BuyTtpennee ctpoenne 3BE31. CoOBpEMEHHBIC
HpeIICTaBJIeHI/ISI (6] HpOI/ICXO)KIIGHI/II/I 1 DSBOJIFOIIUU
CouHia v 3BE31. DTaribl )KU3HU 3BE3

8.7

Mneunslii Ilyts — Hama ['anaktuka. CrnupanbHas
cTpykrypa ['anakTuku, pacnpenencHue 3BE31, raza
n e, Ilonoxenne u nBuwxkenue ConaHua B
INanaxTuke. Ilnockas u chepuyeckas NOJCHCTEMBI
lNaakTukn

8.8

Tunel ramaktuk. PajguoramakTuku M KBasaphbl.
UYEpHble ABIPHI B sApax rajlakKTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6na. Pazberanue ranaktuk. Bo3pact u paauyc
Bcenennon, teopuss bosbioro B3peiBa. Mognens
«ropsiuer BeenenHnoi». PenukToBoe usiyyeHue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie poOIEMbI
aCTPOHOMHU




IHPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpedoOBaHMS

IIpoBepsiemble TpeOGOBaHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o0uero
oOpa3oBaHus

ChopMUpOBaHHOCTE YMEHHH pacro3HaBaTh (HU3HUSCKHUE SIBICHUS

(npoueccm) 1 OOBSICHATH UX HA OCHOBE HU3YYCHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIararomuMu (i)I/ISI/ILIeCKI/IMI/I HNOHATUAMH H

BEJIMYMHAMU, XapaKTEPU3YIOIIUMHU GU3UUECKUE TPOLIECCH

ChopMupoBaHHOCTb yYMEHHUH TNPUMEHATH 3aKOHBI KJIACCHUECKOM
MEXaHUKH, MOJIEKYJISIPHOMN buzuku u TEPMOJIUHAMUKH,
AIIEKTPOAMHAMHUKY, KBAaHTOBOW (DM3MKM JUIs aHAIU3a U OOBACHCHHS
ABJICHUN MHMKPOMHPA, MAakKpoOMHpa M MEraMupa, pas3jnyarb YyCIOBUS
(rpaHuIBI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TTOHUMAThH
BceoOIMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
UCTIONIB30BaHUSl YaCTHBIX 3aKOHOB; aHAIM3MPOBATh (pu3myeckue
IIPOLIECCHI,  MCIONb3Ysl  OCHOBHBIE  IIOJIOKEHMS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHUpOBAaHHOCT, YMEHHUS pa3IWdaTh YCIOBUS MPUMEHUMOCTH

Moenel (GU3NIECKUX TN U MPOIIECCOB (SIBICHHM )

CdopMHpOBaHHOCTh YMEHHUS pelIaTh pacu€THblE 3aJaud C SIBHO
3aJJaHHOI W HEABHO 3aJaHHON (pu3MUYecKOW MOJAENbIO: Ha OCHOBAHUU
aHaJlM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJENTH, OTBEYaIoIlne
TpeOOBaHUAM 3a/1a4H, IPUMEHSATH (DOPMYJIBI, 32KOHBI, 3AKOHOMEPHOCTH
U TOCTyJarbl  (pU3MUEeCKHMX  TEeOpud  MPU  HCIOJIb30BAHUU
MaTE€MaTHYECKNX METOJOB DPELICHMs 3aJad, IMPOBOAUTh Pacd€Thl Ha
OCHOBAaHUM MMEKIIMXCSA JaHHBbIX, AaHAJIU3UPOBATH pE3yJIbTaThl U
KOPPEKTUPOBAaTh  METOABl  PEHIEHHS C y4ETOM  IOJYYEHHBIX

pe3yJIbTaTOB

Pemarp xauecTBeHHbIE 3a7aud, TpeOyrolue MPUMEHEHHs 3HAHUN U3
Pa3HBIX Pa3AeliOB IIKOJIBHOTO Kypca (PU3WKH, a TAaKKE HWHTETpAIluu
3HAHUM M3 JIpyTHUX NPEIMETOB E€CTECTBEHHOHAYYHOI'O LHMKJIA:
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUH C ONOpoOd Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (I)I/I3I/I‘I6CKI/IG SBJICHUSA




Bnanenne OCHOBHBIMH METOJlaMU HAy4YHOTO MO3HaHMS,
UCTIONIb3YEeMBbIMH B (PU3UKE: TPOBOAMTH NPSAMbIE U KOCBEHHBIC
U3MEepeHusl (U3NYECKUX BEIMUYMH, BBIOMpas ONTUMAJbHBIH CIOCOO
WU3MEPEHHsI U UCIIONIb3Ysl W3BECTHBIE METOJBI OLCHKH MOIPEIIHOCTEN
U3MEpPEHUl, MPOBOJIUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (PHU3HMUECKUX
BEJIMYMH C HCIOJB30BaHUEM TMPSIMBIX H3MEPEHHUH, OOBACHATH
MOJYYECHHBIE PE3yNbTaThl, UCHOIb3Yd (U3NUECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JIeNIaTh BBIBOJIBI; COOJIOAATH MpaBUia 0€30MacHOro Tpyda
IpY TPOBEIECHUH HMCCIIEJOBAHUI B paMKaxX y4eOHOTO 3KCIIEpHMEHTa U
yueOHO-UCCIIEJOBATEIbCKOM  JESTEIbHOCTH € HCHOJIb30BAHHUEM
IU(GPOBBIX ~ U3MEPUTENBHBIX  YCTPOWCTB U J1aOOpaTOpPHOIO

o0opyaoBaHus

CdopmupoBaHHOCT,  yMEHMIl  aHaIM3UpOBaTh M OLIGHUBATH
IOCIICACTBHUA 6BITOBOﬁ u HpOHSBOI[CTBGHHOfI ACATCIIbHOCTH YCJIOBCKA,
CBS3aHHON C (DPU3MUYECKUMHU MPOLIECCAaMU, C TMO3HIMHA 3KOJIOTHYEeCKON
0€30MacHOCTH; Ipe/ICTaBICHUM 0 panroHaIbLHOM
NPUPOJONOIB30BAHUM, A  TaKXE€  Pa3yMHOM  HCIOJIb30BAaHUU
JOCTMKEHHM HAayKM W TEXHOJIOTMH I JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEYECKOro 00necTBa

OBnaneHue pa3iauuHbIMH crocobamMu  paboTel ¢ uHbOpManmen
(GuU3HYEeCKOro  CONEpKaHUs C  HMCIHOJB30BaHUEM  COBPEMEHHBIX
UHPOPMAIIMOHHBIX TEXHOJOTUH; pPa3BUTHE YMEHUW KPUTHYECKOTO

aHaJIM3a U OLICHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nHpopMaluu

10

ChopMHUpOBaHHOCTE ~ YMEHUH  MPUMEHATH  OCHOBOIOJIATAOIINE
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBI Ui aHauu3a Hu
00BSICHEHHUS (PU3MUECKUX IPOIIECCOB, MPOMCXOASAIIMX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAIAKTUYECKOM CpeAe; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIIOLMHU 3BE31 U BeemenHoi

HNEPEYEHD DJIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O ®U3UKE




Kon
pa3aeJia/Tem
bl

Kox
3JIeMeHT
a

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUSA

MEXAHHUKA

1.1

KMHEMATHKA

Mexann4deckoe JABHIKXCHHC. OTHOCUTENIHFHOCTD MEXaHHUYCCKOI'O

JABUMIKCHUA. Cucrema oTcuéra

1.1.2

MarepuanbHas TOUYKa.

7 TPacKTOpHA
E€ pamryc-BeKrop:
F(r)=(x(e) p(e)=(0)). nj o Ar

TpaeKTopI,

[N

[nepeMenIcHIIe:
= (Ax, Ay, Az),

!

Iy Tb.
CroxeHHe NepeMeleHHil:

CKOpOCTB MaTepHaHBHOﬁ TOYKH:
AF

o=__
At

= _F;': (Ux"u1"u: )‘

Ar—3 )

Ax
Lo=—
) At t—=0

CrnosxeHHe CKopocTeil: 5, =0, + 0, -

=r

x,. aHAJOTIYHO v, =V, U.=Z,.

Brluucnenue nepeMeleHus U IyTd MaTepUaIbHON TOUKH IIPU

MPSIMOJIMHETHOM JABM>KEHUU BJOJIb OCH X 110 TpauKy 3aBUCUMOCTHU

k(1)

1.1.4

- . AD
YCKD[]E‘HIIE MaTepPHaTbHOII TOYKIL: a = ?L = = (Gl. L .0,
L '

a, = ﬁ; =(uv, ) ". aHAMOTH4HO a, =(v, )", a.=(v.)".

' = =it

1.1.5

PaBHOMepHOG HpHMOHHHeﬁHOC JBHXKXCHHUC!:




X(t):XO-l-voxt

v, (t)—v, =const

1.1.6

PaBHOYCKOpeHHOC HpHMOHHHeﬁHOC JABHOKCHUC!

at’
Xit)=x,.+uw r+——
(1) =x, +u,, 5

v(t)=u, +at

a, = const

-

v;, —ul =2a (x,-x,)

ix L <

L =

HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S =

[ o)

-
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1.1.7

CBoOoaHoOe majieHre. Y CKopeHrue CBOOOTHOTO TaICHHUS.

Vi

0] Xo ‘L—-
,Z[BI/DKeHI/Ie TCia, 6pOH_IeHHOr0 o1 yrHOM oK FOpI/I3OHTy:

"x[z‘j =X+t =x tU,cosa-f

-

gt .
‘ vy =y, +u,t +-‘T =1, +U,sino-7—

| ) |LE

[v.(t)=u,, =y cosa

(U (1)=0,, + g1 =v,sina— gt

KpuBonuneiiHoe nBuxeHue. [[BrkeHne MaTepruaibHOM TOUKH IO

OKPYKHOCTH.
VYrioBas v IMHENHHAss CKOPOCTb TOYKH:

v=wR

[Tpu paBHOMEpPHOM IBUKEHUH TOUKH 110 OKPY>KHOCTH

Ww=—=270
T




. LleHTpoCTpeMUTENLHOE YCKOPEHUE TOUKH:
2
14

_ _ 2
aHC_E_w R

ITonnoe YCKOpPCHHC MaTepHaﬂLHOﬁ TOYKHU

TBépnoe Teno. IlocTynarensHOE U BpaliaTesIbHOE ABUKEHUE TBEPAOTO

Tena
1.2 JAMHAMUKA
191 Nuepuunanpubie cucrteMsl oTcuéra. [lepssiii 3akoH Hprorona. Ilpunnun
OTHOCHUTEIbHOCTH I anmuies
Macca Tena. IInoTHOCTE BelecTBa:
. m
=y
1.2.2
Cuna. [TpyHIMD Cynepro3uluK CUJT:
1.2.3 } o
FpaBHo,qeﬁCTB: F1+F2+" .
Bropoii 3akon HeroTona: ajist matepuanbHoi Touku B MCO
F,=maq,
1.24 o
Ap=F At
npu
F =const
-.-—.—.—h-—
F, Fy
Tpetuii 3akoH HproTOHA 11711 MaTepHranbHbIX TOYEK:
1.2.5 _-
F 12— —F 21
126 3aKOH BCEMUPHOTO TATOTEHHUS: CHIIBI MPUTSHKEHHSI MEXIY TOUCYHBIMU

MacCaMH paBHbI




F=G 2

Cuna TsSKecTH. HCHTp TSDKECTH Tella. 3aBUCUMOCTH CHUIBI TSDKECTU OT

BBICOTEI h HaJl IOBECPXHOCTHIO IIJIAHCTBI paInyCOM RO:

mg= GMm
(Ry*+h)’
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F=—kx
Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXKEHHUS:
F, ,=uN
1.2.8
.Cuia TpeHus noKos:
F, ,<uN
Koaddurment tpennst
JlaBnenwue:
F
=
1.2.9
1.3 CTATHKA
-
F
1.3.1

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpaliCHUA:

IM| = F1, rae | — miedo cunmbl - pOTHOCUTENLHO OCH, MPOXOIAIIEN 9€pe3

Touky O meprneHANKYISIPHO PUCYHKY

1.3.2

HeHTp MaccC Tj1a. L[eHTp MacCC CUCTEMbI MATCPUAJIBHBIX TOYCK:




_myri+myryt..

r
.M.
m+m,+...

B onHOpOAHOM TTOJIE TSXKECTH

(g=const)

OEHTP MacCC TCJIa COBIMAAACT C €0 HCHTPOM TAXKCCTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:

133 (M, +M, +...=0
\lF__F: T e — D
1.3.4 3akoH Ilackansa

JaBaenne B )xuakocTH, nokosiieics B MCO:

132 P=Ppo+pgh

3akoH Apxumena:

- €CJIM TEJIO U KUIKOCTEL nokostes B MICO, To
1.3.6 FADX_ PBbITeCH ’ A 5

F 5px= P3GV srecs Y CIOBHE TIIABAHUSA TEI

3AKOHbBI COXPAHEHNA B MEXAHUKE

NMnynsc MaTepuaibHON TOYKU:

1.4.1 i i
p=mv

HNmnynbe cucteMsl Ted:

1.4.2 o
p=p.:tp,yt...

3aK0H U3MEHEHUS 1 COXPAHCHHS UMITYJIbCa:

B I/ICO Ap:A(p1+p2+"'):FIBHELLIHAt+F2BHEIHHAt+"';
1.4.3 ) o

B MCO ,ecmt Ap=A(p,+p,+...)=0, €CIH

+F +...=0PeaxTHBHOE IBMKEHUE

1 BHelH 2BHelH = **

F
1.4.4 “ﬂ(‘

Ar x

Pabota cuibl Ha MaJIOM NEPEMEIEHUN:




1.4.5

MontHoCTh CHIIBI:

€CJIN 3a BpCM4A A tpa60Ta CHJIbI USMCHACTCA HAa, TO MOIITHOCTHb CHJIbI

Ad
P=— =F-u-cosa
."j';f Ar—

1.4.6

Kunernyeckast sHeprusi MaTepuaIbHOM TOUKH:
2 2
_mv _Pp

KUH 2 _2m

3aKOH U3MEHEHUSI KHHETUYECKON SHEPIUU CUCTEMbI MaTEPUATIbHbBIX
touek: B UCO AExuu = A1 + A2 + ...

1.4.7

[TorenumanpHas 3Heprus:
JUTSl IOTEHLIIMAJIBHBIX CHJI

A12 = E 2 TIOTeHI] —¢ A EHOTeHu

E

1 moTeHIy -

JloTeHnmansHas HEPrysi MAaTEPHUATLHON TOYKH B OJHOPOTHOM I10JIE
TSKECTH:
E =mgh

TMOTEHL]

[MorennuanbHast 3HEprus ynpyro aeopMupoBaHHOTO Teja:

_kx®

MoTeHr; 2

E

1.4.8

3aKOH U3MCHEHHS U COXpPAaHCHUA MEXaHUYECKOMH SHCPTHUHU:

Enex = Eym T Ermle:—m;-u

B IIC:D i-E:]‘.:F_'}{ = *'%BEE.‘{ HEMOTSHIL. CHIIs

B IIC:D ﬂ.E},:Ex = 0.. SCII ABEE;E HEIOTEHIL CHI D

1.5

MEXAHWYECKUE KOJIEFAHHMA 11 BOJIHBI

1.5.1

FapMOHI/I‘leCKI/Ie KOJIeOaHMS MaTepHaHBHOﬁ TOYKH. AMHJ’II/ITyI[a u (1)333

KkoJieOanmii. KnmeMaTnueckoe onmcaHue:




x(f) = Asin( of +9, ).
v (f)=x/.
ald=(v,),=—ax)=a +0'x=0,

TZI€ X - CMEILCHUE U3 PABHOBECHS.

JlnHamuyeckoe onucaHue:

ma,=—kx,rae k=me’. DTO 3HAUMT, 4TO
F.=—k.

DHepreTuyeckoe OnucaHue (3aKOH COXPAaHEHHS MEXaHWYEeCKOH
SHEPTHH):

N " ) "
mut kR omu kAT

2 2 2 2

CBs3b AMIIIUTY IbL KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ TOYKHU C

aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH U yCKOPEHUSI:

Upee =0, @ =04

[lepuron 1 yactoTa KoseOaHMIA:

2r 1

=
o v

[Tepron Manbix CBOOOIHBIX KOJIEOAHUN MATEMATHYECKOTO MAsITHUKA!

i
1.5.2 I'= h“\[:
g
[lepron cBOOOTHBIX KOIEOaHHH TIPYKUHHOTO MasiTHUKA!
m
T'=2n |—
ik
1.5.3 BrinyxneHnsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsle U nponosibHBIE BOJHBI. CKOPOCTH PaclpoCTpaHEHHs U
JUTMHA BOJIHBI:
v
A=vT=—
v
1.54
Wntepdepennys u audpaxiys BOJIH
1.5.5 3Byk. CKOpOCTb 3BYyKa

MOJIEKVYJISIPHAS ®U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHA S ®U3UKA

Mopenn crpoeHuss ras3oB, JKHAKOCcTed M TBEpAbIX Tenl. IlycTh
TepMOJIMHAMHUYECKast cucTeMa (Teao) COCTOMT K3 N OJMHAKOBBIX

MOJICKYJL. Torma KoIM4ecTBO BEIIECTBA

N _m
v=y—=rae N,
N, ¢
2.1.1
— quciio ABOTaipo, m — Macca CUCTEMBI (Tena),
H— MOJISIpHasi Macca BelllecTBa
2.1.2 TernnoBoe IBUKEHUE ATOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsanmopeiicTBiie yacTHIT BelleCcTBa
2.1.4 Juddysus. bpoyHoBckoe nBrmkeHne
2.1.5 Monens uneansuoro raza B MKT
CBs3p  MeXIy JaBJICHHMEM W CpeJHEd KUHETHYECKOM HHeprueu
MOCTYMATEJIbHOTO TEIJIOBOTO JBMKEHHUS MOJICKYJl HJEalbHOrO Tasa
(ocnoBHOe ypaBHeHue MKT):
p lmﬂ; Zn "m.:u‘} zn £,
— LD =5 =S o
3 3 2 ) 3
2.1.6
rae m0 —macca 0JJHOW MOJIEKYJIbI,
_N
n —_ —_—
\%4
- KOHLIEHTpPALHUS MOJIEKYJ
2.1.7 AbcomotHas temneparypa: T =t +273K
CBsi3b TeMIepaTypbl raza €O CpeaHeld KHHETHYECKOM dSHeprueit
MOCTYNATENIbHOTO TETJIOBOTO JBUKEHUSI €r0 MOJIEKY:
2.1.8 _
— (mp* |
Eom=|——|==kT
o 2 ) 2
2.19 VYpasaenue p = nkT
2.1.10 Mojenb naeanbHOro ra3a B TepMOJIUHAMUKE:




| Vpaprerne Menzeeesa — Karneiposa
'i,_Bbmcem{e IUT BHYTpeHHEH 3HEPTHH
VpaBHeHne MeHjeneeBa — KrnaneiipoHa (IpHMeHHMEIE (OpPMEI
3aMIc):
RT

pV=%RT= VRT =NKT, p=F—.

BEIpaiKEHIIE RIRIE:S BH}’TpEHHEﬁ SHepPITIII OJHOATOMHOIO IIeaIbHOTO

ra3a (IpIMeHIMEIe (DOPMET 3aIICH):

U=3vRT =2 NkT =3 RT = ve =2 p¥
2 2 2u 2

2.1.11

3akoH JlaibTOHA 7S 1aBJIEHUS CMECU Pa3pPEKEHHBIX I'a30B:

P=pi*tDyt...

2.1.12

N3omponeccel B pa3peXE€HHOM ra3e ¢ OCTOSHHBIM YHCIOM MOJIEKYJ N
(C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):

nzorepma (T = const): pV = const ,

nzoxopa (V = const): %zconst

\4
uzobapa (p = const): T const.

I'pacmueckoe npencrasienue n3omnpoueccos Ha pV-, pT-u VT-
JiarpamMmMax.

OOBEeIMHEHHBIN Ta30BbIA 3aK0H:

ﬂ:COHSt

JJI1 IMTIOCTOSIHHOI'O KOJIMYECTBA BCILICCTBA V.

2.1.13

HaCBIIJ_[eHHBIe N HCHACBIIICHHBIC IIaphbI. KauecTBeHHass 3aBHCHUMOCTh
INIOTHOCTU W MAABJICHUA HACBIONICHHOI'O IIapa OT TEMIICpAaTypbl, HUX

HE3aBHCHUMOCTh OT 00BEMa HaACbIIICHHOI'O I1apa

2.1.14

Bnaxxnocts BO3yXa.
OTHOCUTENbHAS BIAXKHOCTb:

pnapa(T) — pnapa(T)
p HachIIIapa ( T ) p HachIIapa ( T )

¢:

2.1.15

HN3MeHeHue arperaTHbIX COCTOSIHMM — BEIIECTBA: MCIIAPEHHE U

KOHJICHCALIM, KUIIEHHE KUIKOCTH




HN3MeHeHue arperaTHbIX COCTOSIHMM — BEIIECTBA: IUIABIICHHE U

2.1.16
KpUCTaUIM3a1us
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpPEexoaax
2.2 TEPMO/INHAMUKA
2.2.1 TeruioBoe paBHOBECHE U TEMIIEpATypa
222 BnyTtpeHnHss sHeprus
53 Temnonepenaya kak crnoco® W3MEHEHHs BHYTpEHHEW sHepruu 0Oe3
coBepuieHus padoTel. KoHBeK1Ms, TEMIONPOBOIHOCTbD, U3TyUYEeHUE
KonndecTBO TEMIOTHI.
224 VY aenbHas TEIIOEMKOCTD BELLECTBA C:
Q=cmAT
VY nenpHas Teriora napoodpazoanusi L: O = Lm.
2.2.5 VY nenpHas TeroTa miaBiaeHus A: Q = Am.
VY aenpHas TEmI0Ta cropanus Tommsa q: O = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
2.2.6 A=pAV
Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme
[IepBrIi1 3aKOH TEPMOAMHAMUKU:
Q,=AU,+A,=(U,~U,)+A,
2.2.7
Anunabara:
Q,=0=A,=(U,-U,)=AU,,
2.2.8 Bropoii 3akoH TepmoanHamuku. HeoOpaTtumslie npoieccsl
[Ipunuune! aeiictBust Ternosbix MamuH. KIT/:
o nzﬂsamﬁm‘@le_M
- Oy Orars Orcare
MaxkcumansHoe 3Hauenue KII1. [{ukn Kapno:
2.2.10 max N = Ngppe = Ty ~ T _ g T
) Ty Ty
VYpaBHeHUE TEIIOBOro OaslaHca:
2211 Q,+Q,+Q,+..=0
3 OJIEKTPOAMHAMUKA




3.1

OJIEKTPUYECKOE I1OJIE

3.1.1

DnekTpusalus Tea U e€ NposiBICHUs. DIeKTpUUecKui 3apsia. JBa Buaa
3apsna. DJIEMEHTapHBIA DJIEKTPUYECKHN 3apsn. 3aKOH COXpaHEHUs

QJICKTPHUYCCKOTI'O 3apsaa

Bsaumonerictaue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kyiona:

B OJTHOPOJHOM BCHICCTBEC C I[HBJ'ICKTpPI‘ICCKOfI IIPOHUIAEMOCTBIO €&

AN _|*?1|'

G >
o 4mes, 17

F=k

OnexTpuueckoe noie. Ero aelicTBre Ha 37eKTpUUECKUE 3aps bl

Hanpsk€HHOCTD 37€KTPUYECKOT0 MO

E=—F

q MPOBHBIH

[Tone Toueunoro 3apsna:

—1. 49
E .=k F » OMHOPOAHOEC IONIE: F — ~onst

Kaptunsl nMHUN HANPsDKEHHOCTH ATUX MOJIEN

3.1.5

IloTeH1IMaIbHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HocTh IIOTCHOHAJIOB U HaprDKeHI/Ie:
A12:Q(¢1_¢2):_QA¢ZQU-

[ToTeHnManpHas SHEPTHS 3apsAa B JCKTPOCTATHUSCKOM Tojie: W =q¢
A=—AW

IToTenuuan QJICKTPOCTATUYCCKOT'O ITOJIA:

_w
= q

CBs13b HANPSOKEHHOCTHU TIOJISI M PA3HOCTH TOTEHITUAJIOB JIJIsi OJTHOPOIHOTO

anekTpocTarnyeckoro noss: U = Ed

[IpuHUUI Cynepno3unuu JIEKTPUIECKUX MOJIEH:

E=E+E,+...,0=¢,+¢,+...




3.1.7

HpOBO[IHI/IKI/I B DJICKTPOCTATUYCCKOM II0JIC.
VcaoBue PAaBHOBCCH:A 3apaA0B: BHYTPU IIPOBOAHHUKA

E* =0, BHyTpM U Ha HOBEPXHOCTH IIPOBOHMKA () = const

I[I/IBJ'IeKTpI/IKI/I B JJICKTPOCTATHYCCKOM  IIOJIC. I[I/ISJ'ICKTpI/I‘IeCKaH

MNPOHUITACMOCTb BCIICCTBA €

3.1.9

Konnencarop. Dnekrpoémkocts konaencaropa: C =4

€g,S

DIEKTPOEMKOCTh TUNIOCKOTO KOHAeHcaTopa: C= =eC,

3.1.10

Hapanneanoe COCAUHCHUC KOHACHCATOPOB:

QZQ1+C[2+--~,U1:U2:---;C C1+C2+...

rapaut

IlocmenoBaTeIbHOE COCTUHEHHIE KOHICHCATOPOB:

U=U,+U,...,q;=q,=...,

3.1.11

OHeprus 3aps’KeHHOr0 KOH/IEHcaTopa:

ZEZCUZ q2

WC
2 2 2C

3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

i

At Ar—{}

ITocTosuusemi Tok: I = const

Jlns mocrosiHHOTO TOKA q = It

3.2.2

VYcnoBus CynecTBOBaHUS 3JEKTPUUECKOT0 TOKA.
Hanpsoxenue U u 3/IC E

3.23

3akon Oma 1S yyacTKa Lenu:

=Y
R




3.24

DNEKTPUUECKOE  COIpPOTUBJIEHHE. 3aBUCHUMOCTb  CONPOTHBIIECHUS

OJHOPOJHOI'O IIPOBOJHHUKA OT €ro MAJIWHbI W CCUYCHUSI. Y,I[CJ'IBHOC

l
COIIPOTHBIICHHUE BeliecTBa. R=p 3

3.25

Ucrounuku Toka. 3/IC ucrounuka toka: E=

BHYTpeHHee COIIPOTHUBJICHHUEC HCTOYHHKA TOKa

CTOPOHHUXCUJT

q

3.2.6

3akoH OMa Juid MOJHOM (3aMKHYTOM) 3nekTpuueckoi nenu: E = IR +

E
[=—
Ir, oTkyna Rir

3.2.7

[TapamienbHOE COEIMHEHHUE IPOBOIHUKOB:
[=11+12+.,Ul=02=.,,

R R, R,

rapaii

HOCHGHOB&TGJ’IBHOG COCAUHCHHC IMPOBOJHUKOB!
U=Ul+U2+..,11=2=..,
R,.,=R,+R,+..

rocsia

3.2.8

Pa6ota snekrpuueckoro Toka: A = [Ut.

3akoH J[xxoynsa — Jlenna: Q=1 Rt
2

Ha pesucrope R:Q=A:IZRt:IUt=%t

3.29

MOIIHOCTB 3JEKTPUIECKOTO TOKA:

A4
P=—10 =1U

At Ar—0

TemnnoBas MOIIMHOCTB, BBLACIACMAs Ha pE3UCTOPEC:




(=]

-

P=P"R="=]U
R

MomHoCTh HCTOYHHKA TOKA:

M"Tm
p="Cme=l g

3.2.10

CBOOOJHBIC HOCUTENH JJICKTPUYECKUX 3apsjioB B TMPOBOJHUKAX.
MexaHu3mMbl TPOBOJUMOCTA TBEPIABIX METANIOB, pPAacTBOPOB U
pacIiaBoB AJIEKTPOJIUTOB, ra3os. [TonynpoBoHUKHU.

[TonynpoBOTHUKOBBIN THOA

3.3

MATHUTHOE I1OJIE

3.3.1

MexaHudeckoe B3auMOJIeCTBUE MarHUTOB. MarnutHoe nosie. Bektop

MAarHuTHOM HHAYKIWU. HpI/IHLII/IH Cynepno3nuunu MarauTHBIX OJIEH:
B=B,+B,+...
JInaun WHAYKOUU MArduTHOrO I10JIA. KapTI/IHa JIMHUNA HHAYKOUN

MAarivuTHOI'O IIOJIA IIOJJIOCOBOIO H HOI[KOBOO6pa3HOFO IMOCTOAHHBIX

MAarHuToB

332

OngpIT 9pCTez[a. MaruuTtHoe 1oJe IMPOBOAHHKA C TOKOM. KapTI/IHa
JIMHAH HHAYKIOWW MAarouTHOI'O IMOJIA JJIMHHOI'O IIPAMOTO MPOBOAHHUKA U

3aMKHYTOT'O KOJIBIEBOT'O ITPOBOJHUKA, KATYIIKHN C TOKOM

3.33

Cuna Amnepa, e€ HanpaBlIeHUE U BEIMYHHA:

F ,=IBlIsina, rje o — yroj Mek1y HalpaBIeHHEM MPOBOIHUKA H BEKTOPOM

B

334

Cuna Jloperna, eé Hanpasienue u Bemuansa: F ., =/ q /vBsina,rue o

YTOJI MEX]y BEKTOPaMH i B

I[BI/I)KCHI/IC 3ap${>1<eHH0171 YacTulbl B OATHOPOJHOM MAarHMuTHOM ITOJIC

3.4

SJIEKTPOMATHUTHA A MH/IYKINA

3.4.1

IloTOK BekTOpa MAarHUTHOW MHAYKLIMH:
® =B, S=BScosa

342

SBnenue anexkTpoMaruuTHON HHAYKIHH. DJIC nHIYKINN




3aKOH AJIEKTpOMarHuTHOW nHAyKuuu Papajes:

AD
343 E=—— = —(I]:
I At Af—)
{ gy
/ \(H r:'f i /
!
OC uHAYKIHMH B TIPSIMOM MTPOBOJAHHUKE IITMHOH |, IBIOKYyIIEMCs CO
344 T
CKOPOCTBIO y, ( v/ )

(

B OJHOPOJIHOM MarHUTHOM noJje B: / E;/=Blvcosa | rue o — YTOJ MEXIY
BEKTOPOM B M HOpPMaJIbIO |, K IUIOCKOCTH, B KOTOPOU JIEXKAT BEKTOPHI | 14 /5
ecIu l:L 1;, u to /E,/=Blv

345 [IpaBusio Jlena
()
NHAyKTUBHOCTB: L:T’ i © = LI.
34.6 Camounnykuus. 3J1C caMOUHIYKIUU:
AT
E,=—L—| =-LI
Al g
DHEprusi MAarHUTHOTO MOJIA KaTyIIKA C TOKOM:
3.4.7 LI
W,=——
L2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHM S Y1 BOJIHBI
351

Koneb6arenbusiii koHTYp. CBOOOIHBIE AIIEKTPOMATHUTHBIE KOJICOAHUS B

nacaJIbHOM KOHC63T€HBHOM KOHTYpPC:
9() = ragin( ot + )

.
|

.-I

\I i % ' i % i i1
(1) =g, =oq, cos(wt+q,) =1 __ cos| ot +q)




®opmyna Tomcona: T=2n+VLC

, OTKyJa T Jic
CBsi3b aMIUTATYABI 3apsifia KOHACHCATOpa C aMIUIUTYAOW CHJIbI TOKA TPH
CBOOOIHBIX 3JIEKTPOMArHUTHBIX KOJIEOAaHUIX B AOEaILHOM

K0J1e0aTeIbHOM KOHTYpE:

— max
qma}; -
L))
3.5.2 3aK0OH COXpaHEHUs YHEPTUHU B UJICATHHOM KO0JIE0ATEILbHOM KOHTYpE:
3.53 BrinyxaeHHbIC 37€KTpOMarHuTHBIE Kosiebanus. Pezonanc
[lepemennniii  Tok. Ilpom3BoacTBo, mepemaya U HoTpedieHUE
3JIEKTPUYECKON SHEPTUn
3.54 5 ; 5 .
cU _LI _ cU” . =LI max _ const
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. B3anMmHasi opueHTanus BEKTOPOB
3.5.5 . -
B DJICKTPOMATrHUTHOM BOJIHE B BAKYYME. F / B / ¢
356 [[Ixana »1EKTPOMAarHUTHBIX BOJH. [IpuMeHEHUE BIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHeitHOe pacnpocTpaHEHHWE CBeTa B OJHOPOJHON cpene.
Toueunslii uictounuk. JIyu cBera
3aKOHBI OTPAKCHHS CBETa. A =3
3.6.2 alPp
A S G
3.6.3 [TocTpoenne n300paskeHu B TUIOCKOM 3epKalie
3aKOHBI IPETOMIICHHS CBETA.
I[Ipenomnenue cBera: N, sina=n,sinf.
3.64

AOCONMIOTHBIN TTOKA3aTeNb MPETOMIICHUS:




n, v
9 2 1
OTHOCUTENBHBIN MMOKA3aTENb MPETOMIICHHUS: ”om:_n :_v

1 2

Xoq JIy4eil B IIpU3Me.

V1=Va, My =i,
COOTHOIIICHHE YacTOT M COOTHOIICHWE JUIMH BOJH MpPH TEPexoje
MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHUIly pasjeia IBYX ONTHYECKUX

cpen:

n,<n; n,

oy .
3.6.5
IlonHOE BHYTpEHHEE OTpAKEHUE.
IIpenenbHbI yroil OJIHOIO BHYTPEHHETO OTPasKEHUS:
sina,,, = 1.0
nOTH nl
Coluparone M paccenBaromiue JuH3bl. ToHkas nuH3a. PoKycHOe
PacCTOSHUE U ONTUYECKAsi CHJIa TOHKOH JIMH3BIL:
D=1
3.6.6 F
. 111
pMyJ1a TOHKOH JIMH3EL: f°F
3.6.7 | YBenuuenue, 1aBacMO€ JIMH3O0M:

f/

h
r=—
H d




F\ h
f

k3

B cnyuae paccenBaronieit JMH3bI:

DO=F= L 0,
D
r=h-/t/,
3.6.8 H d
Xoa Inyda, MPOILIEAIIEr0 JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
IJIaBHOM onTuyeckor ocu. ITocTpoenne n3o0pakeHUit TOUKH M OTPE3Ka
IpsSIMO B COOMPAIOIINX U PACCENBAIOIINX JTMH3aX M UX CUCTEMax
3.6.9 doroanmnapaT Kak onTuyecKui npudop. I'na3 kak onruyeckas cucrema
HNurepdepentius  cBera.  KorepeHTHbIE  MCTOYHUKHU. Y CJIOBUS
HAOMIOIEHUST MaKCUMyMOB M MHHHMYMOB B HWHTEp(EepeHIIMOHHON
KapTHUHE OT JIByX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB!
3.6. MAKCIIMYMBET — &zluri—': m=0,+1,+2.+3, ..,
MIHIIMYMBI — A=(2m+ 1:]% , m=0,£1,£2 +3
Hudpakmus cBera. Judpakiuonnas pemeéTka. Y caoBue HAOIIOICHUS
TJIABHBIX MaKCUMyMOB npu HOPMaJIbHOM MaJeHUN
Soll MOHOXPOMAaTHYECKOTO CBETa C JUIMHOM BOJIHBI A Ha pemeETKy C
nepuogom d:dsing,=mA,m=0,+i—1,+(—2,+6—3, ...
3.6.12 Hucnepcus cBera
4 KBAHTOBASA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 l'unote3a M. [1nanka o kBantax. ®opmyna [1nanka: E = hv
®otonbl. DHeprus poTona: E=hv= h}\_c =pc
4.1.2 E hv h
Nmmynse dhoTona: p= - = = = g
4.1.3 ®otorddext. Onpiter A.I'. Ctonerosa. 3akoHsl hoTodddexra




rae, E(bOTOHa:hv:_

A BBIXOZa

VYpaBuenue DiiHmrelHa 11 GoTodPdexTa:

E = ABbixoga+E

dhorona KWH max 2

:hvkp:h—c

Kp

2
E _mvmax:eU

KUHmMax — ) 3arn

[laBiieHue cBera.
JlaBneHue cBeTa Ha IOJHOCTBIO OTPAXKAKOU[YK0 IOBEPXHOCTh M Ha

TOJIHOCTBIO ITOTJIOINAKOINYH0 IMOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1

IInanerapnas moxens aroma

422

[Moctynatel bopa. M3nyuenune u nornomenue GOTOHOB MPHU Iepexo/ie
aToMa ¢ OJIHOTO YPOBHS SHEPIUU HA JPYTOM:

hv,, = he =|E,-E

mn - m |

Y

4.2.3

JIunenyaTbie CIIEKTPBI.

CriexTp ypoBHEH 3HEpPruu aToMa BOJIOpOJIa:

—13,63B
E, =222 n-123, .

n-

4.3

OU3NKA ATOMHOTI'O AIPA

4.3.1

Hykmonnas monenp siapa [eiizenOepra — MBanenko. 3apsn spa.

Maccosoe uuciio sapa. M3oromnsl

432

PannoakTHBHOCTE.

Anbda-pacnaz;
A A 4
bera-pacnan.

DNeKTpOHHBIN B-pacmai:

A A 0 —
7 X2z Y + je+v,




[Tozutponnsrii B-pacnan:
XA+ Je+v,

l'amma-usnyuenue

—t
3aKOH paJJMOaKTHBHOIO pachana: p (t)= N 2T

433 [Tycth m — Macca paloakTUBHOTO BemlecTBa. Toraa
-t
m(t)=myx2"
43.4 S nepubie peakuuu. JleneHue u CUHTE3 sAzep




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. KacesinoB B.A. ®usnka. 10 k. [IpodunbsHelil ypoBeHb: yuel. s
obmeoOpazosar. yupexaennii / B.A.KacbsiHoB. — M.:/Ipoda, 2023

2. KacbsiHoB B.A. ®usuka. 11 ki. [IpodunbHblil ypoBeHb: yueo. s
obieo6pazosar. yupexaenuii / B.A.KacbsiHoB. — M.:/Ipoda, 2023
METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

1. ®uzuka. 10 xacc : yrryOneHHbI ypoBeHb. MeToanueckoe mocooue K
yueOnuky B.A.KacesanoBa — M.:IIpocBemenue, 2022.

2. ®usuka. 11 knacc : yrinyOneHHbld ypoBeHb. MeToanueckoe nocodue K
yueOHuKy B.A.KaceanoBa — M.:Ilpoceemienue, 2022.

IHUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Enunoe conepskanue obiiero oopasopanus. MeToanueckue MaTepralibl.

(https://content.edsoo.ru /)

2. HOC Mos mikona (https:/myschool.edu.ru /).
3. bubmumoteka LIOK ( https:/monypoxu.pd/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OIEHOYHBIE MATEPHAJIbBI

1 BapuaHT u, Mie

1) Ha pucynke npuBeaeH rpaduk 3aBUCHMOCTH NMPOEKIUH CKOPOCTH Tejla  OT
BpeMeHH. [Ipoekius yckopeHus Tena B HHTepBaje BpeMeHH oT 12 1o 16 ¢
MpeACTaBIeHa TpahuKoM

a,, mic? dx; pe’ .., Mic? % HIC |

S ] —

2 3
8 e St be ke

4 ————
_§.|_ i, e

2) Ilo rmaako# TOPU30HTAITBHOM IIIOCKOCTH BIOJb OCEH X M ) IBUXKYTCS JBE MIAObI C
UMIYJIbCAMH, PAaBHBIMH 10 MOAYJIIO p1=2,5 KT -+ M/C U p>=2 KT - M/C
(cm. pucynok). I[locne ux coymaapeHus nepsas maida mpoI0KaeT

y yi
JBIDKEHUE C UMITYJILCOM PaBHBIM 110 Moayio p'i=1 kr - m/c. Haiiaure i
MOJIYJTb UMITYJIbCAa BTOPOU MIali0bI Mocye yaapa. _ i
P
o_-._._.l_._._._._._._.:;..

i

1 —

2

3) Ilocne yaapa maitba Maccoil m Hayasia CKOJIb3UTh CO CKOPOCThIO U, BBEPX

110 IUIOCKOCTH, YCTAaHOBJIEHHOM IOJ{ YTJIOM 0. K TOPU30HTY
(cm. pucyHok). [lepemecTuBimcs Bosb ocu Ox Ha
paccTosiHue s, aia COCKOIb3HYJIa B HICXOIHOE MOTOXKEHHE.
KoaddumnumenT Tpenns maiObl 0 TUIOCKOCTh PaBEH L.
YcTaHoBHUTE COOTBETCTBUE MEXKIY (DU3UUECKIMU
BEJIMYMHAMU B (OPMYIIaMH, IO KOTOPBIM HX MOYKHO
paccuuTaTh.

K kaxmo0il mo3uiuu nepBoro croidua nogdepuTe COOTBETCTBYIOLIYIO MO3HIINIO
U3 BTOPOTO CTOJOLA U 3aUIINTE BEIOpaHHbIE IIU(PHI 10J] COOTBETCTBYIOLIUMH OyKBaMHU.

A) MOJYJIb YCKOPEHHUS TpU ABMXKEHUU 1 umgcosa
BHU3
b) MOJYJIb CUJIbI TPEHUS 2 g(sina—ucosa)
3  glucosatsina)
4 umgsina

4) ABTOMOOHIIb COBEpIIAET HOBOPOT HA TOPU3OHTAIBHOM JOPOre MO Jyre OKPYKHOCTH.
KakoB MUHUMaIBHBIN paiyC OKPY>KHOCTH TPACGKTOPHUH AaBTOMOOMJIS IIPU €T0 CKOPOCTH
18 M/c 1 kKO3 PUIMEHTE TPEHUSI aBTOMOOMIIBHBIX IUH 0 topory 0,4?



5) Cnapsn maccoid 200 r, BeITyIIEHHBIN MO yTJIoM 30° K TOPU30HTY, MOJHSJICS Ha BBICOTY
4 m. Kakoii Oyier KUHeTHYeCKasi SHEPTUsl CHapsia HEMOCPEICTBEHHO TIEpe/1 €ro
najsenreM Ha 3emiro? ConpoTHBIEHHEM BO3AyXa MpeHeOpeyb.

6) Ha rpaduke npeacTaBieHbl pe3ybTaThl U3MEPEHUS ATUHBI IPYKUHBI IPU PA3TMYHBIX
3HAYEHUSIX MACChI TPY30B, JISKAIIHUX B YalllKe MPYKHHHBIX BECOB (pPUCYHOK cripaBa). C
YYETOM NOTPEIIHOCTEN U3MepeHUM (Am = +1 r, A/ =+ 0,2 cM) KeCTKOCTb NPYKHHBI k
NpUOIM3UTENBHO PABHA. ..

7) IlapunansHoe AaBiieHue BoAgHOTO napa npu temneparype 40 °C 1 0THOCUTENBHON
BiaxkxHoctu 80% paBHo 4,8 klla. KakoBo npu 3Tol TemnepaType J1aBjIeHUE HACHIIIEHHOTO
BOJISTHOTO Tapa’?

,J10° ITa 4
P 0,2

— T

8) Kakyro paboTy coBepIIHi OJHOATOMHBIH ra3 B mpoiecce, n300paKeHHOM
Ha pV-nuarpamme (CM. pUCyHOK)? . .

0

-
B,

9) UneanpHas TemnoBas mamuHa KapHo 3a 1IUKJI cBoel paOOThI MOTyYaeT OT
HarpeBatens 10 k/[x temnotsl. CpeHsis MOIIHOCTD Nepeadyr TeIIOThl XOJOAUIIbHUKY 3a
ki coctaniser 200 Bt, npogomxutensHocTs nukia 20 c. Kakos KII/l remoBoit mammnbi?

j B
10) Ha pucynke npuBenéH rpaduk HUKIMUECKOTo Mpolecca,
OCYILIECTBIIIEMOTO C HeaIbHBIM Ta30M. Macca rasa nocrostuaa. M3obpasure ero " e
B ocax PV u VT. R i
!
0 T

11) Pesuctop noakitoueH k uCTouHUKy Toka ¢ DJIC 10 B 1 BHyTpeHHUM CONPOTUBICHUEM
1 Om. Cuna Toka B 3JIeKTpUuecKoi 1ienu paBHa 2 A. KakoBo conpoTuBIieHHEe pe3nuctopa?

12) Onpenenute cuily TOKa B HEPAa3BETBIEHHOM Y4acTKe LIEIM M HaIPsDKEHUE Ha

T T T T &

= e E pesucrope R,
r=10M; 3JIAC=12B

R,=30m; R,=40mM 13) llaii6a
R, =40M; R,=20M N
RSzBOM; RamiOM Maccou m




Ha4YMHACT IBHMXXCHHUC I10 )KCJ'IO6y AB u3 Toukn A n3 cocTtosgsHus mokos. Touka A
PpacIIoJIOKCHa BbIIIC TOYKH B na BricoTe H=6 M. B Mpouecce ABUKCHUS 10 )KGJ'I06y

MeXaHUYeCKas YHeprusl ManObl U3-3a TpeHus ymenbinaercs Ha AE = 2 J[x. B Touke B miaii6a

BBIJICTACT M3 Kea00a nox yriiom a = 15°k TFOPHU30HTY U TaZla€T HA 3CMJIFO B TOYKE D,

HaXoJIAIIeNCsl Ha OTHOW TOpU30HTAIH ¢ Toukoi B (cM. pucynok). BD =4 m. Haiiaure maccy

m1aifoet m. COMpOTHBIICHUEM BO3IyXa MPeHEOpEeb.

14) OnuH MoJb aproHa, HaxoAsIuics B nHApe npu temneparype 77=600 K u naBienun

p1=4-10° Tla, paciuupsercs U OJHOBPEMEHHO OXJIAKIAETCS TAK, YTO €r0 JaBIEHUE IPH
pacimupeHr 0OpaTHO MPOMOPLHUOHAIBHO KBaApaTy 00béMa. KoneuHnoe naBieHue rasa
p=10° T1a. Kakyro paboTy COBEPLINJI I'a3 TIPH PACIIMPEHHUH, €CIIU OH OTIAJl XOJIOIUILHUKY

KOJINYeCTBO TeruioThl O=1247 JIx?

15) Ha ¢otorpaduu nzobpaxena
AJIEKTPUYECKAs 11eTb, COCTOSIAS U3
peocrara, Kiroua, uppOBbIX
BOJIBTMETPA, MOAKIIOUEHHOTO K OaTapee,
u amnepmetpa. Hauepture
IPUHLUMUATBHYIO AIEKTPUUYECKYIO
cxeMy »Toil nienu. Kak uamenstces
(yBenMuaTcs WU YMEHBIIIATCS )
MoKa3aHusl aMIepMeTpa U BOJIbTMETPa
IpU MIEpEeMEIEHUH JIBUXKKA peocTaTa
BJIeBO 10 KoHIa? OTBET MOSICHUTE,
OMHPAsICh HAa 3aKOHBI NIEKTPOIMHAMUKH.

2 BapuaHT

1. Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH
MPOEKIUH CKOPOCTHU Tela v, 0T BpeMeHH. I'padux
3aBUCHUMOCTH OT BPCMCHU IMPOCKIUU YCKOPCHUA
3TOTO TeNa a, B uHTepBasne Bpemenu ot 0 1o 10 ¢
coBMANET C rpaduKoM
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2 3

2. [Ilo rmagkoi ropu3oHTaIbHOU TH BIOJIb OCEU X U ), Cs IBE LIAKOEI C 4

AMIVIIBECAMHU 10 MOV P1=2,5 KT + M/C U p»=2 KT * M/C (Cm. puvyHOK). [Tocie ux
5 VM

coyJapeHus neppas maiida mpo1oKaeT IBUTaThCs MO OCH X B MPEXKHEM yi
HanpasjieHuu. MoJlysib UMITyJIbCa BTOPOIl 11aii0bl ocie yapa :
-
p>=2,5 xr - m/c. Halizute Momynb UMITyJIbca IEPBOM IIaM0BI ITOCIIE y1apa. IS
G x

3. Ilocne yaapa maiiba Maccoil m Hayana CKOJIb3UTh C HAYaJIbHOM CKOPOCTBHIO Uy BBEPX
IO TUJIOCKOCTH, YCTaHOBJICHHOH 1O/1 YTJIOM 0L K TOPU30HTY (CM. PUCYHOK).
IlepemecTuBmCh BOOIL OCH OX HAa PACCTOSHUE S, aii0a COCKOJIb3HYJIA B HCXOAHOE
nosoxenue. KoagpunueHt Tpenus maiiosl o miockocTs paBeH (. @opmyisl A u b
MO3BOJIAIOT PACCYHUTATh 3HAYCHU A (1)I/ISI/I‘~I€CKI/IX BCJIMYHMH, XapaKTCPUIYIOIIHUX
JBMKEHHUE MIai0bl. Y CTAaHOBUTE COOTBETCTBUE MEXKIY (GopMyIaMU U (PU3HUECKUMU
BCJIMYHMHAMHU, 3HAUYCHUEC KOTOPBIX MOXKHO pacCUUTATD 110 3TUM q)opMynaM.

K kax1oii mo3ummu nepBoro croidua nogdepure
COOTBETCTBYIOIIYIO TIO3UIIMIO BTOPOTO U 3alUIINTE B
TabauIly BEIOpaHHBIE HU(PHI TTOA COOTBETCTBYIOIIUMHU
OyKBaMH.

OUBNYECKHUE BEJIWYUHBI

GOPMY.JIbI 1) Momysb yCKOpEeHHS IIaiiObl pH €€ TBMKEHUU BBEPX
A) mgsina 2) MoayJib NPOEKIMH CHIIbI TSHKECTH Ha och Ox
3) Momyih YCKOpEHHS a0kl Mpu e€ TBMKSHUH BHHU3
4) MoOIynb CWIBI TPEHUS
B) umgcosa

4. Ha ropusoHTabHON JOpPOTe aBTOMOOWIIb JIETIAET Pa3BOPOT PaAnycoM 9 M.
Koadduuuent tpenuns muH 06 achanst 0,4. YToOB aBTOMOOMIIB HE 3aHECIIO, €r0
CKOpOCTBH TPH pa3BOPOTE HE JOJDKHA MPEBBIIIATS. . .



5. Teno maccotii 0,1 kr 6porieHo BBepX 1o yriioM 30° K TOPU30HTY CO CKOPOCTBIO
4 m/c. KakoBa MoTeHIMAIbHAS SHEPTH TeJla B BBICHIEH TOUKE MOobemMa’?
ConpoTHuBieHHEM BO3yXa peHEOpedb.

6. KocMOHABTHI HCCIIE0BATH 3aBUCUMOCTD CHIIBI TSKECTH OT MacChl F,H
TeJla Ha MOCEUIEHHOW UMM I1aHeTe. [lorpenHocTs n3MepeHus CUilbl 20
TsbkecTd paBHa 4 H, a maccsl Tena — 50 r. Pe3ynbraTsl n3mepeHuii ¢ 15
Y4€TOM X IOTrPEIIHOCTU IPEeACTaBIeHbl Ha pucyHKe. CoriacHO 3TUM 10
U3MEPEHUsIM, YCKOPEHHE CBOOOJHOIO MaICHH Ha IJIaHEeTe 5
IPUOIU3UTENLHO PABHO. . . 0 1 2 3 mkr

7. IlapunansHOE AaBiieHNE BOASAHOTO napa B Bo3ayxe npu 20°C pasHo 0,466 klla,
JIaBJICHUE HACBIILEHHBIX BOJSHBIX IAapOB Ipu 3ToM Temneparype 2,33 klla.
OTtHocuTeNnbHAsI BIAXHOCTh BO3AYyXa paBHa. .. P
8. Ha pucyHke noka3aHo, Kak MEHsUIOCh JIaBJIEHHE ra3a B 3aBUCUMOCTH OT €T0 2] 3

00BEMa Ipu Tepexo/ie U3 COCTOSTHUS | B COCTOSIHME 2, a 3aT€M B COCTOSTHUE 3.

Yemy paBHO OTHOIICHHE pabOT ra3a A2/Ay; pH 3TUX TIepexoax?

9. Ternosas mamuna ¢ KITJ{ 50% 3a tukia paboTsl OTAAET XOJIOIUIBHUKY 0 V
100 /Tx. Kakoe ko11uecTBO TEIJIOTHI 3a LIUKJI MAIIMHA [10JIy4aeT OT
HarpesaTess?

10. Ha pucynke moka3an rpaduk MAKIMYECKOTO MPOIECCa, OCYIIECTBISIEMOTO C
uaeanbHBIM razoM. Macca ra3a nocrossHaa. M3o0pasure ero B ocsax PV u PT

Vﬂ.

11. KakoBo BHYTpeHHEE COPOTUBJIEHUE UCTOUHKKA ToKa ¢ D/[C, paBHOM rx
10 B, ecnu pu MOJAKIIIOYEHUH K HEMY PE3UCTOPA C COMPOTUBIIEHUEM P "
4 OM B 3JIEKTPUYECKOM LIeH TeueT TOK 2 A? -

12. Omnpenenute cuily TOKa B HEPA3BETBICHHOM y4aCcTKE MU U HANPsDKCHUE Ha
pesucrope R; CompoTuBiieHuUs BceX pe3UCTOPOB OAMHAKOBBI M paBHBI 2 OM.

R R
2 —
L ‘-;-’ D"*L:'”‘D SAC =608
[ - Y = 0,5 OM



13. I'py3bl Maccamu M = 1 KT U m CBsi3aHbI JIETKOW HEPACTSKUMOU HUTHIO,
nepeOpoIIeHHO yepe3 6J10K, 0 KOTOPOMY HUTh MOKET CKOJIb3UTh 0€3 TpeHHUs (CM.
PHUCYHOK). I'py3 maccori M HaxoauTcs Ha MIEPOXOBATONW HAKIOHHOM IIJIOCKOCTH
(yroJ HaKJIOHA IUIOCKOCTHU K TOPU30HTY o = 30°,

k03 Puuuent tpenus p = 0,3). Yemy paBHO MakCUMaJIbHOE

3HA4YEHHUE MACCBI 71, IIPY KOTOPOM CHCTEMA I'PY30B €IIE HE

BBIXOMT U3 NIEPBOHAYAIILHOTO COCTOSIHUS MOKOs? Pemienne

MOSICHUTE CXEMAaTUYHBIM PUCYHKOM C YKa3aHUEM CHIL,

JEHCTBYIOIIUX Ha TPY3bI. o

14. B mkosibHOM (PU3NYECKOM KPY>KKE H3ydaid ypaBHEHHE TerioBoro Oananca. B onnom
U3 OIBITOB MCIIOJIB30BAJIU JIBa KaopuMeTpa. B nepBom kanopumerpe Haxoaunocs 300 r
BOJ1bI, BO BTopoM — 200 1 s1p112 1 200 1 Bozas! npu 0 °C. Kakoii 6bu1a nepBoHayaibHast
TeMIIepaTypa BOJIbl B IEPBOM KaJIOPUMETPE, €CITU MOcCIIe 100aBIeHUs B HETO BCETO
COJIEP’)KMMOTI'0 BTOPOTO B IIEPBOM KaJIOPUMETPE yCTaHOBUIIACh TemriepaTypa 2 °C?
Tenno&éMKOCThIO KaJIOPUMETPOB IpeHeOpeyb

15. B cxeme Ha pUCYHKE CONPOTUBIIEHUE PE3UCTOPA U TIOJTHOE
compoTHBIIeHHe peocTara paBHbl R, D/1C Garapeiiku paBHa E, e€
BHYTpEHHEE cONpoTuBIeHne HUUTOXHO (7 = 0). Kak BexyT cebs
(YBEJIMYMBAIOTCS, YMEHBILIAKOTCS, OCTAIOTCS TIOCTOSTHHBIMH)

IMOKAa3aHUuA UACAIIBHOTO BOJIbTMETPA IPHU NEPEMCIIICHUU ABUXKKA
peocTara U3 KpailHero BEpXHero B KpaiiHee HIKHee nosioxkxeHue? OTBET MOsSICHUTE,
yKa3aB, Kakue (PU3nIecKue 3aKOHOMEPHOCTH BbI HCITOJIB30BaH 17151 OOBSICHEHHSI.

3 BapuanT L, Me §
15
1) Ha pucynke npuseeH rpadyk 3aBUCUMOCTH TPOEKIHH 10
CKOpOCTH Tejia OT BpeMeHH. [ paduk 3aBUCIMOCTH OT SD |
BPEMEHU MPOCKIIUU YCKOPEHUS 3TOTO Tella dx B MHTEPBaJe -5
BpeMeHu oT 10 10 15 ¢ coBmagaeT ¢ rpadukoM. .. -107
a., Mc?
r:Ix,lefcz rﬂx,lill".'[l'll(:2 ax?lwcz 10 _l
10 U — 10 _ T
Sl - 5 2 [5] 3 . 0T a4 £¢
0 i, C 07 f}IC £, ¢

2) Iap maccoit 200 r magaeT ¢ HaYaIBLHOM CKOPOCTHIO 10 M/C Ha HEMOIBHKHYIO,
TOPU30HTAIIBHO PACHONIOKEHHYIO IIAaTPOopMy, 1o yriioMm 45° k Heil. Moynb
U3MEHEHHUs UMITYJIbCa I1apa B pe3ysibTaTe aOCOIIOTHO YIPYroro yjaapa Iapa o
w1athopMy paBeH



3) Ilocne ynapa nraitba Maccoii m Hadanaa CKOJIB3UTh CO
CKOPOCTBIO Uy BBEPX IO IIIOCKOCTH, YCTAHOBJICHHOH MO/
YTIIOM 0. K TOPH30HTY
(cM. pucyHok). [lepemecTuBmch B0 ocu Ox Ha
paccrosiHue §, maiida COCKOJIb3HYIAa B HCXOIHOE TTOJIOKEHHE.
KoaddunmeHt Tpenus maitObl 0 MI0CKOCTh PaBEH L. Y CTAHOBUTE COOTBETCTBUE
MEXIYy GU3NIECKUMHU BEIMYMHAMH U (POPMYIIaMH, TIO KOTOPHIM UX MOKHO
paccymTaTh.

K kxaxmoii mo3unuu nepBoro cToydna mog0epuTe COOTBETCTBYIONIYIO TO3HIINI0
U3 BTOPOT'O CTOJIOINA U 3aIHIIUTE B TaOIHIly BEIOpaHHBIE U PHI IO COOTBETCTBYIOIIUMHU
OyKBaMH.

®PUINYECKUE BEJINYUHDI ®OPMY/Ibl

A) MOIyJIb IPOEKIIUU CHJIBI TSXKECTH Ha Ochb 1. mgsina

Ox

B) MomyIib paboOTBI CHITBI TPEHUS TIPU 2. Smg(ucosa+sina)

ABUIKCHUHU BBCPX
3. mg(ucosa—sina)
4. uSmgcosa

4) HaiiTu HauMeHbIINM paguyc Ui HIOBOPOTa aBTOMAILMHBI, ABMXKYLIEHCS IO
TOPU30HTAILHON JI0POTe CO CKOPOCTHIO 36 KM/4, €l KOA(P(PHUIIMEHT TPEHUSI CKOJIBKEHHS
koJzec o gopory 0,25.

5) HeGoupiioit kamMeHb OpOCHIIM ¢ POBHOM TOPU30HTAILHON TTOBEPXHOCTH 3€MJTH TIOJT YTIIOM
K ropu3oHTy. Ha Kakyro MakCUMalIbHYIO BBICOTY MOJHSJICS KaMEHb, €CJIM POBHO 4epe3 1 ¢
nocye Opocka ero CKOpoCTh ObLIA HAIMpaBlieHa TOPU30HTATBHO?

Ax cu

h 1
6) VccnenoBasiachk 3aBUCUMOCTb PAaCTSKEHUS KIyTa OT 3 ;
NPUIOKEHHOW cuJIbl. [lorpemHocTy n3MepeHns: CHIIbl U BETMUMHBI |
pacTshKeHHs KryTa cocTaBisuia cooTBercTBeHHO 0,5 H m 0,5 cm. L k
Pe3ynbTaThl H3MEpEHUiA C Y4€TOM UX MOTPEIIHOCTH IPEICTaBICHBI . |
Ha pucyHke. COrjacHO 3TUM U3MEPEHHSIM, KECTKOCTh JKIyTa i )
NPUOIH3UTENHFHO PaBHA. .. Y ! |

0 2 4 & F.H
t oy Pasuocts moxasanui CYHOr'de H BIAXHOT O

TEPMOMETROE

10 {100 | 88 76 63 34 44 34 24 14
11 100 | 28 77 fif 56 46 36 26 17
12 (100 | 8% 78 fE 37 48 38 28 20
13 (100 | 8% 78 6y 59 48 40 31 23
14 100 | 90 9 Ta al 51 42 33 5
15 (100 ( 90 20 71 a1 52 44 36 27
16 (100 ( 20 31 71 62 24 45 37 30
17 (100 | 20 31 72 64 55 47 38 32
18 |100 | 91 82 T3 64 56 42 41 34
19 (100 | 91 32 74 65 38 50 43 33
20 (100 | 91 83 74 a6 50 51 44 37
21 1o | 91 83 75 a7 al 52 46 39
22 | 100 | B2 33 76 62 a1 54 47 40
23 (100 | 92 24 | TE a9 &l 55 42 42
24 | 100 | B2 34 | 77 69 fi2 56 42 43
25 |100 | 92 24 | I7 70 a3 57 50 44

7) Ha ¢otorpadun
MIPECTABIICHBI JIBA
TEPMOMETPA, UCTIOJIb3yEMBIE
JUISL ONIpEAeIICHUS
OTHOCHUTEIBbHOM BIAXKHOCTH




BO3ayXa C IIOMOIIbIO HCHXpOMGTpH‘ICCKOﬁ Ta6J'II/II_U:I, B KOTOpOfI BJIAJKHOCTDb BO31yXa YKa3aHa

B IIPOLIEHTAX.

OTHOCHUTENbHAS BIAXXHOCTh BO3yXa B IOMCIHICHWH, B KOTOPOM IIPpOBOJNUIACH CHbEMKA,

paBHa...

p,10°IIa &
S T A i
8) Ha Fpa(l)I/IKe IIOKa3aHa 3aBUCUMOCTDb JaBJICHUA OAHOATOMHOI'O 3 ! I T;
U7eabHOrO raza oT oobeMa. ['a3 coBepiaeT paboTy, paBHYIO 21 ___ir___j I .
3 x/Ix. KonnuecTBo TEMIOTHI, MOJIyYEHHOE Fa30M MPH MEPEXOJIE U3 ) ]! 2‘* 3' -

CcOCTOSIHUSI 1 B COCTOSIHUE 2, paBHO. ..

9) TemniepaTypa HarpeBaTels HaealbHOro TerioBoro apurarens Kapuo 227°C, a
Temreparypa xojoaumibHuka 27 °C. Pabouee Teno nBUraTelns COBepIIaeT 3a MUK padoTy,

paBuyto 10 x/[>x. Kakoe konmn4ecTBO TEIOTHI OTy4YaeT pabodee Teo
OJIUH 1UKI?

10) Ha pucynke nokasas rpaduxk IUKIMYECKOT0 Mpoliecca,
OCYILECTBIISIEMOIO ¢ UCAIbHBIM ra3oM. Macca rasa nocTosiHHA.
N3o6pasute ero B ocsix PV u PT.

11) IIpu KOpOTKOM 3aMbIKaHUU BBIBOJOB rajlbBaHUUECKON OaTtapeu Cui

OT HAarpeBarcird 3a

Vh

0

a Toka B nenu 0,45 A.

[Ipu noaxroueHNN K BBIBOJIaM OaTapeu 3JeKTPHUUECKOM JIaMIlbl cujia Toka B 1enu 0,225 A, a

HarnpsbkeHue Ha jiamne 4,5 B. Haitagure D J1C rapBanndeckoit 6arapen.

12) Omnpenenure mokazaHHs BceX MPUOOPOB, €CIU IBMKOK peOcTaTa HaXOAUTCS KpaitHeM

paBoM MoJiokeHuu. Kak n3MeHsarcs nokazanus npuOopoB, €cliu JIBUYKOK peocTara
nepeMeIaTh BIeBo?

SIC=12,4B

r=020m

R, =2,90m 13) Ilpu BBIOTHEHUH TPIOKa

R,=1,6 0m .

R =6 Om «JIeTaroluii BEJIOCHIIEAUCT TOHIMK
R,=20m JBIDKETCS [0 [J1IKOMY TPAMILTHHY O/




NECTBUEM CUJIBI TSKECTH, HAUWHas JBUKEHHE U3 COCTOSHUS TIOKOS € BBICOTHI H (CM.
pucyHoK). Ha kpato TpaMIiinHa cKopocTh TOHIIMKA HampaBjieHa noja yriaom o= 60° k
ropu3oHTy. [IponeresB mo BO31yXy, OH MPU3EMITUIICS HAa TOPU3OHTATIBHBINA CTOJ HA TOM ke
BBICOTE, UTO U Kpail TpamiuinHa. KakoBo Bpems mosera?

14) B BepTUKAIBLHOM IIMHAPUYECKOM COCYJIE C IUIOIIABIO MOTIEPEYHOrO CeueHus S=5 cM?,
OTrpaHMYEHHOM CBEPXY IOJBUKHBIM IOPIIHEM Maccoil M=1 Kr, HaXoAUTCs BO3AYX IpU
KOMHaTHOHU TemnepaType. [lepBoHauanbHO NOpIIEHb HaXOAWICA Ha BeicoTe /=13 cM OT 1Ha
cocyzaa. Ha xakoii BbIcOTE /1 OT JJHA COCYJ1a OKa)KETCs TIOPIIEHD, €CJIM HA HETO MOJIOXKUTh I'Py3
maccoi m=0,5 xr? (Bo3nyx cuuTarh uacaqbHbIM ra30M U €ro TEMIEPATypy — HEU3MEHHOM.
AtmocdepHoe nasienue npuHaTh paHbiM 10° I1a.) TpeHne MexLy cTEHKaMu cocyaa u
MOPIIIHEM HE YUUTHIBATD.

15) I/ICCJ'IC,Z[yeTCSI QJICKTpHUYCCKasd LCIb, co6paHHa${ 10 CXEME, HpeﬂCTaBHCHHOﬁ Ha PUCYHKE.

Onpenenute GopMyJIbl, KOTOPhIE MOKHO MCIOIb30BATh IS PACUETOB 5 r:l
TOKa3aHMi aMIepMeTpa U BONLTMETpa. M3MepHTebHbIE PUOOPHI
cyuTaTth UaACaJIbHBIMU.

K kaxx10i1 mo3uiiuu mepBoro cTodia no0epruTe COOTBETCTBYIONIYIO X
MO3HUIIMIO BTOPOT'O U 3aMUIIATE B TAOIHUILY BRIOpaHHBIC U PHI O] \ @ /

COOTBETCTBYIOIUMH OYKBaMH.

NOKA3AHUA NPUBEOPOB ®OPMVY/Ibl ANA PACYETOB
MOKA3AHWI NPUBEOPOB

A) TOKa3aHUA aMIepMeTpa 1) &RrRn/(Rn+Rp+r)

B) mnoka3anus BoabTMETpa 2) &Rn—e&Rp+r)

3) 8(Rn+Rp+r)
4)  &/[Rn+Rp+r)

4 BapuaHT

1) Ha pucynke npuseneH rpauk 3aBUCUMOCTH IPOEKIIUU
CKOpOCTH Teja OT BpeMeHu. [ paduk 3aBUCUMOCTH OT

BpPEMEHH MPOEKINU YCKOPEHUS STOTO Tella dx B MHTEpBaje
Bpemenu oT 10 1o 15 ¢ coBnanaet ¢ rpaduxom
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[Tap maccoit 200 r magaeT ¢ HaYaIBLHOM CKOpOCThIO 10 M/C Ha CTOSIIYIO Ha
TOPU3OHTAIILHOM TUIOIIAAKE TUIaTGOopMy C TIeCKoM Maccoit 20 kr o yriom 45° k
ropu3oHTy. Kakoif UMImyisc mpruoOpeTeT mocie 3Toro miatdopma ¢ mapukom?
CuuTatp, 4TO IIaTHOPMA MOXKET TOPU3OHTAIILHO JBUTATHCS O€3 TPEHUSI.

JepeBsiHHbIN Opycok Maccoit 0,2 KT paBHOMEpPHO
CKOJIB3UT BHH3 10 AEPEBSIHHON HAKIOHHOMW MIOCKOCTH,
obpasyromeit yroa 30° ¢ ropuzoHToM. UeMy paBHa cuia

30°

TpeHus?

Ha TOpPHU30HTAJIbBHOM Y4YaCTKEC aBTOMOOMIIb ACJIaCT MOBOPOT pPaaAnyCoOM 16Mm. KaKym

HaI/I6OJ'IBI_Hy1-O CKOPOCTb MOIKET pa3BUThH aBTOMO6I/IJ'H>, 9YTOOBI €r0 HE 3aHECIIO0 , €CJIN

K03 unmeHT TpeHus kozec o gopory pases 0,4?

He6ounbioii kamMeHb, OpOLIEHHBINH ¢ POBHON TOPU30HTAIBHOM MOBEPXHOCTH 3€MIIU
I0J] YIJIOM K TOPU30HTY, ynaj o0paTHo Ha 3emiro B 20 M oT Mecta Opocka. CKOIBKO
BPEMEHH MPOLLIO OT Opocka A0 TOr0 MOMEHTA, KOTa €ro CKOPOCTh ObLIa

HarpasjieHa TOPU30HTAIBHO U paBHa 10 m/c?

[IpucTynuB K U3y4eHHIO MEXAHUKHU, YUEHHIIA peIInia
IIPOBEPUTH 3aKOH [ 'yka Ha uMeBLIeiCs y HEE€ JomMa
pe3uHoBOM neHTe. [loBecHB JIEHTY OTHUM KOHIIOM, OHa
cTaJjia TSHYTh CBOOOHBIN €€ KOHEll BHU3 C Pa3HOW cuiloi F,

KaXbIH pa3 usmepss pactsukenue A/ neHtsl. Pe3ynbraTel n3MepeHuil oHa OTMeTHIIa
Ha KOOPAMHATHOM miockoctu {F, A/ } ¢ y4€TOM NOTpelIHOCTH U3MEPEHHH (CM.
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pucyHok). Ha kakom ydacTke BbITosIHsIeTCS 3aKOH ['yka? 000CHyTe CBO OTBET.

OTtHocuTeNnbHAsL BIAXKHOCTh BO3AYyXa B IMIMHAPE Mo nopiHeM paBHa 60%. Bo3nyx

HN30TCPMHUYCCKU CIKaJIN, YMCHBIIUB €TI0 00BeM B ABa pa3sa. OTtHOCHUTEIbLHAS

BJIA’KHOCTBH BO3AyXa CTajla

Ha rpaduke mokazana 3aBHCUMOCTh TEMIIEPATyPhl OT JaBICHUS
UJICAJILHOTO OJHOATOMHOTO Ta3a. BHyTpeHHss sHeprus rasa
yBenuumiach Ha 20 k/Dx. KonnuecTBo TENIOThL, OJy4YEHHOE
ra3om, paBHoO...

YV TennoBoro JABUTIaTCIIsAd, pa60Ta101uer O IO UKITY KapHO, TCMIICPATypPa HArpeBaTCiid

5

6 7 F.H

— 500 K, a remnepatypa xonoaunsauka — 300 K. Pabodee Teno 3a onuH UK

noxydvaet ot HarpeBatens 40 k/[x teruoTsl. Kakyro paboTy coBepiiaer npu 3ToM

pabouee Teno aBUTATENS?




10) Ha pucynke npuBeaéH rpaduk MUKIMYECKOTO Mpoliecca,
OCYIIECTBIIIEMOTO C HcAIbHBIM Ta30M. Macca ra3a mocTosiHHa.
N3o6pasute ero B ocsix PV u VT.

11) B uenu, n3o0pax€HHOI Ha PUCYHKE, UACATBHBIN aMIIEpMETP
noka3biBaeT 8 A. Haligure 3/1C ncrouHuka, €ciu ero BHyTPEHHEE
conpotusienue 2 Om.

12) Haiitu CHUJIy TOKa B LICTIU U B COITPOTHUBJICHUUN R; , €CJIKM PCOCTAT IIOJIHOCTBIO BBIBCIACH

u3 OCIIn. Kaxk u3mensarcs nokazaHus HpI/I60pOB, €CJIN ABUKOK peoCTaTa ICPEMCCTUTDb

CHM3Y BBEDX?

O
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13) IIpu BbITIOTHEHNUH TPIOKA «JleTaronuii BEIOCUIIEANCTY» TOHIIUK ABUKETCS O

TpaMILJIUHY TIOJ HCﬁCTBHeM CHJIBI TSAXKECTH, HAYWHAA ABUKCHUE U3 COCTOSHUS ITOKOA C

BbICOTHI / (cM. pucyHOK). Ha kpato TpaMIimHa CKOpOCTh TOHIIMKA HAMpaBjeHa Mo/
TaKUM yTJIOM K TOPU30HTY, UTO aJIbHOCTh €ro MojeTra MakcuMaibHa. [Iponeres mo

BO3JIyXY, TOHITUK MPU3EMIISIETCS] HA TOPU3OHTAIBHBIN CTOJI, HAXOIAIIUNACS Ha TOH JKe

BBICOTEC, UTO U Kpaﬁ TpaMILJIMHA. KaxoBa BbIcOTa HOJIETA /1 HA 9TOM TpaMHJ’II/IHe?

ConpoTuBieHrEeM BO3yXa U TPEHHEM npeHeopeyb.

14) Bozaymnelii map o6bemom 2500 ) "
0

MMeeT BHU3Y OTBEPCTHE, UEPE3 KOTOPOE /<'O£

BO3/yX B IlIape HarpeBaeTcs ropenkoi. Eciou &

TeMIepaTypa okpyxarouiero sozayxa 7°C, a ero \ \\\\\\\\\\ IJIOTHOCTH 1,2

KI/M’, TO TIpM HarPEBAHUHK BO3MyXa B IIape A0 Temmeparypsl 77 °C map HoIHUMAET TPy3
¢ makcumaiibHOU Maccoi 200 kr. KakoBa macca o6osouku mapa? O06010uKy 1mapa

CUMTaThb HepaCTHX(HMOﬁ .

Hccnenyercs anekrpuueckas Lenb, cOOpaHHas 10 CXeMe, IPEJCTaBICHHOMN Ha PUCYHKE.

Omnpenenure GopMyIibl, KOTOPHIE MOYKHO HCTIONB30BATh JIJIsl PACUETOB
MOKa3aHU{ ammnepMeTpa U BosibT™MeTpa. Vi3mepuTenbHble TPpUOOPHI CUUTATH
uaeanbHbIMH. K Kak101 IO3HUIIMY TIEPBOTO CTONIOIA MOI0epUTEe

T




COOTBETCTBYIOIIYIO MMO3UIHUIO BTOPOT'O U 3aITUIIUTC B Ta6nnuy BLI6paHHBIe I_[I/I(bpbl Iona

COOTBECTCTBYHOILIUMU 6YKBaMI/I.

IMOKA3SAHUSA NTIPUBOPOB dOPMY.JIbI JUISI PACUETOB
NOKA3AHUH IPUBOPOB

A) TOKa3aHus aMIIepMeTpa 1) &(RtR,tr)

b) noka3anus BoJbTMETpa 2) &/R+ Ry+7)

3) &(RRe)/ (R+Ry+7)
4) &R,tr 14 (R+Ry)

OtBeThI
No I BapuaHT 2BapuaHT 3BapuaHT 4BapuaHT
4 3 3 3
2,5krm/c 1xrm/c 2,8xrm/c 7cMm/c




3 2 A-2, b-2 A-1b-4 1H
4 81 6m/c 40m 8m/c
5 321k 0,21k Sm Ic
6 20H/Mm Ot 6,7 1o 8,2 m/c? 400H/Mm Ot 0 1o lem
BBITIOJIHSICTCS
7 6kl la 20% 59% 100%
8 2,5k ]1x 1,5 3xJx 20k ]k
9 60% 200/1x 25k ] Ix 16x]1x
10
11 40M 10m 98 56B
12 2A, 4B 10A, 15B 2A,3,2B,3B 0,72A, 0,432A
13 0, Lxer Py = M (sin @+ i cos @) 0,76 6H 0,5H
g
KT
14 2500/Tx =57 12¢cm 400kr
15 Cuna Toka [Tpu mro6om 4,1 A-2
YBEJIMYHUTCH, MOJIOXKEHUU JIBUKKA b-3
(TOK KOPOTKOTO | peocTara moKa3aHus
3aMbIKaHUA), BOJIbTMETPA PaBHBI
HaIpspKeHHe SC, T.k.
YMEHBIIUTCS UeaTbHBINA
MIPAKTUYECKH IO | BOJBTMETP HMEET
HYJIS OCCKOHEYHO
OobII0e
CONPOTUBIIEHUE U
SIBIIIETCS] Pa3phIBOM
ey

IIpakTHyeckas 4acThb KOHTPOJIbHBIX H3MEPUTEIbLHBIX MaTEePHAJIOB
AJISl IPOBeIeHUs1 HTOT0BOI KOHTPOJIbHOI padoThl o pusnke
B PaMKax NPoBeJAeHUs IPOMEeKYTOYHOM aTTecTaluu
s 11 kiracca TeXHOJIOrH4ecKoro npoguis

HtoroBast koHTpoJbHas paboTa cocTaBiieHa JuIid ydammxcs 11 kmacca (uzuko-
MaTtemaTtuueckoro npoduis (11kmace, npoduibHbli ypoBeHs). PaboTa npeaioxkeHa B IByX
BapHaHTax M pacCuuTaHa Ha 45 MUHYT.

3anaHus pa3nuyaroTcs Kak (opMol MpeCTaBlIeHUs, TaK U YPOBHEM CIIOKHOCTH.
Cocrout paborta u3 Tpéx yacreil. Yacth A-3a1aHusi ¢ BHIOOPOM OJHOTIO TNPABHIBLHOTO
OTBETa M3 YeThIpeX npeanokeHHbIX. Kaxknoe 3aganue B yactu A oneHuBaercs B 1 Ga.




Yactp B-3aanne Ha ycraHOBiIeHHE cOOTBETCTBUS. ECiu 3aianne BHIMOIHEHO 0e3 OmMOOoK -
Hauucisercss 2 Oaiia; eciiy JIOMyIIeHbl ogHa win aBe omuOku 16amn. Yacte C-3amaua
MOBBIIIICHHON CIIOKHOCTH C Pa3BEPHYTHIM pEIICHHEM, MaKCUMaJIbHOE KOJINYECTBO OaIoB
3a 3TO 3a/laHue- 3.
Llens paboOTHI: C TOMOIIBIO MPEAJIOKECHHBIX 3aJaHUH TPOBEPUTH 3HAHUE U
IMOHUMAHHEC BaXXHbBIX 3JICMCHTOB COACPIKAHUA (HOHSITI/ISI, ux CBOﬁCTBa, MNPpUEMBI PCIICHUA
3aJjad W T. 1.), BIAJICHUE OCHOBHBIMH QITOPHUTMaMH, YMEHHE NPUMEHSTH 3HAaHHA K
pemeHunio GU3NYECKuX 3a1au:

> mnpeaMeTHbIe yMEHHSI

TnehoRARUG K VNORHIN TIOMTOTORKN.

3ananne Pasnen KoHTpoJspyembIe 371eMEeHThI COAepKAHUsA
Al MexaHuka 3HaHWe 1 TOHUMAaHHE CMBICTIAa (PU3MIECKUX BEIIMYHH (ycKkopenue, cKopocmp, nynib).
YMeHusI ONUCHIBATh U OOBSCHATH (QH3UUECKHE SIBICHUS (pasHoyckoperHoe JgudiceHue).
YMeHne onpeiesnsaTh XapakTep (GU3HIECKOro mpoiiecca rno rpaduky. 3HaHHE U
MOHMMAaHHE CMBICIIA (PU3HYECKHX 3aKOHOB
A2 MexaHnka 3HaHWUe U TOHUMAHHE CMBICIIA (PUMUYECKUX BEIIUUHH (Ciuia mAdicecmu, Cuid ynpy2ocmu).
'YMeHHe U3MepSITh CHITy
A3 MexaHnka 3HaHME W TOHIMaHWE CMBICIA (PU3UUECKHUX BEUYUHH (mmyibe cucmemsl men) v
3AKOHOB (3aKOH COXPAHEHUs UMNYIbCa)
A4 MexaHnka 3HaHHEe W TOHMMaHHWE CMbIcIa (U3HYECKUX BEIWYHH (Mexanuueckas paboma,
OWHOCMb, UMNYJIbC Mmelld, KUHemuiecKas 3H€p2uﬂ)
A5 MexaHuka 3HaHWUE U MOHUMaHHE CMBICIIA (PU3MUYECKUX MTOHITHI U BEJIMYUH (Mexanuyeckue
KONeOAHUS, MAMEeMaAMmuYecKuti MasinHuk)
A6 MoutexysipHast pusika| 3HaHHE ¥ IOHIMAHHE CMbICTIA (QM3HYECKHX IOHATHH U BETIMUHH (Oasnenue udeaibhozo
2a3a). YMEHHS ONIUCHIBATH 1 OOBSICHITH (PU3UUECKUE SIBIICHUS (3a6UCUMOCTb Oa6AeHUs
UOeanbHO20 2a3a om memnepamypul)
AT MonekyssipHast (pu3ika| 3HaHKUE ¥ TOHUMaHHUE CMbICTAa (PU3MYECKHX MTOHATHI U BETUYUH (memnepamypa
Kkunenus). Y MEHUS OITHCHIBATh 1 OOBSICHATD (DM3HICCKHE SBICHHUS (3a6UCUMOCHb
memnepamypubl KUneHusi om 0agieHus,)
A8 TepmonuHamMMKa 3HaHME ¥ MOHMMAaHHE CMbICia (GHU3UYECKUX BenuuuH (KIIJ menioeoii mawiunbl).
'Y MeHre IPUMEHSITh ONTYYeHHbIC 3HAHUS [Tl PEleH s GU3MIecKuX 3a1a4
A9 TepmonuHamMMKa 3HaHWe 1 TOHUMaHHE CMBICIIA (PU3HMIECKUX 3aKOHOB (1ep6biti 3aKOH MepMOOUHAMUKLL)
Al0 DreKTpoIMHAMUKA VMeHHE OIUCHIBATL U OOBACHATH (PU3MUECKHE 3aKOHBI (3akon Kynona)
All DIEeKTPOIMHAMUKA 3HaHWe U MOHUMAaHHE CMBICIIA (PU3MIECKUX MTOHSTHI U BEIMYUH (conpomusnenue,
Mowrocmy). YMEHHE ONPENEIATh XapakTep (GU3HIECKOro mporecca 1mo rpaguxy
(3[18MCMMOCmb CUJIbl moKa om Hanp}lJlCeHu}l)
Al2 OneKTpoIMHAMUKA YMeHHs1 OIMCBIBATE U OOBSCHSTH (PU3NUECKUE SIBICHUS. S3HAHKUE 1 TIOHUMaHHE
CMbICTIa GU3HYCCKHIX BETIUYUH U SBICHUH (31€KmpoMaciumuas uHOyKyus, cund
Al3 DNeKTPOHAMHUKA 3HaHNe 1 TOHUMAaHHE CMBICIIA (PU3MUIECKUX MOHITHI U BEJIMYUH (KonebamenbHblii
KOHMYP, 91EKMPOeMKOCHb, UHOYKIMUBHOCHb, Nepuod Konebanutl). Y MEHHS OTTUCHIBATH 1
OOBSACHSTH GU3UUECKHE ABICHHS (C60000HbIE INEKMPOMASHUMHbLE KONCOAHUS)
Al4 DJIeKTPOANHAMHKA 3HaHWEC M TOHHMAHHE CMbICNA (DU3UYCCKUX MOHATHH W BEJNWYUH (nokaszamens
NpEeNoOMIEeHUA, Onmu4decKas cwza)
AlS JIeKTpoANHAMHUKA 3HaHHE W TMOHMMAaHWE CMBICTAa (DU3NYECKUX 3aKOHOB (3axkon Oma Ona noanoi
onexmpuyeckoti yenu). YMCHHE TPUMEHSTH IONYYCHHBIC 3HAHUS Ui PEIICHHS
(hu3nUecKuX 3a1a4
Al6 KganToBas pusnka | 3HaHUE U MIOHUMAHUE CMBICIIA PU3UIECKUX IOHATHH {anmom, amomHoe 10po)
Al7 KganToBas pusuka | 3HaHUE U MOHUMaHKE CMBICIIA PU3HMUYECKUX OHATHU (amomHoe 20po). Y MEHUE
OTIPENIeIATh MPOIYKTHI SACPHBIX PEaKIUi Ha OCHOBE 3aKOHOB COXPaHCHUS
JNIEKTPUIECKOTO 3apsiia 1 MaCCOBOTO YKCIa




Ksanrosas ¢usmxa

B1 DNeKTpoAnHaAMUKA 3amaHne Ha COOTBETCTBHE. 3HATh M TOHUMATh (PU3WYCCKUEC BEIUYHUHBI
(snexmpoemkocms).  YMEHUSI ~ ONHUCHIBATE W OOBACHATH  PE3YJBTATHI
IKCIIEPUMEHTOB. Y MEHHE MPUMEHSIThH 3aKoH OMa JIJIsl y9acTKa Hern
B2 DnekTpoau- 3amaHne HAa COOTBETCTBHE. Y MCHHUE ITPUBOIUTH PUMEPHI MPAKTUUIECKOTO
HaMHKa. MpUMEHEHHS HU3UUCCKUX SBICHUI
Cl

3HaHNe U MoHNMaHue pusndeckux sBreHui(PpoTorddekr). YMeHne
NPUMEHSTh MOJyYCHHbIC 3HAHUS VIS pelieHnst QHU3NYecKuX 3a1a4 (YpaBHEHHE
OiHmTeliHa 111 poTodhdexra)

> MeETaAllpeAMETHLIC YMCHUSA .

L4 YMCHHUEC aHAJIU3UPOBATH U OCMBICIIMBATL TCKCT 3aJa4H,;

L4 YMCHUC IIJIAaHUPOBATDH XOJ PCHICHUA 3aa4Yu;

®  yMeHHE BBIOMpPATh MPABUIIbHOE YTBEPKICHHUE, BHICTPAanNBas JOTHUYECKOE PacCyKICHUE;

L4 YMCHHUC OLICHUBATH MNPABUJIIbBHOCTD BbBIITOJIHCHHUA Ilef/JICTBI/IH;

®  yMEHHE HCIOJIb30BaTh NH(POPMALIHIO U3 TEKCTA B U3MEHEHHOM CUTYallUH;

e  yMEHHE OTBEuYaTh Ha BOIPOCHI, TPEOYIOIIUE COMOCTABICHU UHPOPMAINH U3 Pa3HBIX
qacTeu TeKCTa.

MporHo3supyembiii pe3yabTaT: yCBOeHHe 00yJaroIUMHUCs TIPOrPAMMHOIO MaTepuasa
3a Kypc 11 kiacca.

MaxkcumanabHOe KOJM4ecTBO OayioB 3a padoty-17, uro coctaBnser 100% BbImONIHEHUS

pabotel. Ilo pe3synbraTaMm BBINOJHEHHS BCeX 3alaHUi pabOTHI ONpeeNsieTcs ypOBEHb

y4eOHBIX JTOCTIKEHUH, ydamuxcs mo ¢pusuke 3a kypc 11 kmacca.

Kpurepun onenku paboThl

Orenka
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bannsl
Ha NPOQUIBHOM
YpOBHE

0-7

8-12

13-18

19-24

Saganus 1-17

10aimt

3amanug B1-B2

OLIEHUBAIOTCS B 2 Oalljia, €CIIM BEPHO yKa3aHbl 00a SJIeMEHTa OTBETA,;
B 1 Gam, ecnu momymieHa ojHa ommoOka; B 0 6amios, eciiu o0a

QJICMCHTA YKAd3aHbI HCBCPHO.

3aganue C1

onieHuBaercs ot 0 10 3 6a/I0B B 3aBUCUMOCTH OT HOJHOTHI PEIICHUS

3a1a49u




11 kiaacce

A8. B reruioBoit ManmiHe TeMIiepaTtypa Harpesatess 600 K, temniepatypa XOnOnWIhb-
HUK2 wa 400 K veurmre Ormenanure vavrmuannun rotvnwirkiis KTTI rernn.

Al0.

All.

Al2,

Al3.

Al4,

BOi1

D ! A15. B asekTpHYecKoii cxeMe, H300paxeHHON Ha pucyHKe, D C ncTouHHKa paBHa
12 B. BHyTpeHHee CONPOTHBIICHUE HCTOYHMKA TOKa 1= 1 OM, a CONpOTHUBICHUSA

Vl“" — - — - - —

C1. [Ilpu doroaddexre ¢ IIaTHHOBOH MOBEPXHOCTH 3JIEKTPOHBI ITOJHOCTHIO 3a-
JCPXHUBAIOTCA pa3HOCThI0 noTeHuHaioB 0,8 B. Pabora BeIX0Aa ¢ MOBEPXHOCTH
IJIaTHHBI cocTaBnset 5,3 3B. Haliaute anuHy BOJIHBI IPUMEHSIEMOTO HATYYCHMS
H TIPENENBHYIO [UTMHY BOJHBI, TIPY KOTOPOH eliie BO3MOXeH (GoTosddekr.

OrserT:

BUS AlD0. AIpO AIIOMHHHA HAI" COCTOUT U3.
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[(11) 27 nporosos u 13 HeliTpoHOB
[12) 13 npoToHOB 1 27 3716KTPOHOB
[]3) 13 nporonoB 1 14 HelTPOHOB
[]4) 13 ueittposos 1 27 31eKTPOHOB

A17. Hamuuure HegocTamomee 0003HAYEHHE B CIEAVIOLIEH SAePHOY PeaKIiH.
AP+ n! — | Na¥ +?

C11) ,He! [13) —¢°
[12) ! 4 p!

Bl. Tnockwuit kOHAEHCATOP 3apAOIIM H OTKIIOUMWIM OT MCTOYHHKA HATIPSIKEHUS.
Kak u3mensiTcs 3apsii, HallpsDKEHHE M eMKOCTh KOHIEHCATOPa, €CIHA MEX/Y €To
TUTACTMHAMY IOMECTHTh JuaieKTprK? K Kaskao#l mo3unum nepsoro crodna
nofOEepHTE COOTBETCTBYIONTYIO TIO3MIMIO BTOPOTO U 3aruIuTe B TabnHIy
BbIOpaHHbIe OUPHI IOA COOTBETCTBYIOMMMH OyKBaMH.

PDuardecKkan peJHIHHA Xapakrep usMeHeHHs
A) zapsn 1) yBemmuuresa
B) vanpsoxeHue 2) yMEHBILWTCS
B) amexTpoeMKocTh 3) He H3MEHUTCHA

OTBeT: A b B

B2. VYcTaHOBHTE COOTBETCTBHE MEXTY PU3NUCCKMMU SIBICHUSMH U IIPHOOpaMH,
€ TIOMOIIIbIO KOTOPBIX 3TH SIBJIEHNA UCcaeayoTcs. K Kaxaoit o3Iy mepBoro
ctonfa noAGepUTe COOTBETCTRYIONIYIO TTO3MIMIO BTOPOTO ¥ 3aITMINKTE B Ta0-
JIMiLy BEIOpaHHBIE M(PHI T10/I COOTBETCTBYIOMMMHU OYKBaMM.

TIpuGop PusHuecKoe ARICHHE
A) TpaHncopMarop 1) TerioBoe AeiiCTBHE TOKA
B) anexTpUuecKas JaMIiodKa 2) pelicTBHE MarHUTHOTO OIS Ha TIPOBOI-
B) snexrpoaBurareis HHK C TOKOM
3) sanexTpOMAarHUTHAA HHIYKIHA

OTBeT: A b B




Kpurepun onenkn paboThl

Oruenka

2» «3» «» «5»

bannsl
Ha NMPoQUIBHOM
YpOBHE

0-7 8-12 13-18 19-24

Saganus 1-17

10amn

3amanus B1-B2

OIICHUBAIOTCS B 2 0ajuia, eciiv BEPHO yKa3aHbI 00a dJIEMEHTa OTBETA;
B 1 Gamn, ecnu momymieHa oHa ommoOka; B 0 6amios, eciu o6a
JJIEMEHTA YKa3aHbl HEBEPHO.

3aganue C1

ouenuBaercs ot 0 10 3 6aJUIOB B 3aBUCUMOCTH OT TOJHOTHI PEIICHUS
3a71a4u




Al.

A4,

A6.

A7.

11kaace

C1. B onsite CTosieTOBa IMHKOBYIO ILUTACTHHKY, 3apSDKEHHYIO OTPHLIATENIBHO, O0ITy-
‘ YaJId CBETOM BOJILTOBOE IyrH. 10 KaKoro MHHUMAaJIbHOTO MOTEHIMATA 3apsiANT -
Cs1 ITMHKOBAs! IUIACTHMHKA, eCJIM ee OyayT o0JIy4aTh MOHOXPOMAaTHYECKMM CBETOM
¢ IMHO# BoIHL 324 HM? PaGoTa BEIXOa M3 LIMHKA paBHa 3,74 3B.

Al6.

Al7.

B1.

28 | 14)8 B
Anpo Gepunnus Be® cocrourt u3:
[11) 4 nporonos u 5 HeATPOHOB [ 13) 9 mporonoB u 13 HEHTPOHOB
[ ]2) 4 ipoTOHOB U 9 3AEKTPOHOB [ 14) 4 HeitrpoHOB # 13 3/1€KTPOHOB
OrnpeieuTe YacTHIY, KOTOpas BHI3HIBACT CIEAYIONIYIO SHEPHYIO PEaKIIMIO:

AT+ 2 > Mg*+ Het
1 He [13) -
[12) ! (14 p!

Ha anekTpudeckoii cxeMe, U300paXeHHOM Ha DHCYHKE,
R, = Ry = R. Kax U3MEHSATCs OKA3aHUA KOKIOro aM-
TIEPMETPa ¥ CHJIAa TOKA, IIPOTEKAIOUIETO Yepe3 MCTOUHMK
TOKa, ECJIM CONPOTURICHME R, YMEHBIUIUTCA B 2 pasa,
a conporuBneHue R, ysenmaurcs B 2 pasa? K xaxnou
MMO3HUMH TiepBOro croibua noadepute COOTBETCTBY-
JOIIYIO MO3ULIUIO BTOPOTO W 3alAIINTE B TAONMILY Bbi-
GpaHubie UUPPHI HOI COOTBETCTBYIOIIUMU OYKBaMHu.

DduzuyecKas BeIMINHA XapakTep HIMEHCHHA
A) 1I0Ka3aHus NepBOro aMnepMeTpa 1) yBeamanTes
B) roxasaHust BTOPOTO aMIIepMeTpa 2) yMEHBIIHTCH
B) ci1a TOKa, POTEKAIOIIETO YePe3 HCTOUHUK 3) He H3MEHUTCA

OrBerT: A b B

B2.

VCTaHOBHTE COOTBETCTBHE MEXIY (DUIHUSCKMMYU SBNEHUIMM W IIpubopaMu,
C MOMONIBIO KOTOPHIX 3TH SABIEHUS MCCASIYIOTCH. K KaxXmol No3uIIK TIepBOro
cToJib1a nonbepuTe COOTBETCTBYIOIIYIO IO3MLIMIO BTOPOIO ¥ 3afuiiuTe B Tab-
JULY BeiGpatHble HHGPHI I0X COOTBETCTBYIOIMMH ByKBaMu.

IIpubop Du3yyeckoe ABICHHE
A) reHeparop 1) nonHoe BHyTpeHHEE OTPAXKEHHE
B) 3;1eKTPOARUTATEND 2) meiicTBHE MATHUTHOTO MOJIA HA HPOBOI-
B) o1rToBOIOKOHHEIN Kabean HUK ¢ TOKOM
3) anexTpOMATHUTHAA WHIVKITHA

OTsBeT: A b B




Kpurepun onenkn paboThl

Oruenka

2» «3» «» «5»

bannsl
Ha NMPoQUIBHOM
YpOBHE

0-7 8-12 13-18 19-24

Saganus 1-17

10amn

3amanus B1-B2

OIICHUBAIOTCS B 2 0ajuia, eciiv BEPHO yKa3aHbI 00a dJIEMEHTa OTBETA;
B 1 Gamn, ecnu momymieHa oHa ommoOka; B 0 6amios, eciu o6a
JJIEMEHTA YKa3aHbl HEBEPHO.

3aganue C1

ouenuBaercs ot 0 10 3 6aJUIOB B 3aBUCUMOCTH OT TOJHOTHI PEIICHUS
3a71a4u
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