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MocHATEILHAA 3ANHCKA

Pabouwas nporpaMmMa yuebnoro npenmera «®wuinka» paizpadoTaHa Ha OCHOBE CHEIYHMIIHX

JOKYMEHTOR!

= @I'OC COO, yre. npukaszom Munodprayku PO o1 17.05.2012 Ne 413 ¢ wam. o1 12.08.2022 Ne
732 (B peiicTByiomeit pegakiium);

— [Ilpukaza Munnpoceemenns Poceun ot 19.03.2024 N 171 «0O pHeceHHH H3MeHEeHHH B
HEKOTOpBIe Npukaiel Munucrepersa npocseutenns Poccuiickoil Mepepaunn, kacaomuecs
(peepansHbix 00pasoBaTelLHLIX IPOIPAMM HAYANBHOrO 00lero 0DpazoBaHHd, OCHOBHOID
obuero oOpaloBaHHA M CpejiHerD obIEro obpaioBaHuAy,

= llpurasza Muanpoceemenua Poconw ot 09.10.2024 No 704 «(0) mHeceHMH W3IMEHEHWH B
HeKOTOpHIE npuKaskl MunncTeperea npocsemenns Pocewiickoit @enepannn, Kacawmmecs
thenepanbHBIX 0OPA3ZOBATENBLHEIX MPOIPAMM HAMMILHOTO 00MEro o0pa3oBaHud, OCHOBHOTO
oGmiero obpasoBanua i cpeHero oomero oOpasoBaHAm;

- Ilpukaza Muunpocseienns Pocenn or 08.10.2025 Ne 729 «0O BHeceHHHM HIMEHEHMH B
HEKOTOpBIE TIpHKa3el MuaucTeperra obpazoanua w Haykw Poccwiickoit denepanun u
Munncrepcrea npocsemenna  Pocewiickoii  @exepanuu,  Kacaiommecs (henepanbHBIX
roCyJIapcTBeHHLIX 00paszoBaTe/IbHbIX CTAHIAPTOR HAYAILHOTO 00LIerD, ocHOBHOTO 00iLero
obpazoBaHud U cpejiHero obulero obpasosaHusy;

— [lpuxkaza Munucrepcrea npoceemennsa Poceniickoit @eneparmr ot 10.11.2025 Ne 808 «O
BHCCCHHH H3MCHCHHI B HCKOTOpPLIC NpHKassl MuuHcrepcTBa npoceeuicHus Poccuiickoi
Denepannn, Kacawomuecs denepanbHbX 00pa30BaTENBHLIX MPOTPaMM HAYAIBHOTO 00IIEro
00pazoBaHuA, OCHOBHOTO 0bmero oOpasoBanua U cpeaHero obmero obpazoBanna»;

— @OI1 COO, yreepikacunoil npukasom MunnctepeTsa npocseinenua PO ot 18.05.2023 Ne 371
(c oGHoBnennem ot 12.07.2023 Ne 74228);

= Tlonowenus o pabouux nporpamMmax y4edHbBIX NpeaMeToB, y4eOHbIX KypCOB (B TOM 4HCIE
KYPCOB BHEYPOUHOH JSATEIBHOCTH), YUEOHBIX MOJy/eH, pa3padaTbiBaeMbIX Ha OCHOBE
obHoBaeHHEX PI'OC v B cooTeTcTBHH ¢ TpeboBanuamu PenepanbHX 00paA3OBATENRHBIX
nporpaMM HadaabHOTo 001ero, ocHOBHOTO 00IIero, cpeanero obuero odpazopanus ot 16
urona 2025 r. No 25 (npuka3z ot 16.06.2025 Ne 107-0).

[lporpamma no dwm3uke onpeaenseT 00A3aTENBHOE MPEJIMETHOE COJAEPAKAHHE, YCTAHABIHBAET

PEKOMEHIIYEMYIO TIOCIEI0BATEILHOCTE H3YUCHHA TEM M paszacioB yueOHOro npeaMeTa ¢ y4EToM

MEKMPEIAMETHBIX M BHYTPHOPEIMETHBIX CBA3CH, JOTHKH yueOHOTrO MpolEcca, BO3PACTHBIX

ocobeHHocTell  oOyuaronmxca. [lporpamma nmo dmzuke naér npeacTaBIcHHE O LENAX,

coaepiKanuu, obuiei crpareruy oOyueHHs, BOCIUTAHNUA M PasBUTHA 00yYatOIIHXCA CPEACTBAMH
yuebHoro npeamera «Dusznkar» Ha yriybnéHHOM YpOBHE,

M3yuenne kypca (u3ukH  yrayOnéHHOrO YPOBHA [O3BONSET PEalH30OBATL 3a]adH
npo(eccHOHANBHOH OpPHEHTALMM, HAMPABICHO HA CO3JaHNE YCIOBUIT ANd NpOSBICHUSA CBOMX
HHTEIUICKTYAIBHEIX W TBOpYECKHX  crnocoOHOCTeH  KamabiM  o0yualmuMes, KOTOpbie
HeoDxoauMBL  ng  ApojomkeHns  o0pazoBaHHA B OpraHu3aluax  npogeccHOHANLHOTO
00paz0BaHMA N0 pazIMYHbIM HINKO-TEXHNHECKHM M HHKEHEPHBIM CHIEHAILHOCTAM.

B nporpamme 1o (pu3Hke ONpeagssTes TUIAHUPYEMBIE Pe3VALTATE OCBOEHHSA Kypea
husukn  Ha ypomHe cpeaHero o0mero 00pazOBAHMA:  JIMMHOCTHBIE, METANPEIMETHBIE,
npeamerHeie (Ha yraybnéadom yporxe). Hayuno-meTomonornueckoil ocHoBOH s paspaBorTku



TpeDoBaHHil K JHYHOCTHBIM, METaNpeIMETHBIM W MpPeIMETHBIM PE3yIbTaTaM 00y4aloIIHXCA,
OCBOMBILIHX MporpaMuy rno (JM3MKE Ha YPOBHE cpeanero obuiero obpasopanus Ha yraybaénnoMm
YPOBHE, ABASETCA CHCTEMHO-AEATENILHOCTHEIH NM0IX0L.

IMporpamma no (PUIHKE BKJIIOYALT:

[LUIAHHpYEMBIE PelyIbTaThl OCBOCHHMA Kypca (M3uku Ha yrayOiEHHOM YpPOBHE, B TOM
YHCIIE [peMeTHRIE Pe3yILTaThl 10 rojaM ody4eHHs;

cofepxanne yuednoro npeamera «@u3nkar no rogam odyueHus.

[Mporpamma no (u3MKe MMEET NPHMEPHBIH XAPAKTEDP W MOKET ObITh HMCMOIB3ORAHA
YUUTEIAMH (PH3HKH U1 COCTABIEHHA CBOMX PabOYHX MPOTpamMm.

[lporpamma mno ¢w3MKe HE CKOBBIBAET TBOPYECKYH0 HWHHIMATHBY YIHTEA€H W
MPEAOCTABNACT BOIMOKHOCTH JUIA PEATH3AIMH  PasIHYHBIX  METOIHYECKHX MMOAXO0I0B K
npenojgaBanuio U3UKH Ha YrAyONEHHOM YPOBHE TNpH YCIOBHH cOXpaHeHHA oOf3aTenbHOll
YACTH COJCPKAHHA Kypca.

du3Hka Kak Hayka o HanOonee oOIINX 3aKOHAX MPHPOIBL, BLICTYNAs B KadecTBe yucOHOTO
npejMeTa B WIKOIE, BHOCHT CYLIECTBEHHBIH BKIa] B CHCTEMY 3HAHHI 0D OKpyKalolleM MHpe.
koneasi Kype (uIMKH — cHCTeMOODPasVIOIIMA  JUId  eCTECTBEHHO-HAYYHBIX  yHeOHBIX
NPeAMETOR, NOCKOILKY (PH3AHYECKHE 3AKOHBI JIEKAT B OCHOBE MPOLECCOB W ABJICHUI, H3YHaeMBbIX
Xumuedl, Ononoruel, ¢guindeckoi reorpadueil u acrporomuei. Mcrnoneiosanne n akTHBHOE
NMpUMEHEHHE (PH3HYECKNX 3HAHHMIH ONPENENHI0 XapakTep H OypHOE pasBHTHE pasHo0Opa3HbIX
TEXHOJIOTHH B cepe IHEPreTHKH, TPAHCNOPTa, OCBOEHHA KOCMOCA, MOJYMEHHA HOBBIX
MaTEPHAIOB € 3amaHHBIMH  cBoiicTBamu. Hisydenwe ¢u3HKM BHOCHT OCHOBHOH BKIal B
(opMupoBaHHE €CTECTBEHHO-HAYUHOIH KapTHHBI Mupa oOyuatomierocs, B (POPMHpOBaHHE
YMCHHIT IPHMEHATL Hay4HBII METO/, O3HAHUA MPH BLINMOJIHCHHAH HMH yIcOHBIX HCCICI0BAHHI.

B ocHoBy kypca (pM3HKH Ha YpOBHC cpeaHero odumero oOpa3oBaHua MOMTOMKCEH pAd HICH,
KOTOPEIC MOKHO PACCMATPHBATE KAK IIPHHLIHIIEL €TO MTOCTPOCHHA.

Hoea yerocmuocmu. B cooTBCTCTBHE ¢ Hell Kype ABNACTCA JIOTHICCKH 3aBCPIIEHHLIM, OH
COJIEPAKHT MATEPHAI M3 BCeX pasienos (UIMKH, BKIKYALT KAK BONPOCH KIACCHYECKOH, TaK H
COBPEMEHHOH (pH3nKH.

Hoea zenmepanuszayuu. B coorsercteun ¢ Hell Marepuan kypea (ui3ukn odnejnHEH
BOKpYr (mzndeckux Teopuil. Beayumm B kypee apisercs QopMHpOBaHHE npejicTasieHHil o
CTPYKTYPHBIX YPOBHSAX MaTEpPHH, BELIECTBE H MOJIE.

Hoea cymanumapuzayuu. EE peannsanna npeanoaaraeT HCNoIb30BaHHE TYMAHHTAPHOTO
NoTeHUHATAa (PH3HUECKOH HayKH, OCMBICJICHHE CBA3H pa3sBHUTHA (DM3HKH C pasBHTHEM 0OLIECTBa,
a TAKAKE C MHPOBO33PEHYECKHMH, HPABCTBEHHBIMH H IKOJIOTHIECKHMH NMPoOIeMaMi.

Hoen npuxnadnoin  nanpaetennocmu.  Kype  ¢uzukn  yrayOonéHHOro  ypoBH#A
NpeanoiaraeT 3HaKoMCTBO ¢ IIHPOKHM KPYIOM TEXHHYECKHX H TEXHOIOTHYECKHX MPHI0KEHHH
H3YHEHHBIX TeopHil u 3akonoB. [lpu 2Tom paccmaTtpiBaloTed Ha ypoBHE 0DILKX MpeAcTaBIcHHH
H COBPEMEHHEIE TEXHHYECKHE YCTPOICTEA, H TEXHOIOTHH.

Hoea Ixonozuzayuu peansyerca NOCPEICTBOM  BBEJASHHHA 3IEMEHTOB COJEPKAHHA,
MOCBAIEHHBIX IKONOTHYECKHM NpodieMaM COBPEMEHHOCTH, KOTOpbIE CBA3AHBI € Pa3BUTHEM
TEXHHKH M TEXHOIOTHH, a TakxKe 00CyRIeHH NpodieM palHOHANEHOTD NPHPOIOTIVIBIOBAHHA H
IKONOrHIECKoH De30MacHOCTH.

Ocpoenne cofiepiKaHHA NPOTPaMMBl O (PU3HKE Q0LKHO OBITH HOCTPOEHO HA MPHHLHIAX
CHCTEMHO-AEATENBHOCTHOTO Moaxoaa. [lna gpusnky peannsanns sTHX NPHHINNOB DasUpyeTca Ha
HCMOML30BAHHH CAMOCTOATENBHOTO SKCIEPHMEHTA KaK MOCTOAHHO JeficTBylomero axtopa
yuebHoro mpouecca. Jlna yraybnénnoro ypoBHA — 3T0 CHCTEMAa CaMOCTOATENBHOTO



YYEHHUYECKOID IKCIEPHMEHTA, BKINUYAIONIEro (pOHTaIbHBIE YYECHHYECKHE OMNBITHL MPH
H3yHUeHHH HOBOro MatepHana, nabopatopheie paborsl M pabotel npaxTHryMa. Ilpu atom
BO3MOKHBI JIBa criocoDa peanu3auny (pHINYecKoro npakTukyma. B nepeom cnydae npakrukym
npoeoauTes MO0 B kouue 10 u 11 xnaccos, aubo noclie NepBoro W BTOPOro NOJYIOJAHH B
KamA0M M3 9THX Kiaccos. Bropoil cniocod — 210 uHTerpauns padoT NPakTHKYMa B CHCTEMY
nabopatopHeix paGoT, KOTOpPBIC NPOBOAATCA B NpoUecce H3ydeHHs paiena (temst). [Ipu atom
noja paboTamMu NPAKTHKYMa NOHHMAETCA CAMOCTOATENBHOE HCCNEN0BAHNE, KOTOPOE NMPOBOIMTCH
M0 PYKOBOJACTRY CBEPHYTOr0, 0000mERHOTO BHAA 0€3 NOMAroBoi HHCTPYKITHH,

B nporpamme no dusuke cHCTEMa YHEHHYECKOTO IKCTIEPHMENHTA, nabopatopHeiX pabot u
MPAKTHKYMa NIPEICTARIEHA eIMHBIM nepeuneM, Beibop TeMaTHkn 118 3THX BHIOB YYEHHYECKHX
NpakTHYecKHX padoT OCylIeCTBIAeTCs yHacTHHKAMH o0pasoBaTeNbHOTO Mpollecca HCXOad W3
ocoDeHHOCTEH MOYPOYHOro MAaHHPOBAHHMS H ocHamenus kabuneta dQusurn. [lpu 3TOoM
obecnieunBaeTcd OBIaAcHHe OOYYAIOIIMMHCA YMCHMAMH TNPOBOIMTL MPSAMBIE H KOCBCHHBIE
H3MEPEHHS, HCCIeJ0BAHHA 3aBHCHMOCTEH (DH3HYECKHX BEIHYHH H MOCTAHOBKY OMNBITOB MO
MpoBepke Mpe/UIoKeHHBIX THIOTES.

Bonblioe BHHMAHHE YeNdeTcs PEIleHHi0 pacuETHbIX W KadecTBeHHBIX 3a1a4. [Tpu arom
JUIA pacdETHBIX 33724 NPHOPUTETOM HBISIOTCH 3a/a4M ¢ ABHO 3QJI@HHONH M HesBHO 3a/1aHHOI
H3HgecKoil MOJIEIBI, MOIBONAIONIHE NPHUMEHATL H3YYEHHEBIE 3AKOHBI M 3aKOHOMEPHOCTH Kak
H3 OJHOTO pa3jena Kypca, Tak H MHTETPHPYA NPHMEHEHHEe 3HaHMH M3 pasHeix pasaenos. [lna
KAYECTBEHHBIX 3a7a4 TIPHOPHTETOM ABAAKOTCA 3alaHHA  Ha oOBACHeHHe mMpenckazaHue
MpoTeKania (PU3HUECKHX ABAEHMH W NMPOLECCOB B OKpY/Kalomiel H3HH, Tpedyomue Beibopa
(pu3nvecKoil MOJENH UIA CHTYAIHH NMPAKTHKO-OPHEHTHPOBAHHOTO XapaKkTepa.

B cooreerctBuu ¢ TpeboBanuamu PIOC COO k maTepHaNbHO-TCXHHYCCKOMY
obccnieucHHi0 yucOHOTO npouecca Kype ¢usHkH yrayOnéHHOro ypoBHA HA YPOBHE CPEIHETO
obmero oOpasoBanig JO/DKCH H3Y4aThCA B YC/IOBMAX npeaMeTHoro kabusera. B kabuuere
(pH3MKH DomAKHO OBITE HeoDXoAHMOe TabopaTopHoe 000PYI0BAHNE U4 BEITIOIHCHHS YKA3aHHBIX
B lporpaMme 1o H3MKe yHeHHHeCKHX onbiTo, nadoparophsix pador u padoT npakrukyma, a
TAKAE JAeMOHCTPALMOHHOE 0DOPYI0BAHHE.

HemoHerpaunonnoe  obopyioBaHue  (POPMHPYETCH B COOTBETCTBHH € [IPHHLHIIOM
MHHHMAJIBHOH J0CTATOYHOCTH W oDecnedneaet NOCTAHOBKY NEPEYHCIEHHBIX B NPOIPaMMe 1o
(pH3NKE KIHOMEBBIX JIEMOHCTPALUMH A1A HCCAEI0BaHMA M3YUAEMBIX ABIEHHH M TPOLECCOB,
IMITHPHUECKHX 1 (DYHIAMEHTANBHBIX 3AKOHOB, HX TEXHHYECKHX MPHMEHEHMIT.

Jlaboparoproe obopynoBanue s YYCHHUECKHX TpaKTHYeCKHX padoT dopMupyercs B
BHIE TEMATHYECKMX KOMIUIEKTOB M oOecneuHBaeTcd B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX
obyuatomnxed. Temarudeckne komnnektsl naboparopHoro o0opyaoBaHWA J0IKHBEL OLITH
MOCTPOCHB! HA KOMIUIEKCHOM HCMONB30BAHHH aHANOrOBLIX M UM(poBLIX npudopoB, a TakKe
KOMIBLIOTEPHLIX H3IMEPHTEIBHBIX CHCTEM B BH/E LH(ppoBLIX TabopaTtopuii.

OcHOBHBIMH LENAMH H3ydeHHa Qu3nKH B oDuieM o0pa3oBaHiH ABIAIOTCA:

(hOpMHPOBAHHE MHTEPECA H CTPEMIEHHA O0YHAIONIMXCH K HAYHHOMY H3YHEHHIO PHPOJIBL,
PA3BHTHE HX HHTEIIEKTYAIbHBIX M TROPHECKHX cniocoDHOCTEl;

pasBHTHE NPEACTABIEHMH O  HAYHYHOM  METOJe no3Hauus W (opMHpoBaHHE
HCCNEI0BATEIBCKOND OTHOLICHHA K OKPYKAKMIIHM ABJICHHAM

(hopMHpPOBaAHHE HAYYHOIO MHPOBO33PEHHA KaK pE3yIbTaTa H3YYeHHS OCHOB CTPOEHHS
MaTepui 1 (PyHIaMEHTANBHBIX 3aKOHOB (DH3HKH;

topMupoBaHHe yMeHHIT 0OBLACHATEL ABNEHHA C MCMONL3OBAHHEM (PM3HYECKHX 3HAHWH M
HayUHBIX 0Ka3aTEAbCTB;



(hopMHpOBaHHE MpeACTABICHUI © ponu (H3MKH A4 pa3sBHTHA JIPYTHX €CTECTBEHHBIX
HAYK, TEXHHKH H TEXHOJIOTHIH;

pasBMTHEe npeicTaBieHwili o Bo3moxuelx  cdepax  Oyaywei  npodeccHoHanbHOMN
JEATENBLHOCTH, CBA3aHHBIX ¢ (H3MKOI, noAroToBkKa K JAankHeiieMy 0O0VHEHHIO B ITOM
HATIPABICHHH.

Hoctikenne dTHX uenell ofeciiedynBaeTcs pelCHHEM CHEAYIOLMX 3a/1a4 B [polecce
u3yueHna Kypea gusuky Ha ypopse cpenuero odmero odpasosaHus:

npuodpereHne cucTeMbl 3HaHMi 00 00mMX (HIMUECKHX 3AKOHOMEPHOCTAX, 3AKOHAX,
TEOPHAX, BKAKOYAA MEXAHHKY, MOJEKYIAPHYIO QH3NKY, IMNEKTPOAHHAMHKY, KBAHTOBYIO (QHIHKY
M EMEHTH aCTPODHINKH;

thopMHpOBaHHE YMEHHIH NPHMEHATE TEOPETHYECKHE 3HAHHA 11 00bACHEHNA (PHIHUECKHX
SBICHHI B IPHPOJE U VA NPHHATHA NPAaKTHYECKHX PelIeHHH B MOBCEIHEBHON KH3HH;

OCBOCHHE CNOcODOB pelieHHd pasnHYHBIX 33734 ¢ ABHO 3a1aHHoi (u3ndeckoil MoJenbio,
3aja4, MOJPasyMEBAlOIIHX CaMOCTOATENbHOE co3faHHe (uindeckoil MoOIenH, aJeKBaTHOH
YCIOBHAM 3a]a4H, B TOM YHCIE 33/1a4 HHKEHEPHOTO Xapakrepa;

NOHHMaHHe (PU3IMHECKHX OCHOB M TPHHIMIOE JelCcTBHA TeXHHYECKHX YCTpOIHCTE H
TEXHOAOTHYeCKHX NPOLECCOB, HX BIHAHUA HA OKPYAKAIOUIYIO CPe/y;

OBJIAlEHHE METOJaMH CAMOCTOSTENILHOIO [MIaHHPOBAHHA M MpOBeleHHs (PHIHHECKHX
IKCIEPHMEHTOB, AHANH3a W HMHTEPHpeTanuy HHQOPMAIMH, ONPEAeIeHNs IOCTOBEPHOCTH
MOJIYIEHHOTO Pe3ynbTaTa;

CO3MAHHE YCIOBMH [T PAiBHTHA YMEHHH NPOEKTHO-HCCIENOBATENBCKOH, TBOPYECKOI
JEATENBHOCTH,

pasBHTHE HATEpeca K eepam npodeccHOHATBHOM ASATEABHOCTH, CBA3aHHOI ¢ (H3HKOIL.

B coorserctBuu ¢ TpeboBanuamu @I'OC COO yronyOnéuueli ypoBeHb H3yHCHHA
yucbHore npeamera «u3mka» Ha ypoBHe cpegHero ofmiero oOpasoBanus BriOMpaeTcs
00yuYaKOMINMHCS, TUIAHHPYIOLWINME [poJo/sKeHHe 00pa3oBaHHA 110 CHCUHAILHOCTAM (PH3HKO-
TEXHHYECKOTo npoduis.

Ha nayuenne guznkn (yranybaénuelil yposeHs) Ha yposHe cpeiiHero odiero ofpaioBaHms
oreoanTes 340 vacon: B 10 knacce — 170 vacos (5 wacos B Hesenw), B 11 knacce — 170 vacos (5
YACOB B HEJENH).

[lpeanaraemplii B iporpaMme o gu3zike nepeyueHs 1abopaTopHBIX H NPAKTHYECKHX padoT
ABIAETCA PEKOMEHJ0BAHHBIM, YUHTENbL JenaeT BbiOOp nporencHus nabopartopHsix pabor u
ONBITOB € YYETOM HHIHBHIYAILHBIX 0CODEHHOCTEH 00y AOIIHXCS.

BocnurarensHblil noreduuan yuednoro npeamera «Puszuka» peannsyerca uepes:

- HCHOABIOBAHHE BOCIHTATE/IBHBIX BOIMOKHOCTEH cojepxanus yueDHOro npeamera [uia
cozgands OnaronpHATHBIX YCOOBMI A8 pasBUTHA COLMANbHO 3HAYMMBIX OTHOLUCHHI
WIKOJbHHKOB M TMPEAKAE BCEr0 LCHHOCTHBIX  OTHOIICHWH 4e€pe3  JICMOHCTPALMIO
OOYHAKIIMMCH  NTPHMEPOB  OTBETCTBEHHOTO, T[PAKJAHCKOTO  MOBENEHHA, [POABIEHHS
YENOBEKOMIODHA # 100pocepAeHHOCTH, Hepe3d noadop COOTBETCTBVIONIMX TEKCTOBR 1A
4TEHHS, 3a1a4 Ui pelienys, npodlieMHbIX CHTYalUHH And o0cy#kIeHHs B Kilacce;

~ NPHMEHEHHE Ha YPOKE AJCKBATHBIX OCOOBIM MOTPeOHOCTAM O0YUAIOMIHXCA H MX pPealbHBIM
BO3ZMOKHOCTAM  (POPM  OpraHMsaiuu: JIMJAKTHHECKHX MAaTepuaion, CTHMYIHPYHOIIHX
MO3HABATEIBHYIO MOTHBALIHIO 00YUAIOLIHXCH;

- NPHBICHEHHE BHHUMAHHA O0VHAKMIHMXCH K UEHHOCTHOMY ACHEKTY H3IYHaeMBIX Ha YpOKax
ABNEHHI, opraHuzanud MX padoTel ¢ ModydaeMoil Ha ypoke COUMANBHO 3HAYHMOI



undopManneii - HHHIHUPOBAHKUE ee OOCYMICHHA, BLICKA3BIBAHUA O0YYAIOUIMMHCH CBOETO
MHEHHA 110 €€ MOBO/Y, BEIPAOOTKH CBOErO K HEH OTHOIICHHA,

- UCHO/B30BAHWE HA VYPOKE AJCKBATHBIX KOMMYHMKATHBHEIX H  KOMMYHHKALMOHHBIX
(uH(ppPOBBIX) TEXHOTOTHIL;

- Opra’f3alHsg B3aHMOTIIOMOLIH 00Y4aIOLNXCs APYT APYry B paMKax ypouHOH J1esTelbHOCTH.

[pothopuenTanMoHHas HANPABACHHOCTE NpeamMeTa «Du3inKka» NOMOraeT MKOTBHHKAM YBHIETh,
KAK 3AKOHBI MPHPOILL TPERPAIIAKOTCA B TEXHOIOTHH U paboune npodeccnn. Hume —
KOHKpeTHBIe crnocolbl e€ pealn3aliy, NPHBA3aHHBIE K TEMaM IHKOILHOTO Kypea, Ioc
MpHMEPLI 3aTaHHH,

Kakue npodeccnn nokazsigawT yepes gusnky (no pasnenam)

«  Mexannka. MumeHep-KOHCTPYKTOP, HHAEHEP-MEXAHHEK, IIPOEKTHPOBILHEK
TPAHCIOPTHEIX cHeTeM, onlepatop cradkos ¢ YITY, apromexannk. Mexanuka o0nsacHser
JABWAEHHE, CHIIBI, MPOYHOCTh MATEPHAJIOB — 3TO 0a3a JUIS TPOSKTHPOBAHWA H
IKCTIYATALIMH TEXHHUKH,

« Moaexyaspaan ¢gusHka ¥ TepmMoaHHaMHKa. Hkenep-TennosHepreTHK, TEXHOIOT Ha
NpoH3BOACTBE, KanMartosor, cnegnaniet no HVAC (otonnenue, BeHTHIALHA,
KOH/IHITHOHHPOBAHKE ). 3/1eCk BAXHEI pacdéThl Temiopsx notokos, K1/, dazoseix
Mepexoion.

o DJIEKTPHYECTBO H MArHeTH3M. MHKeHep-9HepreTHK, MEKTPOMOHTED, HHKEHED 110
ABTOMATH3AIHH, Pa3paboTHHK CHIOBOI MMEKTPOHHKH. TEMBI TTPO TOK, HANPAKEHHE,
MArHMTHBIE OIS H LIENH HANPAMYIO CBA3aHBI C JHEPrOCHCTEMAMH H IEKTPOHHKOH.

« Onruka 1 Boanel. ONTHE, HEKCHEP-TIA3CPILHEK, CICHHAINCT 110 BOJTOKOHHOH CBA3H,
JedpekToCKONUCT (Hepaspyuainil KOHTPOIIL). BOIHOBBIE ABNEHHUSA J1€KAT B OCHOBE
Na3epoB, CBA3H, MEIMLMHCKOH JHAIHOCTHKH.

»  ArtomHas M sgepHan pusuka. Hmxenep ADC, pagnonor, cnienMamtucT no
paauanuoHHoi desonacHocTH, husuk-aaepmuk, [loHumanne parHoakTHBHOCTH, 1073 H
3ALLATEL KPHTHYHO 1718 9THX npoheccHil.

ILaanupyemeie pe3yiabTarsl 0CBOEHHE YUEDHOI0 npeamera
JHYHOCTHBIE PE3YJ/IBTATHI

JInuHoCTHBIE Pe3VILTATEL OCBOCHHA YiyeOHOro npejaMera «PHUIMKay J10KHEL OTPAKaTh
FOTOBHOCTb H CTIOCOOHOCTE 0DYUaOIIHXCA PYKOBOACTBOBATHCA C(HOPMHPOBaHHOI BHYTPEHHEH
MO3HUKEH JHYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAlMii, TNO3WTHBHBIX BHYTPEHHHX
yOexaeHnil, COOTBETCTBYIOIIMX TPAaAMUHOHHBIM  LUEHHOCTAM  pOcCHiickoro  obuiecTsa,
pacIIMPEHHE KH3HCHHOTO ONBITA W OMNBITA JCATCIABHOCTH B MPOLECCE PCaIH3alMH OCHOBHBIX
HANpaBaeHHH BOCIIHTATEALHOH ACATCILHOCTH, B TOM YHCIIC B 4ACTH:

IPaAIaHCKOr0 BOCIHTAHMA:

e  CcHOPMHPOBAHHOCTE TIPAKIAAHCKOH NOZMIMH  O0YHAIOIErOCH KAK  aKTHBHOIO H
OTBETCTBEHHOTO YIeHa POCCHICKOro oblecTra;

® [IPHHATHE TPaJHLIHOHHBIX 0OMIEYEN0BEUECKHX I'YMAHHCTHUECKHX H JEMOKPaTHYECKHX
HEHHOCTE:

®  [OTOBHOCTH BCCTH COBMECTHYIO JAECATE/IBHOCTL B HHTEpPECAX I'PazkJIaHCKOro oOLIeCTBa,
YYACTBOBATE B CAMOYIIPABIICHHH B 0Dpa30BaTe/LHOH OpraHH3aHu;

®  YMEHHE B3aUMOJICHCTBOBATE € COIMAIBHBIMH HHCTHTYTAMH B COOTBETCTBMHM C HX
(DYHKIMAMH M HAZHAYEHHEM;



*  TOTOBHOCTE K I'YMaHHTAPHOH H BOJNOHTEPCKON JEATENBHOCTH.
NATPHOTHYECKOI0 BOCITHTAHMA:

*  chOPMHPOBAHHOCTD POCCHICKON MPAMIAHCKONH HASHTHYHOCTH, MATPHOTHIMA,

® [ICHHOCTHOE OTHOLICHHE K TOCYIapPCTBEHHBIM CHMBOJIAM. JOCTHMCHHAM POCCHHCKHX
yUEHbIX B 00nacTH (PHU3NKH H TEXHHKE.

JAYXOBHO-HPABCTBEHHOT0 BOCHHTAHNA:

s cHOPMUPOBAHHOCTE HPABCTBEHHOIO COTHAHMWA, YTHHECKOTO IOBEICHHS;

e cnocoDHOCTE  OUEHWBATE  CHTYAIIMK) M NPHHUMATH  OCO3HAHHBIE  PENIEHHA,
OPHEHTHPYACE HA MOPANLHO-HPABCTBCHHBIE HOPMBI H LEHHOCTH, B TOM HHCIE B
NEATENBHOCTH YIEHOTO;

*  OCOZHAHHE JIHYHOTIO BKIA/A B [IOCTPOEHHE yeToHuHBOTO DyVILero.

ICTETHYECKOI0 BOCITHTAHKA

® OCTETHYECKOE OTHONIEHHE K MHPY, BKIHYAS 3ICTETHKY HAYYHOTO TBOPYECTRA,

NPHCYIIETO (PHINIECKOH HAVKE,
TPYI0OBOT0 BOCTIHTAHHA:

e upHTEpeC K pa3sindHeiM cihepam npodeccHOHANBHOH AeATENLHOCTH, B TOM 4HCe
CBA3AHHBIM C (PH3HKOI M TEXHHKOH, YMEHHE COBEpILATL OCO3HAHHEBII BLIDOP Oyayei
npodieccii 1 peanH3oBLIBaTh COOCTBEHHbIC KN3HEHHDIC TUIAHDI;

*  TOTOBHOCTE M CHOCOOHOCTE K 00pa30BaHUI0 M camoo0pazoBaHuio B ofnactd Qu3nk
Ha NPOTIKEHHH Beeil JKHIHH.

IKOJOTHUECKOT0 BOCHHTAHHA:

e chOpMHPOBAHHOCTL JKOJNOTHYCCKOH KyIbTYPBLl, OCO3HAHHE TIo0albHOrO Xapakrepa
IKOJIOTHYCCKHX Mpodiem;

*  [UIAHHPOBAHHE H OCYLIECTBIEHHE JIeiiCTBHI B OKpyKaeH cpejie Ha OCHOBE 3HAHMA
HeneH YCTOHYHBOIO Pa3BHTHS HEIOBEYECTRA;

* paclHpeHHe OMbITa JIEATENBHOCTH OJKOJOTHYECKOH HampaBIeHHOCTH Ha OCHOBE
HMEIOLIHXCH 3HAHMH No (H3NKe.

HEHHOCTH HAYYHOTO MO3HAHHA:

¢ chOpMHPOBAHHOCTL MHPOBO33PEHHA, COOTBETCTBYIOUIEIO COBPEMEHHOMY YpPOBHIO
pasBUTHA (PHUIAYECKOH HAYKH;

®  OCOZHAHHE UCHHOCTH HAy4HOH JIEATENBHOCTH, TFOTOBHOCTE B NPOLECCe M3YHCHHSA
(U3MKH  OCYMIECTBIATE  NPOEKTHYHY H  HCCHENOBATENLCKYH)  JIEHTENBHOCTD
HH/MBH/IYAIBHO W B IpyIITIE,

METANPEAMETHBIE PE3Y.JIBTATHI

[MoznagarelkLnble YHHBEpPCA/ILHEIE YUedlIbIe eiicTBHA
bazosbie JOrHYecKHe JIeHcTBHA:
*  CAMOCTOATENLHO (POPMYIHPOBATE M AKTYAIH3IHPOBATE NpodieMy, paccMarpMparh e
BCECTOPOHHE,
®  QIpEAeIaTh HEIH AEATCABHOCTH, 3a1aBaTh IAPaMETPhl H KPHTEPHH HX JOCTHAKCHH,
® BLIABAATL 3AKOHOMEPHOCTH W OPOTHBOPCYHA B paccMaTpHBACMbIX  (PH3HYCCKNX
ABIEHHAX,
e pazpabareiBaTh NNAH  pEINEHHA  NpOOnNeMBl ¢ VHETOM  AHAIM3A  UMEHILIHXCH
MATEPHANILHBIX H HEMATEPHANBHEIX PECYPCOR;



BHOCHTL KOPPEKTHEBI B ACSTEILHOCTE, OLUEHHBATL COOTBETCTBHE PE3VILTATOB LIENAM,
OLIEHHBATL PHCKH NOCIE/ICTEHIL IeATeILHOCTH;

KOOPAHHHPOBATE M BRIMOJHATE padoTy B YCJIOBHAX PEalbHOTO, BHPTYIBHOIO H
KOMOMHHPOBAHHOTO B3aMMOICHCTRHS

pa3BHBATEL KPEaTHBHOE MBILLICHHE NPH PElICHHH KH3HEHHBIX pobaem.

bazoBbie HeC/IeOBATEILCKHE AeHCTBHA:

BAAJETh HAYYHOH TEPMHHOJIOIHEH, KIIIOYEBLIME MOHATHAMH ¥ METOAaMH (PHIHYECKOMH
HAaYKH:

BIaleTh HaBblKaMn ydeDHO-HCCICA0BAaTENLCKOH W MPOCKTHON JeATeNLHOCTH B
obnacti  dmsukM, CcnocoOHOCTEIO M TOTOBHOCTBI) K CAMOCTOATENBHOMY TMOHCKY
METOJ0B pellcHHA 3a7ad  (PU3HYECKOTo COACpikaHHA, MPHMEHEHHIO pasaHYHBIX
METOJIOB TIO3HAHHS,

BJIAJIETE BHAAMH JICATENLHOCTH [10 [OJYYEHHID HOBOIO 3HAHHA, €r0 MHTEPIIpEeTalui,
NpeodpasoBaHHIO H IIPUMEHEHHIO B PA3IMYHLIX YHeOHBIX CHTYALMAX, B TOM YHCIE [IPH
CO3aHNH y4eOHBIX TpoekToR B oGnacTi Qpu3nkn;

BRIABIATE NMPHYHHHO-CACACTBCHHBIC CBAH W AKTYATH3HPOBATH 3a7avy, BBIIBHIATH
runoTesy e€ PpeleHHA, HaxOIWTh AapryMeHTHl Ul JIOKa3aTelbCTBA  CBOMX
YTBEPAICHHH, 3a/1aBaTh apaMeTphbl H KPHTEPHH PEILICHHA:

AHAIIM3MPOBATE TTOJIVYEHHBIE B XO0J€ pEUICHHA 3a/la4M Pe3yIbTaThl, KPUTHYECKH
OIEHUBATE WX JIOCTOBEPHOCTS, MPOTHOZHPOBATE HIMEHEHHE B HOBLIX YCIOBHAX;
CTaBHTL M (HOPMYIHPOBATE CODCTREHHBIE 3a/1a4K B 00pA30BaTENbHOMN NEATETRHOCTH, B
TOM UHCIE TPH H3YYEHHH (PH3HKH;

NaBaTh OLCHKY HOBBIM CHTYAaLMAM, OLCHHBATE NPHOOPETEHNLII OMBIT;

YMETh NEPEHOCHTh 3HAHU 110 (PUIHKE B NPAKTHYECKYIO 001ACTh HKHIHEICATENBHOCTH!
YMETh HHTETPHPOBATH 3HAHHA H3 Pa3HBIX MPEIMETHBIX 00nacTe;

BBIJIBHTATH HOBBIE MEH, MPEIIAraTh OPHTHHAIBHLIE MOJAX0IbI H PEIICHNS,

CTABHTE pobIeMbl M 33a49H, IONYCKAIONIHE albTepHATHBHEIC PCIICHUA.

¢ HHpopmanneii:

BIA/IETh HABBIKAMH  NOAYHEHHA HHQOpPMAUHH  (PHIMYECKOTO  COJEPHKAHHA M3
HCTOYHMKOB  PA3HBIX  THIOB, CAMOCTOATENBHO OCYILECTBIATL [OWCK, aHaAIN3,
CHCTEMATHIALMIO M HHTeprperann  uudopmaimn  pasivyHbelX  BHA0OB M (dopm
NPEACTABICHMSA;

OLCHHBATE JIOCTOBEPHOCTL HH(POPMALIHH;

HCNONB30BATE CPEICTBA HHOPMALIHOHHEIX M KOMMYHHKAIHOHHBIX TEXHOMOIHH B
pelIeHHH  KOUHHTHBHBIX, KOMMYHHKATMBHBIX M OPraHM3allMOHHBIX  3ajaq ¢
COQIIHYIEHHEM 'lpEﬁOBﬂHHﬁ IProHOMHKH,  TEXHHKH ﬁere.uua::Hucru, I'HI'HEHhI,
pecypcocOepekeHns, [PABOBBIX M ITHHMECKHMX HOPM, HOPM  HH(OPMAIHOHHOH
Oe30MACHOCTH;

CO31aBaTh TEKCThl (PUIMYECKOrO COJACPAKAHHA B pPasiHYHBIX (opMmaTax ¢ yuérom
HasHaueHHA MH(POPMALMH H LENEBOH ayIMTOpHH, BhIOHpas ONTHMAIbHYIO (hopmy
NPEACTABICHHA H BH3YAIH3ALNH,

KoMMYHHKATHBHBIE YHHBEPCAILHBIE YHeOHBIE 1eiicTBHS:

OCYUIECTRIATE 0DIIEHHE HA YPOKaX (PHIHKH M BO BHEYPOHHOI IEATENBHOCTH;
pacno3HaBaTh MPEINOCHIIKH KOH(UIMKTHRIX CHTYalHi 0 cMATYaTh KOHQIHKTHL



pPa3BEPHYTO W JIOFHYHO WINATaTh CBOK) TOYKY IPEHHS C HCIONLIOBAHHEM H3BIKOBBLIX
Cpe/IcTB;

MNOHUMATh H HCTIOIB30BATh MPEUMYTIIECTBA KOMAHIHOH H HHAMBHIYaIbHOH paboThl;
BRIOHPATh TEMATHKY H METOBl COBMECTHBIX JCHCTBMIl ¢ yuéroM oOMMX HHTEPECOB H
BO3MOMKHOCTEH Kask/I0r0 4WICHd KOICKTHBA;

NPHHHMATE LEIH COBMECTHOH JedTellbHOCTH, OPraHH30BLIBATE H KOOPJHHHPOBATH
NACHCTBHA 110 €€ JIOCTHKEHHIO: COCTABIATE IUIAH JEHCTBHIL, pacnpelessars polin c
YUETOM MHEHHH YHACTHHKORB, 0DCYKIATE PEIYILTATEL COBMECTHOM paboThl;

OLICHHBATH KAYECTBO CBOEr0 BKIaja M KaKIOro YYacTHHKA KOMaHael B oOmmii
pesynpTaT No paspaboTaHHbBIM KPHTEPHAM;

[pe/UIaraTe HOBBLIE MTPOEKTEHL, OLEHUBATE HJIEH C MO3HIIHH HOBH3HBL, OPHIHHAILHOCTH,
NPaKkTHYECKOI 3HAYHMOCTH:

OCYIIECTRIATE MO3HTHBHOE CTPATETHYECKOE TMOBEJICHHE B PAasiMYHBIX CHTYAIMAX,
NPOABJIATH TBOPUECTRO W BOOOpakeHne, ObITh HHNIIHATHBHBIM.

PeryisTHBHBIE YHHBEPCAILHBIE YHeOHBLIE TeHCTEHA
Camooprannsanms:

CAMOCTOATENILHO OCYUIECTB/IATE MO3HABATENLHYIO NEATEABHOCTE B 00nacTH (DH3HKH K
ACTPOHOMHM, BBISBIIATL MPODIEMEI, CTABMTE H (POPMYIHPOBATE COOCTBEHHBIE 3a1a4H;
CAMOCTOATENBLHO COCTARIATE IUIAH pelleHns pacHETHLIX ¥ Ka4eCcTBEeHHBIX 3ajad4, IJaH
BBINOJIHEHHS [paKTHYecKoH padoThl ¢ YHETOM HMEHIHXCH PEcYpCoB, cODCTBEHHBIX
BOZMOAKHOCTEN M IPEIOUTEHHEH;

1aBaTh OLUCHKY HOBLIM CHTYALIHAM;

PACIHUPATE PAMKH Y4eOHOIO [PE/IMETa HA OCHOBE JIMYHBIX TPEANOYTEHHI;

JIENATE OCOTHAHHEBIH BRIDOP, apIyMEHTHPOBATE ero, Opartk Ha ceds OTHETCTREHHOCTE 34
peleHue;

OUEHHUBATE TPHOOPETEHHBIH OTBIT;

cnocobeTBOBaTL (POPMHPOBAHMIO M MOPOSBICHHIO JpyIMLHH B o0mactn QH3MKH,
NOCTOAHHO MOBLILIATE CBOIT 00pa30BaTeNbLHEIH H KYILTYPHBIH YPOBEHb.

CaMOKOHTPO1b, IMOUHOHAILHBI HHTELIEKT:

JaeatTh OLUCHKY HOBBIM CHTYALHAM, BHOCHTE KOPPEKTHERI B ICATCIBHOCTE, OLUCHUBATE
COOTBETCTERHE PEIVILTATOB LEJIAM;

BJIaJeTh HABLIKAMH MO3HABATCILHOMN pC{I)J'ICi{CHH Kak oOCO3HaHHA COBCPLUACMBIX
NeiicTBHH 1 MBICIHTEIBHBIX MPOLECCOB, HX PE3YILTATOB H OCHOBAHMH,

HCIO/IB30BATH NPHEMBI pedIeKCHHM JUIA OLIEHKH CHTYalHH, BeIOOpa BEPHOTO PeLIEHH;
¥YMCTh OLICHHEATE DHCKHM H CEBOCEPCMEHHO NPHHHMATE PCIICHHA MO HX CHHACHHHY,
MPHHUMATE MOTHBBL H apTYMEHTBI APYTHX TIPH aHAIH3E PE3YIbTATOB OCATEIBHOCTH!
MPHHHMATE ceds, NOHUMAas CBOM HEJOCTATKM ¥ JOCTOMHCTBA,

MPHHUMATE MOTHBEL W APIYMEHTER JIPYIHX NPH AHATH3C pe3ylIkTATOR JEATEBHOCTH,
NPH3HABATEL CBOE MPABO H MPABO APYTHX Ha OMHOKH.

B mponecce aoCTHAKEHHS JTHUYHOCTHBIX PE3YILTATOB OCBOSHHMA MNMPOTPaMMBI 1O (hHM3HKE s
ypoBHA cpeaHero obiero odpazosaHud y 00y4alomuXca COBEPIICHCTBYETCH IMOLHOHAIBHBLH
HHTEJUIEKT, IPEANoIaraionmii chopMiHpoBaHHOCT:

CaMOCO3HAHHA, BKIIOYAOWEro cnocoOHOCTL MOHMMATL  CBOE  IMOLHOHANBHOE
COCTOSIHHE, BHAETh HANpaBIeHHs Pa3BHTHA cOOCTBEHHOI YMOLHOHANLHOH cdepsl,
ObITh YBEPEHHBIM B cebe;



CAMOPEryIHPOBAHHA,  BKIIOHAWIEr0  CAMOKOHTPOIL,  YMEHHE  [IPHHHMATh
OTBETCTBEHHOCTB 33 CBOE  noBeideHHe,  clocoOHOCTL  QJalTHPOBATLCH K
IMOLMOHAILHBIM H3MEHEHHAM H [IPOUBIATE FTHOKOCTE, ObITE OTKPBITEIM HOBOMY;
BHYTpPEHHEH MOTHBALMH, BEIOYAOMIEH CTpeMIICHHE K JOCTHMKEHHIO LEIH H YCOEXY,
ONTHUMH3M, HHHIHATHRHOCTh, YMEHHE JACHCTBOBATE, HCXO/1A U3 CBOMX BO3MOKHOCTEN;
IMIIATHH, BKIOYAOWEH cnoco0HOCTE NOHHMATE IMOLHOHAIBHOE COCTOSHHE JPYIHX,
YVUHTBIBATE €r0 TPH OCYIIECTBISHHMH OONIeHHA, CNOcoDHOCTE K COYYBCTBHIO W
CONEPEeKHBAHMIO,

CONMANILHBIX HABBIKOB, BKIHOYAKIIMX CNOCODHOCTE BBICTPAHBATE OTHOIIECHHA C
APYTHMH THOIbMH, 3a00THTHCA, MPOABIATE HHTEPEC U PA3PEIIATE KOH(PIHKTH,

[MPEJIMETHBIE PE3YJILTATBI

K konuy obyuennsa B I wracce npeaMeTHBIE Pe3yabTaTel HA YIAYOAEHHOM YPOBHE JOJKHBL
OTpakaTh CHPOPMHPOBAHHOCTE Y 00YUaIOMINXCa YMEHHIT:

MOHUMATL POk (PHIUKM B HSKOHOMHYECKOH, TEeXHOIOIHYECKOH, 9KOJIOrHYecKoi,
COLHANBHONH M 3THYeCKOH ciepax JesTeNBHOCTH HeNOBEKa, pollk M MecTo (PHIHKH B
COBpPEMEeHHOI Hay4YHOH KapTHHe Mupa, HAYEeHHE OIHCATeTLHOIM,
CHCTEMATHIHPYIOMEH, 0DBACHUTENLHOH W NporHocTHYecKoH (yHEIMH (Hanueckoi
TEOPHH — MEXAHHKH, MOJEKYIAPHOH (PH3MKH M TEPMOAHHAMUKH, POab (PHIHYESCKOH
Teopri B JOPMHPOBAHKH MPEACTARICHUI O (PH3HYECKOH KapTHHE MHPA;

paznM49aTh YCIOBHA [PHMEHHMOCTH MoJencH ¢(H3MYecKMX Tel M ApOLEeccoB
(aBIeHHH): HHEpUHANLHAA cHCTeMa oTcuéTa, abcomoTHo TBEPIOE Telo, MaTepHaNbHaA
TOYKA, PABHOYCKOPEHHOE JIBMXKeHHe, CBODOJIHOE najeHue, adCONKTHO ynpyras
nethopmanns, abcolllOTHO YUIPYroe W abCOMKTHO HEYIPYIDe CTOJIKHOBEHHH, MOJEIH
raza, AHIAKOCTH M TBEPJAOIO (KPHCTALIMHECKOTD) Tena, MASANbHBIH 133, TOYeHHKIH
3apai, OJHOPOJAHOS MICKTPHHYCCKOS 1101,

paznMYaTh YCOoBHA (rpaHHiel, o0JacTH) NPHMEHHMOCTH (PH3MYECKHX 3aKOHOB,
MOHMMAaTh BCEOOIIMH Xapaktep (YHIAMEHTANLHBIX 3dKOHOB M ONPaHHYEHHOCTD
HCMOJIB30BAHHA YaCcTHLIX 3aKOHOB;

ﬂHﬂJIHf!H]’)ﬁHﬂTL H (}B'I:SIUHﬂTI: MEXAHHYECKHE IIpﬂlIECChI H HBJIICHHA, HUIIUJII:'.‘I}"R
OCHOBHBIE [IOJOMKEHMA M 3aKOHBL MEXaHHEH (OTHOCHTENBHOCTE  MEXAHHYECKOI D
JIBMAKEHHA, (POPMYIILl KHHEMATHKH PABHOYCKOPEHHOIO JIBIKEHMSH, NpeodpazoBaHus
lanmnes g CKOpOCTH M nepementedus, 3akoHsl  Helotona,  npuuumn
OTHOCHTEIBHOCTH raJIHJIEH, FAKOH BCEMHPHUI‘G TAINOTEHHA, JIAKOHBI ‘.’)(}XPEIHEHHH
HMIyAbCa M MEXaHHYECKOH SHepruM., cBA3hk padoThl CHIBL C© H3MEHEHHEM
MEXAHHUECKOH DJHEpPruM, YCJOBHA PAaBHOBECHA TBEPAOrO TEIa), MpPH  3ITOM
HCMIOUIB30BAaTE  MAaTEMAaTHYECKOE  BBIDAKEHHE  3aKOHOB,  VEa3blBaTh  YCJIOBHA
NPHMEHHMOCTH (PH3MYECKHX 3aKOHOB: npeobpazosanuii ["aqnnes, BTOpOro W TPETHETO
3aK0HOB HBIOTOHA, 3aKOHOB COXPaHCHHA HMITYIILCA H MEXaHH4eCKOH MHEPruu, 3aKoHa
BCEMHPHOTO TATOTCHHS

dHANMHIHPOBATE H {‘.Iﬁ'hHCHHTh TEMNMBERIC NPOLHECCH H HBICHHA, HCTIOWILRIYH OCHOBHBIC
nonosenus MKT # 3akonsl monekynapHoH GH3HMKH W TEpMOAMHAMMEM (CBA3B
JIABEHHA HICAIIBHOTO I'a3a CO CPe/IHEil KHHETHYECKOH JHEPIHEN TENNOBOIO IBIKEHHA
M KOHHEHTPALMEH ero MONeKyn, CBA3b TEMNEPATYpPHl  BELIECTBA CO  cpenHeil



KHHETHYCCKOH SHCPrucH TEIUIOBOIO [BHIKCHHS Cro 4YacTHL, CBA3b JIaBICHHSA
HACATBHOTO Ta3a ¢ KOHICHTPAUMCH MOJCKYI H €ro TEMIEpPaTypoH, ypaBHCHHE
Menneneesa-Knaneiipona, nepeblii  3aK0H TEPMOJAMHAMHKM, 33aKOH COXpPaHeHHs
IHEPIHH B TEIJIOBLIX [POLECCAX), [pPH ITOM  HCIOIL3OBATE  MATEMATHYECKOE
BRIPAKCHHE 3AKOHOB, YKa3blBaTh YCIOBHA NPHMEHUMOCTH ypasHeHus MeH/eneena-
Kananeiipona;

aHAIM3HPOBaTL H OOBACHATL ICKTPHUECKHE ABICHHA, MCHONL3YA OCHOBHBIE
MOJIOKEHNHA H 3aKOHBI ICKTPOJAHHAMHKH (3aKOH COXPAaHCHHA MICKTPHUECCKOTO 3apsaia,
sakon  Kylona, NOTeHHMANBHOCTH — IEKTPOCTATHYECKOTO  MOJAA,  MPHHLHM
CYNEPIOIHITHMH ICKTPHYCCKIX TIOJICH, MPH 3TOM YKasbeiBas YCIOBHS [PHMEHHMOCTH
sakona KynoHa, a Takke MpaKTHYECKH BaAKHLIC COOTHOHICHHA: 3akonbl Oma ans
YUACTKA LNy W UIA 3aMKHYTOH anekTprdeckoil nemnu, sakon Lroyna—Jlenua, npasuna
Kupxroda, 3akons Dapajes s WeKTPOIH3A);

OTIICBIBATH (PH3MMECKHE TPOIIECCHl H ABJICHHA, HCMOIb3YA BEIHUHHBI NMEPEMEIIEHHE,
CKOPOCTh, YCKOPEHHE, HMIYJIbC TE/Id W CHCTEMbI TEJ, CHIIA, MOMEHT CHJIBI, JIABJICHHWE,
MNOTEHIHAIBHAA IHEPTHA, KHHETHUECKas 3HEPrus, MeXaHudeckas osHeprus, pabota
CHIIBI, LIEHTPOCTPEMHTENRHOE YCKOPEHHE, CHIa TAKECTH. CHIA YIPYTOCTH, CHIA
TPEHHSA, MOLIHOCTD, JHEPrHA B3anMoAciicTBUA Tena ¢ Jemnéil BOnu3n eé noBepxHOCTH,
JHeprus  ynpyroii gedopmMaln  MPYKHHBL, KOIHYECTBO TENioThl, abcomoTHas
TeMneparypa Tena, paboTa B TepMOJMHAMHKE, BHYTPEHHAA 3HEPrHA HACAIBHOIO
0JHOATOMHOTO rasa, paboTa HACAILHOTO rasa, OTHOCHTE/ILHAA BIAKHOCTH BO3IYXa.
KITJIT wigansHOro TelioBOro [BHIAaTeNd; MIEKTPHYECKOE I10J1e, HANPAKEHHOCTD
HJIEI{'i'pHLIEE:IfﬂI'H ITOJTH, HﬂllpH?ﬂéHHﬂC'l'b MOJIA TOYEHHOID 33[}&13 HITH ﬂﬂpHH{EHHﬂi'ﬂ
[apa B8 BAKYYME H B JHAIEKTPHKE, NMOTEHIHAL VIEKTPOCTATHYECKOID I0J1H, PAIHOCTE
MOTEHIMANIOB, YIEKTPOJABHKYUIAS CHIA, CHIA TOKA, HANPKEHHE, MOLIHOCTL TOKA,
WIEKTPHYECKAs EMKOCTh TUIOCKOTO KOHIEHCATOPA, COMPOTHRICHHE Y4acTKa IENH ¢
MOCAEIOBATEIbHEIM W MAPALICABHBIM ~ COCIMHEHHEM  PE3HCTOPOB,  IHEPris
AIEKTPHUECKOTO 11018 KOHASHCATOPa,

00BACHATE  OCODCHHOCTH MpOTEKaHHMA  (PH3HYECKHX ABACHHI:  MeXaHH4YeCKOe
JABHKCHHE, TCIIOBOC JIBMMKCHHE YACTHII BCHIECTBA, TCILIOBOE PaBHOBECHC,
OpoyHOBCKOE JBH#eHHe, THOQY3HA, HelapeHue, KHIeHHe H KOHJCHCALHA, [IaBIcHIE
" KPHCTAIUTH3AIHA, HATPARICHHOCTh TenonepeiaqH, MEKTPH3ALIHA TEN,
IKBHIOTEHIHAILHOCTE ITOBEPXHOCTH 3APAMEHHOID NPOBOJIHHKA,

NPOBOIMTE HCCAEI0BAHHE 3aBHCHMOCTH OIHON (M3HUECKOH BEIHYHHBI OT IPYTOH C
HCIOAb30BAHHEM TNPAMBIX HM3MEPEHHI, TNpPH JTOM KOHCTPYMPOBATh YCTAHOBKY.
(HMKCHpOBATH pPE3yIbTaThl MOJYYECHHOI 3aBHCHMOCTH (DH3HYECKHX BEIHUMH B BHIEC
rpahukoB ¢ y4u€ToM abCONOTHBIX MOFPEIIHOCTEH H3MEPEHMIl, Ne7aTh BBIBOBI 110
Pe3VALTATAM HCCICIOBAHMA:

MPOBOJMTE KOCBEHHBIE H3IMEpeHHs (PH3IHYECKHX BelIMYHH, NPH TOM  BhIOMPAThH
ONTHMANBHBIH  METOl  M3MEPEHHHA, OLEHMBATE ADCONOTHBRIE W OTHOCHTENLHEIE
NOTPEIHOCTH NMPAMBIX H KOCBEHHBIX M3MEPEHHIi;

NPOBOJMTE  OMNBITEI [0 [POBEPKE  NPEAIOKCHHOH  THIOTE3B  IUIAHHPOBATH
IKCOEPHMEHT,  coOHMpaTh  JIKCHEPHMEHTAIIBHYI0 — YCTAHOBKY,  aHanM3HpOBaTh
MONyYeHHBIE PE3YILTATH H J€aTh BRIBOI O CTATYCE NPELI0KEHHOI THIOTE3H;
COOMHIATE npagHia DE30NACHOTD TPpyad NpH NpoBeIeHHH HCCNe0BaHHl B paMKax
YyUeOHOrO HKCOEPHMEHTA, NPAKTHKYMA H Y4eOHO-HCCIEN0BATENLCKON M NPOCKTHOMH



ACATEILHOCTH € MCMNONB30BAHMEM M3MEPHTCABHBIX YCTpoiicTB M nabopatopHoro
obopynosanus:

® peuiath PACHETHBIE 3Aa4YM C HBHO 3a0aHHON M HESBHO 3amaHHOH (u3sHueckoH
MOJEIBIO: HA OCHOBAHMHM aHaIM3a YCI0BHA ODOCHOBBIBATE BHIOOP (H3IMHECKOH
MOJETH, OTBeYalnieid TpedOBAHMAM  3a1a4M, DIPHMEHATh (QOPMYIBI,  3aKOHBI,
JAKOHOMEPHOCTH M NOCTYJaThl  (PM3MYECKHX  TEOPHH  NPH  HCTOJIL30BAHWH
MATEMATHYECKHX METOJIOB PEUICHUS 3a7a4, NPOROIMTE PACHETHI HA OCHOBAHMH
HMEIOMIHXCA JIAaHHBIX, AHAIW3HPOBAThL PE3yILTaTBl W KOPPEKTHPOBATL METOIBI
peieHHs ¢ Y4ETOM NOIyIeHHBIX Pe3yIbTATOB;

®  peliaTh KA4eCTBEHHBIC 3aiaqu, TPeDYIOILHE TPHMEHEHHS SHAHUIH H3 pajHbIX pa3ielos
Kypca (PH3HKH, a Takke WHTErpauuM 3HaAHUH M3 JAPYTHX [PeMEeTOB eCTeCTBEeHHO-
HAYYHOrO LMKJIA: BREICTPAHBATE JIOTHYECKYH) LENOYKY paccyxk/IeHWi ¢ onopoil Ha
H3y4eHHBIE 3aKOHLI, 3AKOHOMEPHOCTH H (hH3HYeckHe SBjieHHs;

®  HCMOIB30BATH TEOPETHYECKHE 3HAHMA 118 00BACHEHHA OCHOBHBIX MPHHINNOB paboThl
H3MEPHTENBHBIX TPHOOPOR, TEXHHHYECKHX YCTPOHCTB H TEXHOIOTHIECKHX MPOLIECCOR,

®  [IPHBOHTE NPHMEPBI BKIA/Ia POCCHICKHX M 3apyDOemHbIX YIEHBIX-QH3HKOB B pa3BHTHE
HAVKH, B OOBACHEHHE MNPOLECCOB OKPYKAKINEr0 MHPA, B pPA3BUTHE TEXHHKH U
TEXHOJOIHH;

*  AHATM3HPOBATE M OIEHHBATE NOCAEACTBHA OBITOBOH M NPOH3BOACTBEHHOMH
JIEATETBHOCTH YENOBEKA, CBA3AHHON ¢ (HM3NYECKMMH TNpOIEccaMM, C© TO3MIHM
IKOJIOTHUECKOH OesonacHocTH, npeacTaBIeH i 0 PALHOHATBHOM
NPHPOIONONL30BAHHH, @ TAKKE Pa3yMHOM HCMOMB3OBAHMN JOCTHKEHHI HAYKH H
TEXHOIOTHI 118 JalibHEHIICro pa3sBHTHA YC/I0BCYECKOTO ODIICCTBA;

* [IPHMEHATh paziuHele criocobul paborel ¢ nHoOpMalnel GuINYEcKOro collepKaHu ¢
HCMOIB3OBAHUEM  COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOIOIWIH, 1pH  TOM
HCHO/B30BATE  COBPEMEHHBIE  HH(OPMALHOHHBIE  TEXHOMOIMH IS [IOHMCKA,
nepepadoTKH W NpeIbABISHHA YUEOHOH M HAYYHO-NONVIAPHOH  HHQOPMALHH,
CTPYKTYPHPOBAHMA M MHTEpHpETaluy MHQOPMALMH, NMONYYEHHOH U3 pPasiiHUYHbIX
HCTOYHHKOB, KPHTHYECKH aHATH3HPOBATDL MOJIYYaeMY0 HHGOPMALMIO U OLEHHBATEL e
JIOCTOBEPHOCTh KAK HA OCHOBE HMEIOMIMXCH 3HAHWH, TAK M HA OCHOBE aHaln3a
HCTOYHHKA HHPOPMAIIHH;

® [pOMBIATL OPraHH3alHOHHBIC W TO3HABATENBHBIE YMEHHA CAMOCTOSTE/ILHOTO
npuodpeTeHHs HOBBIX 3HAHMH B mOpolccce BHINCIHEHHS [POCKTHBIX M y4ebHO-
HCCIeI0BATENBCKHX padoT;

e paboTaTh B TPYNNE C HCHOTHEHHEM PA3IMYHBIX COLUMANBHBIX POJCH, MIAHHPOBATE
paboTy TpyNmbl, PalHOHANBHO pAacNpelendaTh IACATENBHOCTE B HECTAHIAPTHBIX
CHTYaILHAX, AACKBATHO OLECHHBATE BKIAI KAXKIOTO M3 YIACTHHKOB TPYIIIEL B PElICHHE
paccMaTpHBaeMoil npodIeMel;

e  [OposBIATL MOTHBaUMID K Oyavigeidl  npodeccHoHanbHON  JeSTENLHOCTH 10
CHCUHATEHOCTAM (PHIHKO-TEXHHYECKOTO NPodHs.

K konuy obyuenus B 11 krgcce npejMeTHBIE PE3YILTATE Ha YINYDIEHHOM YPOBHE JIOJIAKHE]
OTPakKaTh CHOPMHPOBAHHOCTE Y ODYHAIOIIMXCH YMEHMIT:
* [OHHMAaTh poib (H3HKH B IKOHOMHYECKOH, TEXHOJOTHYECKOI., COLHANbHOH H
ITHYECKOH cepax AeATEeNbHOCTH YeNOBEKa, Podb W MECTO (M3HKH B COBPEMEHHOI
Hay4qHOil KapTHHE MHpa, pojib ACTPOHOMHH B TIPAKTHYECKOH AEATENBHOCTH YeTIOBEKa H



AanbHeimeM Hay4YHO-TCXHHYECKOM  Pa3BHTHH, 3HAYECHHE  OIMCATEILHOIH,
CHCTEMATH3HpYIOLICi, 0OBACHUTEIBHOH M NporHoCTHYECKOH (QyHKuMil huznueckoi
TEOPHH — WIEKTPOAMHAMMKH, CHEUHAILHOH TEOPHH OTHOCHTE/ILHOCTH, KBAHTOBOH
(u3nky, ponk usndeckoi Teopun B GopmuposaHuy npeacTasieHuil o gusnyeckoi
KapTHHE MHpa, MecTo (PU3MYecKoll KapTHHL MHpa B OOLIEM psady COBPEMEHHBIX
eCTECTBEHHO-HAYUHLIX NPeACTABICHHIT 0 NIPHPOIE;

paznH4YaTh YCJAOBHA NPHMEHHMOCTH Mojenel ¢H3MYecKHX Tenl M OpPOLEccoB
(ABNEHHI): OAHOPOAHOE  WIEKTPHUECKOE M OJHOPOJHOE MArHMTHOE  TOJA,
rapMoOHHYECKHE KoneDaHHs, MaTeMaTH4YeCcKHil MAaATHHE, HICANBHBIH NPYAKHHHBIN
MasTHHK, FapMOHHYECKHE BOJIHEL, HICATLHBIH KoNeOaTenbHbIH KOHTYD, TOHKas JTHH3A,
MOJIenel aToMa, aTOMHOTO 4/1pa M KBAHTOBOH MOJIC/TH CBETA;

pasnIuYaTh YCAOBHA (rpaHuilbl, 00IACTH) TNPUMEHMMOCTH (PHI3MYECKHX 3dKOHOB,
NOHHMATL BeeoOIIMIl Xapaktep (YHAAMEHTAILHBIX 33KOHOB M OrpaHH4YeHHOCTh
HCMOIB30BRAHNA YACTHRIX 3AKOHORB;

AHATH3HPOBATL H OOLACHATH IEKTPOMArHHTHBIE NPOLECCH H ABIEHHSA, HCMOIBL3YS
OCHOBHBLIE MOJIOAKEHHA M 3aKOHBI JIEKTPOJAMHAMHKHM M CHELHATBHON TeopHH
OTHOCHTEIBHOCTH (3aKOH COXPaHEHHA WIEKTPHUYCCKOTO 3apsazia, cHina Amnepa, cuna
Jlopenua, 3akoH JnekTpoMarHWTHOH wMHAYKUMH, npasuno Jlenua, cease DJIC
CAMOMHIYKIHMH B IEMEHTE WIEKTPHYECKOH 1ENH €O CKOPOCTBIO H3MEHEHHS CHIILI
TOKA, OCTYIATEI CHENHANBHOMH TEOPHH OTHOCHTEILHOCTH DitHmTeiiHa);
AHATH3HPOBATE W OOBACHATE KBAHTOBBIE TIPOLIECCH H ABICHHA, HCTIONB3YA MOTOKSHHA
KBAHTOBOH (u3ukn (ypasHenue DitHmTeiiHa s dotoaddexra, nepswiii w1 BTOpPOi
noctyaaTel bopa, npHHIMN coOTHOMEHHA HeonpeaenéHHocTteil [eiizenbepra, 3aKoHkB
COXPAHEHHA 3aPAIOBOTO M MACCOBOTO YHCEI M JHEPrHH B ANCPHBIX PEaKIHAX, 3aKOH
PATHOAKTHBHOTO pacma/ia):

ONMCLIBATE (PUIMHECKHE NPOLECCH] W HBJICHHSA, HCIOIL3YH BEIMYHHBL: HANPIKEHHOCTh
WVIEKTPHYECKOTO  [I0J14,  [MOTEHUHANl  NIEKTPOCTATHYECKOID  [0J8,  Pa3’HOCTh
NOTEHUHAIOB, MIEKTPOABHAYILAS CHIA, WHAVKUHA MArHHTHOIO [0, MardMTHhL
MOTOK, CHIA Amuepa, HHAYKTHBHOCTE, CKTPOABHAYILAA CHIE CaMOHMHAYKLHH,
IHEPIUA MATHHTHOIO NOJIA [POBOJHHKA € TOKOM, PEIATHBHCTCKHI HMMIIVILC, MOMHAA
IHEPTHA, IHEPTHA NMOKOA CBOOOIHOH YaCTHIIBI, IHEPTHA H HMIYIbC (DOTOHA, MaccoBOE
YHCI0 W 3apazl Apa, IHEPrus CBA3H AIpa;

00bACHATE 0cOOCHHOCTH NPOTCKaHHA (DH3MYECKHX HABICHHIL: DJNEKTPOMarHUTHas8
HHAYKIIHA, CAMOUHAYKIUS, pe3oHanc, nuTepdepenud BoaH, udpakuud, Jucnepens,
noaHoe BHyTpeHHee oTpawenue, doTornextpudcckuii ekt (potordpext), annda-
W OeTa-pacnaisl  AAep, raMma-usnydeHue  anaep,  (M3MYUECKHE  NPHHUMLI
CHEKTPAIBHOTO aHaiu3a u paboTsl lazepa;

OTpENENATh HAlpaBIeHHe WHIYKIHH MAarHHTHOTO NMOJAA TPOBOJIHHKA C TOKOM, CHIIBI
Awmmnepa u cunsl Jloperna;

CTPOHTL H300paKeHHME, CO3JaBACMOC IUIOCKHM  3CpPKaIoM, TOHKOH JuH30H, M
PACCUHTHIBATE €0 XapakTePHCTHEH;

NPUMEHATH OCHOBOTIOATANIME ACTPOHOMHYECKHE NOHATHS, TEOPHH H 3AKOHBI s
aHanu3a W oObAcHeHHs (H3MHECKUX TNPOUECCOB, NPOMCXOAAUIMX B 3BE31aX, B
3BEIHBIN  CHCTEMAX, B MEKIMUTAKTHYECKOH cpeie: JBHmeHHs HeDecHmIX  Ted,
FBONKOLME 38E30 1 Beenennoii;



NPOBOJHTE HCCIEA0BAHHE 3ABHCHMOCTEH (PH3HYECKHX BENMYMH C MCHOJILIOBAHHEM
NPAMBIX H3MEPEHUIT, IPH YTOM KOHCTPYMPOBATh YCTAHOBKY, (PHKCHPOBATL PE3YIILTATHL
noaydeHHoil saBucumoctd  (PH3MYECKHX BeIMYMH B Bude rpadukoB ¢ y4érom
aOCOMIOTHRIX  TIOTPEINHOCTEH  M3MEPeHMH, JenaTh  BBIBOABI 10 PE3yibTaTam
HCCIEIOBAHIA;

NPOBOJHTL KOCBEHHBIE H3MEpEHHA (PHU3MUCCKHX BEIMYHH, NPH ITOM BEIOHpaTh
ONTHMANbHBIN METOJ M3MEpeHHA, OLCHHBATL abCONIOTHBIE H  OTHOCHTEILHBIE
MOrPEHIHOCTH NPAMBIX H KOCBEHHDLIX H3MEPEHHI;

NPOBOJAMTE  OIBITEL 110 [POBEPKE  [PELIOKEHHOH  IMIOTe3bl:  I[UIaHHPOBATH
IKCHEPUMEHT,  coDUpaTk  IKCHCPUMEHTANBHYK)  YCTAHOBKY,  AHAIM3IHUPOBATh
MOJIYHEHHBIE PE3YILTATE H JICJIATE BRIBO/L O CTATYCE NPE/UI0KEHHOH MHITOTE3k;
OMUCBIBATE METO/IbI MOIYYEHHA HAYIHBIX aCTPOHOMHYECKHX 3HAHMI;

co0Imo/IaTe npasuiaa De30MACHOrO TPY/Ia NPH [POBEJICHHH HCCHeJOBaHHI B paMmkax
yu9eOHOTO SKCMEpPHMEHTA, MpakTHKYMa H ydeOHO-HCCIEI0BAaTEILCKOH H MPOCKTHOI
JISATEIBHOCTH € HCIONLIOBAHUEM WIMEPHTENLHBIX VeTpoiicTe #  maboparopHoro
oDOpPYIOBAHNA;

peniaTh pacu€éTHBIC 3a7avH C ABHO 3aJaHHOH W HEABHO 3a/JaHHON (M3HvecKoi
MOJETbIO: HAa OCHOBAHHHM AHAIH3a YCI0BHA BRIOMpaTh (M3HUYECKHE MOIENH,
OTBEYAIONINE TPEOOBAHHAM 3a/1aUH, TPHMEHATH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
NOCTynaThl (PUINUECKHX TEOPHH MNpPH HCNOAB30BAHHH MaTEMATHHYECKHMX METOI0B
pelieHHs  3aja4, MPOBOAMTH pacuéThl HA OCHOBAHHM MMEIOILMXCA  aHHBIX,
aHAIH3HPOBATL PE3YILTATEI H KOPPCKTHPOBATH METOJALI  PelicHHA ¢ Y4ETOM
MONYYCHHBIX PE3YIILTATOR;

PeLIATh KAYECTBEHHBIE 3a/1a4uu, TPeOYIOLIHE NPHMEHEHHA THAHMH M3 PA3HBIX PA3/IeIoB
Kypca (M3IMKM, 2 TaKKe MHTErpPalMH 3HAHWH M3 JPYIHX [IPEMETOB €CTECTBEHHO-
HAYHHOI'D LMKIA: BRICTPAWBATL JIOTHHECKYIO LIENOYKY PACCYXIeHHH ¢ onopoi Ha
H3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M (PH3HYECKHE ABIECHHA;

HCMOL30BATh TCOPETHYCCKHE 3HAHHA 119 0OBACHEHHA OCHOBHBIX PHHIMIOSE paboThl
H3MEPHUTENLHBIX IPHOOPOB, TEXHHYECKHX YCTPOHCTE H TEXHOIOTHYECKHX MPOLECCOB;
NPHBOAHTE NPUMEPBI BKIaa POCCHHCKHX M 3apyOeKHbIX YHEHBIX-(DH3HKOR B PA3BHTHE
HAaVKH, B OOBACHEHHE MNPOLECCOB OKPYKAOUIErD MHPA, B PajBHTHE TEXHHKH W
TEXHOIOIHH;

aHAIM3NPOBaTE W OLEHHBaTL MOCAEACTBHA OBITOBOH M NPOM3BOJACTBEHHOI
NEATEIBHOCTH YEI0BEKA, CBA3AHHON ¢ (U3HYECKHMHM MpOLECCaMH, C TO3HUHI
IKOJIOTHYECKOTH Ge30MacHOCTH, npeacTaBIeHHil 0 palHOHATBHOM
MPHPOAONOILIOBAHNUE, 4 TAKKE PazyMHOM HCMONB3OBAHHM JOCTHKCHHH HAYKH M
TEXHOIOTHIl A1 JanbHEHILIero pasBUTHA YeI0BeUecKoro oduecTsa;

NPUMEHATh pasinyHble cnocodel paboTel ¢ uHopmatmei GUIHHECKoro coaepKaHus ¢
HCTONB30BAHHEM  COBPEMEHHBIX  MHQOPMALIMOHHBIX  TEXHONOrHH, NpPH  3TOM
HCNONB30BATE  COBpPEMEHHBIE  HHPOPMAIIHOHHBIE  TEXHONOIHH  JUId  [TOHCKA,
nepepaboTKH W TpeIbABIEHHA Y4eOHOH H HayUYHO-TONYAAPHOH HH(pOpMaiH,
CTPYKTYPHPOBaHHA H HHTEpIPeTaliy HH(POPMALNH, MOAYYEHHOH H3 pasaHYHBIX
MCTOYHHKOB, KPHTHYECKH aHATH3HPOBATH NOJTYy4aeMy0 HHGOPMalHIO H OlIEHHBaTh ef
JIOCTOBEPHOCTh KAK HA OCHOBE HMEIOUIMXCA 3HAHHH, TAK M HA OCHOBE aHaIM3a
HCTOYHHKA HHpOpMaIH;



*  [OPOSBIATE  OPraHH3aUMOHHBEIE W [03HABATENLHBIE YMEHHS CAMOCTOHTENLHOIO
npuodpeTeHns HOBBLIX 3HAHMIL B IPOLECCE BLINOIHEHHS IPOSKTHBIX M yuelHO-
HCCIIeIoBaTeNLCKHX paboT;

e paboTaTh B TPYNNE ¢ MCIOJIHCHHEM Pa3IMYHBIX COLMATLHBIX poJieil, naaHUMpoBaTh
paboTy TpYNmbl, PAalHOHATLHO PpacipenenaTh JIEATEIbHOCTE B HECTAHJAPTHBIX
CHTYAIMAX, a[ICKBaTHO OLEHHBATEL BKIA/l KakKIOI0 W3 YYAaCTHHKOB TPYIILI B pelleHHe
paccMaTpHBaeMoii mpodneMsl;

*  [(pPOMBIATE MOTHBaUMK) K Oyayimgeidl  npodeccHOHaNbHONH  JeSTeNsLHOCTH 110
CHELHANTBEHOCTAM (PHIHKO-TEXHHYECKOTO npodus.

Conepxanue odyuenus

10 KJIACC

Paznen 1. Hayunsiii MeT01 NO3HAHKS IPHPO/ILIL.

@usnka — QynnamenTanbHas Hayka o npupoje. Hayunniii MeTon mo3Hanua M METObI
Hecne1oBaHHA (H3HYCCKHX ABJICHMIL.

DKCNEPHMEHT H TEOPHA B TMpolecce Mo3HaHuA npupoasl. Habmoaenne u JKcnepHMeHT B
(u3nke.

Crocodbl u3Mmepennsa (u3nyeckHx BenHUMH (AHATOrOBBIE H LH(POBLIE H3MEPHUTENbLHBIC
NpHOOPBI, KOMITBIOTEPHBIE JATYHKOBEIE CHCTEMBI ).

MorpenHocT H3MepeHni PHINYECKHX BeIHYHH (ADCOMOTHAA M OTHOCHTEILHAR ).

Mojaenuposadue (PUIMYECKHX ABICHHH W NPOUECCOB (MaTepHA/IbHAA TOYKA, adCOMOTHO
TBEPAOE TEND, HABAILHAN AHAKOCTh, HASAILHEIH a3, ToyeuHsli 3apan). ['unoresa. Ouanyeckni
3aKOH. TPaHHIIBI €70 TPHMEHHMOCTH. (PH3HUYECKaA TEOPHA.

Pons w secto ¢u3nkd B (OPMHPOBAHHH COBPEMEHHON HayJIHON KapTHHBE MHpPA, B
MPaKTHYECKOH AEATENBHOCTH THOIEH.

Yuenuueckuil skcnepumenm, 1adopamopnsie padomst, HPaKmuKym.

Himepenne cHibl TOKa W HANpAAKEHHA B ICNH MNOCTOAHHONO TOKa OPH MOMOLIH
aHATOTOBBEIX H HHPPOBLIX H3MEPHTEIBHLIX NPHOOPOB.

3nakoMcTBO ¢ wHpoBoi naboparopueii no fuskke. [Ipumepsl H3MepeHHA (PHIHYCCKHX
BETHYHH [TPH MOMOIIH KOMIBIOTEPHLIX JaTUHKOB.

Pasznen 2. Mexanuka,

Tema 1. Kunemanmuxa.

Mexanundeckoe JBH#eHHe, OTHOCHTENBHOCTE MeXxaHudeckoro Jswwedus, Cuerema
OTCHETA,

[Ipsamas 1 oOpaTHas 3agaum MEXaHHKH.

Pannyc-sexTop maTepHaabHONH TOUKH, €0 MPOEKUHH HA OCH CHCTEMBl KOODIHHAT.
TpaexkTopus.

[lepememenne, ckopocTh (cpeanss CKOPOCTh, MIHOBEHHAdA CKOPOCTb) H YCKOPEHHE
MaTepHaNbHOM TOYKH, HX MPOCKUMH HA OCH cHcTeMbl Koopaunatr. ClodkeHHe nepeMmelleHuii u
CIOAEHHE CKOopocTeil.

PasHOoMepHOE M PaBHOYCKOPEHHOE NPAMOIHHEHHOE JABHAEeHHE. 3aBHCHMOCTL KOOPAHHAT,
CKOPOCTH, YCKOPCHHA M ITYTH MATCPHANLHOIN TOYKH OT BPEMEHH H X rpadmin.

Crobonnoe nanenne, Yekopenwe csobonHoro najenus. Jlemwmenne tena, OpomenHoro
NO/L YoM K FOPH30HTY. 3aBHCHMOCTE KOOPJIMHAT, CKOPOCTH M YCKOPEHHA MATEPHAIILHONH TOHKH
OT BPEMEHH H MX rpafHicu.



Kpuponuneiinoe apimaenne. [pwkenne MaTepHanbHON TOYKH 110 OKPYAHOCTH. YT/I0Bag U
nuHeiinas ckopocte. [lepwon u uyactora oOpawenus. llentpocTpemutensioe (HopMmaibHOE),
KacaTelbHOE (TAHreHLHANBHOE) H MOJIHOE YCKOPEHHE MATePHANLHON TOUKH.

Texuudeckde ycrpoiicrsa #  TEXHOIOIHYECKHE [POLECCHL CIIHIAOMETp, JIBHMEHHE
CHapPA/I0B, LelHbIe, LecTepEHYaThie H peMEHHBIE NepeladH, CKOPOCTHEIE TH(THL

Hemoncmpayuu.

Mozenb CHCTEMBI OTCHETA, WILTIOCTPAIMA KHHEMATHYECKHX XapaKTEPHCTHK JBHKECHHA.

Crnocobe1 HeenenoBanms IBHACHHH.

MnmocTpanms npeiensHoro nepexo/ia v H3MepeHHe MrHOBEHHOH CKOPOCTH.

[IpeobpazoBanne ABHKEHHMH C HCMOJIL30BAHHEM MEXAHH3MOB.

[lagenue Ten B BO3AYXE H B pa3peeHHOM NMPOCTPAHCTBE.

Habnionenne apmkenns tena, OpoleHHOro Mojg YIIOM K FTOPH30HTY H TOPH30HTAILHO.

Hanpasnenue cKOpoCTH NPH ABHAEHHH 110 OKPYAHOCTH.

[1peobpazoBanue yrnoBoH CKOPOCTH B peyKTOpE.

CpasHenue nyreil, TpaekTopuil, ckopocTel JABHAKEHHS OJHOTO H TOTO Ke Telld B PasHbIX
CHCTEMAX OTCHETA,

Vyenuueckuit axcnepumenm, rabopamopnvie pasomut, nPaAKmMuKym.

M3ayyeHne HepaBHOMEPHOTO JABHIKEHHUS C LIEIbIO Olpe/ie/IeHHs MIHOBEHHOH CKOPOCTH,

H3amepenne yckopeHns TnpH  NPAMOJHHEHHOM  PABHOYCKOPEHHOM  ABHKEHHH 10
HAKJTOHHOH MIOCKOCTH.

Hceenenosanune 3aBHCHMOCTH ITYTH OT BPEMEHH NMPH PABHOYCKOPEHHOM JIBHAKCHHH.

M3mepenne yexkopenus cBoOOIHOTO NajeHuA (PEKOMEHIOBAHO HCMOMB30BAHHE HH(POBOI
naGopaTtopHH).

HM3yuecnue aBH#cHHA Tena, OpoleHHoro ropusontansho. [lposepka runoressl o npamMoii
NPONOPUHHOHATLHOH 3aBHCHMOCTH ME#A Y JaTbHOCTBIO MONETa M HAYANLHOH CKOPOCTEIO TEA.

HM3yuenne IBIGKCHIA TEa 110 OKPYAHOCTH ¢ NOCTOAHHOM MO MOIYIIIO CKOPOCTBIO.

HMecneaopanne 3aBHCHMOCTH  NepHojia  oOpalleHHA KOHHYECKOID MAasTHHKa oOT ero
napaMeTpos.

Tema 2. Tunanura.

[leprriii 3akon Herorowa, Muepuunaneisie cucremsl oTeuéra. [TpHHIMIT OTHOCHTENIBHOCTH
[Nanunen. HenHepuyaasHeie CHCTEMBI OTCUETA (ONMPEASIEHHE, TIPHMEDHI).

Macca Tena. Cuna. [IpuHunn cynepnosuumm cui.

Bropoii 3akon HeroToHa 118 MaTepHalbHON TOUKH,

Tpernii 3akon HetoToHa 14 MaTepHaIbHBIX TOUEK.

3aKoH BCEMHPHOTO TATOTEHHS, DKBHBANCHTHOCTL MPABMTALIHOHHON U HHEPTHOI Macchl.

Cuna takecTH. 3aBHCHMOCTL YCKOPEHHS CBODOJHOTO MAJCHHA OT BBICOTH Ha[
MOBEPXHOCTLIO MIaHETHl ¥ 0T reorpadmueckoil wupotsl. JBuaenue nebecHLIX Ten W HX
crnyTHHKOB. 3akonsl Kennepa. [Nepsas kocMu4eckas CKOPOCTE.

Cuna ynpyroceru. 3akon 'yka, Bec tena. Bec tena, JIBHAYUIErOCH ¢ YCKOPEHHEM.

Cuna rtpenus. Cyxoe tpenme. CuHina TpPeHMA CKOJBKEHHA W CHIA TPEHHA TOKOSA.
Koadupuument tpenns. Cuna conpoTHBRISHHA NPH JBHASHHH Tena B KMIKOCTH MIM raze, eé
JABHCHMOCTB OT CKOPOCTH OTHOCHTENBHOTO JIBHAKEHHA,

Hasnenue. ['mapocratnueckoe nasnenne. Cuna ApxuMena.

Texnuyeckne ycTpoiicTBa M TEXHONOTHYECKHE MPOLIECCH! MOAIMHIHHKH, [IBHKEHHE
HCKYCCTBEHHBIX CITYTHHKOR.

Hdemoncmpanuu.



Habmroanenue nemxenys Tea1 B HHEPLHAIBHBIX H HEHHEPLHAIBHBIX CHCTEMAaX oTcuETa.

[lpuHIHD OTHOCHTENEHOCTH.

Kadenue [BYX UHIHHIPOBE HIHM LIAPOB PasHON Macchl C OJMHAKOBLIM YCKOpPEHHEM
OTHOCHTE/ILHO HEHHEPUHATILHOH CHCTEMBL 0TCHETA.

CpaBHeHHe paBHOEHCTBYIOWEH NPHIOKEHHBIX K TE/lY CHII € [IPOH3IBE/ICHHEM MACChl Tela
Ha €0 YCKOPEHHE B HHEpUHAILHOH cHeTeMe oTeuéTa.

PageHCTRO CHIA, BOZHHKAIINX B PE3VIBTATE B3aHMOJISHCTEHA TE.

HamMepenne Mace no B3auMOIEHCTRHID,

HerecomocTs.

Bec Tena npu yCKOPEHHOM MOIREME H MAASHHH,

LlenTpobeknble MEXAHH3MEL

CpaBHeHHe CHI TPEHHA NOKOA, KAYEHHA U CKONBLKEHHA.

Yuenuueckuit yxcnepumenm, padopamopusvie pabomunt, nPAKMUKYM.

W3sMepenne paproaeiicTBYIOMISH CHI TIPH IBHKEHHH DpycKa Mo HAKNOHHOH MIOCKOCTH.

[Mposepka I'MOOTE3Bl O HE3ABHCHMOCTH BpEMEeHH [BHKeHHA Opycka 10 HakKIOHHOH
MJ0CKOCTH Ha 3aJJaHHOE PACCTOSHHE OT €ro Macchl.

HccaepoBanne 3aBHCHMOCTH CHJ YIIPYTOCTH, BOZHHKAIOIIHX B NPYKHHE H PEIMHOBOM
obpasue, oT HX JedopMatiui.

H3zyuenne IBMKEHHA CHCTEMBI TEM, CBA3AHHBIX HUTHIO, IEPEKHHYTON Yepes Jerkuii Dok,

Hamepenne koadupuimenTa TpeHHA MO BEIHYMHHE YTIOBOTO KoadwpHIIMEHTa 3aRHCHMOCTH
Fip(N).

Hcenemosanne aBmKeHHs OpycKa 1O HAKJIOHHON TIIOCKOCTH € MEpPEMEHHBIM
ko3 PULHCHTOM TPEHHA.

HM3yucHue IBIKCHIA TPY3a HA BALY C TPCHUEM.

Tema 3. Cmamura meépdozo meia.

Abcomorno TBépaoe Teno. [locTynatensnoe H BpallaTebLHOE IBHACHHE TBEPIOrO Tena.
MosmenT cuiibl oTHOCHTENBRHO OcH BpauweHns. [Thievo cunel. ChnomeHne cui, NPHIOKEHHBIX K
Teépaomy teny. Lenrp tawectn Tena.

Yenosus pasHoBecHs TBEPAOIO Tena.

Yeroiuupoe, HeycroiiuuBoe, De3pasiiniyHOe PABHOBECHE,

TexHuueckHe yCTpoHCTBA H TEXHOJOTHYMECKHE TIPOLECCH: KPOHIUTEHH, CTPOMTENLHBI
KpaH, pemEéTHaThie KOHCTPYKIIHH.

Hemoncmpanueu.

YcnoBuA pagHOBECHA.

Bubl paBHOBECHA.

Yuenuueckuin 3xcnepumenm, nradpopamopnsie papomut, NPAKMUKYM.

Hccneaopanne yenoBuil paBHOBECHS TBEPIOIO Tena, MMEIOUIETD OCh BPALLICHHS.

Konerpyupopanie KpoHINTEHHOB M pacuyéT CHI YIPYTOCTH.

Hayuenue yeToHUHBOCTH TREPIOTO TENA, HMEHOIErNO MOMA/L ONOPHL.

Tema 4. Jakonsl coXpaHeRuA 8 MEXAHUKE,

Mmnynee MaTepHallbHON TOYKH, CHCTEMBI MarepHaibHeIX Todek. LleHTp mace cuetemnl
MaTepHTbHBIX ToueK, TeopeMa o JABHKEHHH 1IEHTPa Mace,

HMmMnynec cHIBl M H3MEHEHHE HMITVIIRCA TEA.

3aK0oH coXpaHEeHHA HMITYILCA.

PeakTHBHOE IBWKEHMHE,



Moment umnyisca marepuanbHoi Toukn. llpencraBneniie o coxpaHeHHHM MOMEHTA
HMITV/IBCA B LEHTPAIBHBIX MOJIAX.

Pabora cHikl HA ManoM ¥ Ha KoHedHOM nepemeuieHnd. ['padmyeckoe npeacrasineHHe
padoThl CHIILL

MoUHOCTE CHITEL

KuHernueckas JHeprus MarepHansHoi Touku. Teopema o HiIMEHEHHMH KHHETHYECKO
IHEPTHH MATEPHATEHOH TOMKH.

[NoTenumansrpie ¥ HenoTeHUHansHBie cunbl, [loTennmnansnas sneprus, [loTeHumansaan
JHEPrusa yrnpyro aeopMHPOBRAHHON TIpyKHHBL, [lOoTeHIHATEHAR IHEPIHA TENA B OAHOPOJIHOM
rpaeuTanHonHoM noae. [MoTeHupansHas 3HEPrisa Tena B IPABHTALHOHHOM TOJE OJHOPOIHOTO
mapa (BHYTpH # BHe mapa). Bropas kocMuyeckas ckopocTs. TpeTha KOcMHYECKas CKOPOCTD.

CeA3b paboThl HEMOTEHIHANLHBIX CHA ¢ H3MCHEHHEM MEXAHHYECKOI JHEPrHH CHCTEMBI
Telnl. 3aKoH coXpaHeHHd MEXAHHUECKOH 3HeprHH.

Ynpyrue u Heynpyrue cTONKHOBEHHA.

VYpasHeHue BepHY/UIM Ui HIEaJbHOI KHJIKOCTH Kak ClIe/ICTBHE 3aKOHa COXpaHeHHs
MEXAHHYECKOH IHEepruu.

TexHuueckde yerTpolcTBa H TEXHONOIHYECKHE NMPONECCH: JIBHAEHHE pakeT, BOJOMET,
KOTNEpP, NPYKUHHBIH MHCTONET, FTHPOCKON, MrypHOE KaTaHHE HAa KOHBKAX.

Hemoncmpanuu.

JakoH coxpaHeHHA HMITYIIBCA,

PeakTiHBHOE ABHKEHME.

M3mepenne MOIIHOCTH CHITHI.

HM3MeHeHHe SHEPrHK Tena NpH coBepLicHnH paboThL.

BzauMuele npespanicHUd KHHCTHYCCKOH M NOTCHUHANLHOH SHEPrHi nNpH IcHCTBHH HA
TEJO CHIIBI TAKECTH W CHIIBI YIIPYTOCTH.

CoxpaneHne dHEpPrHH NpH cBODOIHOM NaICHHH.

NYyenuueckuii axcnepumenm, aabopamopHusie pasomsl, HPAKMIKYM.

HaMepenue HMIYILCA TENa 10 TOPMOZHOMY [TYTH.

HMamepenue cHilbl TAM, CKOPOCTH MOJGIH WIEKTPOMOOHIA H MOLLIHOCTH CHIIbI TAT'H.

CpaBHeHHe WIMEHEHHA HMITY/ILCA TEJIA € MMITVILCOM CHIILL

Hecnenoranne coxpaHeHHA MMITVIIBCA TIPH YIIPYTOM B3aHMOJIEHCTBHH,

Hamepenne KMHETHYECKOI 3HEPTHH TEA MO TOPMOZHOMY MTYTH.

CpapHeHHE H3MEHEHHA NMOTEHITHAIBHOH YHEPIHH IPYAHHBI ¢ paboTOH CHIIB TPEHHA.

Onpenenenne paboTel CHIIBI TPEHHA NIPH ABHKEHHH TEJIA 10 HAKIOHHOMH IIOCKOCTH.

Paznen 3. Mosekyaspuas GHINKA B TEPMOIHHAMHKA,

Tema I. Ocuosvt MOAEKYARPHO-KUHEMUYECKOU MEOPUL.

OcHoBHBIE MONOKEHHS MONCKYIapHO-KuHeTHueckoil Teopun (MKT), wux onwithHoe
obocnosanue. duiupysus. bpoynosckoe japmixene. Xapaktep [IBIGKCHHS M B3aHMO/JCHCTBHS
yacTHil BeecTea. Mosienn cTpoeHHA rasoB, KHaKocTell ¥ TREPIRIX Ten U 0DBACHEHNE CBOHCTE
BEIIECTBA HA OCHOBE ITHX Mmozaenei. Macca w pasmepsl monekyn (aromos). Koamuecrso
semectea. [ocroaunas Asoraapo.

Tennoroe paevosecue. Temneparypa u cnocodsl e€ wimepenus. [lkana rtemneparyp
[enncua.

Monens wHaeankHOTO TA3a B MOJEKYIAPHO-KHHETHYECKOH TEOpHHM: YacTHIBl Tasa
JBHAYTCSH XA0THYECKH H HE B3aHMOJEHCTBYIOT JIPYT C JIPYTOM.



["azoBbie 3akombl. Ypasuenne Mengencepa—Knaneiipona. AbcomwoTnas Temnepartypa
(mkana temneparyp Kenwsuna). 3akon [lankrona. Hzonpouiecckl B HAeansHOM rase
MOCTOSHHBLIM KONH4YeCcTBOM Bewlectsa. ['padudeckoe npeicTasieHHe HIONPOLECCOB: H30TEPMA,
u3oxopa, niobapa.

Cea3b  Me#Iy JaBIeHHEM M cpelHeil KHHeTHdYecKoH OJHepruel nocrynarelbHOro
TEIJIOBOTO JABHIKCHMA MONEKYI WACAILHOIO raza (OCHOBHOE YPaBHEHHE MONEKYISPHO-
KHHETHHECKOH TEOPHH HICAILHOTO rasa).

Ceasze  abCOMOTHONH  TEMNEPATYPBI  TEPMOJAMHAMWYECKOH CHCTEMBI €O CPEJIHEH
KHHETHYECKOH IHEPriei NocTYNATeNEHOTO TETUIOROTO IRMKEHHA e€ TACTHIL

TexHu4yeckHe yCTpoicTBE M TEXHOJNOTHYECKHE NPOIECCHl: TepMomerp, bapomerp,
nony4eHHe HaHOMaTepPHAOB.

Hemonempanyieu.

MoaenH IBHKEHHA YacTHIl BEIECTRA.

Moaent OpoyHOBCKOTO IBHKEHHA.

BH/1eopoHK ¢ 3a1HCEI0 PeaibHOT0 GPOYHOBCKOTO JIBHKEHHA.

Judpdyans swuakocreil.

Mojens onsrra HltepHa.

[TpuTsKeHne MOJIEKYIL

Mogeny KpHCTAITHYECKHX PEIIETOK.

Habmoaenue n uccneiopanie H30MPOIIECCOB.

VYuenuueckuit akcnepumenm, 1adopamopnsie padomst, RPAKmuKym.

Mccnenoranne npouecca YCTAHOBIECHHA TEMIOBOTO PABHOBECHA MPH TEMIO0OMEHE MEKTY
ropAYCH | X0M0IHOH BOIOMH.

M3yucnue H30TCPMHYECKOro mpolccca (pPeKOMCHIOBAHO HCMONL30OBAHHEC UH(POBOI
naboparopHH).

HM3yuenne H30X0PHOTO MpoLecca.

Haydenne nzodaproro npouecca.

Iposepka ypaBHeHHA COCTOAHMA,

Tema 2. Tepmoounamvura. Tennoswe mamiunn,

TepmoauHaMuyeckan (TH)  cucrema. 3ajlaHHe  BHEIIHHX yelnoBuii s
TEPMOJIHHAMHYECKOH  cucTembl. BHemrnume u BHyTpennuwe napamertpsi.  [lapamerpsi
TEPMOAMHAMHYECKOH CHCTEMbI KaK CPEJHHME 3HAUEHMS BEIHYMH, OTIHCHIBAIOLIMX €€ COCTOSHHE
HAa MHKPOCKOTTHYECKOM VPOBHE,

Hynesoe nayano tepmoauHaMuky. CaMONpPOH3BOILHAS PENAKCALNA TEPMOIHHAMHYECKOT
CHCTEMBI K TEIIOBOMY PABHOBCCHIO.

Mojens wuieansHOro rasa B TEPMOIMHAMMKE — CHCTEMa YpaBHEHHIl: ypaBHcHHe
Meunaeneesa-Knaneiipona u Beipamenne 108 BHyTpeHHEH Hepruu. YcnoBHS OPUMEHUMOCTH
ITOH MOJENH: HH3IKAA KOHLCHTPALMA YacTHL, BLICOKHE Temnepatypsl. Beipamenue s
BH}'I‘pEHHﬂﬁ FHEPIHH JIHOATOMHOI) HJISATRHOID Fasd.

KBasHcTaTHYeckHe U HECTATHYECKHE TIPOLIECCHI.

DnementapHas pabora B repMojmHaMuke. Beiunenenne padorsl no rpaduky riponecca Ha
pV-anarpaMme.

Tennonepenava kKak crnocod M3MEHEHHS BHYTPEHHEH O9HEPrHH TEPMOIHHAMHYECKOH
cHcTeMbl De3 copepmienns paboTel. KoHBekiMa, TENI0NPOBOIHOCTE, H3MTYUEHHE.



Komnuecteo Tennorel. TennmoémkocTe Tena. YienbHad W MOJIApHas TEIUIOEMKOCTH
BemiecTBa. Ypasuenne Maiiepa. Yaenonas Temnota cropanua Tomnuea. Pacuér xonmdecTsa
TeroTe! npy reronepesaye. Ionatue 0b agnadarnom npouecce.

IMepssiii 3akon TepmoaunaMukn, Buyrpennss sneprus. Konnuecrso rtemnors u padora
KaK Mephl H3MEHEHHs BHYTPEHHEH JHeprHl TepMOJIHHAMHYECKOH CHCTEMEL

Bropoii 3akoH TepMOAMHAMHEH /Ul PABHOBECHEIX [IPOLECCOB: 4epe3  3ajaHHoe
PABHOBECHOE COCTOAHME TEPMOJMHAMMYECKOH CHCTEMbl MPOXOAWT €IMHCTBEHHaa agnabara.
AbcomoTnaa Temneparypa.

Bropoii 3akon TepMOIMHAMMKN 11 HEPABHOBECHBIX MPOIIECCOB: HEBOIMMKHO MEPENATh
Tenaoty ot Oosee xomoaHoro tena Kk Oonee wHarpetomy Oe3 kommencaumu (Knaysmyc).
HeobpaTumocTs NpHPOIHBIX NPOIECCOB.

[punnmner aeiicTBug Tennossix Mamun. KIT/.

Maxkcumanenoe sHadeHne KIL. Hukn Kapno.

DKONOTHYECKHE ACTICKTHl HCMOML30BAHNS TEMIOBLIX ABHrareneii. Tennosoe sarpasnenue
OKpYKaroei cpe/bl.

TexHuueckHe yeTpOHCTEA M TEXHOIOIMYECKHE NPOLECCH: XONOAMIEHHE, KOHHIIHOHED,
JAH3eNbHBEIH M KapOIOpaTOPHBI  ABHraTe/H, naposas TypOHHA, TOJIYYEHHE CBEPXHHIKHX
TEMIEPATYp, YTHAM3ALUHA «TEeNNOBLIX» OTXOJOB C© HCINOIL30BAHHEM TEIUIOBOrO Hacoca,
YTHIM3aHA OHOOPTaHHYECKOTO TOTIIHBA [UIA BHIPaDOTKH «TEIUIOROIH» H WIEKTPOIHEPTHH.

Hemoncmpanyuu.

H3amenenne Temnepatypel NpH aauadaTHYECKOM paciIHpeHHH.

BosaymHoe oramso,

CpaBHEHHE YACILHBIX TCIUIOEMKOCTEI BEILCCTB.

Crnocodbl H3MEHCHHA BHYTPCHHEI JHEPrHH.

Hecnegosanne annabatioro npoecca.

KoMnnioTepibic MOACIH TEIIOBLIX IBHTaTEICH.

Yuenuueckuit sxcnepumenm, 1abopamophvie padomst, RPAKMUKYM.

MaMeperne yiaensHoi TenioéMKoCTH.

Heeneposanne HPOLECCa OCThIBAHHA BELLIECTBA,

Hceeneporanne ajmadarHoro npouecca.,

H3yienne B3aMMOCBA3H IHEPIHH MEKMOJEKYIAPHOTO B3ANMOICHCTBHA H TEMMEPATYPHI
KHIIEHHA HHIKOCTEH.

Tema 3. Aepezamuste cocmoanua sewecmea. Pazoesie nepexodnl.

[lapooGpasosanne u wkondencauma. lcnapemme u  wunenne. VYaenbhasa TemioTa
napoodpasoBaHns.

Haceimennsie W HeHacelllleHHblE Napel. KadecTBennas 3aBHCHMOCTE [UIOTHOCTH H
JABICHHA HACBILICHHOTO Napa OT TEMIEPATYphi, HX HEIABHCHMOCTh OT 00LEMA HACKILICHHOTO
napa. 3aBHCHMOCTL TEMIICPATYPLI KHIICHHA OT JaBICHHSA B 3KHIKOCTH.

BraxuocTs Bosayxa. ADCOMOTHAA M OTHOCHTENILHAA BIIAKHOCTb,

Teépioe Teno. Kpucranimueckue u amopdiibie Tena, AHH30TPONHA CBOHCTE KPHCTAIIOB.
[Tnasnenne u Kpucrannusaimd. Y iensHas rennora niuasnedus, Cydaumanis.

Hedopmanmn teépaoro rena, Pacrswenne n cwarne, Cagur. Moayae FOuwra. Tlpenen
yIpyrux aedopMaitmii.

Tennopoe pacmmpenue &HAKOCTEN M TBEPABIX Tel, 00BEMHOE W NHHEHHOE pacilMpeHHeE.
AHTAapMOHHM3M TEIUIOBBIX KoneOGaHHH YacTHIL BENIECTBAa Kak MPHYHHA TEMIOBOr0 paciliHpeHHs
Ten (Ha KAYECTBEHHOM YPOBHE).



[lpeobpazoBanne snepruu B (pa3oBLIX MEPEX0iax.

Ypapuenue Tennosoro danaHca.

MosepxuocTaoe narswenne. Koadpuuuent nosepxuocrHoro narsxenus. Kanunnspueie
aplenns. Jlagnenne 1o HCKpHBIEHHOH NoBepxHocThIO wuakocty. Popmyna Jlannaca.

TexuuyeckHe YyCTpoHCTBA M TEXHOINOIMYECKHE [NPOLECCHI  KHIKHE  KPHCTAILILL,
COBPEMECHHEIE MATEPHAIIEL.

Hemoncmpayuu.

Tennogoe pacmmpenne,

CpoicTBa HACBIIIEHHBIX NMAPOB.

Kunenne. Kunenne npu noHWKEHHOM JaBISHHH.

M3Mepenne cHIbl MOBEPXHOCTHOTO HATAKCHHA.

OnBITE ¢ MBUTBHBIMH TIEHKAMH.

CMaunBaHue.

KanunnaapHeie ABIEHHA.

Mojie/iH HEHBIOTOHOBCKOH KHIKOCTH.

CriocoOsl H3MepeHHs BIAKHOCTH.

HMceneopanie HarpesaHis 0 MIaBJieHHs KPHCTALTHHECKOro BellecTra.

Buarl fedopmarimii.

Habaonenne mansix nedopmariii,

Vuenuueckuit yxcnepumenm, radopamopnsie pabomst, NPAKmMuKyMm.

Hayuenne 3aKoHOMEPHOCTEH HCMAPEHHA HHAKOCTEH,

M3mepenne yaenbHOH TEMIOTH MTABICHHA JIbIA.

M3yucHue CBOHCTB HACHILIICHHBIX [TAPOB.

H3mepennc abcomoTHOI BIKHOCTH BO3YXA H OLCHKA MACChl APOB B MOMCLICHHH.

Hamepenne ko hpHIHEHTA MOBEPXHOCTHOTO HATAKCHHA.

M3mepenne moayns HOura.

Hecnenosanue sapucHMocTH JleopMaiiig pe3nHoBoro odpasua o1 NPHICKEHHOH K HEMY
CHIIBI.

Pazaen 4. DuekTpoanHaMuKa.,

Tema 1. Dnexmpuveckoe noae.

DNeKTpH3anMg Tea W e€ NposBACHHA. DNeKTpHuUecKnii 3apan. Jlpa BMaa 3NeKTPHYESCKHX
3apaaoB. [IpoBOIHMKH, IWINEKTPHKH W TIOJYIPOBOAHHKH. DJIEMEHTAPHBIH 3IMEKTPHYECKHI
3apsaa. 3aKOH COXPAHCHHA WICKTPHYECKOTO 3apaa.

Bsaumoaeiicteie 3apanos. Touyeunsie 3apaasl. 3akon Kynona.

Dnexrprucckoe none. Ero acicTeue Ha AMMEKTPHYECKHE 3apaibl.

Hanpsxéunocts anexktpudeckoro nond. llpoOusiii sapan. Jluaun  HanpsxéHHOCTH
WEKTPHYECKOTO NoJs. OIHOPOAHOE EKTPHYECKOE MOJIE.

[MoTeHManLHOCTE MEKTPOCTATHYECKOTO Nosd. PasHOCThL NOTEHUHANOB H HanpsmeHue.
[MorennmaneHan IHEPTHA 3apa/ia B MEKTPOCTATHYECKOM noje. [Morenuman
MeKTpocTaTHyeckoro nois. Ubalb HanpAmEHHOCTH NONA W PA3HOCTH MOTEHUWANOB IS
IMEKTPOCTATHYECKOTO MOJIH (Kak OJIHOPOIHOTO, TAK H I-I'B(L"I,HH])OJ[H(}I'{)},

[TpHHIMN CYNEPNO3HIMM WIGKTPHYECKHX MOJIEH.

[Tone Toueunoro 3apsga. llone paBHoMepHo sapswenHoH cdepwl. [lone paBHOMepHO
sapskeHHoro no odwnémy mapa. [lone papnomepno saps#enHoll OeckoHedHOH TNIOCKOCTH.
KapTunel nHHEHI HANpAKEHHOCTH ITHX NMONEH H IKBHMOTEHIHANBHEIX M0 BEPXHOCTEH.

[lpoBoaHMKH B 3MEKTPOCTATHYECKOM MoJe. Y CIOBHE PABHOBECHA 3apAJIOB.



HuanexTpury B ekTpocTaTHYecKoM none. JlusnexkTpiuyeckas npoHHLIAEMOCTh BEILIECTBA.

Konnencarop. INeKTpOEMKOCTE  KOHIGHCATOPA. DNEeKTPOEMKOCTL  [IOCKOTO
KOH/IeHCATOopA.

MMapamtensioe  coeauueHwe  kougencaropos.  [lochenoparenbHoe — coeMHEHHE
KOH/IEHCATOPOB.

DHEPrus 3APAKEHHOIO KOHAEHCaTopa.

JBMKeHHe 3APAMEHHON HACTHITE B OJTHOPOJAHOM MMEKTPHYECKOM MOJE,

TexHn4eckne yCTpOHCTBA M TEXHOJOTHYECKHE TIPOIECCH: EKTPOCKOIN, IMEKTPOMETP,
EKTPOCTATHUECKAA 3AIHTA, 3a3EMICHHE VIEKTPONPHOOPOR, KOHASHCATOPHI, reHepatop Ban ne
['paadpa.

Hemoncmpanuu.

YerpoiicTBo M NpHHINT 1eHCTBHA 3TEKTPOMETpa.

INEKTPHYUECKOE TOJIE 3apMKCHHBIX LIAPHKOB.

INeKTPHYECKOE MO ABYX 3apAKCHHEIX MIACTHH.

Moens anekrpocraTudeckoro redeparopa (Bau e T'paada).

[TpoBOHHKH B JIEKTPHEECKOM N0J1E.

DeKTpocTaTHHecKas 3aluTa.

Yerpoicreo M lelicTBHE KOHJIGHCATOPA MOCTOAHHOH H NMepeMeHHOH EMKOCTH.

3aBHCHMOCTE  WIEKTPOEMKOCTH  TUIOCKOTO  KOHAEHCATOPa OT  IUIOMAaH  [UTACTHH,
PACCTOAHMA MEAILY HHMH H IHIEKTPHYECKOH NMPOHHIIAEMOCTH.

DHEPrHs MEKTPHUYECKOTO MO 3apPMKEHHON0 KOHIEHCATOPA.

3apsAnKa ¥ pa3pAaKa KOHASHCATOPA YEpes Pe3sucTop.

Yuenuueckuin sxcnepumenm, nadopamopnuvie pabomut, nPAKMUKYM.

Onenka cHI B3aHMOACHCTBHA 3apAMCHHBIX TCIL.

Habmogenue npeppallcHis HEPrHH 3apAKCHHOTC KOHICHCATOPA B JHEPTHIO H3NTYHCHHA
CBETO/IHOIA.

W3yueHue npoTeKaHus TOKA B LENH, Co/epiKalleil KOHIeH aTop.

Pacnpenenenne  pasHOCTH  NOTEHUMANOB  (HANPHKEHHA) [PH  NOCAEI0BATEILHOM
COE/IMHEHMM KOHEHCATOPOB.

Heenenoranune paspaja KOH/IGHCATOPA Yepes pesHcTop.

Tema 2. Hocmoannstit 21exmpusieckuil mok.

Cuna toka. [ocTosHHBIH TOK.

YeinoBHA  CYIIECTBOBAHMA TOCTOAHHOTO WIGKTpHYecKoro Toka. Mcrounmkm ToKa.
Hanpaxenune U n D/1C £

Jakon Oma /s y4acTKa LEeMH.

DNEKTpHYECKOE  COMPOTHBIAEHHE.  3ABHCHMOCTE  COMPOTHBIACHHA  OJHOPOAHOTD
MPOBOAHMKA OT €ro AIMHLI M MIOLAIH [ONEPeHHOro ceycHHA. YIeNbHOE COMpOTHBICHHE
BCIIECTBA.

[MocnenoparensHoe, napaiebHOE, CMENIAHHOE COEIHHEeHHe NpoBoaHHKOR, Pacuér
pPa3sBeTBAEHHBIX MeKTpHUeckuX uenei. [Mpapuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akon Jixoyna—Ilenua,

MoHoeTs anekTpideckoro Toka. Ternoras MOIHOCTh, BhlJIEIAEMAs HA PEIHCTOPE.

ANC u BHYTPEeHHEE CONPOTHBACHHE HCTOYHHMEKA Toka. 3akoH Owma 118 noJHOH
(3aMKHYTOI) anexkTpuyeckoi uemn. MonHocTs HeTouyHHEA TOoKA. KopoTkoe 3aMbIKaHMe,

KonnencaTop B LIEMH MOCTOAHHOTO TOKA.



Texnuueckue yerpoiicTBA M TEXHOMOIHYECKHE MPOLECCH: aMIEpPMETp, BOIBTMETp,
peocTar, CUETYHK CKTPHUYECKOI SHEPIHH.

Hemoncmpanuu.

HM3Mepenue cullbl TOKA M HANIPAKESHHA.

Hcenegosande 3aBHCHMOCTH  CHIBL TOKa OT HANpHMKeHHs JUIs  Pe3dcTopa, Jamibl
HAKAIMBAHMUA U CBETOIHO/IA.

3aBHCMMOCTE  COMPOTHRICHHUA IIWIHHAPHHMECKHX TNPOBOJAHWKOB OT JUIMHBL, TUIONIAIH
MONEPEHHOTO CEUEHUA ¥ MaTepHana.

McenenoBanne  3aBHCHMOCTH  CHIBI  TOKd OT  COTMPOTHBICHHS TNPH  MOCTOAHHOM
HATIPAKEHHH.

[lpamoe wsmepenne I/C. KopoTkoe 3amMbikanHe TalbBaHHYECKOTO MIEMEHTA H OlIEHKA
BHYTPEHHETD COMPOTHBICHHA.

CrnocoOwl coeannenns uetouynukos Toka, J/1C Garapeii.

Hccnegopanne pasHOCTH MOTEHIHANOB MEAKIY MOMIOCAMH HCTOYHHKA TOKA OT CHIIBI TOKA
B LEINH,

Vyenuveckuit skcnepumenm, aabopamoprvie pasomunl, RPAKMUKYM.

Hcenepopanne CMEIIAHHOTO COeIHHEHHA PEIHCTOPOB.

HM3mMepenue yIeNLHOTO CONPOTHBICHHS POBO/IHHKOB,

Heenenosanne 3aBHCHMOCTH CHIIBI TOKA OT HANPSUKEHHA JUIA JTaMIThl HAKATHBAHHA.

Veenuuenne npenena H3MepeHns aMnepMeTpa (BoIsTMeTpa).

Hamepenne DJC 1 BHYTPEHHETO COMPOTHRISHHA HCTOMHHKA TOKA.

Hcenenoranne 3apucuMoct DJIC ranbBaHHYECKOTO MIEMEHTA OT BPEMEHH MTPH KOPOTKOM
3aMBIKAHHH.

Hcenegopanue pasHoCTH NOTCHUHAIIOB MEALY MOMIOCAMH HCTOYHHKA TOKA OT CHIBI TOKA
B LCIIH.

HMcenegopanue 3aBHCHMOCTH MOJIC3HOH MOLIHOCTH HCTOYHHKA TOKA OT CHIIB! TOKA.

Tema 3. Toxu & paziuynsix cpedax.

DNEKTPUYECKas [POBOJMMOCTE  PAIMYHBIX  BEUIECTB. DICKTPOHHAA  [IPOBOJAHMOCTD
TBEPALIX  METAUIOR.  3aBHCHMOCTE  CONPOTHBEICHHA — METAUIOR  OT  TEMIEPATyphl.
CRepXIpOBOAHMOCTb.

DnexTpHiecKkHii TOK B Bakyyme. CROICTRA 3NEKTPOHHBIX TTYYKOR.

[Toaynpooauukn. CoOcTBeHHas #W  NPHUMECHAA NPOBOJAMMOCTE  TMOJYIPOBOIHHKOB.
CgoiicTra p—n-nepexoaa. [lonynpoBoaHHKOBBIE IPHOOPEL.

DNEKTPHUECKHIT TOK B WICKTPOIHTAX. JACKTPOJHTHYECKAA THCCOLHALMA. DIEKTPOIIHE.
Jakonsl Papajes 108 MEKTPOIH3A.

DnekTpuueckHit Tok B razax. CamocTosTenbHBIH W HECAMOCTOATENBHBLIH paspan.
Pasnuuusie THOBI caMocToATENBHOTO paspasa. Monnus. [Tnazma.

Texuugecke ycTpoiicTBa M NPaKTHYECKOE NPHMEHCHHE: ra3jopaspaiHbie  NaMIILL,
AMEKTPOHHO-NyHeBas TpyOKa, MONYNpOBOJHHKOBLIE NPHOOPLL WO, TpaHsucTop, (OTOIHO,
CBETO/IMOJ, TajibBaHWKa, padUHUPOBAHME MM, BbIIUIABKA  AOMHHMA, JIEKTPOHHASA
MHKPOCKOTIHA,

Hemoncmpanuu.

3aBHCHMOCTD CONMPOTHRICHHA METAIUIOB OT TEMIIEPATYPBI.

[lpoBoauMOCTE INEKTPOIHTOB.

3axonsl nekTponnsa Mapanes.

Hexporoii paspan n npoBoIHMOCTE BO3IYXA.



CpaBHeHHE NPOBOIHMOCTH METAJIOB H MOTYTIPOBOJIHHKOB.

OaHocTopoHHAA MPOBOAHMOCTE THOIA.

Nuenuueckunn 3xcnepumenm, nadbopamopnsie pabomut, NPAKMUKYM.

Habmonenue a1ekrpoiinia.

Mamepenne 3aps/ia 0JHOBAICHTHOIO HOHA.

Hceneposanne 3aBHCHMOCTH CONPOTHRIICHHS TEPMOPEIUCTOPA OT TEMIIEPATYPEL.

CraTHe BONBLT-AMNEPHOI XAPAKTEPHCTHEN JIHOIA.

DO u3HIecKnil TPAKTHKYM.

Crocodpl w3Mepenns (PH3HIECKHX BENMYHH C HCTIOAB30BAHHEM AHAIOTOBBIX H IH(POBHIX
H3IMEPHTENBHBIX MPHOOPOB W KOMOBIOTEPHBIX  JaTUYHKOBBIX  cHcTeM.  AOCOMOTHBIE H
OTHOCHTENBHBIE TMOTPEIIHOCTH  HM3MepeHHil  (ushucckux  BenuumH., OneHka  rpaHHIL
MOTPEITHOCTEH.

[lpoBeaenie KOCBEHHBIX M3MEpPEHMWil, WccaeIOBaHHH  3aBHCHMOCTEH  (DH3HYCCKHX
BEAHYHH, MPOBEpKa NPeAIOAKCHHLIX THNOTes (BpIOop n3 paboT, oMHCAaHHLIX B TEMaTHYECKHX
pasjienax «Y4eHH4eckHil dKCHepuMenT, 1adopaTopHbie padoThl, PAKTHKYM»).

MemnpeaMeTHbie CBA3H.

Hayuenne kypea (puankd yriaydnénoro ypoeds B 10 knacce ocyilecTBisercs ¢ yHETOM
COJAEPIKATENLHBIX  MEAKINPEIMETHRIX CBAZEH ¢ KypcaMH MareMaTHkH, OHONOIHH, XHMHH,
reorpauy W TEXHOIOTHH.

Mexcnpeomemnsie RONAMUA, CEAZANNBIE C UIYUCHUEM MEMOO0E HAYUNO20 NOZHANUA:
ABNCHHE, HayuHbiH (akT, THnoTesa, (usnvecKas BENMYMHA, 3aKOH, TeopmA, HabmoaeHwue,
IKCTICPHMEHT, MOACITHPOBAHHE, MOJICTh, H3MEPEHHE, MOTPEINHOCTH H3MEPCHHH, H3MEPHTENBHBIC
npudopsel, uHfposad nadboparopus.

Mamemamura: peuicnue cHeTembl  ypasHenuil. Jluneiinaa ¢ymuxkuua, napaboina,
runepbona, ux rpauku | cBoiictea. TpHronoMeTpHuecKHe (PYHKUNH: CHHYC, KOCHHYC, TAHTCHC,
KOTAHICHC, OCHOBHOC TPHIOHOMETPHUYCCKOC To#ICCTBO. BeKTOpE H HMX NpoOCKUMH HAa OCH
KOOPJAHHAT, CNOMEHHE BEKTOPOB,

Buonozua: mexannyeckoe JIBHAKCHHE B KMBOH npupone, auddyius, ocMoe, Tenaoodmen
AHBBIX  OPraHM3MOB,  TEIUIOBOE  3arpA3HEHHE  OKPYWKAOIEeH  cpeibl,  YTHIH3aluA
OHOOPraHHYECKOI0 TOIUIMBA JUIH BeIPADOTEH «TEIUIOBOH» M WISKTPOIHEPIHH, NOBEPXHOCTHOE
HATAKCHHE M KAMHWUIAPHBIC ABJCHHA B NIPHPOIE, MEKTPHYCCKHE ABNCHHA B JKHBOH MPHPO.IE.

Xumuna: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHE aTOMOB H MOJEKYJ, MOJIb BELIECTBA,
MOJIAPHAA Macca, MoJYIeHHe HAHOMATEPHAIOB, TEMJIOBBIE CROMCTRA TREPIBIX TEM, KHIKOCTEH H
rasoB, SKHIKHE KPHCTa/ulbl, O3/ICKTPHYECKHE CBOICTBA METAMIOB, IEKTPOJHTHUYECKAA
JHUCCOLMALINA, TaNbBAHMKA, YICKTPOHHAA MUKPOCKOTHA.

Feozpaghua: BnaxiocTs BO3Ayxa, BeTpsl, GapoMeTp, TEPMOMETP.

Texnonoeus: npeodpazoBanue JIBHAKCHHI ¢ HCMOIL3OBAHHEM MCXAHH3MOB, YYET CYXOro H
KHIKOTO TpeHHs B TeXHHKE, CTATHYCCKHE KOHCTPYKLIMH (KPOHMINTEHH, peméryarnie
KOHCTPYKIMH), HCMOIB3OBAHNUE 3aKOHOB COXPAHEHHA MEXAHHUKH B TEXHUKE (PHPOCKOI, BOJOMET
W JIpyrve), JBUraTelb BHYTPEHHEro cropaHus, napoeas TypOMHa, ObITOBONH XOJ0IHIBHHK,
KOHOHLIHOHEDP, TEXHOJIOIHH NONYHEHHA  COBPEMEHHBIX  MATEPHANIOB, B TOM  YHCIE
HAHOMATEPHANOE, H HAHOTEXHONOTHH, MEKTPOCTATHYECKAA 3almnTa, JA3EMIEHHE
WEKTPONIPHOOPOB, ra3opaspaaHbIE JaMIIbI, NOIYIPOBOIHHKOBEIE TPHOOPLL, ra/lbBAHHKA.



11 KJIACC

Pa3aen 4. JUekTpoanHAMHKA.

Tema 4. Maznumnoe none.

BaaumoeHcTBHe NOCTOAHHBIX MArHHTOB H [IPOBOJHUKOB ¢ TOKOM. MarnurHoe mose.
Bekrop maruutHoH uHAYKUMH. [IpHHIHD CYNEPHOZHIHN MATHHTHBIX nonaeil. JIMHHH MarHuTHOH
HHAYKIIHH,

MaruuTHOE Nose NMPOBOJHHKA ¢ TOKOM (MPAMOTO TMPOBOJIHHMKA, KATYIIKH W KPYTrOBOTO
enTKa ). Oneim DpeTend.

Cuna AMnepa, €€ HamparIeHHe H MOIYITh.

Cuna Jlopenua, eé nHanpasBnenne u MoAynb. /[lBiKeHHe 3apSAkeHHOH 4YacTHUBI B
oHOpoJHOM MaruuTHoM none. Pabora cuner Jlopenua.

MarauTHoe 1noJie B Beuiectse. MeppoMarHeTHKH, napa- 0 AHaMardHeTHKN.

TexHuyeckHe yCcTpoHCTBA W TEXHOJIOTHYECKHE I[IPOLIECCHl: TMPHMEHEHHE TMOCTOAHHBIX
MATHHTOB, WIEKTPOMAIHHTOB, TecTep-MYJIBTHMETP, 2ekrpojeurarels HAxkobu, yekopurTenn
MIEMEHTAPHBIX YaCTHIL,

Hemoncmpayuu.

KapruHa JHHHH HHIYVKIMM  MarduTHOro 108 [OJIOCOBOIO W [0JKOBOOOPAa3HOrO
NOCTOAHHBIX MATHHTOB,

Kaptuna #aMHHH MarHMTHOH MHIVKIHH TOJA UIHHHOTO TIPAMOIO TPOBOIHHKA |
3AMKHYTOTO KOJIBIIEBOTO MPOBOIHHKE, KATYIIKH € TOKOM.

BzauMoaeicTBHE ABYX MPOBOJIHHKOB C TOKOM.

Cuna Amrmepa.

Heiictere cunel Jlopenila Ha HOHBL YICKTPOIHTA.

Habmogenne npmkenis mydka JCKTPOHOB B MATHHTHOM TOIIC.

[punuun aciicTBHS dNCKTPOHIMEPHTEILHONO NPHOOPA MATHHTOAICKTPHYCCKOH CHCTEMBI.

Vyenuveckuii skcnepumenm, nabopamoprvie pasomul, HPaAKMUKYM.

HCWIE}M‘IBHHHE MAHHTHOTO 1OJH NOCTOAHHBIX MArHHTOR,

Heenenopanne cBoHcTB (PeppoOMarHETHROB.

Heenenopanne AeiicTBHA OCTOAHHOID MATHHTA HA PAMKY € TOKOM.

Hamepenne cunel AMnepa.

M3yuenue 3aBHCHMOCTH CHIIBI AMIIEpa OT CHITBI TOKA.

OnpeneneHne MarHHTHOH HHIYKIIHH HA OCHOBE M3MEPCHHUA CHIIBI AMIIepa.

Tema 5. Jaexmponaznumuas UHOYKIUA.

Asnenue amekrpoMaruuTHOH upAykuuu. Ilotok BekTOpa MarmuTHOH Huaykuuu., IJC
HHAYKIHH. 3aKoH anekTpoMarHuTHoH muaykuun Papanes. Buxpepoe anexkrpudeckoe none.
Toxun dyko.

2AC HHAYKIMH B NPOBOJHHKE, ABIKYILEMCA B OJHOPOIHOM MArHHTHOM NOE.

[Mpasuao Jenua.

MunyktueHocts, Kartymika HHAYKTHBHOCTH B LENHM  NOCTOAHHOTO ToKa., SlBnenue
caMonuaykumun. IJ1C camonHayKIHK,

DHEPrHs MATHUTHOTO TMOMA KaTYIIKH ¢ TOKOM.

INEKTPOMAarHHTHOE MOJIE.

Texnuyeckne yerpoiicTBa M TEXHONOTHYECKHE TMPOLECCH: HHAYKUHOHHAA MEYb,
CONEHOM, 3aIIMTa OT NEKTPH3AIINH TEN NPH ABIGKEHHH B MAarHHTHOM MoJe 3eMITH,

Hdemoncmpayuu.



Habmroaenne aRIeHHA 3EKTPOMArHHTHOH HHIYVKLIHH.

Hecnenopanue zapucumoct JIC HHAVKUHM OT CKOPOCTH H3MEHCHHA MArHHTHOID
[OTOKA.

[pasuno Jlenua.

[Magenne MarHuTa B aJBOMHHHEBOH (MeHOMH) TpyDe.

SBlieHHE CAMOMHIYKLHH.

Heenenoranne 3agucuMoctd DJ1C cCaMOMHAYKIMK OT CKOPOCTH M3MEHEHHA CHIIBI TOKA B
LETH,

VYyennueckuii axcnepumenm, 1adopamopusie pasomst, NPpaKmuKym.

Hecnenoranne ARNEHMA 3MEKTPOMATHHTHOH HHIYKIIHH,

Onpenenenye HHAYKIHH BHXPEBOTO MArHHTHOIO MO

Hecaeaopanie SBIeHHA CAMOHHIVKITHH.

CHopka MoeMH IMEKTPOMAarHHTHOTO TeHepaTopa.

Paznen 5. Konedanua ¥ BOTHEL

Tema 1. Mexanuueckue xonebanus,

Konebarensnas cucrema. Ceodo/Hele KoneDaHus.

lapmonndeckre  konedanns,  KuHemarwdeckoe W JIHHAMHYECKOE  ONHCAHWe.
DHepreTHyeckoe  OnucaHue  (3aKOH  COXpaHeHMs  MeXaHu4deckoil  oHepruu). Boisoj
JHHAMHYECKOTO  ONHCAHHA TAPMOHHYMECKHX KoneDaHuid H3  HX  IHEPreTHYECKOTD H
KHHEMATHUECKOTO ONMHCAHHA.

AvnnuTtyaa u dasza konebanwii., CBa3b aMIUIMTYABI KoaeOaHUH HCXOAHON BEIMMHHBEL C
AMTUTHTYIaMH KoJaeDannil e€ CROPOCTH M YCKOPEHHS.

[lepuoa u uactora konedanuii. [lepuog Maneix cBobOIHEIX KoncDaHHIl MAaTEMATHYCCKOTO
maaTuuka. [lepuon ceoboaneix konebaHui NPYKHHHOIO MAATHHKA.

[lonsaTe o saryxalomux koncOanuax. Bemykiaennsie xonebanus.  Pesonamnc.
Pesonancuad kpupad. Bauguue saryxauus Ha BHJ pc3oHAaHCHOH KpHBOH. ABToKoIcOanua.

TexHH4ecKHe YCTPOHCTBA M TEXHOJOIMHECKHE [IPOLECChl: METPOHOM, Hachl, Kauelw,
MY3bIKAbHbIC HHCTPYMEHTRI, ceilicMorpad.

Hemoncmpayuu.

Fanuce konedarenbHOrD ABHAKEHHA.

Habmonenne HE3aBHCHMOCTH MEPHOAA MATBIX KOEOAHMIT Ipy3a HAa HUTH OT aMILUTHTY/IbI.

Hecnenoranne 3atyxarommx konebaHuil M 3aBHCHMOCTH nepHoaa cBoOOIHBIX Koehanui
OT CONMPOTHRICHHA,

Hecnenopanne wonebaHuii rpysa Ha MACCHBHOH NPYKHHE C© HEeIbH (OPMHPOBAHHA
npeacTaBneHuil 00 HaeanbHON MOACAH MPYAHHHOTO MasTHHKA.

3akoH coxpaHeHus JHEPrul nNpH konedaHHUAX IPy3a HA NPYEKHHE.

Hccnegopanne BEIHYAACHHBIX KoneOanHi.

Habmoaenne pezonanca.

VYuenuueckuii axenepumenm, aabopamopusie padomsl, HPAKMUKYM.

HM3mepenne nepro/ia ceoboAHEIX KonedaHnii HUTAHOIO H NPYAHHHOIO MAATHHKOB,

Hayuenue 3aKoHOB JIBHIKEHHA Tema B Xoae konedaHuil Ha ynpyroM nojisece,

HayueHnue NBHKEHHA HUHTHHONO MAsTHHKA,

[Ipeobpazorarne SHEPTHH B IPYAHHHOM MagTHHKE.

Mccnenosanne yORIBAHHA aMIUTHTY/ABI 3aTYXalOMHX KONeOaHMii.

Hcecnenoranne BHIHVKISHHBIX KoneOaHui.

Tema 2. Daexmpomaznumusbie Koedanua.



Konebarensusii koutyp. CpoOoamble MEKTPOMArHUTHBIC KoneDaHHS B HACAIBHOM
konebaTensHoM KoHType. @opmyna Tomcona. CeA3ks aMIUIMTYIBl 3apAga KOHJCHCATOpa C
AMIUTHTY/10H CHIILL TOKA B KONeDaTellsHOM KOHTYpE.

3aK0oH COXpaHEeHUH JHEPIHH B HICAILHOM KoneDare/IsHOM KOHTYpE.

Jaryxaolme ONeKTpOMarHuTHEIe  KoneDanus., BrlHYMKIACHHBIE JIEKTPOMATHHTHEIE
KoneDaHug,

[epemennbiii Tok. MOIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYIHOE W ACHCTBYKOIIEE
3HAYEHHE CHIIBI TOKA W HANPSIKEHUS MPH PasindHol (opMe 3aBHCHMOCTH NEPEMEHHOTO TOKA OT
BPEMEHH.

CHHYCOMJIATBHBIH TIEPEMEHHBIH TOK. Pe3ncTop, KOHAEHCATOP M KaTYIIKA HHAVKTHRHOCTH
B IIEMH CHHYCOMIATBHOTO NepeMeHHoro Toka. Pesonanc Toko. Pesonanc HanpsxeHHilL

Hneanwuwiit Tpancdopmatop. lponseoactso, nepenada u noTpebnenue IMeKTpHUECKOH
IHEPTHH.

DKOoMOTHYECKHE PHCKH MPH TIPOH3BOJACTBE 3MekTposneprun. KyasTypa HenonsioBanug
WEKTPOIHEPIHH B MOBCEIHEBHOH KHIHH.

TexHuueckHe yCTpoNCTBA W TEXHOJOTHYECKHE IPOLECChl: SMeKTPHYECKHIT 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JIHHHH MeKTponepeiaY.

Hemoncmpanuu.

CroboHbBIE MMEKTPOMATHHTHBIE KOJeDaHuA.

3aRHCHMOCTE YACTOTE CBODOIHEIX KONneOanHii OT HHIVKETHRHOCTH H EMKOCTH KOHTYpA.

OcipuiiorpaMMel VIEKTPOMATHHTHBIX KOJICOAHMI.

["enepaTop HE3aTYXAIOMMX MEKTPOMArHHTHBIX KoneOaHni.

Mozaentb 31eKTpOMarHHTHOTO T'eHepaTopa.

BrinyKIcHHEIC CHHYCOHIATbHBIC KoJlcOanus,

Pesuctop, Karymka HHAYKTHBHOCTH H KOHJICHCATOP B LCIH MIEPEMCHHOTO TOKA.

Pesonanc npH noclieoBaTeNLHOM COCIHHCHHH PE3HCTOPA, KATYIIKH HHIYKTHBHOCTH H
KOHCHCATOPA.

YerpoicTBo M NIpHHIMN JeicTera Tpadchopmaropa.

Mojens IHHHK AeKTpoTepeatn.

Vuenuyeckunn sxcnepumenm, aabopamoprvie padomul, NPaAKmMuKym.

Hayuenue Tpanchopmartopa.

Mccnenopanne nepeMeHHOro TOKa Yepes3 MOCNeaoBaTeIbHO COSIHHEHHBIE KOHAEHCATOop,
KaTYHIKY H PE3HCTOP.

Habaroaenie 2meKTpoOMarHHTHOTO PE30HAHCA.

Hcenegopanue paboTel HCTOYHHKOB CBETA B LM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 21eKmpoMazHURIHBIE GOTHBI.

Mexanuueckie BONIHBI, YCAOBHMA MX pacnpocTpadenus. llonepeunsie W npoaonsHbie
gonHbl. [lepuon, ckopocTh pacnipocTpaHeHHa W HHA BolHbL CBoilcTBA MEXaHHUYCCKHX BOJIH:
OTpameHHe, npenomieHne, HuTephepernua u mudpakims,

3eyk. Cropocts 3Byka, I'pomkocTts 38yka. Beicora tona. TemOp 3Byka.

[IymoBoe 3arpsa3Henne OKpyKaoniei cpesl.

DNEKTPOMArHHTHRIE BOJHBL YCIOBHA M3NYHEHHA EKTPOMATHHTHBIX BONH. Biaumnas
OPHEHTALIHA BEKTOPOB B MEKTPOMarHHTHO#H BOJIHE.

CpoiicTBa  EKTPOMArHMTHBEIX ~ BOJH: OTPAKEHWE, TNPENOMIEHHE, TOTAPH3ALINA,
HHTEpiepeHLIna 1 AHppaKIs.



[llxana 3neKTpoMarHUTHBIX BOJH. llpuMeneHHe 371EKTPOMArHHTHBIX BOJIH B TEXHHKE H
OBITY.

[TpuHLKIEL paIHOCEAIH W TelneBrlenHs. Paqnonokanus.

DNEKTPOMATHHTHOE 3arpATHEHHE OKPYKAIOLIEH cpe/ibl.

TexHHueckHe YCTPOHCTBA M [IPAKTHYECKOE [PUMEHEHHME: MY3hIKAIbHEIE MHCTPYMEHTEIL,
panap, paidonpuéMHHK, TeneBusop, adreHHa, tenedon, CBY-neus, ynerpazsykopas
JHATHOCTHKA B TEXHHKE W METHITHHE.

Hemoncmpanyuu.

OOpasoBanue ¥ pacnpoCcTPaHEHHE MONEPEYHBIX H MPOIOIBHBIX BOJIH.

Konebmonieecsa Teno Kaxk MCTOUHHK 3BYKA.

3aBHCHMOCTD UTHHBI BOJHBI OT YACTOTHI KoehaHHii.

HaGnonenne oTpaskeHNA H MPETOMICHIS MEXaHHYECKHX BOJH.

Habmoaenne untepdepenini 0 IHQPaKIHH MEXaHHUECKHX BOJIH.

AKYCTHYECKHH pe3oHaHC.

CpolicTea yILTpaIBYKa H €r0 NpHMEHEHHE.

Habmojlense ¢BA3M rPOMKOCTH 3BYKAa W BBICOTHl TOHA € aMIUIMTYJA0H W 4acToToH
KonebaHmii.

Hceeneopanne  cBOHCTE  WIEKTPOMAIHMTHBIX  BOJH:  OTpakeHHe,  [pelloMIIeHHe,
nonspusaumsd, mmdpaxnua, naTepdepenims.

ObnapyxeHHe HHQPAKPACHOTO W VIBTPA(HOIETOROTO HATYVISHHI.

VYuenunueckuit axcnepumenm, 1adopamopnsie padomst, RPAKmuKym.

HM3y1enne napaMeTpoB 3BYKOBOI BOJTHBI.

HM3ydenne pacnpocTpaiciis 3BYKOBBIX BOIH B 3aMKHYTOM MPOCTPaHCTBE.

Tema 4. Onmuka.

[lpsamonuieiinoe pacnpocTpalcHHe cBeTa B oaHopoaHol cpene. Jlya ceera. Toueunbii
HCTOUHHK CBCTA.

Orpaxenne crera., 3akoHel oTpamkenus ceera. [locrpoenne mzobpameHHil B ILIOCKOM
sepkaie. Chepnyeckue lepkana.

IMpenomnenne  cpera.  3akoHBl  npenomieHus  cepera.  ADCOMOTHBIH  Nokaszarels
npenomiedns. OTHocHTeNBHBIH nokazatels npenomieHus. TMocTosHCTBO 4HacToThl cBeTd H
COOTHOIIEHHE [UTHH BOJH TIPH MEPEX0E MOHOXPOMAaTHYECKOTO CBETa UEpes IpPaHHIly pasaena
JBYX ONTHYECKHX CPejl.

Xon nyuei B npussme. Jucnepens ceera. Cnoxeeli coctas benoro ceeta. [ser.

[onnoe sHyTpentee otpakenue. [Ipegenbueiii yron noiHoro BHYTPEHHETO OTPAMKEHHS.

Cobuparomiie H paccersaiomie aun3el,. Tonkas nunza. QoxycHoe paccTosHHE H
ONTHYECKas CHIAa TOHKOH MHMH3BEL. 3aBMCHMOCTEL (POKYCHOTO PacCTOAHMA TOHKOH ciepHueckoil
MHH3EL OT e€ FeOMETPHE H OTHOCHTEILHOTO NOKAa3aTeNs MpeloMICHHA.

QopMyna TOHKOH JTHH3EL YBEIHYCHHE, JaBAEMOE THH3O0MH.

Xo1 1yqa, NPoeImero JHH3Y o1 MpOH3BOJILHEIM YITIOM K €€ MaBHOH ONTHYECKOH OCH.
[Mocrpoenne 300paKeHHH TOUKN M OTPEIKA NPAMOIT B COOMPAIONIMX M PACCEHBAIOIINX JIMH3AX
H HX CHCTEMAX.

Onruyeckne npudopel. Paspematomas cnocobHoCTh. [71a3 Kak onTHYeckas cHeTeMa.

[Ipenens NpUMEHNMOCTH FEOMETPHUECKOH OMTTHKH.

Boanosaa ontuka. Mntepdepenuna cseta. KorepeHTHbie HCTOMHHKH.  YcCaoBHA
HAOMoOJeHHAs MaKCHMYMOB W MHHUMYMOB B HHTepdlepeHIHMOHHOH KapTHHE OT JBYX
KOFEPEHTHBIX HCTOUHHKOB. [IpHMeph! knaccHueckHx HHTEpEPEHIIHOHHBIX CXEM.



Hubpakuna  ceera.  Judpaximwonnas pemérka. Yoaopue Habmogenus  riiaBHBIX
MAKCHMYMOB TIPH NaACHHH MOHOXPOMATHYECKOTO CBETa Ha AH(PaKIHOHHYIO PEHIETKY.

IMonspusauns ceera.

Texuuueckue yerpoiicTBa M TEXHONOIHYECKHE [MPOLECCHI: O4KM, [YyNa, MepHCKOIL,
(oToannapar, MHMKPOCKOIl, NPOSKUHOHHBIH annapar, [POCBETICHHE OINTHKH, BOJIOKOHHAs
ONTHEA, AN(paKiHOHHAs peléTka.

Hemoncmpayuu.

FaKOHBI OTPAKEHHA CBETA,

MccaenoBanne npenoMieHus Crera,

HabGmoaenue nosHOTO BHYTPEHHETO oTpamkennsa. Moaens CBETOROA.

HMccnenopanne X013 CBETOBLIX MYYKOB Yepes MI0CKONAPATIETBHYI IIACTHHY H IPHIMY.

Heenenopanue cBocTe n3olpakennii B IH3aX.

Moaen MHKpOCKOMa, TENecKona.

Habmonenne unrepdepenuun cpera.

Habmonenne HBETOB TOHKHX ILIEHOK.

Habmoaenne mudpakiun ceera.

M3yaenne auppakiiMoHHOI pemérkH,

HabnoaeHne JndpakiHoOHHOTO CHEKTpa.

Habaonenne aucnepeun crera.

Habmoaenne monapH3anig cReTA.

[TpumeneHHe MOJAPOHIOR JUIS M3YICHHA MEXAHHYECKHX HANPAKEHHIT.

Vuenuueckuit sxcnepumenm, nabopamopusie padomsi, RPAKMUKYM.

M3sMepeniic nokazaTes MpeIoMIcHHA CTCKIA.

Hcenepopanne 3aBHCHMOCTH (JOKYCHOTO PAcCTOSHHA OT BEHICCTBA (Ha NMPHMEPE KHIKHX
JTHH3).

HM3mepenne GOKYCHOTO PaccTOSHHA PACCCHBAIOLIHX THH3.

MMoayuenue H300paKeHHs B CHCTEME H3 IUIOCKOTO 3€PKAa H JIHH3EL

Tonyuenue n300paKeHHA B CHCTEME W3 JIBYX JIHHY,

Koncrpyuposanue TeleCKOIHYECKHX CHCTEM.

Habmwoaenne qudpakunn, naTephepeHiHg 1 NONAPHALINYT CBETA.

M3yuenne noaapusanui CBETa, OTPAKEHHOTO OT MOBEPXHOCTH IAHNIEKTPHKA.

M3yuenne nurepdepeHiny Ja3epHOro H3IyYeHHA HA JIBYX LIETAX.

HaGmoaenne qucnepcH.

Habaroaenne u vcenenosanne AugpakiiHOHHOTO CHEKTPA.

H3mMepeine 1IHHEL CBETOBOH BONHEL

[Nonyuenne cnekTpa H3IYYEHHA CBETOIHOA NPH NOMOLIH JH(PPAKIHOHHOH PEILETKH.

Pazjien 6. OCHOBBI CHENHAIBHON TEOPHH OTHOCHTEILHOCTH.

pannipl NpUMEHUMOCTH KJaccH4eckoil mexanukd. TlocTynaTel crneuuanbHOi TeopHH
OTHOCHTCIIEHOCTH.,

[pocrpancreenno-spemennoil  uurepsan.  [lpeobpazosanua  Jlopenna.  Ycnoswe
NPUYUHHOCTH. OTHOCHTENBHOCTE OJJHOBPEMEHHOCTH. 3aMe/UICHHE BPEMEHH M COKpauleHue
JUTHHBIL,

DHEPTHA H HMITYIILC PENATHBHCTCKOH YaCTHIILL

CBA3b Macchl ¢ JHEPTHEH H MMITYILCOM PEMATHBHCTCKOH YacTHLIBI. JHEPrHA MOKOA.

Texnuueckne ycTpoiicTBa M TEXHOTOTMYECKHE TPOLECCH: CIHYTHHKOBBIE TPHEMHHKH,
YCKOPHTENH 3apAKEHHBIX 9acTHIL.



YyeHHuecKkuii IKcnepuMenT, 1abopaTopHsie paboThl, IPAKTHKYM.

Onpenenenyue HMOYILCA W JHEPIHH PEIATHBHCTCKHX 4acTHl (no doTorpaduamM Tpekos
3APAKEHHBIX HYACTHLL B MArHHTHOM [10J1€).

Pasnen 7. Keanrosas guinka.

Tema 1. Kopnyexkyaapuo-goauogoi oyaiuim.

PagHoBsecHoe Tennosoe WinydeHde (ManydeHne abcoiOTHO YEPHOrO Tena). 3akoH
cmemenna Buna. ['mnotesa [lnanka o kpanTax.

DoToHBL. DHEprEA U UMOYILC (hoTOHA.

Doroaddert. Onprte A, . Cronerosa. 3axousl doTtoaddexra. Ypapnenne Ditnurreiina
ana otoadperta. «Kpacnas rpannuar gotoadierta.

JlaBnenue cBeTa (B 9YacTHOCTH, JABJACHHE CBeTa HAa aOCOMIOTHO MOMIOMIAIOIIYIO H
abCoMOTHO OTpaKaloLIylo noeepxHocTs). OnwiTe [1. H. JleGeaesa.

Boanoseie coiicTBa wacTui. Bomuwl ne bpoiing. lmuna soaner ge bpoiing u pasmepsl
oOnacTH  JOKamM3allMM  ABHAYIIeHca  uyacThubl. KopmycKynmapHoO-BOIHOBOH  IyamH3M.
Jlnppakiins 2IeKTPOHOR Ha KpHCTALIax.

Cremndmra namepennii B Mukpomupe. CootHollenus Heonpeaenénnocreit leiizendepra.

Texnuyeckne yCTpoicTBa M TEXHOJIOIHYECKHE [POIECChl: CrieKTpoMeTp, (oToanement,
(hoToAATHHE, TYHHENBHBIH MUKPOCKON, co/iHe Has OaTtapes, CBeTOIHO/L.

Hemoncmpayuu.

DoTordderT Ha YCTAHOBKE C IIHHKOBOH TUTACTHHOH.

Heenenoranne 3akoHOB BHeIHETO hoToadiperTa.

Mcenenoranne 3aBHCHMOCTH COTIPOTHRICHHA TIOTYTTPOBOIHHKOR OT OCBENIEHHOCTH.
CeeTogHo.

Conneunas Gatapes.

Vyenuueckuit sxcnepumenm, padopamopnivie pabomot, HPAKMUKYM.

Hccaeaopanue (hoTopesnctopa.

Wamepenne nocrosinioi Inanka Ha ocHoie neenenoeanus oroadexra.
Heenenosanne 3aBHCHMOCTH CHITBL TOKA HePes CBETO/IHOL OT HANPAAKEHHHA.

Tema 2. Duzura amoma.

OnpiTel 10 HeeneAoBaHUI cTpoeHns atoma. [Tnanerapuas Mojens aroma Pezepdopia.

[Noctynarer bopa. Hianyuenue w nornomenye (hOTOHOR MPH MEPEXOAE aTOMa ¢ OJHOTO
YPOBHA 3HEPIHH HA APYTOii.

Buawl cnekrpor, CnekTp YpoOBHEH YHEPriH aTOMa RBOIOPOIA.

CnoHTaHHOE M BRIHYKISHHOE H3TyueHHe cBeta. Jlasep.

Texuuyeckue yerpoiicTBa M TEXHOJOTHYECKHE [POLECCHI  CHNCKTpalbHbLI  aHamus
(cnexTpocKom), Aazep, KBAHTOBLIH KOMILIOTEP.

Hemoncmpayu.

Moaens onsita Pesepdopaa.

HabGmonenne THHeivaThX CEKTPOR.

YerpoiicTeo u ieficTBie cHETUHEa HOHHIMPYIOUIMX HacTHIL

Onpejienerye JHHBL BOJHBI Ta3€PHOTO W3IVHEHHS.

Yyenuueckuit axcnepumenm, nabopamopnsie pasomul, RPAKMUKYM.

Habmoaenue nHHEHIATOrO CrIEKTpa.

HMcenenoBanne crieKTpa pa3speikeHHOT0 aTOMapHOTO BOJOPOJA H W3MEPEHHE MOCTOAHHOIM
Punbepra.

Tema 3. Quiuka amomMuozo 20pa 4 VieMenMapislx wacmuiy.



Hyknonnas mogens aapa ['eitsentepra—leanenko. 3apan anpa. Maccosoe uncno aupa.
H3oTonbl.

Pagnoaktusnocts. Anbga-pacnajn. DIeKTPOHHLIH U NO3UTpoHHLIH ODera-pacnan. 'amma-
H3Jy4eHHE.

3akoH pajHoakTHBHOro pacnaja. PajguoakrueHble wH30TOnBl B npupoje. Ceolcrsa
HOHH3UPYIOWEro H3llydeHns. BiausHue pajHoakTHBHOCTH Ha JKHBLIC OPraHn3Mel. EcrecTBeHHsIH
thon manyuenna, Josumerpus.

DHEPruA CBA3H HYKIOHOB B aape. Anepusie cunsl. [ledext macew aapa.

Anepunie  peakumn.  Jlenenne w o cuHTes saep.  Sfnepueie  peaxtopel.  [IpoGnemmei
VIPABIAEMOTO  TEPMOAAEPHOTO CHHTE3d. JKOMOIMHECKME ACMEKTHl  PA3BHTHA  SAECPHOM
IHEPreTHKH.

MeToab! pericTpalHy H HCCIeJ0BaH|s 37IEMCHTAPHBIX YacTHIL.

QyHIaMeHTANBHEIE B3auMoOcHCcTBHA. bapuonel, Me3oHsl W nentonsl [lpencraegnenue o
Crangaptaoi Moiens. KBapk-riiooHHas MoJIeNns alpoHOB.

Du3zuka 3a npeaenamu CrangaprTHoi moaend. Témuas maTepus H TéMHan SHEPIrua.

EanHereo guiandeckol KApTHHE! MHPA.

Texnuyeckue ycTpoiicTBa M TEXHOJOIHYECKHE MPOLEcehl: J03uMeTp, kKamepa Buibscona,
sAEPHBI  peakTop, TepMOAJepHBIH  peakTop, aroMHad  OomOd,  MarHHTHO-pe30OHaHCHad
ToMOTpaa.

Vuenuueckuit yxcnepumenm, radopamopnsie pabomst, NPAKmMuKyMm.

Hecnenosanmne TpekoB yacTHIL (10 TOTOBRIM (hoTOTpahuam).

McenenoBanne paanoakTHBHOTO (OHA C HCMOTB30BAHMEM TO3MMETPA.,

M3yuenne noraomeHud 6eTa-4acTiil aTlOMUHHEM.,

Paznen 8. neMeHTEI ACTPOHOMHN B ACTPOHIHKN.

Oranel  paseuTHa  acTpoHomuH. [lpuEnaznoe M MHPOBO33pEeHHUCCKOE  3HAYCHHE
actpoHOMHH. [lpuMeHHMOcTh 3aKoHOB (DM3HKH [y OOBLACHCHHSA [PHPOJILI KOCMHHYCCKHX
00BEKTOR,

Metoasl  acrpoHoMHueckux MccnenoBanuii. CoBpeMeHHBIE ONTHYECKHE  TElIeCKOIIhI,
PAIHOTENECKOIB], BHeaTMOC(epHAs ACTPOHOMHUA.

Bu 3eézanoro veba. Coapenina, sprue 38€3/1bl, IUIAHETHL, X BHIAHMOE JIBHIKCHHE.

ConHeuynas cucTema.

Coanue. Connevynas akTHBHOCTE, MeTounuk sxepriun ConHila u 3ésn,

3BE31bl, HMX OCHOBHBIC XapakTepuCTHKH. JlparpamMma «CHeKTpaibHBIH Kilace —
CBETHMOCTE». 3BE3/IbI TABHOH MOCIEI0BATENBHOCTH. 3aBHCHMOCTE «Macca — CBETHMOCTEY» 1S
1g€31 raagHoil  nocnenosatensHocTH.  Buyrpennee  crpoenne  3Bézn.  CoBpeMeHHBIC
MpeaCTABICHHS 0 NPOMCXOE AeHHH H dBomouns ConHua 1 38€31. DTansl KH3HH 3BE31.

Mneunstii [TyTe — nama lNanaktuka. [Tonoxkeune u apusenne Connua B Nanaktuke. THib
ranakTik. PagnoranakTuk U kBasapbl. YEpHbie JbIpsl B 81pax ralakTHk.

Beenennas. Pacimpenne Beenennoil, 3akon Xabddna. PasOeranmne ranakrux. Teopws
bonsioro sspeisa. Penukrosoe ninyyenue.

MacmiraObnas crpykrypa Beenennoii. Meraranakruka.

Hepewénnbie npooiemMbl acTpOHOMHH.

Vuennueckue nainodenus.

Habmonenns  3pé€sgnHoro  Heba  HEBOOPYKEHHBIM  T/Ia30M € HCTONB3OBAHHEM
KOMINBIOTEPHBIX MPHIGKEHHIT 1718 onpelneneHHs nonoxenns HebecHelx o00bEeKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3MHA CERepHOro MOMYINAPHS H APKHE 3BE3ILI.



Habmoaenna B Teneckon JlyHel, naaHer, TyMaHHOCTEH W 3BE3HBIX CKOTIICHII.

POuINYecKHH TPAKTHKYM.

Crocobel H3MepeHHs (PHIMYECKHX BEIMYHH ¢ HCNIOIB30BAHHEM AHAIOTOBLIX H LH(POBBIX
M3MEPHTENILHEIX  NPUOOPOE M KOMOBLIOTEPHBIX  JATUHKOBRIX  cucreM, AOCOIIOTHBIE W
OTHOCHTE/ILHBIE  [OTPEIUHOCTH  W3MepeHuit  ¢uandecknx  Benuwuud.  OueHKa  rpaHul
[OrpelHOCTEH.

[IpoBeseHHe KOCBEHHBIX M3IMEPEHMIl, MCCACAOBAHMI  3aBucHUMOCTER  (u3MyecKnx
BEJIHYHH, MPOBEPKA TPEUTOAKEHHBIX THNOTE: (BeIOOp M3 padoT, ONMMCAHHBIX B TEMATHHECKHX
pasnenax « YYeHHHeCKuil IKCnepuMenT, 1adopaTtopHeie paboThl, MPAKTHKYM» ).

Odobmariiee noBTOpeHHE,

OboOmenne #W  cHCTEMaTH3alLHA  cojepkaHuA  paszaenoB  kypea «Mexanmkan,
«MonexynapHas $u3NKa W TepMOIMHAMHKAY, «DIeKTpoanHaMukay, «Konebanus v BOTHBDY,
«OCHOBBI crHIEUHANBHON TeopHH OTHOCHTeNbHOCTH», «KBauToBaa dm3nka», «IIEMEHTHI
ACTPOHOMMH H acTPOHIHKI.

Pone ¢H3MKH H acTPOHOMHH B 9KOHOMHYECKOH, TEXHOJOIHYECKOH, COHHABHOH M
ITHHECKoi cipepax JIeATENBHOCTH HeNoBeKa, poidk M MecTo (H3MKH M acTPOHOMHH B
COBpPEMEHHOI Hay4HOH KapTHHe MHpa, 3HAYEHHe ONHCcaTelsHOH, CcHCTeMaTHIMpYyRoei,
O0BLACHUTENBHOH M NMPOrHOCTHYECKOH (PYHKIMI QH3HYECKO TeopHH, polib (PHIHYECKO TeopHH
B (OpMHPOBAHHH NpPEACTABICHHA O (PH3MYECKOH KapTHHE MHPA, MECTO (PH3HMYECKOH KapTHHBI
MHpa B 0DIIEM PAIY COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX NMPEACTARIEHHH O PHPOIE.

MexnpeaMeTHbie CBA3H.

Hzyuenne kypea ¢msukn yraydnénnoro yporHa B 11 Knacce oCymecTRIASTCA ¢ yIETOM
COAepKaTeNbHBIX MCKIPEIMCTHEIX CBA3CH C KypcaMH MaTeMaTHKEM, OHOIOTHMH, XHMHH,
reorpauu 1 TCXHOIOTHH.

ME‘.HI‘.'HFEF}.“EMHM'E NoNAMUA, CERATAHRBE O H:i'_}"ul'E'HHE".-H Memodos H'H_]-"HHHE’I’P MOHAHEA?
ABIICHHE, Hayuuelii akt, runortesa, (PU3HYCCKAd BeAMYHHA, 3AKOH, TCOpHA, HadmoAcHHE,
IKCIEPHMEHT, MOJCTHPOBAHHE, MOJIEN B, H3MEPEHHE, NOTPELIHOCTH HIMEPEHH, HIMEPHTE/ILHEIE
npudopeL, tudiporas abopaTtopus.

Mamemamura: pelienne cHcreMbl ypasHeHuil. TpuronoMerpuyeckue QyHKIHH: CHHYC,
KOCHHYC, TAHI'EHC, KOTAHIEHC, OCHOBHOC TPHIOHOMETPHYECKOE TOkKAecTBO. Bextopel M MX
NPOEKIHH HAa OCH KOOPAMHAT, CIOMeHHe BeKTOpoB. [Ipon3BoaHbie 3neMEHTApHBIX (YHKIMH.
[Ipusnaxn nogoGusa TPeyroJbHUKOB, ONPEACISHHE MUIOMIAMN MI0CKHX duryp U odnéma Ten.

buonozus: »nexrtpuueckue SBICHHA B KHBOIH 1pHpoze, KojedarenbHbiC IBIWKCHHA B
JKHBOH  TIpHpOJAE,  JKOJOTHYECKHE  PHCKH  NOPH  TPOH3BOIACTBE  WICKTPOIHEPIHHM,
WEKTPOMArHUTHOE 3arpA3HCHME OKPYKAWOWIEH cpelbl, YILTPA3BYKOBAas [HATHOCTHKA B
MEIHIIHHE, ONTHYECKHE SBIICHHA B HBOH npupoe.

Xumus: cTpocHHE aTOMOB W MOJCKY]l, KpPHCTAIIHYECKas CTPYKTypa TBEpABIX Ten,
MexaHH3MBbl 00pa3oBaHid KPHCTAILTHYECKOH PelléTKH, CIEKTPanbHLIH aHanns.

Feozpaghua; marnuraeie nomoca 3eMiM, 3aNexd MarHUTHBIX pyi, GoTOChEMKA 3eMHOH
MOBEPXHOCTH, ceiieMorpad.

Texnonozus: NpUMEHEHNE NMOCTOAHHBIX MATHUTOB, MEKTPOMAIHHTOB, AEKTPOJBHIATEL
AxoOu, redHepatop NEPEMEHHONO TOKA, HHAYKUHMOHHAA Medb, JHHHH 3JIeKTponepenad,
WICKTPOJABHTATENb, pajap, paIHonpHéMHHK, TeneBusop, anrteHHa, tenedod, CBY-neus,
YABTPA3BYKOBadA NMArHOCTHKA B TEXHHMKE, NPOEKUHOHHBIH anmapaTt, BOJOKOHHAS OINTHEKA,
conHeyHad Datapes, CNYTHUKOBbIC MPHEMHUKH, A7epHAs SHEPTETHKA H IKOJOTHUECKHE ACTEKThI
&€ pasBHTHA.



TemaTHyeckHe pe3yiabTaThbl

10 KIACC
f KoimnvecTBo 4acoB DIeKTPOHHBbIE
Ne HaumeHoBaHHE Pa3Ie/loB H TeM ' (ungposbie)
Kourpoasusie  Ilpakrnueckne
n/n nporpaMmsl Beero oOpasoBaTe/ibHbI¢
paboTnl paboTsl
pecypchl

Paznen 1. HAYYHBIA METO/1 MO3HAHHS I'[PI—II%D,III:I

bubnuorexa LLOK
https://m.edsoo.ru/f1 6b68d7

1 Hayunbiii MeTO1 MO3HAHHA MPHPOJILI 6

Hroro no paseny 6

Paznen 2. MEXAHHEKA

&l | Besnm 0 : E::ZT::EE?&H 6b68d7

B2 | = E:Ej:fii}:fsiﬁﬁfﬂ 6b68d7

% S > l :::g:l;;?fi;f? 1'1].{:‘.-" f16b68d7

24 3aKoHLl COXpaHeHHA B MEXaHHKE 10 | ﬁt}i:}:fi?iasignli £16b68d7
Hroro no pasneny 35

Pazien 3. MOJIEKYJIAAPHAS ®H3HKA U TEPMOJHHAMHKA

3.1 OCHOBBI MOJIEKVIIHPHOKHHETHYECKOT TeopHH 15 | ‘ bubanorexa [HOK

' - p . https://m.edsoo.ru/f16b68d7
" bub OK

3.2 ‘ Tepmoannamuka. Tennossie MatlimHbl 20 1 ‘ nonuoreka L

hitps://m.edsoo.rw/f16b68d7




ArperatHsie cocToaHNA BeniecTa. Pazornie

bubnnorexka LLOK

OBHIEE KOJIMYECTBO YACOB 110 IIPOI'PAMME

: 33 epPexo ibl 5 I https://m.edsoo.ru/fl16b68d7
Hroro no pasaneny 49
Paznen 4. JJIEKTPOJHHAMHKA
bubmanorexa LIOK
4.1 DnekTpHUECcKOE MoNe 24 1 thS: /im.edsoo.ru/fl6b6&dT
. . bubmnorexka [TOK
4.2 [TocToAHHBIN MTEKTPHHUECKHIT TOK 24 1 https:/m.edsoo.ru/fl6b68d7
) bubnmorera LIOK
%3 | " ToRBBPENECIHEIR G 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pasen 5. ®U3HYECKHH MPAKTHKYM
. bubmuortexa LLOK
5 DHIPECIHA IPARTHKYM 3 16 https://m.edsoo.ru/f1 6b68d7
Hroro no pazaeny 16
p 10 butmuorexka LLOK
i i https://m.edsoo.ru/f1 6b68d7
170 L 16




11 KJIACC

Koau4ecrso wacos INeKTPOHHBIE
HanmeHoBaHHe Pa3ae/ioB H TEM nupposbie
Ne n/m E Kourpoiasuwie  [lpakrundeckne (unpp )
NporpaMMbl Beero obpaszoBaTe/IibHbIE
paboThl patoTel
pecypchbl
Paznen 1. 3JTEKTPOTHHAMHKA
1.1 MaruuTtHOE none 14 Butupress HOK
' https://m.edsoo.ru/39859ef1 |
bubnnorexa LIOK
1.2 : T 13 I
HIRETPOMACHUTH AR HE YA hitps://m.edsoo.ru/39859¢f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHWUSA U BOJIHbI
buGmiorexa LIOK
2.1 M 1eh 10
CRATITICCITE ROACOTI _ https://m.edsoo.ru/39859¢f1
Bubnuorexa LIOK
2 HUT ]
2 DAEKTPOMArHHTHBIE KojleDaHus 15 https://m.edsoo.ru/39859¢f1
23 Mexanuueckie H ANEKTPOMArHHTHEIE 10 I butmorexa LIOK
' BOITHBI https://m.edsoo.ru/3985%f1
budanorexa LJOK
4 ; 2
% QI 5 ] https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 60

Paznen 3. OCHOBBI CIIEHIHAJIBHOW TEOPHH OTHOCHTEJILHOCTH

3.1 Ocuossl CTO

Hroro no pasneny

D

bubnuorexa [HOK

https://m.edsoo.ru/39859%¢f1



Paznen 4. KBAHTOBAS ®HU3HUKA

4.1 Ko KYIAPHO-BOTHOBOH TYAIH3M 15 Bacrmret LDk
' PR i httDs:f_fm.cdsnn._m@ﬂgjﬂeﬂ :

buGmiorexa LIOK

472 & 3 5 ;
MBI ATOMA https://m.edso0.ru/39859ef1 |

43 Mu3nka aTOMHOTO #/1pa ¥ MIEMEHTapHbIX 5 bubnunoreka [JOK
’ YACTHIL https://m.edsoo.ru/39859¢(1 :

Hroro no pazneny 25

Pazgen 5. SJTEMEHTbI ACTPOHOMHH H ACTPO®H3HKH

51 5 o 12 bButmiorexa LIOK
' HERCHIRL AL TEOHEMIRTR STy it httns:fx'm.edsuo,mx'S'}_SSQeﬂ 5
Hroro no pazneny 12
Pazgen 6. ®U3HUYECKHH IPAKTUKYM
. bubmoteka LLOK
0.1 s H to https://m.edsoo.ru/39859¢f1
Hroro no pazneny 16
Pazien 7. OBOBHIAIOUIEE MOBTOPEHHE
Cucremarnsaunna u obobuienne
71 NPEAMETHOTO COICPKAHHA H ONBITA 15 butmuorexa LHOK
' JNEATEIBHOCTH, TPHODPETEHHOTD MPH https://m.edsoo.ru/39859¢f1
H3YMCHHH Kypca d:_uam:}{ 10 — 11 knaccor
Hroro no pazgeny 15
PezepeHOE BpeMs 10 F e

https://m.edsoo.ru/39859%f1 |
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IMoypounoe nianuposanue

10 KJIACC
KoauuecTBo uacos s ' DieKkTpoHnbie undposbie
3 Tema ypoka Kourponenusie | Tlpakrnueckne ofipazoBare/ibHbI¢
n/'n Beero _ H3VHEHUA
paboThl paborh pecypenl
®uznka — pyHIaMEHTATBHAR HAYKA O bubnnorexa [JOK

NpHpOIE https://m.edsoo.ru/1beef346

HayuHslii MeTo/| NOIHAHHA 0 METO/IEI bubnuorexka LTOK
HeeneToBaHus (PHINYECKHX ABIeHHI https://m.edsoo.ru/3a7fde29

DIKCMEPUMEHT 1 TEOPHS B Npolecce

bubnuoteka LJOK
nozHanus npupoasl. Habmonenue u 1

https://m.edsoo.ru/34c4993 1

IKCHEPHMEHT B (PHU3HKE

CrnocoObl H3MepeHus (PU3IHYECKHX bubimorexa HIOK
BEJIMYHH https://m.edsoo.ru/ca2defl)3

ABComoTHAS H OTHOCHTEIEHAS )
bubnnorexa LIOK

i) i l
HOTPCIIHOCTH HIMCpeHHT https://m.edsco.ru/7f1 8fda3

[]}l»:l FHHCCEHX BCAHYHMH

Monennposansne B pusuke. Poas n

MecTO (PHIHKH B (hopMHpPOBAHHE
COBpeMeHHOH HAYYHOI KapTHHLI

MHpa, B NPaKkTHYECKOH 1
JeATeIbHOCTH Jioaeil. Munu-
AEMOHCTPAIHH € NOACHEHHEM «T/1e

ITO NPHMEHAINT

butnnorexka LLOK
https://m.edsoo.ru/eabbded |

Mexaunueckoe npukenne. CHeTeMa
oredera. OTHOCHTENBHOCTE |
MexaHuueckoro asuxenus, [pamas u

butnuorera LHOK
https://im.edsoo. ru/e9a52f2




obpaTHaa 3a1a91 MEXAHHKH

Pagnyc-BekTop MaTepHanLHOM TOUKH,

Cro NpoCKIIHH Ha OCH KOOPIHHAT.

bubnnotera LIOK

8 Tpaekropus. [lepememenmue. https://m.edsco.n/30a108a5
Cropocts. HX npoekusy Ha ocu
KOOPIMHAT
ParnoMepHOE NpAMOIHHEHHOES

9 neukenue. ['paduueckoe onmcanme bubnnorexa [{JOK
PABHOMEPHOTO TIPAMOITHHEHHOTO https://m.edsoo.ru/89ba7190
IBHAKECHHA

10 Crnomenue nepemMeieHuii n butnuoreka LIOK
ckopocreil. Pemenne 3anay https://m.edsoo.ru/761d18aa
HepasHoMepHOE IBHKEHHE.

1 MruoBennas ckopocTb. YeKopeHHe. bubnuotexa LHOK
[pamonuuciinoe aBHKEHHE © https://m.edsoo.ru/a%9549a7
NOCTOAHHLIM YCKOPEHHEM
['padmueckoe onmmcanmne

12 ngnﬁmuﬂeﬁﬂﬂm IOBHAKEHHA C s

https://m.edsoo.ru/b7560bbf
NOCTOAHHBIM YCKOPEHHEM
Croboanoe nanenne. Yckopenue

3 CBODOIHOTO NAJIeHHHA, JABHCHMOCTh butunorexka LTOK
KOOPJIHHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738 109¢
BpeMEHH W uX rpalhukn
JBnixenne Te1a, OpoumeHnoro noj

14 yriom K ropusonty. Muun- bubmuorera LIOK
JIEMOHCTPAINH € OACHEHHEM «I/1e https://m.edsoo.ru/71cbb4t5
ITO NPHMEHHT»

15 Kpueoanneinoe NBn#eHHE. bubnuorexka LIOK



Jpuikenne 1o OKpyKHOCTH, Yriosas
W auHeiinas ckopocts. [lepuon u
yactoTa. LlenTpocTpemurenstoe u
MOJHOE YCKOPEHHE

https://m.edsoo.ru/33 1 96tbe

KourponsHas pabota no teme

butauoreka LHOK

16
"Kunemaruka” https://m.edsoo.ru/1242{32¢
[Nepewrii 3akon HeroToHa,
HHepumaneHeIe CHCTEMEBI OTCUETA. butnnorexa [TOK
17
[MpuHumn oTHOCHTENRHOCTH [ anunes. https://m.edsoo.ru/5a%e4a64
HeunepinansHeie cHeTeMBbl 0TCUETa
18 Cuna. PasHojelicTeyionias cuia. butnuorexka LIOK
Bropoii 3akod Hetorona. Macca https://m.edsoo.ru/141d3837
19 Bzanmopeiicreue ten. Tperuii 3akon bubnuoreka LIOK
Hetotona https://m.edsoo.ru/57dbas05
. l;puuuml CYNEPHNOIMIHH CHIL Butimorera TIOK
IR TR RS https://m.edsoo.ru/bdf997{b
sakoHoB HewoTona
3aKOH BCEMHPHOTO TATOTCHHA.
21 'BKBHBancrmfnm FPABHTAHOHHOH H v
5 P " https://m.edsoo.ru/9aba2bla
HHEPTHOH Macchl
7 CHa TAKECTH H YCKOPEHHE butnnorexa LIOK
CBODOIHOTO MaICHHA https://m.edsoo.ru/22757f26
Jlenwenne HebDecHBIX TeJl H HX
HCKYCCTBEHHBIX CHYTHHKOB,
ny y bubnnorexa LJOK
23 Ilepras KOCMHYECKAN CKOPOCTh. ;
. https://m.edsoo.ru/1 1abfaa
3axkonw Kenaepa. 3anaun ¢
NPOH3BOACTBEHHBIM KOHTEKCTOM.
| 24 Cuna ynpyrocti. 3akon I'yvka. Bec bubnuoreka LIOK



TENA

https://m.edsoo.ru/Oae2cd84 .

Cuna tpenns. [Ipupona u Buabl cun
Tpenus. [[BHKeHNE B KHIKOCTH H

bubtmuoteka LLIOK

HMITYILCA TEMId. Jakon COXpaHCHHA

25 S o o e AR https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
cpeibl
2% Hapnenne. I'mapocratnueckoe bubaworexa [[JOK
nagnenme. Cuna Apxumena https://m.edsoo.ru/aZ8aa7ad |
ADCOIIOTHO TBEp/lOE Telo. butnunoreka LITOK '
27 [MocTynarensHoe U BpallaTe/lbHOe bubnuoreka IHHOK
JIBHAKEHHE TBEP/I0T0 Tela https://m.edsoo.ru/2b95d57e
: 28 MoOMEHT CHIIBI OTHOCHTEIIEHO OCH bubnuoteka LIOK :
Bpaiienus. [1neyo cunwl https://m.edsoo.ru/653d3459
Crnoxenune cHil, MPUIOKEHHBIX K '
29 Teepiaomy Teny. Llenrp raxecrn Tena. bubimorexa HIOK
Yenosus paBHOBECHA TBEP/IOIO Tena. https://m.edsoo. ru/Qaa79%7d
Bunwer pasnoBecns
bubnuoteka LHOK
3 FeIeBHe e https://m.edsoo.rw/dc1caacO |
3 KouTponshas pabota no teme bubanorera LJOK .
"Innamuka. Cratuka Teepaoro tena” https://m.edsoo.ru/9f5a574c |
Hmnyiabe MaTepHaibHoi TOMKH, |
CHCTEMBbI MATEPHAIBHBIX TOYEK.
1 LlenTp Mace cHCTEMBbI bubnunorera [JOK
) MATEPHANBHBIX TOYeK. Teopema o https://m.edsoo.ru/4bb8294b
ABHWACHHH HeHTpa Mace. 3aaaum ¢
NPOH3BOICTBEHHBIM KOHTEKCTOM.
1 HMMnynse cHitbl 1 HIMEHEHHE bubtnuorexa LIOK



HMITYIILCA, PeakTHBHOE JIBHIKEHHE

MoMeHT HMITY/IbCA MATCPHATIBHOIT
touku. lpencraBnenne o coxpaHeHHH

butnuorexa LIOK

i MOMEHTAa HMIYJIbCA B HEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
HonsAx
bubaworexa [[JOK
2 | Pomembanne https://m.edso0.ru/f7706d63 |
Pabora cuiisl Ha MaloM M Ha '
36 KOHEYHOM [epeMelleHHH. bubnuorerka LTOK
['padmueckoe npejacTasieHte padoThl https:/im.edsoo.ru/913974¢7
CHIIEL. MOIHOCTE CHIIBE
Kunernueckas sueprus. Teopema 0b
A H3MEHCHHH KHchiecmﬁ D}I:ﬂpﬂili EHEHHF}TEKH O
. https://m.edsoo.ru/9a5¢2e74
MATCPHAILHO TOUKH
nﬂ’l'EHuHmthHE H HENOTEHUHAIIBHEIE
38 cuibl, [loTeHumManeHas HePrus. 2utiuorers K
https://m.edsoo.ru/554bafcc
Bropas KocMHYeCcKas CKOPOCTh
Tperba KocMHYeCKad CKOPOCTh. CBA3L
a00TEl HEMOTEHIIHAILHBIX CHII C
39 }P{SMCHEHHEM Mc]:;lmtmcmﬁ JHEPIrHH A
https://m.edsoo.ru/f57bde0 |
CHCTEMBI Tell. 3AKOH COXPaHEHUH
MEXAHHYECKOH JHepriu
Ynpyrue u He € CTOJIKHOBEHHS.
40 Yp:;zmﬂe E;;IHP;::H U1 WACATBHOI EH'ﬁH}I{GTEl{a T
https://m.edsoo.ru/f30f43b6
AHIKOCTH
41 KourponsHas pabota no reme butnnorexa [JOK
"3AKOHB! COXpaHEHHA B Mexanuke" https://m.edsoo.ru/474e7cda
42 PaszsutHe npeacrasnennii o npupoe bubnuoreka LIOK :



TernoTel. OCHOBHRBIE NOIOKEHHA
MEKT. dunddyans. bpoyviorckoe
JIEHKEHHE

https://m.edsoo.ru/blad44 51 -

Crpoenne razoo0pazHbIX, KHIAKHX H

43 TREPLIX TEN. XapakTe HAEHHA H Sutmozexa. LIQK
“pA g PAH https://m.edsoo.ru/c44d02e2
B3AHMOJACHCTBHA Y4aCTHL BELECTRA
M A
g |
AR https://m.edsoo.ru/c5h72ab7
ABorgapo ,
' s Temneparypa. Ternosoe paBHOBECHE, Bubnuorexa [OK
: HIkana Henscus https://m.edsoo.ru/00704493 :
bubnuorera LIOK
46 P
| VIRHER AR : htt_gs:fﬁm.cdscn.ruf]53]aha5 :
bubnnorexka LJOK
7 ., Horaz Ia
| 4 JleankHblii ras. ['a3oBble 3aK0HbI https://m.edsoo.ru/1 deb2367 |
48 Ypaeuenne Mennenecsa- bubnuorexa LIOK
, Knaneiipona. Pemenne sazay https://m.edsco.ru/8d12¢328 |
49 ADcomoTHaA TeMnepaTypa. JakoH butnworera LIOK
_ HanwTona https://m.edsoo.ru/14e02d1f |
50 Hzonporneccsl B HAEANLHOM Tase © bubnuoreka LHOK
MNOCTOAHHBIM KOJTHYECTBOM BCLICCTBA https://m.edsoo.ru/68878d51 |
= .
9 | s buGuorea LIOK
pott ' pMa, P https://m.edsoo.ru/1344327b
u3obapa :
bubnuorexa [HJOK
52 OcHoBHOR enne MKT
s https://m.edso0.ru/c8094721 |
' Bubn 0K :
53 Peienne 3amgas xponcia T

https://m.edsoo.ru/10265a05




Ceszb abcomoTHOR TEMIEPATYPR
TEPMOJMHAMHYECKOH CHCTEMBI CO

KBazHcTaTHYCCKHE M HCCTATHYCCKHE
Oponecenl

54 Cpe/IHeH KHHETHYECKOH IHepruei https://m.edsoo.ru/c38af875
NOCTYNATENBHOTO TEMIOBOTO
JIBHKEHHA €€ YacTHIL
' 55 OooDIeHHe H CHCTEMATH3ALNA Budnuoreka [TOK
sHanuil no reme "OcHoset MKT" https://m.edsoo.ru/09d12fd8
56 KonTponsnas pabota no teme bubnnorexa [JOK :
"Ocrorm MKT" https://m.edsoo.ru/l13adad59 |
TepMmoIMHAMHYECKAA CHCTEMA.
3ananue BHeHUX yenoruit s TJ]
CHCTEMB!, BHEIIHHE H BHYTPEHHHE
57 napaMetpsl, [Tapamerpst }”ll.",[iuc‘remm SHommozers Ak
https://m.edsoo.ru/5f8d38a3
KAK Cpe/IHHE IHAYSHHS BEIHYHH,
OTTHCHIBAIOIINX €€ Ha
MHKPOCKOTTHYECKOM YPOBHE
Hynesoe Hayamo TepMOAHHAMHKH.
58 C:MDI‘IPDHBB()HLHZZP penakcauusa T[] e b
https://m.edsoo.ru/8ec5 1210
CHCTEMBI K TENIOBOMY PABHOBECHIO
Monaens niaeanbHOTO raza B
59 Tepiﬂﬂﬁuimuxe. Yenoeus Safumorers [OR
& https://m.edsoo.ru/29355001
NPHMEHHMOCTH 3TOH MOJCIH
Ypaeuenue Menjieneesa-Knaneipona
60 H [::mpamenne JUIA BHYTPEHHEH ' bubmiorexa LIOK
https://m.edsoo.ru/bal 1 7840
JHEPIHH
Bripaxenne 118 BHYTPEHHEH SHEPTHH
61 OOHOATOMHOO HICANLHOTO raia. bubnuoteka [JOK




DnemeHTapHas paboTta B
TepMoMHaAMBKe. Beraucinenme

bubmnorera LIOK

o paboTe no rpadmky nponecca va pV- https://m.edsoo.ru/741d5738
JiarpaMmme
Tennonepeaaya Kak crocod
63 HBMEHEHBpHﬂ'DI;H}'[‘pEHHEH sHeprun T]J1 SxSmaBapd Ly 1k
https://m.edsoo.ru/3d734561
cucTeMsl De3 coBepleHHs padboTsl
64 KoOHBEKIHSA, TENTONPOROIHOCTE, butnnorexka [TOK
HITYMEeHHE https://m.edsoo.ru/157bS4ed |
| Konuuectro tennorsl. TennoéMkocTs '
65 Tena. YensHas H MollspHas butnuorexka LIOK
TEMJIOEMKOCTH BelllecTra, Y lenbHas https://m.edsoo.ru/7ba67355
TEIUIOTA CrOPaHKs TOTLIHBA
66 PacuéTt konmuecTBa TEIUIOTE IPH bubnuotexa LHOK
TeIonepeaade https://m.edsoo.ru/ldb5Sad4e
67 [MTonaTre 00 aguabdbaTHOM MpolECCe. bubtnnotexka LIOK
[leprriii 3aKoH TEpMOTHHAMIEKN https://m.edsoo.ru/d8098824
KonuuecTBo TennoTtel U padoTa Kak
68 MEphl H3IMCHEHHA Bl{m;meﬁ Subimtorers L)
https://m.edsoo.ru/b047al cd
sHeprun T/1 cucremst z
Bropoit 3aKk0H TepMOIHHAMHKH 115
69 PABHOBECHBIX H HEPABHOBECHBIX bubnnorexa LJOK
npoueccos. Heobpatumocts https://m.edsoo.ru/c6f4f464
NPHPOIHBIX MPOLECCOBR
70 [MpuHumne: AeHCTBHA TEMIOBBIX bubaunoreka LHOK
mamnn, KT https://m.edsoo.ru/2e945513 |
71 MakcumaneHoe sHadeHue KT, [ukn butnuoreka LJOK '

Kapuo




bubnnorexka LLOK

OTHOCHTCIBHAA BAMKHOCTh

. i FRliRetie Sha https://m.edsoo.ru/b3efal8b |
DKOMOTHYECKHE ACTEKTH
7 HCIOIB30BAHNSA TEMJIOBLIX bubnuorexa LIOK
aeurareneii. Tensopoe 3arpasHeHHe https://m.edsoo.ru/9867aaa7
OKpyaoweil cpesl
) butnnorexa [JOK
74 Pewenue sanat https://m.edsoo.ru/c8c70432
Obodmenne u cHCTEMATH3ANNA '
75 sHanuii no Teme "Tepmoannamuka, bubnuoreka LHOK
Tennopwie mammuas", 3anaun ¢ https://m.edsoo.ru/28d62b3 1
NPOH3BOACTBEHHBIM KOHTEKCTOM.
KonTponeaas paboTta no teme
76 “Tcp::ﬂﬂm{ampﬂ{a. Tennosie huguitoria TIOK
R https://m.edsoo.ru/1 b6e26c5
MAIIHHEL
[Tapoobpazoranne ¥ KOHIEHCALIHA.
77 Hcizpeiue H Kunenne. Y aensHasn EnﬁmlmTexa oK
https://m.edsoo.ru/6f8e6777
TEMI0Ta napoodpasoRaHns
Hacpiennsle 1 HEeHACLINICHHEIS
napel. KagecTBenHnas 3aBHCHMOCTE
IJIOTHOCTH W JIABIEHHA HACKIIIEHHOTD
7% napa oT TeMIepaTypsl, HX bubdnuoreka LHHOK
HE3aBMCHUMOCTE 0T 00BEMa https://m.edsoo.ru/f5¢17d02
HACKIIIEHHOTD 11apa. 3aBHCHMOCTh
TEMICPATYPEI KHIICHHA OT JaBJICHHA B
HHIAKOCTH
79 Brnamuocts Bo3ayxa. AGconwTHas 0 bubnunorexa LHOK



bubnnorexka LLTOK

HAHMH 1Mo Teme "ArperaTHsle

80 Pe 3a;
| HICHIE Saat https://m.edsoo.ru/18e95£f3
Tré K
o | e Stmore 10K
P ) P https://m.edsoo.ru/20a88a03
CBOHCTB KPHCTALIOB
I AN i
TABMCHHE W KPHCTAILTH3AIIHA Eubimorexs TIOK
82 YnenwHas TENNOTA NIABIEHHA. :
https://m.edsoo.ru/6ee9 1 e9f
Cybnumanms
Jedopmannn Teépaoro Tena.
%3 Pacrasenue u cwarue. Chasur., butnuorexka LLOK
Mojaynes HOura. [Npegen ynpyrux hitps://m.edsoo.ru/dalaabl(
nedopmarnimii
Tennosoe pacimpenne wHIKOCTEl 1
g4 TBEPIBIX TN, AHMAPMOHH3M bubnuotexa LHOK
TEIUIOBBIX KoNleDaHHii 4acTHI https://m.edsoo.ru/7baSedf2
BEHICCTBA
' [1peobpazoranne sHeprun B (ha30BBIX bubanorera LLOK
85 : ;
Nepexomgax https://m.edsoo.ru/97al672f
: bubnuoteka LIOK :
86 y i}

PABHEHHE TeIoRoro biNanca https://m.edsoo.ru/abl521tb
| 87 Pemenne sanau huomiicka LIOK |
; o https://m.edsoo.ru/8ab7f40d |

[ToepxHOCTHOE HATAAKEHHE.
Kanumspusie senenns. Jlagnenne bubanorexka LHOK
&8 . ;
M0/ HCKPHBISHHOH NOBEPXHOCTRIO https:/m.edsoo.ru/b42{1 {97
auakoctu. @opmyna Jlannaca
%9 O0obIeHHe H CHCTeMAaTH3AINE bubnuoreka LJOK



COCTOAHMA BemecTra. Pasopbie
nepexo;in"

Konrtponsnas pabora no teme

bubnnotera LIOK

90 "ArperaTHsie mcmsjlms: BEIICCTBA. https://m.edsoo.ry/7dc2a739
dazoskie Nepexoisl
DACKTPH3AIMA T U €€ MPOABICHUA.
DnexTpuyeckui 3apan. [Iea Bu
91 aﬂem[c;pwwcmux Sapl;;::rf - bubmmorexa 1OK
https://m.edsoo.ru/1aff445f
[TposoaHMKH, THANEKTPHKN H
MOMYIPOBOAHHKH
DneMeHTaAPHBIH AekTpHYecKHi
92 JapHL Balczu mxpanegnn Euﬁnug*re}ca HEE
https://m.edsoo.ru/f49afd24
EKTPHYECKOT0 3apsa/a
03 Bzaumoneiicrene sapanos. Todeunsie bubnnotera LIOK
sapansl. 3akon Kynona https://m.edsoo.ru/445b7746
bubtnnorexka LIOK
94 Pemenne 3amay https://m.edsoo.m/6b87ecSa
https://m.edsoo.ru/08fc19be
05 Dnexrpuyeckoe none. Ero geiicteue bubnuoteka LIOK .
Ha IEKTPHYECKHE 3apA/IbI https://m.edsoo.ru/05c6bfal
Hanpa#éHHOCTE 3eKTPHYSCKOTO
noas, [poduwii zapan. Jluaun
96 Hanpﬂmgﬂﬂum BJ]F:II{HTI]H‘IIECKDTD Bubmmazesa HOK
https://m.edsoo.ru/3dac6957
nond. OIHOPOIHOE AEKTPHUECKOE
nonae
UGTCIMBIRROCT bubnunorera [JOK
97 MMEKTPOCTATHYECKOTO nond. PasHocTs

MOTEHIHATOB W HANPAKEHHE

https://m.edsoo. ru/8002 1447




[ToreHumansHas IHEPrua apana B
VIEKTPOCTATHHECKOM T10J1€.

bubmnorera LIOK

08
[ToTeHuman MIEeKTPOCTATHHECKOTD https://m.edsoo.ru/af5fa389
oIS
C .
i |
P " s https://m.edsoo.ru/df7a6838
IEKTPOCTATHYECKOID MO
’ [TpuHuHD cynepno3unum bubnnorexa [JOK
100 %
; WIEKTPHUSCKHX TTonei https://m.edsoo.ru/Ocfedabe
bubdnuorexka LHOK
101 P
|10 cllere s https://m.edsoo.ru/5a582263 |
102 Ilone Toueunoro zapana. [Tone bubnuorera LIOK
. paBHOMEPHO 3apsiKeHHOH chephl https://m.edsoo.ru/b297b5c3 |
'I_I i -
MY L i A BHOM
Y E p . P https://m.edsoo.ru/fTa665ee
3ApPAKEHHON OECKOHEMHOH MIOCKOCTH
104 [IpoBoaunKkn B 3NCKTPOCTATHUCCKOM bubnuotexa LHOK
none. YclloBHe paBHOBECHA 3apA/I0B https://m.edsoo.ru/32405eab |
105 JH3aneKTpHER H MOIYTIPOBOIHHKH B bubanorera LJOK
IEKTPOCTATHHECKOM T10718 https://m.edsoo.ru/060ebabs |
K P é '
05 | s SRR Bl 06
> : c
P P https://m.edsoo.ru/845b4f73
IIOCKOTO KOHJIEHCATOpa
: [lapannensHoe coenHHcHME bubtnuorexka LLOK
107 :
KOHEHCATOPOB https://m.edsoo.ru/d1 1 e8ce7
' il MocneoBatebHOE COeIMHEHHE Bubnuoreka LIOK '
KOH/IEHCATOPOR https://m.edsoo.ru/ 12992920
109 i HEpPIria 3apaKeHHOT0 KOHIEHCATOPA bubnnorera LIOK




https://m.edsoo.ru/7T3a34f1 8

bubnuotexa LIOK

mone"

110 Pewenne sagau https://m.edsoo.ru/5th2achs
https://m.edsoo.r/27434040 |
11 JIpriKeH e 3apSReHHON YACTHIIH B bubanorera [[OK |
OJHOPOIHOM UEKTPHHMECKOM MOJe https://m.edsoo.ru/834 1dbac |
| 112 Pewrenne zanau I
Ob6obmenne 1 cHCTEMATH3AINA
113 SHHHH; no TeMe '13HE[CI'[JHH:CKU€ bufisanzeia 0K

https://m.edsoo.ru/5752603F

MPOBOJIHHKOB

(14 Konrponenas pabora no reme bubtanoreka LHOK
"Dnexrpuueckoe noie” https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosHubI TOK.
115 YCcaoBHA CVIIECTBOBAHHA Butmaazern [JOK
https://m.edsoo.ru/233311b5
MOCTOSHHOTD YMICKTPHYCCKOTO TOKA
16 Herounnku Toka. Hanpstkenue bubdnunorexa LHHOK
3C https:/m.edsoo.ru/0839al 15
' 117 3akon OMa 118 y4acTEa 1emnm. bubnuoteka LIOK :
DIeKTpHYECKOe COMPOTHBICHIE https://m.edsco.ru/f141251e
3aRHCHMOCTh COTPOTHRICHHA
118 OIHOPOIHOTD MPOBOJIHHKA OT €r0 bubnnorera LIOK
IUIHHBL H TUIOLIAIH DONEPEYHOTo https:/m.edsoo.ru/95fcdf5 1
CEUCHHA
119 ¥YielkHOE CONPOTHRIEHHE BRIIECTRA bubnmorera [JOK
Pemenne 3anay https://m.edsoo.ru/437f8300 |
[TocnenoBarensHoOE, MapatIenbHOE, Betmiorexa [IOK
120 CMENIaHHOE COEIHHEHHE

https://m.edsoo.ru/ 2368707




Pacuér pasBeTBIEHHBIX
yiekTpuyeckux nenei. [lpasnna

bubmnorera LIOK

12 Kupxrodga. Munn-1eMoHcTpanus ¢ https://m.edsoo.ru/1 79437
HOSICHEHHEM «T71€ 9T0 NPHMEHS IO,
bubtauoreka LHOK
e || SepEEE o v R |
123 PaboTa 3eKTpHYecKoro Tokd, 3aKoH EH'GHHF&TEK& 1HOK |
Jxoyna —Jlenna https:/m.edsoo.ruw/a360scse
bubnnoreka 1TOK
124 Pemenye sana hups:ﬂmxdsi,nﬂﬁ?ﬁ]bﬂ]f‘
(35 | Temeset wotamoors, sgenseumssa BabmoremLIOK
pesHCTOpE https://m.edsoo.ru/99750a6f |
bubnunoreka [JOK
| 19 | FemsmResane hupS:ffm.edsimfeb?ﬂ-:ial |
127 3JC n BHyTpEeHHCE CONPOTHBICHAE bubnuorera LIOK
_ HCTOYHHKA TOKA https://m.edsco.ru/72d453af |
128 3akon Oma 118 NoaHOM (3aMKHYTOH ) butnworera LIOK
MEKTPHYECKOH LenH https://m.edsoo.ru/221 f40{b |
bubnuoreka LHOK
i Ll h_t_tp_s._:ﬁm.cds-i. ri/3580b6T9
130 MOIHOCTE HCTOYHHKA TOKA A
_ https:e“.’m.cdsou,ru.f’a{}aeﬁ 1d8 :
131 KopoTkoe 3aMeIkaHHe e
_ https://m.edsoo.ru/54615632 |
132 Konaencarop B Hemmi MOCTOSHHOTO bubnuotexa [[OK .
TOKa https://m.edsoo.ru/35368f3¢ |
| 133 Peurenue sanay bubanorexa LHOK |



https://m.edsoo.ru/44 | Ocell) .

145

"HaMepeHne cuibl TOKA |

| 134 Peuienne 3agayu no teme bubnuotexa LIOK
"[locToannsiii aekTpuYeckiii Tok" https://m.edsoo.ru/a7340a29 |
135 Pemenne 3aaa4 no teme butnnorexka [TOK
. "TlocToaHHEBIH ANeKTpHYECKHIT TOK" https://m.edsoo.ru/744261b8 |
136 Pemenne 3amga4 1o reMe butnuorexka LHOK
"TMocTosHHEBIH MeKTpHYECKHil TOK" hitps://m.edsoo.ru/eb5d4687 :
31 | someah vt Thoompennnd BRI IO
N https://m.edsoo.ru/bfd7a050
TEKTPHIECKHH TOK
138 Konrponenas pabora no reme bubtaunoreka LHOK
"TlocTosHHEBIH dNeKTpHYeckHii Tok" https://m.edsoo.ru/1885ddfl |
DAEKTPHYSCKAA TPOBOIHMOCTE
139 pazn:fﬂmx ncmc:(lijB. '_:')EJ]EKIPHLIECKHE Bpstuterreges TN
https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXnpoBoaHMOCTh .
DNEKTPHHECKHIT TOK B pacTBopax u Bu6mmorexa LIOK
S s g https://m.edsoo.ru/4b423491
dapazaes W15 MEKTPOIH3A _
. bubmuotera LIOK
| 141 DnexTpHyeckHii Tok B razax. [lnasma https://m.edsoo.ru/92d92f76 |
DNEKTPHUECKHH TOK B BAKYYME, bubnnorera LIOK
142 =
Baxyymurie npuboph https://m.edsoo.ru/2E+160 |
143 DNeKTPHYECKHIT TOK B bubnuorexa LIOK
: NOIYTIPOBOJIHHKAX https://m.edsoo.ru/abb1¢660 |
bubmnotera [HOK
4t | Tomyoposo meXOsRE Ipaeapy https://m.eds00.ru/83622200 |
Muznueckuil NPaKTHEYM 110 TeMe bubimorexa LHOK

https://m.edsoo.r/5643eas6 |




146

147

148

149

HANPAKEHUA B 1IENH NOCTOAHHOIO
TOKa [PH NOMOIIH aHaJIOTOBBIX H
HH(POBBIX HIMEPHUTENBHBIX
npubopor” uaK "IHAKOMCTRO C©
uuiporoit naboparopuei no guinke,
[Mpumeps! H3Meperna QHUIHYECKHX
BEIMYHH TIPH MOMOIITH
KOMMBIOTEPHEIX JaTYHKOR"

DOu3ngecKkHi NPakTHKYM 110 TeMe
"HayueHne HepaBHOMEPHOT O
JIBHKEHHA ¢ LeNBH onpe/ieneHns
MI'HOBEHHOIT ckopocTH”

PHIHYECKHH NPAKTHKYM 110 TEME
"H3mepenne yeKopeHHA TpH
NPAMOIHHEITHOM PaBHOYCKOPCHHOM
JIBHACHHH 110 HAKIOHHOI ninockocTi'
i "Hecacgosanue 3aBHCHMOCTH

NYTH OT BPEMCHH 1PH
PABHOVCKOPEHHOM JIBHAEHHR"
GuIMIECKHH MPAKTHEYM 110 TEME
"HaMepenne ycKopeHHs cRODOIHOTO
nageaua” win "M3yueHne IRUACHHA
Tena, OpoLEeHHOTD FOPH30HTAILHO"
Du3HUecKHil NPaKTHKYM 110 TeMe
"Mayuenne JIBHHEHHA TN 10
OKPYAHOCTH € NOCTOAHHOMN 10O
MOJIYIIH) CKOPOCTRIO" HITH
"McenenoBanne 3aBHCHMOCTH
nepuojia odpaneHns KOHHYECKOro

bubdnuoreka 1IOK
https://m.edsoo.ru/fh292 51

bubnuoreka LHOK
https://m.edsoo.ru/6960b6ef

bubtnuorexka LLOK
https://m.edsoo.ru/dlea2402

budnuoreka LIOK
https://m.edsoo. ru/bef53514




MAATHHEA OT ero napaMerpos”

150

151

duznyecknii IPaKTHEYM 110 TeMe
"H3mepenne paBHogeHCcTBYIOMIEH
CHIIBI TIPH ABHKEHHN Opycka 1o
HAKINOHHOI nnockocTH” WK
"TIposepka runoressl o
HE3aBHCHMOCTH BPeMeH! JIBHKEHHs
OpyCKa 110 HAKIOHHOH IUI0CKOCTH Ha
3IAHHOE PACCTOSHIE OT ero Macchl”

PHIMYECKHH NPAKTHEYM 110 TEME
"MeenenoBaHue 3aBHCHMOCTH CHIL
YIOPYTOCTH, BOSHHKAIOLIHX B IPY/KHHE
H pE3HHOBOM 0Dpasle, 0T HX
nepopmaunn” uan "Hayuenne
JBHACHHA CHCTCMEI TC/1, CBASAHHELN
HHTBIO, ICPCKHHYTOH Yepes NErkui
onok"

bubtaunoreka LJOK
https://m.edsoo.ru/0b34db84

bubnuoteka LIOK
https://m.edsoo.ru/b55b81al

153

DusHuecknii NpaKTHKYM 10 TeMe
"W3mepenne koadipuimenTa TpeHus
Mo BEAHUHHE YTI0BOTO
koatdunnenTa sasucumoctn Frp(N)"
win "Hecaenosanne npmaeHHA
Opycka Mo HaKIOHHOH MI0CKOCTH ¢
nepeMeHHbIM KoadiuienToM
Tpeuua” wid "Hiyuenue gBukenns
Ipy3a Ha Bally ¢ TpeHHeMm"

Mu3HyecKHil NPaKTUKYM M0 TeMe
"McenenoBanne yelaoBHil paBHOBECHA
TBEPIOTO TEA, HMEIOHIETO OCh

bubtnuorexa LLTOK
https://m.edsoo.ru/b83b1 607

butmuorexka LIOK
https://m.edsoo.ru/4a04f3 {7




ppautenna” wim "Konerpynposanue
KPOHINTEITHOR M pacdér cuil
ynpyrocti” win "Hiayienne
YCTOHYMHBOCTH TBEPAOTO Tend,
HMEIIEro TI0NAE Onoph"

154

DuanyecKHil NPakTHKYM 110 TeMe
"MamMepeHHe HMITYIIBCA Tefa 110
TopMozHOMY yTH" WK "Hamepenne
CHIIBL TATH, CKOPOCTH MOJIENH
WEKTPOMOOHIIE U MOIHOCTH CHIIBL
Tarn” wim "CpasHeHHe H3MeHeHHs
HMITYIIBCA TeNa ¢ UMITYIBCOM CHIIBIL™
Wi "Hecaenopanue coxpaneHus
HMITYJILCA TIPH YIIPYTOM
B3aumozaeiicTeun" win "M3mepenne
KHHETHYECKOH IHEPTHH TENa no
TOPMO3ZHOMY TyTH"

bubmmoreka LHOK
hitps://m.edsoo.ru/8561h28e

155

Duanuecknil NPaKTHKYM 110 TeMe
"HayueHne H30TePMHYECKOI0
npoecca (PeKoMEH/1I0BAHO
HCMOAL30BAHKE LUH(POBOH
anaboparopun)” wim "Hayvenue
HIOXOPHOTO npolecca” HiH
"Hayuenne uzobapHoro npouecca”
win "llposepka ypasHenus
cocrosnus”

PHIHYECKHH NPAKTHKYM [0 TEME
"Hamepenue yacnsHoi
TennoémrocTi” wnn "Hecnenopanue

bubnunoreka ITOK
https://m.edsoo.ru/e0fe7e07

bubnuoreka LOK
https://m.edsoo.ru/2{2faa61



npolecca OCTRIBAHMA BelecTra" WiH
"Heenenopanme amadarioro
npouecca" wan "Hayuenne
B3AMMOCBAIH IHEPTHH
MERMOJIEKYIAPHOTO B3aHMO/ICHCTBHA
H TEMIEPATYPRl KHIEHHA KHIKOCTEH"

157

PuaHyecKkHil NPAKTHKYM 110 TEMe
"HayueHHe 3aKOHOMEpHOCTEH
HCHapeHHs uaKocTeil” Him
"Himepenue yIenbHOH TEIUIOTEI
nasneHns aeaa" win "Hayuenne
CBOHCTB HACKIEHHBIX NapoB" HiIH
"Msmepenne abcOMKITHOR BIAKHOCTH
BO3J1YXd M OLIEHKA MACCHI IAPOB B
noMemennn", Hamepenne
KOMpDHITHEHTA MOBEPXHOCTHOTO
HaTAKEHHA

bubdnuoreka LIOK
https://m.edsoo.ru/6bla23bs

158

159

Duandecknil NPaKTHEYM 110 TeMe
"HabntoieHne npespatieHHa IHepruu
JAPAKEHHOTO KOHACHCATOPA B
IHEPIHIO HANYYEHHA CBETOIHO A"
i "HMayyenne npoTeKaHus TOKa B
Henu, cojlepxanieii konieHcarop”
win "Pacnpe/ielieHne pazHOCTH
NOTEHIHAIOB (HANPAHKEHHA) 1IPH
NOCAeI0BATE/ILHOM COSJIMHEHHH
KOHEHCATOPORB"

PHIHYCCKHH NPAKTHKYM 110 TEMe
"Mcenenopanue cMellaHHoro

butnunorera LJOK
https://meedsoo.rw/ecd24377

bubnuoteka [JOK
https://m.edsoo.ru/2b179d98 |



COE/IMHEHHS Pe3UCTOPOR" HITH
"M3mepenne yaensHoro
COTIPOTHRIIEHHA TIPOBOIHHKOR" HIH
"HcenenoBanme 3aBHCHMOCTH CHITBI
TOKA OT HATIPSHKEHUA LTS TaMIThi
HaKaTHBaHHA"

DOu3nYecKHi NPAKTHKYM 110 TeMe
"Habmoenue yekTpoinsa” uin
"HaMepeHHe 3api/ia 0JHOBAIEHTHOT'O
wona" wim "Hecnenoeanue

butnuoreka ITOK

160
IABHCHMOCTH CONMPOTHBIIEHH:A hitps://m.edsoo.ru/64b6e90 |
TEPMOPEIHCTOPA OT TeMMepaTypst”
Wi "CHATHE BONBT-AMIIEPHOH
XAPAKTEPHCTHEH aroaa”
Pesepeubtii ypox. Obobuicnne
161 CH;EMHTI«B:EHH ?.Hal[}{ifl;u o TeMe Bubmorexa OK
2 t https://m.edsoo.ru/ed017d93
KuneMaTtHka :
Pezepsusiit ypor. Oboduienne n
162 EH;EMMHB:EHH SHAHMI M0 TEMe Bucimorca LK
= 5 https://m.edsoo.ru/3149956b
Jmnamuxa :
Pesepeuiiil ypok. Oboduienne u
et Bu6miorexa 1JOK
163 CHCTEMATHIALHA 3HAHKI N0 Teme ;
" " https://m.edsoo.ru/0B752ac
CraTuka TBep/oro reia
Pesepeubtii ypox., Ob6obuienue
164 CI‘IGTEMHTHE:F Wl 3}1311}{;l o TeMe buneuresn TIOX
- " 3 https://m.edsoo.ru/6c0dPce
3aKoHBI COXpAHCHHA B MEXaHHKE :
Pesepsusiit ypok. OGobuienne u
ep yp Bubnorexa HHOK
165 CHCTEMATHIALIMS 3HAHWH No Teme

"OCHOBBI MOMEKYIAPHOKHHETHYECKOI

https://m.edsoo.ru/de 1 48976




Teopun”

Pesepsusiii ypok. Obobiienue u
CHCTEMaTH3aLis 3HaHHH Mo Teme

butnuorera LIOK

166 |
"Tepmoaunamuka. Tennossie https://m.edsco.ru/Obce77cl
MAIIHHLL"
Peseprnsiii ypok. ObobuieHne n
CHCTEMATHIAINA 3HAHWI Mo TeMme bubnnorexa [JOK
167 “ | i
ArperaTHele COCTORHHA BEIISCTRE, https://m.edsoo.ru/59%caSc9 |
Pazornie nepexoam”
Peszepeuriil ypok. Ododilienne 1
168 cl{-:;zma'mz:p H -mal{uf? o Teme | bitmroresa LICIK
= s = https://m.edsoo.ru/f2381clc
JnexTpHuecKoe nomue
Pezepeueiii ypor. ObodiuieHHe 1
169 CHC’TEMHTHE:IJ uA EIla]l}{I'? [0 TeMe 1 bugwitoress NOK
N l_',l . https://m.edsoo.ru/3cactdal
[locTosunslii JneKTpHYCCKHIT TOK -
Pesepenwiii ypok. Obobimenne
P P . bubmuoTtexa LIOK
170 CHCTEMATH3IAMNA 3HAHWH MO TeMe |

"Tokn B paznuuHBIX cpegax”

https://m.edsoo.ru/cc7681d4

OBUIEE KOJIMYECTBO YACOB 110
[MPOI'PAMME

170

16



11 KJIACC

KoinuecTBo yacos DIeKTPOHHbIE UHDPOBLIC

Ne Mara
Tema ypoka Konrpoasnusie | Ilpakruyeckue obpasoBare/ibHble
n'n Beero M3YHEHHA
paboTel padoThl pecypcehbl
BaaumoaeicTBie NOCTOAHHBIX
butnnorera [[OK

MArHHTOBR W NMPOBO/IHHKOB C TOKOM.
MaruuThoe none. ['unoTeza AMnepa

https://m.edsoo.ru/487a8593

Bexrop MarHuTHOH HHIYKLHH.
[TpuHIMD CYEPNO3HIIHY
MArHUTHEX noneil. JTuauu
MarHHTHOH HHAYKIHH

bubdnuorexka LHOK
hitps:/‘m.edsoo.ru/dc labeeh

MaruuTHoe nose NpoBOJIHHKA C
tokoM. OneT Dpereaa

Cuna Amnepa, e€ nanpasjieHme u
MOy

bubnuoreka LIOK
https://m.edsoo.ru/d35d5262
butunorexa LTOK |
https://m.edsco.ru/26d9c5ba |

Pemenne zanaq

[lpumenenne 3akoHa Amnepa.
DNEeKTPOH3MEPHTENLHEIE TPHOOPHI

bubnuoteka LHOK
https://m.edsco.ru/a37alc2 |

bubanorera LJOK
https://'m.edsoo.ru/ad7718d7 |

Cuna Jlopenua, eé nanpasicHue H
MO/1YIb. JIBMKEeHHE 3apAKeHHOH
YACTHILL B OJIHOPOJIHOM MATHHTHOM
noJe

butnunorexa [HOK
https://m.edsoo.ru/c97afaal

Pemenne 3anaq

Pabora cunel JlopeHua

bubanorera [[OK
https://m.edsoo.ru/504e98c7

bubnnorexa LIOK
https://m.edsoo.ru/d518bedb |




bubnnorexa LLOK

10 P 3414
CHICHHE SR https://m.eds00.ru/93617bd9 |
M : .
s | R Store 10K
Ppo e htps://m.edsoo.ru/30ff9608
QMAMATHETHKH
Oc¢ BO
12 tb:.: Hﬂc?:{::HZm::l??'l HMEHEHHE Dufmorcrs NOR
pp P https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOR
: 13 Peimnenne 3a1a4 o reme bubdnuoreka IIOK
"MaruutHoe nomge" https://m.edsoo.ru/5b55¢307
: 14 Peuienne sanad no teme bubnuoteka LIOK :
"MaruuTtHoe none" https://m.edsco.ru/4 1 c4aela
HAeaeHne MICKTPOMATHHTHOGH
. HH..!I}’I-EII.HII: IoTok BEHEH BriSioTexa LIOK
o https://m.edsoo.ru/b3efalcl
AEMOHCTPALNY ¢ MOSICHEHHEM «I/1e
ITO NPHMEHSIIOT.
bubnuoteka LHOK
16 2J1C
AL EEpEIEE https://m.edsoo.ru/48150bd8 |
FaKOH AEKTPOMATHHTHOH HHIYKIIHH bubanorexa LLOK :
17 i
dapanen https://m.edsoo.ru/abdec 1 B8
18 Buxperoe aextpuyeckoe noe. bubnnorexa [HOK '
Tokn Dyko https://m.edsoo.ru/1 5abe 140
: DJC HHAVKIHHE B IBHAKVIIHXCH butnnorera LHOK '
19 :
MPOBOIHHKAX https://m.edsoo.ru/0235¢c02
| Bubanorexa LIOK |
20 Pemenne
Heakdod https://m.edsoo.ru/4dfda618
| 21 [lpasuno Jlenna butmotexa LLOK




https:/m.edsoo.ru/bbe22726 |

HMuaykrueHocTs, KaTyinka

22 HHIYKTHBHOCTH B LICITH i o .
https://m.edsco.ru/62 1 eac9d
MOCTOAHHOTO TOKa
23 Aenenne camonnaykumn. DJ1C bubanorera [[OK
) CAMOMHIYKITHH https://m.edsoo.ru/TeebOcas
24 DHeprus MarHHTHOTO MO KaTYIIKH brubnuoreka [HOK |
¢ TOKOM. DIEKTPOMarHiTHO® 110I1e https://m.edsoo.ru/b3cDad] | :
’5 N butnuoTrexka [TOK

OGobIeHHe H CHCTEMATHIAIHA

https://m.edsoo.ru/88fH9d2b :

budnuorexka LHOK

26 FHAHHH 110 TeMe
. . https://m.edsoo.ru/76484025
"INEKTPOIMHAMHKA
27 Konrponsnag paboTa no Teme bubnuotexa LHOK
"JnexTpoanHaMHKa” https://m.edsoo.ru/8ac09b98
KonebarensHas cucrema,
butunorexka LTOK
28 CrobogHeie KonebaHus, ) ,
https://m.edsoo.ru/7c1db385
[Mapmonnueckre konebanus
KuneMaTHueckoe ¥ THHAMHYCCKOS
29 omHcalHe Kcmcﬁa'rm?mmx hutumorei XK
~ https://m.edsoo.ru/87ce9498
OBMKCHUI
DHepreTHyeckoe onHcanne. Breon
JHHAMHYECKOrD OIMHCAHNS
30 FAPMOHHYECKHX KOIeOaHHl H3 UX Setimoreng IR
P ; https://m.edso0.ru/e3c99692
HEPTETHYECKOTO H
KHHEMATHYECKOTO OITHCAHNA
bubanorexa LIOK
Amnnuryia u (asa konedanuii o

31

httpﬁ:ffm,edﬁﬂu.rw Talc43 93_



[lepnoa u wactora KonedaHui.
Ileproa Masbix CBODOHBIX

. bubnnorexka [TOK
32 KoaeDaHHH MaTeMaTHHECKOTO .
https://m.edsoo.ru/e)399319
MaaTHHKA. [Tepnoa ceoboHBIX
KoaeDaHMH NPYKHHHOTO MagTHHEA
Jaryxawine KonedaHns,
33 Bri flr}fm,r_[::m meﬂxjeﬁan Hl. baGRateka HOK
https://m.edsoo.ru/72e93d09
Pezonane
butmuorexka [TOK
i A TIREIEO LA https://m.edsoo.ru/6add2644
bubmnoreka LHOK
35 Pemenue 3a1a4 https://m.edsoo.ru/addeec? |
htips://m.edsoo, ruw/756123¢5
Ypok-kondepeHuns
"Mexanndeckne KoJaedaHusa B
36 M\':le.m,;mx ;H:r:;:emﬂx" R s 8
¢ https://m.edsoo.ru/Bef587be
321241 ¢ NPOH3BOACTBEHHBIM :
KOHTEKCTOM.
ObobmeHne H CHCTEMATH3AIHA
37 3HaHH[iI:: no TeMe "Mexaﬁwl:ﬂ;i{ne Bt LR .
https://m.edsoo.ru/eb84 1821
Kostebanna"
38 DeKTpoMarHHTHEE KoJleDaHus. butnnoreka LHHOK
) Konebare/ibHelil KOHTYD https://m.edsoo.ru/d4adabde
Popmyna Tomcona. Ceass
39 AMITTIHTY/IBI 3apAJia KOHEHcaTopa ¢ bubnnorera LIOK
AMIUTATY10H CHIIBI TOKA B https://m.edsoo.ru/093{9afl
k01edaTebHOM KOHTYpE
40 3aKOH COXPAHEHHH IHEPTHH B bubmmorexa LHOK



HSUIEHOM KoteDaTelbHOM KOHTYpE

https://m.edsoo.ru/d1e2d343

3ET}'XE.}D[HHE SNCKTPOMArHHTHEIS

4] konebanua. Beinyknennsie A :
https://m.edsoo.ru/5e668619
INMEKTPOMArHHTHBIE KoNleDanua
[Nepemennntii ok, Pesucrop
42 Ki‘lﬂﬁcamp B LIEnH ﬂEpﬂMF;HHDFO Bubmorera HOK
https://m.edsoo.ru/84836152
TOKA
4 Karyuika MHHAYKTHBHOCTH B LEeNH budnuoreka IIOK
[epeMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
' a4 Jakon Oma 118 MEKTPHIECKOH butnnorexa LTOK
LIeTIH NepeMEHHOT0 TOKA https://m.edsco.ru/8bae38ec6
MolHOCTE NepeMeHHOT0 TOKA.
45 Amrﬁm'ryﬂﬂozpn JeifcTeyronee Brvamozers Lok
https://m.edsoo.ru/ | cacbede
FHAYEHHE CHIIbI TOKA M HANPAKEHHs
46 Pezonanc B anekTpHuccKoil Lenu Bodriorem IOK
https://m.edsoo.ru/087506df
47 Pemenne 3anau Laomioens BOK
. https://m.edsoo.ru/al6836a4 |
Hpeansuwii Tpancdopmatop.
48 [Tpou3eoacTBo, Nepeaada v bubnuoreka LHOK
norpedlicHHE MEKTPHYECKOIT https://m.edsoo.ru/f97418ae
IHEPI'HH
DKONOTHUECKHE PHCKH TIPH
MPOH3ROICTEES e IHEPTHH.
49 Kzr?]brypﬂa chmm:-:’:lz:ﬁu:p bubmmorexa IOK
= https://m.edsoo.ru/a6f74d93
WIEKTPOIHEPTHH B NOBCEIHEBHOT
HHIHH
| 50 Pemenne 3a1ay butnnorerka LTOK



https://m.edsoo.ru/eehb7 Ted |

51

bubnuotexa LIOK

Bﬂem'pu_uarll HTHOE JArpAIHEHHE

P 3a1a
cHiene ! https://m.edsoo.ru/7cab59f8 |
0606 MAaTH3
= . https://m.edsoo.ru/401024a9
DACKTPOMATHHTHBIE KoseOaHus
M :
5 | Yapaktopmone e s TIOK
pakIep https://m.edsoo.ru/a58e109f
BOJIH
| 54 CRoiicTBA MEXAHHYECKHX BOJIH bubimorcsn THOh,
https://m.edsoo.ru/d%9ae1000
butnuoreka LIOK '
5 . X :
2 2 I PR PUICTINI B X https://m.edsoo.ru/138b6f09 |
56 Hudpaszsyk n ynerpassyk. Llymosoe bubnuotexa LHOK '
3arpsA3HCHHC OKPY/KAOLICH cpelbl https://m.edsoo.ru/7380038f
butnnorexka LTOK
57 Pelnenne 3 :
B https://m.edsoo.ru/cfd91 8bf
eKTPo . |
58 H:fl clll:{izi:;}:::lmjn{ﬂ;ﬂ:;imx i 5
e TR https://m.edsoo.ru/714e5dbl
BOJIH
IHEPrHA MICKTPOMATHHTHRIX BOJIH. bubnnorera LIOK
59 £ i
CroiicTBa MIEKTPOMATHUTHBIX BOJIH https://'m.edsoo.ru/d01b818¢ |
Ulkana 3neKTpoMarHHTHEIX BOJIH.
60 IlpumeHenne MeKTPOMATrHHTHBIX brOnHoTexa LOK
P i https://m.edsoo.ru/49be | De
BOJIH B TEXHUKE U OBITY
1]
PHHUHILI PATHOCBAIH H Bubnuorexa LOK
61l Tenesuaenun. PagHonokauus.

https://m.edsoo.ru/ 99611 18




OKpyxawiei cpeasl. 3agauu c
NPOH3BOACTBEHHBIM KOHTEKCTOM.

Kontponsnaa pabota no Teme

butnuotera LIOK

62 ;
"Konebannsa 1 onib" https://m.edsoo.ru/4{7985a0 |
Crert, 3aKoH MPAMOIHHEHHOTO bubanorera [[OK
63 ;
PACTTPOCTPAHEHHSA CRETA https://m.edsoo.ru/f9566406
Pelnenne 3aj1a4 Ha IpHMEHEHHE
64 3aKOHA 11 m.mnuneﬁﬂnm hamcka TIOK
' 2 https://m.edsoo.ru/ea32d455
pacipocTpaHeHus ceera
65 Ortpaxenne ceeta. [Inockoe butnnorexa LTOK
sepkano. Ciepuueckoe 3epkano https://m.edsoo.ru/a05d2bb
[MTpenomnenne ceera, ADCONIOTHBII
H OTHOCHTENEHEIH NoKazarells
66 estomienns. [lojiHoe BHYTpeHHEE RRCRHACICELE B,
Il ICHHH. | B HH
P - yYp https://m.edsoo.ru/be2es5cd
orpaxenue, [penensHniii yron
MOJTHOTO BHYTPEHHETO OTPAKEHHA
Pemenne 3an1a4 Ha NPpUMCHEHHE
67 3aKOHOB O HHCEI]HHI:[ MPEIOMICHHS Subiarena TIOK
P pert https://m.edsoo.ru/49d830a9
CBCTa
Xoa nyueii B npussme. Jucnepcus
Y pu A P bubtnuorexa LLTOK
68 ceeta. Cnoxublii coctas Genoro
https://m.edsoo.ru/d8elcibe
ceera. Lper
69 Innsel. DokycHoE paccToaHue H butnuoreka LHOK
ONTHYECKas CHIa JIHH3bI https://m.edsoo.ru/6044 1359
70 [locTpoenne H3obpakeHuii B THH3AX bubanorera [{OK
H HX CHCTEMax. YBEIHYCHHE JIHH3HI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4 Ha nocTpoeHue bubanorera [JOK

71

H300paKEHHIH, NONYHAEMBIX C

https://m.edsoo.ru/5a86809 |




MOMOILLIO JIMH3
72 I'na3 kak onTHYECKad CHCTEMA hubmaorera NOK
httpe:/m.cdsoo.ru/ecd 18003 |
5 | rerermri g Buimioress LIOK
e 22 https:/m.edsoo.ru/ed174al0
OTITHKH
74 CropocTe CBeTa M METO/IBI ee bubtnuoreka LIOK
HIMEPEHHH https://m.edsoo.ru/132aablé
butnuorexka [TOK
2 Aucnpegs cuats https://m.edsoo.ru/lel beebe
bubnnorera LHJOK
8 HerepQeperipy caera https://m.edsoo.ru/5fc0c638
. Kﬂécpcmume HCTOYHHKH. Y cloBHA Bu6nmorexa TIOK
HANTIOACEE MakcHMyMOR 8 https://m.edsoo.ru/c64 1 6d48
MHHHMYMOB
bubdnnorexa LJOK
F
78 SRS https://m.edso0.ru/3061de2b
bubnnoteka LIOK
79 Ilpumenenne nuTephepeHIH Bt edtaso /ikedbod
bubtnuoreka LLOK
50| Pepamicnens https://m.edsoo.ru/12ed04b5
Hupakuuonnas pewérka. Ycioene Bubnuorexa LIOK
81
HaOII0eHHA MMABHEIX MAKCHMYMOB https://m.edsoo.ru/f998d%64
2 — ’ Butmnorexa LIOK '
- https://m.edsoo.ru/dSSed  la
23 [TonepedHocTs CBETOBRIX BOJIH. bubnuoreka [HOK
[Monapusanua ceera https://m.edsoo.ru/e9890e9
84 Pemenne sanau bubanorexa LIOK




https://m.edsoo.ru/c56¢8158

85 CBeTOBBIC ARICHHA B IPHPOJIE hubmagrera NOK .
https://m.edsoo.ru/0b36363d
26 O0odimenHe 1 CHCTEMATH AT butnunorexka [TOK
3Hanuit no teme "OnThka" https://m.edsoo.ru/8al4748b |
g7 Kounrpoasnas padora no reme bubnuoreka [HOK
alrias https://m.edsoo.ru/823 1 5dd4
['pasniel npUEMEHHMOCTH
KJIACCHYECKOH MEXaHMEH, JAKOHbI butmuorexka [TOK
88 .
AMEKTPOIHHAMHKH W TIPHHIHTT https://m.edsoo.ru/c9bd77ch
OTHOCHTENLHOCTH
29 [MocTynare! cnenUanbHOH TEOpHH bubdmoreka LHHOK
OTHOCHTEILHOCTH hitps:/m.edsoo. rw/c36f05¢ch _
[lpocTpancreenno-speMenHoii '
unrepean. [lpeobpazopains
90 Jlopenua. Ycnosue npHYHHHOCTH. bubnuorera LIOK
OTHOCHTEIBHOCTE https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3amMeinenue
BpPEMECHH H COKpallleHHe [UTHHEI
DHEPTHA H HMITYIThC bubanorexa LLOK
91 i ;
PETATHRHCTCKOM YacTHIR https://m.edsoo.ru/853a64fc
Ceasb Macehl ¢ IHeprueil u
92 HMITYJIBCOM pena”r?;uc"rcmﬁ bubamoreka LIOK
https://m.edsoo.ru/b6258 ffa
HACTHILLL. JHEPIHS MOKOA
93 PaBHOBeCcHOE TENNNOROE H3TYUEHHE hapadresn TNON
https://m.edsoo.ru/f54035a5
3akon cMerenns Buna mayexa TN

httr_m:a’fm,edsmu,ruf 1511752



95 IManoresa M. [lnanka o KBadTax, bubanorexka LIOK
: DoTOHK https://m.edsoo.ru/aSffa2 | 8
butnuotexa LIOK
_ % SHSOREE AV OO https://m.edsoo.r/7tb307ec |
97 GoTosddert. Onwrrer A, T bubanorera [[OK
Cronerora. 3akousl hotoadipexta https://m.edsoo.ru/8c68e5h9
Ypagnenune DAHrreiina 1an
98 torospderra. "Kpacnan butnuoreka [JOK
rpannua” porodrdderxra. 3anaun ¢ https://m.edsoo.rw/01ef4556
NPOH3BOACTBEHHBIM KOHTEKCTOM.
: 59 Hasnenne ceera. Oneiten [1. H. bubnuoteka LIOK
Jlebeaesa https://m.edsoo.ru/64b4f966
. - | Butnuoreka 1JOK '
100 BosHoeble crolicTBa YacTHIL bt/ b aeenoma O Rine
g | D o 10K
P P P B https://m.edsco.ru/5df8batl
NOKATH3ALUHH IBHAYIICHCS YaCTHIBI
102 KopnyckyaapHo-BOHOBO Iyanu3M Satumorers [1OK
PR o https://m.edsoo.ru/8ccab62a
103 Hudpakiing 21eKTpoOHOE Ha bubnmuorexa LHOK
KpHCTalnax https://m.edsoo.ru/30dbal8c
p pe P https://m.edsoo.ru/65783dec
HeonpenenénHocteii [elizenbepra
bubdnnorexka LJOK
b2 e https://m.edsoo.ru/e70195bd |
106 Pemenne pacu€THRIX 3a1a4 Banuorcia HOK

https://m.edsoo.ru/eeb3 182




Kontpoasnas paboTa no teMam:

peaktopbl. [Tpodnemsl
YVOPABITASMOro TEPMOAJISPHOI)

= i butnuoreka HHOK
107 DEHHBHvCTD : liupnycx}'ﬂﬂpﬂun https://m.edsoo.ru/c3de891a
BOJTHOBOH JAYaITH3M
ONBITE MO HCCHEIOBAHHIO CTPOEHHA
108 aroma. l'[naue'rapiaa M{}REETBMR Snonuozera TICHS
hitps:/'m.edsoo.ru/312b750a
Pesepdopra
bubnnorexa [JOK
109 Moctynarst bopa https://m.edsoo.ru/404dfa%
: 110 Bujer cniexrpos. Cnekrp ypoBHeH bubnnorexa HHOK :
IHEPrHH aTOMa BOJIOPO/Ia hitps://m.edsoo.ru/cf74bl la
: 1 CrioHTaHHOE M BBIHYACHHOE bubnuoteka LIOK :
H3IYUCHHE CBETA https://m.edsco.ru/f945d85¢
butnuorera LHOK
L Hasep hitps:/m.edsoo.ru/2288alcd
Hyknonnas Mojens sapa :
113 [eitzenbepra-Upanenko. 3apag u bubnuorera LIOK
MaccoBoe uicao aapa. Hsotons. https://m.edsoo.ru/34adaSde
PannoakTHEHOCTE
3aKoH pagHOAKTHBHOTO pacraza.
CRoiicTBa HOHH3M €ro
114 H3JTYUCHHSA. Bnnﬂﬁp}i:n B bubmnorexa LIOK
https://m.edsoo.ru/aab98bef
PaIHOAKTHRHOCTH HA JKHBBIC
opraausMel. Jdosumerpus
DHEPrus CBAIH HYKIOHOR B fjIpe.
Anepunie cunet. Jledext Maccsl ButnnoTexa LIOK
115 anpa. SaepHsie peakuun. fAnepHeie

https://m.edsoo.ru/ff1 758d0




CHHTE3a. DKOJIOIHYECKHE ACTICKThI
Pa3BUTHA AACPHOH YHEPIETHKH

Metoaul perucTpanun 1
HCCEI0BAHIA WIeMEHTapHBIX
qacTHU, DyHAaMeHTallbHBIE

116 BIAUMO/IeHCTBHA. BapHOHEL, Me30HEI BpEoera L
https://m.edsoo.ru/1ac08ash
H nentoHsl. [Ipeacrasnensne o
Crangapraoit mojenn. Keapk-
FIHOOHHAS MO/Ielh 8/1pOHOB
Mdusuka 3a npeaenamu CtanaapTHOI
117 mogenu. Témuaa matepus u TéMHan EHEHHQTEKa LHOK
sueprug. Ennncrso dhusnueckoi https://m.edsco.ru/c026fd37
KApTHHBI MHpa
118 Drankl PA3BHTH ACTPOHOMHU. bButnunorexa [HOK
FHaueHHE ACTPOHOMHH https://m.edsoo.ru/ad73e145
[pumennMocTs 3aK0HOB (PH3HKH
119 1 00BACHCHHS TIPHPOILE bubnuoreka LHOK
KOCMHYECKHX 00beKkToB. MeToal https://m.edsoo.ru/39c44028
ACTPOHOMHYECKHX HCCIe10Batuii
CoBpeMeHHBIE ONTHYECKHE
120 TEJI;::KUHI:-I, PaTHOTENECKOTEI, Eﬁﬁﬂ}fDTEl{a LR
https://m.edsoo.r/487 7aale
BHEaTMOCHEpHadA ACTPOHOMHSA
Bu1 3eésanoro nHeba. Cozpeasns,
121 ApKHE 3BEIBL, [UIAHEThI, HX bubmorexa LOK
https://m.edsoo.ru/aac588eb
BHAHMOE JIBHHCHHE
Conneynas cucrema. ConHue. EuGmuorexa LIOK
122 ConHeyHas akTHEHOCTE. MeTouHNK

aneprun ConHua 1 38631

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



3eE3/k1, HX OCHOBHEIE
xapakTepucTHiRH, QuarpaMma

bubmnorera LIOK

1% "CNeKTPATEHEIH KIACC — https://m.edsoo.ru/42 169944
CRETHMOCTR"

124 3eesasl rlasHoi butimoTteka LIOK
[OCIEA0BATENLHOCTH https://m.edsoo.rw/b3cb766¢
Buyrpennee cTpoenne 383, :
CoBpemMeHHBIE IPEACTARICHNA O

125 npuscxmmmm{puimﬂmum{ bufimntrces TEIK

= https://m.edsoo.ru/d09dad94
Conuua u 38€31. 3Tanbl HU3HH :
3BEIT
Mueunsii ITyre — nama lNanakruka,
126 Tu:m I‘aﬂaz{'r}::m, YépHele JbIpel B SHommozera Ak
https://m.edsoo.r/7ed 10ala
A/1pax rajakruK
Beenennas. Paciumpenne

127 Bceenennoii. 3akon Xab0ona. Teopua bubnnotexa LJOK
Bonsmoro e3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdfl}d2
H3TTyUeHHE

128 Macirabnas ctpykrypa Beenennoii. butnnorexa LLOK
Meraranaktika https://m.edsco.ru/ce234633 |

129 Hepewénusie npodiiems bubnnoreka IHOK
ACTPOHOMHH https://m.edsoo.ru/d37d9fte
Du3HUECKHH MPAKTHKYM 10 TEME
"HeenegoBanie MarHMTHOTO TI0J1A
MOCTOSHHBIX MB.I'HP]'I;DB" HITH Bu6miorexa LIOK

130 "Heenenopanue cROMCTE

theppomMarseTHKOB" HIH
"Hecnenopauue nedcTons
MOCTOAHHOTO MArHHTA HA PAMKY C

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




ToKoM"

131

132

Du3HUecKHil MPAKTHKYM 10 TeMe
"M3mepenue cunbl Amnepa” nin
"M3yueHie 3aBHCHMOCTH CHITBI
AMIepa 0T CHIIbl TOKa" HIIH
"Onpegenenne MarHnTHOH
HH/IYKIIHK Ha OCHOBE HIMEPeHHH
cuikl Amnepa”

DOuIHIecKui TPAKTHKYM MO TEME
"MeeneaopaHue ABICHHA
ANMEKTPOMATHHTHOI HHAYKIHH" HIH
"Onpegenenne HHIYKIHH
BHXPEBOTO MArHHTHOIO Mons”

DUINYECKHH NPAKTHEYM 110 TEME
"Hecnenosanue apneHns

bubnunorexka [HOK
hitps://m.edsoo.ru/fcae9 1 e9

https://m.edsoo.ru/c36658da

133 caMouaaykine" unn "Chopra Eudmmarexa HOK
https://m.edsco.ru/b8fb6391

MOJIENH 3NEKTPOMArHHTHOTO
reHepatopa”
PDUIHYECKHH MPAKTHKYM 10 TEME

134 "H3amepenne nepuojia ceoboIHBIX butimoreka [HOK
KOIE0aHHIl HHTAHOTO W NIPYRHHHOIO hitps://m.edsoo.ru/5d159d35
MasTHHKOB"
Du3HYeCKHIT TPAKTHKYM 10 TeMe BuGmigiexa LIOK

135 "[1peoGpazoBaniie IHCPruy B

136

NpYKHHHOM MasTHHKE"

Dusndeckuil MPAKTHKYM MO TeMe
"Hecneosanne nepeMeHHoro Toka
Hepes Nocne0BaTe/IbHo
CD@.IIHHEHHHE KOHOCHCATOP,

https://m.edsoo.ru/a28026bd

butnunorexka LTOK
https:/'m.edsoo.ru/89de2d20




KATYIIKY H pesHcTop” uim
"Heenepopanue padoThl HCTOMHHKOR
CBETA B LEMH NEPEMEHHOTO TOKA"

POuIHYeCKHH NPakTHEYM IO TEME

. bubnunoreka [HOK

137 "HM3y4yeHue napaMeTpoB 3BYKOBOH https://m.edsoo.ru/b1 006612
BOJHEL"
DuInvecKui MPAKTHEYM MO TEME
"M3mepenne nokazarens

138 MPENOMISHHA CTeraa" HiH butmuorexka [TOK |
"lTonyuenne u3oOpakeHHA B https://m.edsco.ru/4256%9eal
CHCTEME H3 MIIOCKOTO 3EpKana u
NHH3B"
DuInYeCKH NPaKTHKYM M0 TeMe
"HecneiopaHite 3aBHCHMOCTH

139 (POKYCHOTO PACCTOAHHA OT BEIIECTRA brbawotera LIOK
(Ha MpHMEpPEe KHIKHX THH3)" WM https://m.edsoo.ru/b879th3f
"Mamepenne (poKyCHOTO paccTOAHMA
paccenBaroUIny THH3"
DUIHYECKHH MPAKTHKYM 10 TEME

140 "Habnwoaenne audpakiinn, bubtimorexa HHOK
HHTEphepeHIHH 1 NONAPHIALIINH https://m.edsoo.ru/8b7ac737
ceera”
Du3HUeCKHH NPAKTHKYM 0 TEME
"OnpegeneHne HMOYILCA H IHCPrHH BuGmmorexa LIOK

e PERUIHENCICIIR AR https://m.edsoo.ru/63756¢47
thoTorpaduaM TPCKOB 3apAAKEHHBIX :
YACTHIL B MATHHTHOM nione)"”

142 DuInvecKuil NPAKTHKYM 110 TeMe bubanorera [JOK

"M3mepenne nocroandoi [lnanka va

https://m.edsoo.ru/eb916£82




OCHOBE HCCIE/I0BAHHA
thoroaduperta” win "Heenenoranme
JABHCHMOCTH CHITR TOKA Hepes
CBETOIMO OT HANPAKEHUA"

143

144

145

146

DUINYECKHH NPAKTHKYM [0 TEME
"HecnegopaHne criekrpa
pPaspekeHHOro aToMapHoro
BOJIOPO/1A H H3MEPEHHE OCTOAHHOI
Punoepra”

DHINYECKHH MPAKTHKYM M0 TEME
"Hecnenosanue paanoakTHBHOTO
(hoHa ¢ HCNOJIL30BAHHEM
aosumetpa” win "Hsydenue
MNOrI0MCHHS OCTa-4acTHil
amoMHHHECM"

PUIHTIeCKHH TPAKTHEYM TTO TEME
"Habnwonenns 3péanHoro Heba
HEROOPYHKEHHBIM TTTA30M C
HCTIOJIB30BAHHEM KOMITBHOTEPHRBIX
MPHAOKEHHIH 115 ONpeieneHns
NoaoKeHHA HebecHbX 00BEKTOR HA
KOHKPETHYIO JaTy: OCHOBHBIE
co3pe3ans CepepHoro nonywapus u
apkue 38¢3a61" uan "Habmogenns s
teneckon JlyHsl, nnauner,
TYMAHHOCTEH H 3BE3IHEIX
CKOTIIeHHH"

Obobimenne U cHcTeMaTH3aNHA
sHaHui. Ponk dm3HEl B acTpoHOMHRA

Bubdnuoreka 1IOK
https://m.edsoo.ru/ec65 1 eb8

bubnuotera LIOK
https://m.edsoo.ru/c3dabe6e

bubtnuorexka LLOK
https://m.edsoo.ru/1072021¢

butmorexka LLOK
https://m.edsoo.ru/ad6ddeed




B IKOHOMHYECKOH,
TEXHOIOTHYECKOH, COMATBHON 1
ITHYECKOH Chepax IeaTebHOCTH
YEIOBEKA

O0o0LIeHHe B CHCTEMATHIANHA
3Hauuil, Pois 1 MecTo Qusnkn 1

butnuorexka LIOK

ek ACTPOHOMHH B COBPEMEHHOIH https://m.edsoo.ru/1 8f19f7¢
HAay4HOH KapTHHe MHpa
ObobmeHne M CHCTEMATHIATIHA
3nauuii. Pone dm3nueckoil Teopuu B
hopMHPOBAHUH NpPEACTABNCHUIT O
148 (hu3znyecKoH KapTHHE MHPa, MECTO bubnuorera LIOK
(hu3HuecKoH KapTHHBI MUpa B https://m.edsoo.ru/e7d40014
0DIIEM pATY COBPEMEHHBIX
CCTECCTBCHHO-HAYUHEIX
npeacTaBlIcHH o npHpoae
149 Ofotmenne ¥ CHCTEMATHZATHA Eﬁﬁ.ﬁHF&TEKa HOK
3HaHui no teme "Knnemarnka" https://m.edsoo.ru/b032fcdb
150 O0o0eHHe | CHCTeMAaTHALH bubnuoteka LIOK :
3HaHui no reme "Kunemaruka" https://m.edsoo.ru/4e3 1b507
151 O0o0meHHe W CHCTEMATH3ALIHS bubtnuoreka LLOK :
sHaHui nmo Teme "JInnamika" https://m.edsoo.ru/2dfbafcs
OboOmenne n cucTemMaTuIanus
152 3HaHui no teme "Cratuka TREpIOTO bubamorexa LIOK
g https://m.edsoo.ru/3ccad82e
UﬁDGLTjBHHC H CHCTEMATH3aI[HA EuGmuorexa LIOK
153 3HaHWH Mo TeMe "3aKoHbl

COXpPaHCHHA B MEXaHHke"

https://m.edsoo.ru/32add1a0



Obolmenne ¥ cHCTEMaTHIALLHA
sHaHui o TeMe "OCHOBR

bubmnorera LIOK

154 . .
MOJEKYIAPHO-KHHETHHECKOTH https://m.edsoo.ru/ed440cal
TeopHu"
O0o0LIeHHe B CHCTEMATHIANHA
155 ZHal-ll{L]E: no reme "TepmMo ::&;M}{]{H SxSlmaBapd Ly 1k
F & ' https://m.edsoo.ru/c63f7c10
Teruossle MAITHHEI
Otobmenne 0 cHCTEMATHIALHSA
156 JHaHWi o TeMe "ArperaTHeie butmuorexka [TOK
COCTOAHUSA BellecTBa. Dasosbie https://m.edsco.ru/1d36b5b]
nepexon”
OGoluiende 0 cHCTEMATHIALIHS
157 3HaHHL;'Il no reme "e utr:crme e
2 = https://m.edsoo.ru/3bf0def9
noJe
O6obmecHde | cHCTCMaTH3IALAA
158 SHAHHI [0 TeMe "llocmmu:m heicinworesa Ik
S i https://m.edsoo.ru/71453ect
AMEKTPHUCCKHI TOK
ObobueHne 0 cHCTEMATHIALLHS
159 sHauui o TeMe "ToKH B pasiIHuHBIX BnGaworces LIOK
; P https://m.edsoo.ru/3d40077a
cpenax
160 O0o0IEeHHE M CHCTEMATHIALHS butnuoreka [TOK
3HaHHi no Teme "MarunTHoe noje” https://m.edsoo.ru/3bdcObae |
PeseprHbrii K. Obobien#He n .
161 cuc‘rsma'ms:iza IHAHMI M0 TEME Decpresa TIOK
- A https://m.edsoo.ru/053e2248
DNEKTPOMATHHTHAA HHIVKITHA
Pezepeublii K, ODodienue u
P ypo : butnuorexka [TOK
162 CHCTEMATHIALMA JHAHMI 1O TeMe

"WMexanuueckue konebanua"

https://m.edsoo.ru/d63 1 0bid




Peseperwii ypok. Obobenne n

163 CHCTEMATHAIMA 3HAHMI N0 TeMe 1 btmoreka LUK
" o | https://m.edsoo.ru/5e2bb83d
DNeKTPOMATHHTHRE Konebanns
Pesepsusiii ypok. Oboduienue n
L64 CHCTEMAaTHIALNA 3IHAHKMI 10 TeMe | butimorteka LIOK
"Mexanudeckue n https://m.edsoo.ru/96a7a2dd
WIEKTPOMArHHTHEIE BOJIHEL"
Pesepruwrii K, Ooobimenne n
165 -:Hcrzma'ms:pzﬂ 3HaHﬁr{II'ED TEME 1 Butiaortra LIOK
: 2 R https://m.edsoo.ru/52ad1603
OnTHEa : :
Pe: i . 0B
ezepeHBli ypok. Obobuienne 1 BuGmuorexa LIOK
166 CHCTEMATH3ALHA 3HAHWIH Mo Teme 1 )
https://m.edsoo.ru/Sbecl c63
"Ocuoee CTO"
Pesepeuriii ypok. Oboduienue n
167 CHCTEMATH3ALAA 3HANNI o TeMe 1 bubnnorexa LIOK
"KopnyckynapHo-BoIHOBO https://m.edsoo.ru/f7c59d38
ayamusm"
p i . D6ob
168 -:;:2:{];:]}1“3&}?:: aﬂa::m‘]iu ;:Z::e | Bngaunress ROK
° e https://m.edsoo.ru/1£511654
duznka atoma
Peseperbiii ypok. Obodbuienne n
169 CHCTEMATHIALMA 3HAHWH N0 TEMe | butnuorexka LHIOK
: "PRiKa ATOMHOIO #/1pa https://m.edsoo.ru/905¢5cel)
AlleMeHTapHBIX HacTu"
P i . D606
€3ePBHEIIH YPOK 0 L]:l[f.‘HPI'E H Bu6miorexa LIOK
170 CHCTEMATH3AUMA 3HAHWH 1o TeMe 1
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Pe3yaLTATA

JleMOHCTPHPORATE HA MPHMEPAX PONE H MecTO (HIMKH B (hOpPMHPOBaHHH
10.1 COBPEMEHHOI HAYYHOH KAPTHHEI MWPa, B PA3BHTHH COBPEMEHHOH TEXHHKEH
H TEXHOMOTHH, B MPAKTHYECKOH IEATENBHOCTH JTHOJICH

VUHTEIBATL FPAHHLLI [IPHMEHEHHS H3YYEHHBIX (U3MYecKuX Mojeneii: |
MaTepHANIbHAA TOUKA, HHEPUHAILHAS cHCTeMA 0TcuéTa, abeoIloTHO TBEP10e
TeNo, WeanbHbIH ra3; MOJIeNH CTPOEHHS Ia30B, KUIKocTell 1 TBEPIBIX Tel,
TOUeUHLIH MeKTPHYeCcKHi 3apsal — NpH pelneHHn PUIHYeCKHX 3a,1a4

10.2

Pacnosnasars dwmsnueckne apneHns (Mpoueccsl) # 00BACHATE WX HA OCHORE
3aKOHOB  MEXaHHKH, MOJICKYIAPHO-KHHETHUECKOH TEOPHH CTpPOEHHSA
BEIICCTBA W 3NCKTPOJAMHAMHKH: pPaBHOMEpPHOC H  PAaBHOYCKOpPEHHOE
npsaMoIHHeliHoe JBH#eHHe, cBODOAHOE mnajeHWe Tel, [ABIKEHHE [0
OKpPYKHOCTH, HHEpLM4, B3aumozeiictBue Tten; auddysua, OpoyHoBckoe

10.3 JBHAKEHHE, CTPOCHHE HMAKOCTEH M TBEPABIX Ten, HiMeHeHnne oObéma Ten
NpH  HArpeBaHuH (OXJakICHWUM), TEIUIOBOE paBHOBECHE, WCHApCHHE,
KOHJEHCAlHA, [UIaBICHHE, KPHCTAIUIH3AIHA, KHIIEHHE, BIAKHOCTL BO3IyXA,
MOBLILICHHE JaBICHHA ra3a [PH €ro HarpeBaHHH B 3aKPLITOM COCY/IC, CBA3b
ME#IY [MapaMeTpaMH COCTOSHHA rasa B H30IpoLeccax: WICKTPH3aLUHg Ted,
BIAUMOICHCTBHE Japia/108

OnNHCHIBATE MEXAHHYECKOE ABHMKEHHE, HCTIOR3VA d]HSI‘I‘lECKHE BCITHYHHEI:
KOQOpOnHATA, TYThE, NEPEMEIICHHE, CROPOCTh, VCKOPCHHS, MacCd TEna, CHIa,
HMITYIRE  TENd, KHHETHYCCKAA  3IHCPriA, [MOTCHIOHANRHAA  3HCPIHA,

10.4 MEXAHHYCCKAN pﬂﬁDTﬂ. MEXanHYeCkans MOIHOCTE, [MIpH  OIMHCAHHH
OpapiIbno TPaKTOBATE @H?HHCCKH}? CMBICIT HCIOIL3IYEMBIX BCIIHYHH, HX
oDo3HAYCHHA H CAHHHOLI, HaXO0IHThL li!DPM}’J][:L_, CBASLIBAIOMHC Tannylo
d)EIRI-IHECK}'ID BCIHYHHY € IPYTHMH BCITHYHHAMK

OnueeiBaTk HAYHEHHBIE TEILIOBBIC CRBOMCTBA TeN M TEIUIOBLIC HBJICHHH,
HCMOIRIVA l.‘pﬁ?H‘lﬂEKHC BCITHYHHEL, JaBICHHC I'a3d, TCMIICpaTypa, Cpclinas

KHHETHYECKAsA SHEPTHA XA0THYECKOTO ABWKEHHA MOJIEKYIL,
CPEIHEKBAIPATHYHAS  CKOPOCTB  MOJEKYI,  KOJIMYECTBO  TEILIOTHI,
10.5 BHYTpPEHHAA SHeprus, pabora raza, KodpdHUHMEHT nonesHoro AcicTBHA

TEIJIOBOTO JIBUTATEIA: NPH ONHCAHHH TIPABHILHO TPAKTOBATH (DH3HUCCKHH
CMBICTT MCHOJB3YEMBIX BEIHUYMH, HX 0003HAUYCHHA H CIAHHHIBL, HAXOIHThH
(hopMysIBl, CBA3LIBAIONIME JIAHHYI0 (H3MYECKYH) BEIHUHHY C APYIHMH
BEIHYHHAM

OnucelRaTh  H3YYEHHBIE  WIEKTPHYECKHE  CBOHCTBA  BemlecTsa M
MEKTPHHECKHE ABNECHHS (Npolecchl), HCNoibiya (prHandeckne BeHHHHBL
10.6 VIEKTPHHECKHH  3apsjl, WIEKTPHYECKOE 11018, HaNpKEHHOCTR MO,
NOTEHIHAI, PA3HOCTE NOTEHIMAIOB; TIPH ONMUCAHHK TPABHIIBHO TPAKTOBATh
(PHIMHECKHH CMBICIT HCTIONB3YEMBIX BETHYHH, MX 0003HAUEHUA H SIMHUILbI;



YEa3BIBATE (DOPMYIIbI, CBA3LIBAIOIIME JaHHYK (HIHUECKYH) BEIMYMHHY C
JIPYTHMH BEJIHYHHAMH

10.7

aHaIM3HPOBaTh (PH3HYECKHE NMPOLIECCHI H ABICHHA, HCTIONB3YS (DH3HUYECCKHE
3aKOHBI H TMPHHUUNBL 3akon BcemupHoro tarotenud. I, 11 n I sakonw
HelotoHa, 3akoH coXpaHeHHs MeXaHH4YecKoil IHepruu, 3aKoH COXpaHeHHs
HMIYIILCA, [PHHLHI  CYNEPHO3IHLHH  CHI, [IPHHLHI  PaBHOIPABHA
HHEPUHAILHEIX CHCTEM OTCHETA, MONCKYIHPHO-KHHETHYECKYID TEOPHID
CTPOCHHA BENIECTBA, lA30BLIC 3AKOHBLL, CBH3L CpPeiHeH KHHEeTHYeCKoi
JHEPIHH TEIUIOBOIO JIBHMEHHH MOJEKY ¢ adCOMOTHOH TeMmmneparypoii,
HepBLIi  7aKOH  TEPMOIHHAMHKHM: 33KOH COXPAHEHHA IEKTPHUECKOIo
3apaja, 3akoH KylnoHa, OpH 9ToM pauiMgark CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, ero MarTeMaTH4YecKoe BhIPaKEeHWe M YCIOBHA (rpaHulisl, 00IacTH)
NPHMEHHMOCTH

10.8

10.9

OO0BACHATL OCHOBHBIC TNPHHIMOB  ACHCTBHA MallHH, TNpHOOPOBR H
TEXHHYECKHX  YCTpOIiCTB; pawiMuaTk  yciaosBuda HX  OesomacHoro
MCMOIL30BAHISA B MOBCEIHEBHOH HKH3HH

BRIMOAHATE IKCIEPUMEHTHI 10 HCCIENOBAHHID dH3MMECKHX ABICHHH M
MPOLECCOB C HCMOIB30BAHHEM NMPAMBIX H KOCBEHHBIX H3MEPEHHI; TTPH 3TOM
thopmysHpoBate npobneMy (3agady) M THIOTE3Y yueOHOro IKCIIEPHMEHTA,
coDHpaTh YCTAHOBKY M3 TIPETOKEHHOTO 000pYIOBAHHSA, MPOBOINTE OMBIT
H (hOPMYTHPOBATE BBIBOIbI

10.10

OcyuecTenarh 1psAMble M KOCBEHHBIE H3MEpPeHHUs (PHIMUECKHUX BEIHUYMH]
HpH 9TOM BRIGUPATE ONTHMANLHEIH cnocod MIMEpPEeHMH M HCNONL30BATEH
HIBECTHLIE METO/IBI OLIEHKH NOIPEIIHOCTEH HIMepeHHi

10.11

10.12

10.13

Hccneioats  3aBHCHMOCTH — MEKIAY  (PH3MYCCKHMH  BelHMYHHAMH ¢ |
HCMOAL3OBAHHEM NPAMBIX  M3MEpeHHIl; NpH  JTOM  KOHCTPYHpPOBATh
YCTAHOBKY, (DHKCHPOBAaTh  Pe3yILTaTel  MOMYYEHHOH  3aBHCHMOCTH
(hM3MUCCKUX BEIHYHH B BHAe Tabmum M rpadMKoB, JenaTh BRIBOJLI 110
pesynLTaTaM Hcciel0BaHnA

Cobmoaars npasuna Oe30MACHOTO TPYIA NMPH NMPOREASCHHH HCCISA0BaHHI B
paMkax  yueOHOTO  SKCNEpHMEHTa,  y4eOHO-HCCIENOBATENLCKOH W
NPOEKTHOH ACATENBHOCTH C HCTIONb30BAHHEM H3MEPHTEIbHBIX YCTPOHCTR H
nabopatopHoro oGopyI0RaHHA

Pewars pacuérHble 3ajadu ¢ ABHO 3ajaHHON (M3MUECKOH MOJIElIBIO,
HCNOE3YA (PHIHMHECKHE 3aKOHB! B IIPHHIMITBEL HA OCHOBE AHAIH3A YCIIOBHA
3a1a4i BeIOHpaTE QHIHYECKYIO MOJIENL, BBIENATE (HINUECKHE BETHYHHBI
W opMyiel, HeobXoaumele 08 e€ pelieHHA, NPOBOJNTE Pacdérsl M
OUEHHBATE PEATBHOCTE NOAYYEHHOTO 3HAYEHHA (PHIMYECKOH BEIHYHHEL

10.14

10.15

Pemars Ka4ecTBECHHBIC 3a/1auH: BBICTPaNBaTh NOTHYECKH
HEMPOTHBOPEHHBYID LENOYKY paccykAcHHIl ¢ onopoil Ha H3y4eHHLIC
3aKOHEI, 3aKOHOMEPHOCTH H (pHIHYECKHE ABNCHHA

Henonwsosars npu PEEHHH y4eOHBIX 3ajiav COBPEMEHHKIC



HHPOPMALMOHHBIE  TEXHONOIHH U4 NOHCKA,  CTPYKTYPHPOBAaHMA,
HHTEPIPETALMY M NpeicTaBleHus  y4ueOHOH W HAYYHO-TIONYIAPHOM
HHPOPMALIHK, TOJYMEHHONH M3  PaRTHYHBIX HCTOMHMKOB, KPHTHHECKH
AHAIMZHPOBATE MOTYHAEMYI0 HHPOPMALHIO

10.16

10.17

10.18

[pHBOAMTE NPUMEPB! BKIAAA POCCHHCKHX H 3apyDekHbIX YUEHBIX-(HIHKOB
B pasBUTHE HAYKH, OOBACHEHHE [IPOLECCOB OKPYKAIOWIEr0 MHpa, B
paIBHTHE TEXHHKH H TEXHOIOIHI

Hcnoae30Bare TEOPETHYECKHE 3HAHUA MO (PH3HKE B MOBCEIHEBHOH KHIHH
s obecnevenns  OejonmacHoCTH TpH oOpamieHMH ¢ NpHbOpaMH M
TEXHHYECKHMH YCTpolicTBaMH, 18 COXpaHeHHs 3/M0poBbA H coOnoaeHHd
HOPM 3KOJIOTHYECKOT0 MOBeACHHA B OKPYKaIOUIeH cpeae

PaGorare B rpynie ¢ BeIIOJHEHHEM PaiM4HBIX COUHAIBHBIX poei,
IUIAHUPOBATE PABOTY IPYIIILL, PALHOHANLHO pacnpeielarTs 0DA3aHHOCTH |
IUIAHHPOBATE JeATellBHOCTE B  HEeCTAHJAPTHBIX CHTYAIIHAX, &/eKBATHO
ONCHHRATE BKJI4I KaKIONO W3 YYACTHHKOB TPYNNEL B PEIICHHE
paccMaTpHBaeMoil npobaeMsl

11 KJIACC

Kon
npoecpaeMonro
peiyaeTaTa

11.1

11.2

11.3

IlpoBepsiemMblie NPEAMETHBIE PE3YIAbLTATHI OCBOCHHUS OCHOBHOM
olpa3oBaTeabHON NPOTPaMMEI cpeaHero obimero obpasoBanus

JleMOHCTpHPOBATE HA NPHMEpax poab H MecTo (3Mkn B (hOPMHPOBAHHH
COBpEMCHHOI HayuHOl KapTHHBEI MHpPa, B Pa3BHTHH COBPEMEHHOH TeXHHKH
H TEXHOIOTHil, B [PAKTHYECKOH [JedATeNLHOCTH J0AeH, LeNOCTHOCTE M
equHCTBO (i3nveckoil KapTHHLEL MHpa

YunureiBaTe IPaHulibl [IPHUMEHECHHA M3YHEHHBIX (PHIMHECKHMX MOJeNei:

TOUYCYHBIH MEKTPHYECKHI 3apsjl, SACpHAs MOJAC]HbL aroMa, HYKIOHHas
MO/IE/Tb ATOMHOTO AIPa MPH PEHICHHH (PH3HYSCKHX 3a1a9

Pacrnoznaears (pu3HUCCKHE ABACHUS (NpoLecehl) H 00LACHATL HX HA OCHOBE

3AKOHOB  WICKTPOAHHAMHUKH M KBaHTOBOH  (M3MKH: SIeKTpHHecKas
NPOBOMMOCTE, TEIUIOBOE, CBCTOBOE, XHMHYCCKOE, MAarHuTHOE JAcHCTBHA
TOKA, B3aUMOJCHCTBHE MArHHTOB, EKTPOMATHHTHAA HHIAVKUHA, AciicTBHE
MArHMTHOIO MOJIA HA NPOBOJHHK € TOKOM W JIBHAKYUIMICHE 3apsj,
WIEKTPOMATrHHTHBIE konehaHus H BOJIHBL, NPAMOJIHHEHHOe
PACHpOCTPAHEHHE CBETa, OTpaykeHHe, NpeioMieHHe, HHTepdepeHins,
audipakiia 1 NOAApH3AINA CRETa, JIHCnepeHs ceeta, (PoToaeKTpPHYeCKHil
apdexr (pororpdext), creropoe narneHHe, BOIHHKHOBEHHE JIMHEHYATOrO
CIEKTPpA aToMa BOJIOPOA, ECTeCTBEHHAA H MCKYCCTBEHHARA
PAIHOAKTHBHOCTR

11.4

OnHCBIBATE H3YHEHHBIE CBOHCTBA BelecTsa (T)J'[E’:KTFIH‘-IECKHE, MArHHTHEIC, .




ONTHYECKHE, WIEKTPHYECKYH) NPOBOAMMOCTE  Pa3IHYHBIX  Cpesl) H
WIEKTPOMATHHTHBIE  ABJEHHA  (NPOIECCHI), HMCnoab3ys  (usnueckue
BEJIHYMHBL: WIEKTPHUECKHI 3apa/l, CHIIa TOKA, JMEKTPHYECKOE HANIPSKEHHE,
WIEKTPHYUECKOE  CONPOTHRIGHHME, pa3HOCTh noTeHumanor, 2J1C, padorta
TOKA, MHAYKIHS MarHuTHOro nons, cuna Amnepa, cuna Jlopenua,
HHIYKTHBHOCTE KATYIIKH, JHEPIrHA MEKTPHHECKOTO W MAarHHTHOTO TOJEH,
nepHol B ¥acToTa Konebanui B KoneDaTensHOM KOHTYPE, 3apal M cHia
TOKA B TMpOLECCEe TapMOHHYECKHX WICKTPOMArHHTHBIX  KoleOaHwii,
(OKyCHOE PpacCTOSHHE W ONTHYECKAs CHAA JIMH3LL, T[PH  ONHCAHHM
MPABHILHO TPAKTOBATH (PM3IHYECKHH CMBICT HMCMONB3YEMBIX BEAHYHMH, HX
obo3HauYeHHa W eIMHHIBI; YVKA3bIBAThL (POPMYNELI, CBA3LIBAIOIIHE JaHHYIO
(hH3IHUECKYIO BETHUHHY ¢ IPYTHMH BETHYHHAMH

OnuchIBaTh W3YYEHHBIE KBAHTOBBIE ABACHHA M MPOIECCH, HCMOMBL3YVA
(p3MHECKHE BEAMYHMHBI CKOPOCTh WIEKTPOMArHWTHBIX BOJIH, [UTHHA BOJTHBI
M 1acTOTa CBETd, DHEPIHA W HMMYAbe (JOTOHA, MEpHOI MOJYPAcHaa,
11.5 JHEPIrHA CBA3H ATOMHBIX ANEP: NPH ONHCAHHH [PaBHIBHO TPaKTORATE
(PM3MFECKHH CMBICA HCHOIB3YEMBIX BETHYHH, HX 0003HAYEHHA H EIHHHIIBI;
YKa3bIBaTh (JOPMYIIbl, CBA3BIBAIOIINE [JaHHYH (H3HYECKYD BEIHIHHY C
JIPYTHMH BeTHYHHAMM, BBIMHCIATH 3HaAUCHNHE (PH3HUMECKOH BETHTHHBI
AHanUINPoBaTh (MINYECKHE NPOLECCH M ABIEHUA, HCNONL3YA (PH3HYECKHE
3aKOHBL W NPHHUMILE  3aK0H  OMa, 3aKOHBI  NOCHEN0BATENBHOIO M
NAPALIEILHOIO COS/IMHEHU NPOBOHUKOB, 3akoH JLkoyns — JleHua, 3akoH
WIEKTPOMATHUTHOH HMHYKLHH, 33KOH IPAMOJIHHEIHHOIO PacipocTpaHeHus
CBETA, 3aKOHBI OTPAKCHHA CBETA, 3AKOHBI NPEIOMIEHHS CBETA, YPABHEHME
11.6 DitHwrreiina i ortoadperra, 3aK0H  COXpaHEHMH  IHEPIHH, 3AKOH
COXPAHEHHA HMITVIBCA, 3AKOH COXPAHCHHA EKTPHHECKOro 3apajiia, 3aKoH
COXPaHEHHA MacCOBOTO “MCIa, MocTynarel bopa, 3aKoH pagHOaKTHBHOTO
pacnajga: MpH 3TOM pa3HuaTh CIOBECHYO (DOPMYIHPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE  BbIpAKEHHE W ycjaoBuA  (rpanuubl,  obnacTi)

MPHMEHHMOCTH _
11.7 OnpegelaTs  HalpasleHHe  BEKTOPA  HMHIVKIIHHM  MAarHHTHOTO 10
MPOBOJIHHEKA ¢ TOKOM, CHILI AMniepa u cuibtl Jlopenna _
11.8 Crpouth W onmceiBaTh H300p@KEHHE, CO3JABAEMOE IUIOCKHM Eepl{aﬂom._.

TOHKOH NTHH30H

BBINOJHATE SKCNEPUMEHTHI 110 HCCISJA0BAHHIO (PHIMHECKUX HBICHHH W
MPOLECCOR ¢ HCTMOABIOBAHHEM NPAMBIX H KOCBEHHBIX HIMEPEHHIT IIPH 3TOM

11.9 (opmyaupoeats npobiemy (3a1a4y) M rHnoTe3y y4ebHOrO IKCHEPHMENTA,
COOMpaTh YCTAHOBKY M3 NPEUIOKEHHOTO 0D0PYI0BAHHA, MPOBOHTE ONBIT
H OpPMYTHPORATE BRIBO/IEI

OcyuiecTBATs NPAMBIC H KOCBEHHBIC H3MEpPEHHA (H3HYCCKHX BEIHYHH;
11.10 IOpH STOM BBEIOHPATE ONTHMANBHBEIH cnocod H3IMEpeHHA H HCNOAB30BATh
HIBECTHRIE METO/Ibl OLEHKH [OrPeliHoCcTeH HaMepeHHi

1311 [ MCCHE.[[DBHTB FABHCHMOCTH (l]IrI']HT-]GCKHK BCIHYHH C© HCOOJIB3I0OBAHHCM




NPAMBIX M3MEPEHHH; TTPH ITOM KOHCTPYHPOBATE YCTAHOBKY, (PMKCHpOBATE
PE3VALTATEE NOJYMEHHOH 3aBHCHMMOCTH (PHM3MYMECKHMX BEIMMHH B BHJEC
Tabauil ¥ rpadMKOR, Je1aTh BRIBO/IBI 10 PE3YIBTATAM HCCIEN0BaAHHS

1112

11.13

11.14

11.15

Cobnoaats npasuna De3onacHoro Tpyaa OpH NPoOBEIEHHH HCCIeI0BaHHIl B
pamkax  y4eOHOro  JkcnepuMenTa,  y4eGHO-HCCIEJOBATENILCKOH W
NPOEKTHOH AEATEIIEHOCTH ¢ HCIIOUIL30BAHHEM HIMEPHTENLHLIX YCTPOHCTE 1
J1abopaToOpHOro 0DOPYIOBAHIA

Pewates pacué€rHreie 3a1auM ¢ ABHO 3a7aHHOH  (PHIHYECKO MOAETBIO,
HCNonb3ys QHU3MHecKne 3aK0HBI M IPHHITHIILI, HA OCHOBE AHATH3A YCIOBHA
3ana4yH BeIOHpaTL (PH3HYECKYI0 MOJENE, BBIACHATE (PHIHYCCKHE BETHUHHLI
H thopMmynsl, HeoOXoaumble 1nd e€ pelleHHs, TMPOBOAHTL pacuérhl H
OLIEHHBATE PEATBHOCTE MOTYUEHHOTO 3HAYCHHA (H3HYECKOT BEMHYHHEI
Pewars KAYeCTBEeHHbIe 3a/1a4H; BLICTPAHBATE JIOTHHYECKH
HENPOTHBOPEYHUBYIO LIENOYKY paccykAeHHil ¢ olopoid Ha H3y4eHHbIe
3AKOHBI, 3aKOHOMEPHOCTH W (pH3HUECKHE ARTCHUS

McnonbzoBate  npu peieHn  y4eDHBIX  3a1a4  COBpEMEHHBIE
HH(POPMALIHOHHBIE  TEXHONOTHH NI MOHCKA,  CTPYKTYPHPOBAHHA,
HHTEPNpeTallHn MW OpeacTaBneHus  yueDHOH M HAyYyHO-TONYAAPHOI
HH(OPMALIMH, NOAYYCHHOR W3 pa3NHYHBIX HCTOYHHKOB, KPHTHYECKH
AHANHIMPOBATE HOIYYaeMy0 HHpOPMALHIO

11.16

13:A7

11.18

11.19

oOBSCHATE NPHHUMITBL JCHCTBHA MamuH, NPHOOPOB M TEXHHYECKHX |
YCTPOIICTB; pasnu4aTh YCIOBHA HX O€30MacHOr0 HMCHOJB30BAHHA B
NOBCEIHEBHOH KH3HH

[MpuBoAHTE NPUMEPLI BKNAIA POCCHHCKHX H 3apyOeHbIX YH4EHBIX-(DH3HKOB

B Pa3sBUTHE HAYKHM, B OOBACHEHME NPOLECCOB OKPYMKAKOIIEr0 MHpa, B
PAIBHTHE TEXHUKH W TEXHOIOIHIH

Henonp3opate TeopeTHYECKHE 3HAHHA M0 (PH3HKE B MOBCEAHCBHOMH #AH3HH

i obecredenns OeE30NMACHOCTH NOpH  oOpalieHHH ¢ OpHOOpaMH M
TCXHHYECKHMH YCTPOHiCTBAMH, A4 COXpaHCHHA 310pOBbA H cOOMIONCHIA
HOPM JKOJIOrHYECKOro MOBEACHNA B OKpYy#&Kalowieil cpene

Paborate B rpynne ¢ BBIMOJHEHHEM Ppa3IHYHBIX COUMAILHBIX POJIEH,
MIAHHPOBAThL paboTy TPk, PALHOHAILHO PACHpPEACIATE 00AZAHHOCTH H
IUIAHHPOBATh ICATENIBHOCTh B HECTAHAAPTHBIX CHTYalMAX, AJCKBaTHO
OLECHHMBATL BKJIAI K&KIOTO W3 YYACTHHKOB TPYONBl B PELICHHE
paccMaTpHBaeMoii npodIeMsl




KoinpukaTops 2J1eMeHNTOB COAepAanNs H NPOBEPAeMbIX TPeDOBAHNI K pe3yabTaram

10 KJIACC

Kon Koa nposepsiemoro

pazaenaa MIEMEHTA

ocgocHus OO nasn yuedumx npeaveroe 'HA

IlpoBepsieMBbI€ Y IeMEHTHI COAepKAHH

OHUIHKA 1 METO/JABI HAYYHOT'O TTOSHAHHWA

1.1

1.2

@®u3zuka — Hayka o npupoge. Hayuubie meroas
MO3HAHUA OKpY:Katomero Mupa. Pons sxcnepumenta
H TEOpHH B [Mpolecce MO3HAHHA — MPHPOILL.
DKCNEepHMEHT B (hH3HKE

Mojennposanue (hraMHecknx ABJIEHHH H
npoueccoe. Hayunwle runoressl. @Ouzndeckue
3aKOHBI W TeopuH. ['paHuIbl  PHMEHHMOCTH
(uzuueckux  3akoHoB. [IpHHUIMI COOTBETCTRHA.
Pone m  mecto dusukn B (POPMHPOBAHHH
COBPEMEHHO  HayuHOH  KapTHHE  MHpa, B
NPAKTHYECKOH AeATENBHOCTH JTHOIEH

MEXAHHKA

2.1.1

stPart##KMHEMATHKA

Mexannueckoe JIBHIKEHHE. OTHOCHTENLHOCTE |
MexaHudeckoro  Jpiskenun.  Cuerema  orcuéra.
Tpaerkropus

2.1

2.14

[lepeMeimiente, cKOpPOCTE  (CpelHAS  CKOPOCTh,
MIHOBEHHAasA CKOPOCTh) H YCKOpEHHE MaTepHalLbHOM
TOYKH, UX [POCKIHH HA OCH CHCTEMBLI KOOP/IWHAT.
Crnoxenne nepeMelienui 1 clIoKeHHE CKOpocTei
PasHOMEpHOE H PABHOYCKOPEHHOE NPAMOIHHEHHOE
apuxenne.  padmkn  3aBMCHMOCTH  KOOp/IMHAT,
CKOPOCTH, VCKOPSHHA, NOYTH ©  TIEpEMEIICHUA
MATEPHANBHOH TOYKH OT BPEMEHH

Ceoboanoe nagenue. Ycekopenne ceoboHoOro
MnajcHHA

Kpurommneiinoe JBHACHHE, PapnomMepHoe
JIBH’KEHHE MaTEpPHAIbHOH TOYKH 10 OKPYKHOCTH.
Yrnoras ckopocThk, nuHelHas ckopocte. [lepuon u
vyactoTa. LlenTpocTpeMuTeIRHOE YCKOPEHHE

Texnnyeckne ycrpoiicTBa: CHHAOMETD, JIBHKEHHE
CHAPAI0E, HEMHBIE H PEMEHHBIC NEPE]IAvH

[Mpaxtuueckue paGothi. M3mepenne MrHOBEHHOI |
ckopoct. Mecnenosanue COOTHOLIGHHS MEHTY




NYTAMH, NPOIIEHHBIMH TeNnoM 3a
NOCJIE/OBATENLHEIE PABHBIE MPOMEKYTKH BPEMEHH
NPH PABHOYCKOPEHHOM [IBIGKEHHH C© Ha4dalbHOM
CKOPOCTRIO, paBHOH Hymo., Hivienwe apvxeHHs
IapuKa B BA3KOH AmakocTH. M3yuenne nsumenms
Tena, OPOIMIEHHOTO FOPH30HTAIEHO

#HHEPartH ITMHAMMPEKA

391 [Mpurnun  otHocuTensnocTH  [anunesa.  [leproii
o 3akoH Helotona. Maepumanbhbie cuctemsl oTeuéTa

2.2.2 Macca rena. Cuna. TIpHHIMIT CYNEPIIOZHIMN CHIT

Bropoii 3akon HeloToHa 10A MaTepHansHON TOUKH B
223 uHepuuaneHoi cucreme orcuéra (MCO). Tpermii
saxon HeloToHa 11s MaTepHambHBIX TOUYEK

Jaxou BCEMHPHOIQY  TATOTEHHA. Cuna  TamecTH.

Bt [Mepras kocMudeckas ckopoctk. Bec Tena
2.2.5 Cuna ynpyrocti. 3akon ['yka
Cuna  7Tpenns. Cyxoe Tpenne. Cuna TpeHHA
226 CKOJIBHKEHHA W cHaa TpeHus nokod. Koaddwmiment
TpeHnd. Chia cOTPOTHRIEHHS NPH JIBHAKSHHH Tena
29 | B JKMAKOCTH HIIM rase _
' 227 [loctynarensHoe ©  BpawarcibHOC — IBHKCHHE '
abconoTHO TBEPOID TEna _
MoOMEHT CHIBI OTHOCHTETRHO OCH  RpallleHHA.
228 [Tnevo cunwl, Yenoeusa pagHOBECHA TREPIOTO TENA B
HCO
229 TexHu4eckHe yeTpoicTea; NOAIUMITHUKN, JBHIKEHHE

HCKYCCTBEHHBIX CIIYTHHKOB

[lpaxTHueckne pabotel. HiydueHue RHmKEHHH
Opycka 10 HAKIOHHON IUIOCKOCTH 0] JcHCTBHEM
HeckonskuX cua. Mccnenosanie 3aBHCMMOCTH CHI
2.2.10 YOPYrocTy, BOZHHKAWOIWMX B JaedopMupyemoii
NPY#KHHE H PE3HHOBOM 00pasue, OT BEIHYHUHBI HX
nepopmannn. Hecnenopanne ycnosuil paBHoBecH:
TBEPIOTO Tea, HMEIOILETO OCh BpallleHHs

it Pariii 3AKOHBI COXPAHEHWA B MEXAHHKE

MMnyise MATCPHAILHOH ~ TOYKH,  CHCTCMBI
2:3.1 MaTepHanbHBIX ToYeK. HMNyabe CHIBI H HIMEHEHHE
23 . HMITYILCE Tead

3akon coxpaHeHua uMnynkca B HCO. PeaktuprOE
JBHKEHHE

2.3.2

233 ' Pabora cusl



MomHocTs cHilbl

2.3.6

Kuiernueckas 9Heprus MaTepHaibHOH  TOUKH. |
Teopemao kHHETHUECKOI SHEPTHH

[MoTennmansnas sxeprus. [oTeHumansHan sHeprus
YIpyro neOpMHUPOBAHHOM TMPYAHHHI,
[MoTennmansrasn sHeprua teaa BOUIH3H MOBEPXHOCTH
3eman

2.3.7

2.3.8

239

[MoreHuMallbHBIE H HENOTEHUHAIbHBIE CHILL. U3
paﬁn}'m HEMOTCHUHANBHBIX  CHII € M3IMCHCHHCM
MeXaHHYeCKoi JHEPIHH  CHCTEMBI  Tell. Fakon
COXpPAHEHHA MeXaHH9eckoi SHEPTHH

YHP}THE H HEYTIPYTHE CTONKHOBCHHA

Texnudeckue  ycrpoiicTBa:  JBHKEHHE  pakeT,
BOJIOMET, KONEp, NPYKHHHBI THCTOIeT

2.3.10

[Mpaxtiueckue paboTsl. M3yuenne ceaszu ckopocteil |
Ten npu Heynpyrom yaape. Mccnenosanme cBszH
paboThl CHIOBI C M3MCHEHHEM MeXaHH4YeCKoii
IHEPIrUH TEa

3 MOJIEKYIJISPHAA ®U3UKA U TEPMOJHHAMHKA
#i#ParittOCHOBbBI MOJIEKYJISIPHO-KMHETHYECKON TEOPUH

OcHoBHEIE MOJTOKEHNA MOJIEKYIAPHO-

311 KMHETHYECKOH TeopuH. bpoyHoBCKOe IBMKEHME.
Huddyzna. Xapaktep IBHAKSHHA H B3aUMOICHCTBHA
YACTHIL BEIECTRA _
Mojenn crpoeHHs ra3oB, KWIKOCTeH M TBEPABIX

3.1.2 1€l M O0LACHEHHE CBOHCTE BEIIECTBA Ha (OCHOBE
ITHX MOJIeneH

313 Macca MOJIEKYI. Komuectro BELLECTBA.
[locTosnnas Asoraapo

1 3114 Tennosoe  pasnosecne. Temmneparypa n €

namepenue. lkana remneparyp Lenscns
Mopaens uaeanbuoro raza. OcHOBHOE ypaBHEHHE

3.1.5 MONEKYIAPHO-KHHETHYECKOH TeOpHH HACAlLHOID
rasa .
AOCOmMOTHAA TEMIEpaTypa Kak Mepa cpegHei

3.1.6 KHMHETHYECKOH 9IHEPIrHH  TEMJIOBOTO  JIBHKEHHSA
vyactuil raza. [lxana remneparyp Kenseuna

317 Ypaeuenne Knaneiipona — Mengeneesa. 3akoH
JansToHA _

318 ["azoBbie 3akonbl. M30npoueccs B niaeansHOM rase ¢ '

MOCTOAHHBIM HKOMHYCCTBOM BEIICCTEA. H3I0TCDMAE,




Hioxopa, wiobapa

3.1.10

Texnnueckne ycTpoiicTBa: TepMOMETP, DapoMeTp

[Mpaxruueckue pabote. Mamepenne Macchl BO3yxa
B KaaccHoi komuare. Mccnenopanue 3aBMCHMOCTH
MEAIY TapaMeTpaMu  COCTOAHHMA  Pa3peKeHHOTO
rasa

3.2.2

3.23

3.2.4

OCHOBBI TEPMOJHHAMHKH

Tepmoaunamudeckan CHCTEMA, Brytpennss
FHEPTHA TEPMOJIHHAMHYECKOH CHCTEMB H CIOCO0B
e WIMEHEeHUA

Konuuecrso  rTemnorel # pabora. Bryrpennss
IHEPIHs OJIHOATOMHOIO HIealLHOID raa

Bumw TEMIOTCPEIadH: TEMIONPOBOIHOCTE,
KOHBEKIIHA, winvuecHue. TennoéMmkocTk  Tena.
YiaeneHas — TenaoéMEOCTE  BemlecTea.  Pacugr
KOJHYECTBA TEIUIOTHI [IPH TEILIONepejaye

[eperiii  3akon  TepmoauHaMmuk. [Ipumenenne
MEPROTD 3AKOHA TEPMOIMHAMHKH K HMIOTIPOILIECCAM,
['padmueckas uaTepnperamua paboTel rasa

3.2.5

Termosete  mammpel.  [lpuHuuner  aeficTeus
TerioBbIX Mamud. [lpeoOpasoBanus oSHeprum B
TenNoBLIX  ManmHax, Koagduuuent nonesHoro
neitcrena (nanee — KITT) rennosoit mamuas, [ukn
Kapro u ero KIIJ]

3.2.6

3.2.7

328

Bropoii 3akon TepmonmpamuikH. HeoGpatumocTts
npoueccos B npupoje. TennoBele IBHraTenH.
KONOrHYECKHE NPoOaeMBl TEMIOIHEPreTHKN

Texuuyeckue yCTpoHCTBA: JBUraTe/lh BHYTPEHHErO
Cropaud, ORTOBOH XONOAHIBHHE, KOHJIMUHOHED
[IpakTHueckne paboTel.  HMamepenue yaenbHOM
TCIUIOEMKOCTH

HHPartHHATPEIATHBIE COCTOSHUWSA BEHIECBA. ®A30BLIE

3.3.1

3.3

[MEPEXO/bI

I'lapouﬁpamaa!mc H KOHIcHCAllH:A. HGHE[]JE:HHC H
KHMeHHe. YaeneHas Tenuota HBPDDEPEIEGBB.HHH.
JaBHCHMOCTE TCMICPATYPEI KHIICHHA OT JaBJICHHH

ABCOMOTHAS H OTHOCHTENBHAS BAAKHOCTL BO3IYXA. |
Hacbimennstii nap

Teépnoe Teno. Kpucranmuueckue M amopdusie
Tena. AHHIOTPOIHA CROHCTE KpHeTa/uoB. Huakue
KpucTaisl, COBpEMEHHBIE MATEPHAITBI



4.1

4.2

[Inagnenne n KPHCTAIITH3 A, YaenwHan tennora

— nnasnenns, CyGaumaius

3.3.5 Ypasnenne tennoporo Hananca
Texuuueckne YCTPOHCTRA: THIpOMETP H

336 NCHXPOMETP, KLTOPHMETP, TEXHOMOTHH TMOIYHCHHS
COBPEMEHHBIX  MaTepHanoB, B TOM  uHCIe
HAHOMATEPHATOR, H HAHOTEXHOIOTHH

137 [pakruueckne paGotel. Hiamepenue BlIaXHOCTH .
BO3IYXa

SJIEKTPOJIMHAMHEKA
HEParHHIJIEKTPOCTATHEA

4153 DnexTpu3aing  Ten. Jnextpuqeckmid sapan. [ea
BHJIAa WICKTPHYCCKHX 3apAIoB

4.1.2 [TpoBOAHHKH, THATEKTPHEN H NOJYIIPOBOTHHKH

4.13 3aKoH coXpaHeHH MEKTPHUECKOTO 3apaia

4.1.4 Baaumojieiictene sapanos. 3akod KynoHa _
DnexkTpHUecKoe noJie. Hanps:xéHHocTh .

4.1.5 eKTpHUeckoro noas. [IpHHUHD  cyNepro3HiHH.
JInuuu HanpaKEHHOCTH HICKTPHYECKOTO M0JIA

416 PaboTa CHI IMEKTPOCTATHUECKOTO nosns.
[Notenuman. PasnocTs noTeHumanos
[lpoBoguukn H  JIUVICKTPHKH B [OCTOAHHOM

4.1.7 INEKTPHUCCKOM fnoJie. Juanextpucckan
NPOHHIAEMOCTE _
DnexTpoéMiocTh. KonaeHcaTop., DIeKTpoéMKOCTE

4.1.8 MJAOCKOTO KOHAGHCATOPA. JHEPrus 3apsKeHHOro
KOHeHcaTopa _
Texnuueckue YCTpOHCTBA: MEKTPOCKOI, |

419 AEKTPOMETP, AEKTPOCTATHYECKAA JaIHTa,
JAIEMICHHE  WIEKTPOUPHOOPOB,  KOHJEHCATOP,
KCEPOKC. CTpyitHbIA npuaTEp _

41.10 [IpakTHueckue paboTsL. Hamepenne

?JJ]QKTFDEMKD CTH KOHACHCATOpA

#H#APar#ATIOCTOSHHBIA DNEKTPHYECKHI TOK. TOKH B PA3/TMYHbBIX

CPEJAX _
Yenosus CYIIECTBOBAHHSA NOCTOAHHOTO
42.1 aneKkTpHyeckoro toka. Merounnkn toka. Cuna toka.
[TocToAnHELi TOK
4.2.2 Hanpsxenue. 3akon OMa and yyacTka LenH _
423 DNEKTpHYECKOe CONPOTHEIICHHE. VienkHoe |

COMNPOTHEICHHE BEUHISCTEA




4.2.4

[ocnenopatensio €, [HEPpAUICIBHOS,  CMCIIaHHOE
COCIHHEHHE ITPOBMIHHEOR

4.2.5

4.2.6

Pabora anextpuueckoro Toka. 3akon moyma — |
Jenua

Mountnocts ANERTPHHECKOTO TORD

427

4.2.8

429

WIEKTpOABMKYIlas cuia  (ganee - DJAC) u
BHYIPEHHEE COIPOTHBICHHE WCTOYHHKA  TOKA.
3akou Oma JL1s MOJTHOH (31aMEHYTOH)
WieKTpHYeckoi ueny. KopoTkoe 3aMeIKaHHe
DNEKTPOHHAA TNPOBOIHMOCTE TBEPIBIX METAIIOR,
3aBHCHMOCTE  COMPOTHBAEGHHA — METanNnoB  OT
TeMnepaTypel. CBepXnpoBoIHMOCTD
Dnekrpudeckii  Tok B Bakyyme.  Ceoiictea
WIEKTPOHHBIX [TYHKOB

4.2.10

4.2.11

Monynposoauuku. CobcTBeHHAas W NpUMEcHas |
MPOBOJAMMOCTE NOAyNnposoaHHKos, CeoHcTea p-n
nepexoja. [lomynpoponnukossie npubope

DNEeKTPHUECKHH TOK B IMEKTPOSIHTAX,
DNEKTPOIMTHYECKAR IMCCOIHALINA. DIIEKTPOIH3

4.2.12

Dnextpuyecknil Tok B razax. CaMocToATeNLHBIT H
HECAMOCTOATCABHBIH  pazpan.  Painuupbic  THIBL
camocTosTensHOro paspsia. Monuus, Inasma

4.2.13

4.2.14

TexHuueckne yCTpoHCTBA: aMIEPMET]P, BOJBTMET],
PEQOCTAT, HCTOMHHEH TORD, WICKTPOHAIPCRATCTEHRIC
npubopkI, ANEKTPOOCBETHTENBHBIE NpHOOPHL,
TEPMOMETP  CONMPOTHRIACHHA, BaKVYMHBIH  JIHOI,
TEPMHUCTOPEL i (hOTOPEIUCTOPEI,
MOAYIPOBOIHHKOBEII 1HO, rajlbBaHHKa
[Mpakruueckne padorsl. H3ayuenme cmewannoro
COE/IMHEHHS PE3UCTOPOB,

Hamepenne 2JIC  werodHuka Toka Mo ero
BHYTPEHHETO CONPOTHBIEHHA., Habmonenne
ANERTPOIIHSE

11 KJACC

Koj

Koanpoerepsiemoro

paiaeia IIEMEHTA

4

[posepaemMbIe JIEMEHTHI COIEPKAHNA

SJIEKTPOAHHAMHKA

4.3

#HPartHMATHUTHOE TMOJE. SJTIEKTPOMATHHUTHASA MHYVKIIWA




=

IocToannse MATHHTHI, Bzawmoneiicreie
NOCTOAHHBIN MATHHTOR

432

434

4.3.5

43.6
4.3.7

4.3.8

MaruutHoe none, Bektop MaruMTHOH HHIYKUHH.
[lpunuun cynepnosuunu. JluHuH  MarHuTHOH
HHAYKLIHH. KapTHHA IHHHI MardHUTHOH HHIYKUHH
[10J15 NOCTOAHHBIX MATHHUTOR

MarnnThoe none nposoannka ¢ Tokom. Kapruna
NUHAI NONA JUTHHHOTO TPAMOTO TNPOBOJAHHKA H
JAMKHYTOTO KOJIBIEBOTO NMPOBOJHHKA, KATYIIKH C
tokom.  Onwit  Operena.  BaanmoneiicTeHe
MPOBOAHIKOB ¢ TOKOM

Cuna AMnepa, eé MOJIYIIL H HallpaBlIeHue

Cuna Jlopenna, e Mmoaynb M HanpaBIcHHE.
JIBsKeHe 3apaKeHHOf Y4acTHIBl B OIHOPOIHOM
maruuTHOM none. Pabora cunel Jlopenua

SBneHHE MEKTPOMArHHTHOH HHIYKIHH
[loTok BekTOpa MArHHTHOH WHIYKIHH

IAC  wHaykowe, 3aKoH  MIEKTPOMATHHTHOH
uHaykin Papanes

4.3.9

Buxpesoe anexrpuueckoe noie. 3/1C nuaykuun B
MPOBOAHNKE, ABHKYIICMCA [OCTYNATCIBHO B
JIHOPOAHOM MarHHTHOM 110J1e

4.3.10

[lparnno Jlenua

4.3.11

4.3.12

Huaykruerocts., Hsnenne camoumuykuun. /10
CAMOMHIYKLIHH
Hﬂepn{a MATHHTHOTO IMOJTE KaTYIOEH C TOROM

43.13

4.3.14

4.3.15

DNEKTPOMArHHTHOE noJie

Texuuueckue }“ET]JUﬁETBal MOCTOAHHBIC MATHHTEI,
MCETPOMATHHTEL, XNICKTPOIBHIATC IR, YCEOPHTEIH
MEMCHTAPHBLX YacTHI, HHAYKUHOHHAA [1CYb
[lpakrnyeckne pabGotel. Hi3ydeHuwe MaraMTHOro
o8 Katynku ¢ rokom. Hecnenopanue JeicTaus
NOCTOAHHOTO MArHUTA Ha  PaMKy ¢  TOKOM.
Hcenenosanne  ABAEHMA  WIEKTPOMArHWTHOH
HHIYKIHH

I{.D.HE BAHHWA 1 BOJIHEI

itiParttMEXAHHYECKHE W SJIEKTPOMAI'HHMTHBIE KOJIEBAHWA

5.1.1

Konebarensnaa cucrema. Croboausie konebanms,
[apmonnyeckne konebanma. [lepuon, wactora,
aMnnuTyaa 1 asa konedannii

[Ipyxuanbnil MasTHIE. MaTeMaTHIeCKHI MaadTHHK




3.1.3

VparHeHHe FAPMOHHYECKHX KoneGaHHii.
Kunemaruueckoen  JIMHAMMYECKOE  ONHMCAHHE
Ko1e0aTebHOTO JIBHAKEHHA

514

215

5.1.6

[lpeBpamenne 3Heprud MOpH  TapMOHHYECKHX
kostebanmax.  COpask  aMIUIHTYABl  KoseDaHwui
HCXO/IHO BEIMYHHEl ¢ aMIUIMTYIaMH KoJleDaHui
€€ CKOPOCTH U YCKOPEHHS

Konebarennusrii KOHTY]. Croboaneie
INEKTPOMArHuTHRIE  Koaebanua B HICATBHOM
kosiebaTebHOM — KOHTYpe. AHANOrHA  MEKIY
MEXaHHYECKHMH i YICKTPOMArHHTHBIMH
konebannamn. @opmyna Tomcona

3aKOH  COXpaHEHHA 9HEprHH B HJeAlLHOM
KoJleDaTellkHOM KOHTYpE

5.1.9

BrinyikIeHHEIE MEXaHHYECKHE konebanms. |
Pezonanc. PesonancHas kpusad. BriHykIcHHEIC
INMEKTPOMATHHTHBIE KoNeOaHHA.

[Tepemennsiii TOK, CHHYCOMTANBHBIH TTEPEMEHHBIH
TOK.

MompocTs nepeMeHHOT0 TOKA. AMIUIHTYIHOE H
JASHCTBYIOMEE JHAYEHHE CHIILL TOKA M HANPHKEHHUA |

3.1.10

3.1.11

5.1.12

Tpanchopmatop. IllpowseoacTro, mnepemava

notpebnenne IMMEKTPHUECKOIT IHEPTHH.
DKOTOTHYECKHE  PHCKH  TpH  TIPOHM3BOJICTBE
ANEKTPHIECKOH IHEPTHH. KynwsTypa

HCIONbL30BaHuA JIEKTPOIHEPTHH B MOBCEIHEBHOI
KH3HH

TexHuueckue verpoiicrsa: ceiiemorpad,
MEKTPHYECKHIT 3BOHOK, JIMHHH MICKTpOnepe1ay
[TpaxkTHueckne padoThl. Hcenenosanne
3aBUCHMOCTH NEpHOAA ManbiX Koaebanuil rpysa Ha
HHTH OT JAMHBI  HHTH M Maccel rpysa.
Hccneaopanue MepeMEHHOTO ToKa B UENH W3
NOCHEAOBATENLHO COCAMHEHHBIX KOHACHCATOPA,
KaTYIIKH W pe3HcTopa

#ittPariiMEXAHHHYECKHE M SJIEKTPOMATHHTHBIE BOJIHBI

Mexannueckne BOJIHB, YCIIOBHA

5.7.] PACTIPOCTPAHCHHA. [Tepunos. Cropocts

5.2 PACIPOCTPAHEHHA W UTHHA BonHEL [Tonepeynsie n
NpOA0JIBHBIE BOJTHEL |
599 tPards MoTepdepermma w andpaxins .

MEXaHUYECKHX BOJIH




Ieyk, Crkopocts 3Byka. ['poMkocts 3Bvka. BricoTta
ToHa, TemOp 3BYKa

524

5.2.6

5.2.7

5.2.8

ONEKTPOMATHHTHBIC BOJHBL YCIOBHA H3/IyYeHHA
INEKTPOMArHHTHBIX BOIH. B3aumubas opuenTtauns
pekropoe E, B H v B 2slekTpOoMarHuTHOI BOTHE B
BAKYYME

CROHCTRA MEKTPOMATHHTHRIX BOJH: OTPAKEHUE,
MPeTOMICHHE, MOJIAPH3ATIHA, nudpaxima,
untepdepennma.  CKOpOCTh  3MEKTPOMATHHTHBIX
BOJTH

[lkana AWEKTPOMArHHTHEIX  BOJIH. HPHMEI-IEHHE
MIEKTPOMANHHTHBIX BOJIH B TEXHHKE H 5!.:[1"‘}-'

[1punimne: panHOCBA3H H  TEICBHICHHA.
Pannonokaunsa. DAeKTPOMArHHTHOE 3arpA3HeHHE
OKPVKAIOUICH cpelibl

Texuuueckne VCTPOIICTRA; MY3BIKATRHBIE
HMHCTPYMEHTRI, VIBTPA3BYKOBAs JHATHOCTHKA B
TEXHHKE W MEIHITHHE, pajap, pagHonpHEMHHE,
TeneBn30p, antenna, tenedon, CBY-nevus

#HParHOIITUKA

53.3.1

[lpavonuHeiiHOE  pacnmpocTpaHeHHWE CBeTa B
oaHOpoaHOM cpene. JIyy creTa

532

Orpaskenne cpera. 3aKOHbl OTPAKEHHS CBETA.
[Mocrpoenne n3odpamkeHnil B NIOCKOM 3epKale

5.3.3

534

5.3.6

5.3.7

I-IPEJ'E'DMJ'[EHH!: cReTa. JAKOHBI MpeaoMICHHA CRETH,
ADCOMIOTHEIH NOKA3aTENh NMpenoMIcCHHA

[Monnoe Buyrpennee orpamenne. [lpeaenbHeiil
Yrodl NOJHOTD BHYTPEHHEDND OTPAKEHHA
Hucnepcus ceera, Cnosubll cocTas DENoro cBeTa.
Leer

Cobupaiomne W paccensaiomne HuH3sl. ToHKas
nuH3a. POKYCHOE paccTosiHie M ONTHYECKas CHIa
ToHKOH JmH3eL  [locTpoenne m3o0pameHuii B
coDupaomux 1 paccenBarumx auH3ax. Qopmyna
TOHKOI THH3BIL. YBEIHUCHUE, 1aBaEMOE JIHH30i
[lpenenst NPUMEHHMOCTH reoMEeTPHYECKOH
ONTHKH

5.3.8

Hutepdepennna cera. KorepeHTHBIE HCTOUHHKH.
Yenosua HaOIIOIEHHA MAKCHMYMOB H
MHHHMYMOB B HHTep(epeHIHOHHOH KapTHHE OT
IBYX CHH(AZHBIX KOTEPEHTHBIX HCTOYHHKOB




Huibpakuus  ceera.  Andpakumonnas  pemérka,
Venorne HabmOACHNA TIABHBIX MAKCHMYMOB 1PH
MajgeHHH  MOHOXPOMATHYECKOTO  CBeTa  Ha
AHPPAKIIHOHHYIO PEIETKY

5.3.10

3.3.11

5.3.12

H{}JIHP H3allHA CBeTa

Texuuveckue YCTpOiicTRA: OYKH, ayma,
thoToanmnapar, MPOEKIHOHHBIH anmnapar.,
MHEPOCKON, TENeCKON, BONOKOHHAA  ONTHELD,
OnhpaKkiHOHHAR PEMETKA, TTOIAPOHT
IlpakrHueckue padorel. MiMepenue nokazarels
NpeloMIEHHA. Hceenenoeanue CBOMHCTE
wiobpaxkenii B mazax. Habmojnenue aucnepeuun
cBeTa

DJIEMEHTSI CHEL[HM]:HDH TEOPHH OTHOCHTEJILHOCTH

['panuiis NPUMEHHMOCTH KJIaCCHYECKOH
mexannki. [locTynarel TeOpHH OTHOCHTEABHOCTH:

o MHBAPHAHTHOCTb MOV CKOPOCTH CBeTa B
BAKYYME, MPHHIIHII OTHOCHTENBHOCTH DHHIITEHHA
) 6.2 OTHOCHTENIBLHOCTE OJHOBPEMEHHOCTH. |
JamMeieHHe BpEeMEHH H COKpalleHHe 1THHE
6.3 IHEPruA # UMITYIIBC CBOOOTHOH YaCTHIIBI
Ces3b  Maccel ¢ SHepreil M UMIYILCOM :
6.4 CcBOOOIHONH 4HacTHIkl, DHEPrus 1okos croOOIHOH
| HACTHILLI
7 KBAHTOBAS ®HU3UKA
#E#Parf#HIIIEMEHTBI KBAHTOBOH ONITHMKHA
| Qoronwl.  Dopmyna  [lnanka  cBa3® 3Heprum |
o 0 thoToHa ¢ ero uactoToil. DHEPrHA M HMIYILC
thoTona
712 Orkpeitie w neenenosadne horosphexra, Onbirs |
A.T. Cronerora. 3akousl potoaerra
7 713 Vpasuenuwe Difnmreiina  ans  doroaddexra.
«Kpacnas rpanuua» doroadderra
7.1.4 Hasnenue ceera. Onsiret T1LH. Jlebenena
T.1.5 XuMHuUeckoe aeiicTeHEe cBeTa
716 Texuuueckue YCTPOICTRA: thoToanemMeHT, |
thoTogaTuMK, conHeYHaA DaTaped, CRETOIHO
'CTPOEHHE ATOMA
79 | Mopent atroma Tomcona. Onertel Pesepdopaa no
7.2.1 HCCIeTOBaHHIO CTpoeHnA atoMa. [InanetapHan

MOJIEIE aTOMA




7.3

7.2.

[E8]

[Toctynaret bopa. MHanyuenwe w  norjoueHme
(OTOHOB NpH NEpexo/ie aroMa ¢ OJHOTO YPOBHA
Heprun Ha apyroit. Buaw cnekrtpos. Cnexrp
VPOBHEH IHEPrHH aTOMa ROJIOPO/IA

7.2.3

724

1.2.5

7.2.6

Bonnoesie cpoiicrea yactuu, Boauml e bpoiins.
KopnyckyaapHo-sojiHOBOH ayanusM. Jndpakima
JIEKTPOHOB HA KPHCTAILIAX

CrnoHTaHHoe M BBIHYAKJEHHOE — M3JYUEHHE.

YerpoiicTro ¥ npuHimn paboThl nasepa
TexHHueckHe yCerpoilcTBa: clekTpaibHeIH aHanus

(CreKTpoCcKol), 1asep, KBAHTOBLIH KOMIEOTEp

[lpaxTHueckue padoThL. Habmonenne
NHHEHYaTOro CcreKTpa

ATOMHOE A/1PO

7:3:1

MeTonsl HabmoaeHHA H perHcTpaLinm
ANEMEHTAPHBIX YACTHI]

OtkpeiTie paguoakTieHocTH. OneiTel Pesepdopaa
Mo ONpPEeNeIeHHd  COCTABA  PATHOAKTHRHOTO
watydeHna. CroiicTRa anwipa-, Oera-, ramMma-
HaTyueHus. Bananne paanoakTHBHOCTH HA AKUBBIC
OPTaHH3IMEI

T

OrkpbiTHe 1POTOHA M Heiitpona. Hykionnas |
Mmojents sapa leiizenbepra — Heanenko. 3apan
sapa. Maccosoe uncno sapa. Hioronsl

7.3.4

1:3.9

7.3.6

1.3.7

7.3.8

739

7.3.10

Anbtha-pacnian. DIEKTPOHHBIH M TO3HTPOHHBIH
OeTa-pacnan. ["amma-u3nyueHue. Jakon
palHOakTHBHOTO pacraja

DHEPIrUA CBA3M HYKIIOHOB B sajpe. SliepHbie CHlbL |
Heerr macesl siapa

Anepupie peakuun. [lenenne u cHHTES saep
Anepuntit - peakrop.  TepmosjepHnlit  cHHTES. |
[TpoGieMbl # NMEPCHEKTHBBI AJAEPHOH YHEPIETHKH.
DKOJIOrHUECKHE ACTIeKThl A1CPHOH IHEPreTHKH
DneMeHTapHele YacTHULL. OTKPBITHE NOIHTPOHA.
QOyHIaMEHTAILHEIE B3aHMOJEHCTBHA

TexHHYECKHE VCTPOIHCTBA: JIO3UMETP, KaMepa
Bunscona, aaepHbiii peaktop, atoMHas bomba
[Ipaktiueckue padortel. HecneloBaHHe TpekoB
4ACTHIL (110 TOTOBLIM (hoTOrpadmamM)

DJIEMEHTBI ACTPODU3HKH

8.1

Bua 3eéinnoro neba. Cossesznms, spkue 3pE3bI,



IUIAHETRL, HX BHIHMOES JIBHMCHHE

8.2

8.3

Conneunas cuctema. [Inanersl semmuoii rpynnsi.
[InaHeThI-rUranTel B HX CIYTHHKH, KapIHKOBRIS
mnanersl. Mansie Tena Conneunoil cHCTEMBI

Connue, ¢otochepa w armocdepa. Connevnan
AKTHRHOCTR

8.4

8.5

8.6

8.7

Herounnk sneprun Connua u 3séan

3BE31BI, HMX OCHOBHBIE XapaKTEPMCTHKH: Macca,
CBETHMOCTB, paamyc, TeMneparypa, HX
B3aUMOCBA3b. [lMarpaMMa «CnexTpanbHeIH Kiace —
CRETHMOCTEY, 3BE30n1 rnaBHoO
MocnaeaoBaTe/IbHOCTH.  3aBHCHMOCTE  «Macca  —
CBETHMOCTB» ans 3BE31 rnaBHoii
Mocae10BaTe/IbHOCTH

i Parii# BayTpentee CTpOEHHE 3BE3L

CospeMeHHbIE NPEICTABISHHA O MPOHCXOKICHHH
ooy ComHna o 3BE31. DTansl AKA3HH 3BE31
Muneunwiii Ilyte — nawa [anaktuka. CnupaneHas
CTpyKTYpa [anakTuku, pacnpeacncHue 3péa, rasa
u meut. [lonosmenne u jaeuaenue ConHua B
lanakruke. [lnockas u cipepudeckasn nojAcHCTEMs!
lanakrnkn

8.8

Tunet ranaktuk. PagmoranakTHkM W KBa3apsbl.
Yépueie IpIpbl B A1pax ranakTHK

8.9

8.10

Beenennan.  Paciumpenne  Beenewnoii.  3axon
Xabona. PasOeranme ranakruk. Bospacr u paanyc
Beenennoil, teopus bonemoro sipeisa. Mojens
«ropsueit Beenennoitn. Pennkrosoe nanydenne
Macmratnas CTPYKTYpa Beenennoii.
MertaranaxkTHka. Hepeménnnie npodaeMsl
ACTPOHOMHH



MPOBEPAEMLIE HA ET3D IO @PH3IUKE TPEBOBAHHA K PE3YJIBTATAM
OCBOEHHSI OCHOBHOM OBPA30BATEJILHOM IMMPOTPAMMBI CPEJHEIO

OBUIETIO OBPAZOBAHHA
Kon IlpoBepsieMble TPebOBAHHSA K NPeIMETHLIM Pe3y/ALTATAM OCBOCHHS
NPOBEPAEMOTO O0CHOBHOIi 00pa3oBaTeILHOI MPOrpaMMBI cpeHero obilero
TpedoBAHHA obpazoBaHusn

| ChopMupoBaHHOCTE  YMEHHI  pacrosHapark (QU3INYECKHe sBICHMA
(npotieccsl) # OOBACHATE HX Ha OCHOBE H3YHYEHHBIX 3aKOHOB

Bnanenwe OCHOBOTIOIATAKUITHMH Il)H?HT{E‘CKHMH MOHATHAMH H

REMTHTHHAMH, XAPDAKTCPHIVHMITHMH {bHEH'IECKHE MPpOIECChI

CopmipoBaHHOCTE  YMEHHH TNPUMEHATE 3aKOHBI  KIACCHYECKOH
MEXaHHKH, MOJIEKYISAPHOI H3nKn H TEPMOIHHAMHKH,
MEKTPOAHHAMHKN, KBAHTOBOH (HM3MKHM A8 aHanusa U oObAcHeHHA
ABJCHMWIT MHKPOMHpPA, MakpoMHpa H MEraMHpd, pasinyaTh YCIOBHA
3 (rpanmiel, 0b61acTH) NPHMEHHUMOCTH (PH3MYECKHX 3aKOHOB, TIOHHMATh
BeceoOmmii Xapaktep GyHAAMEHTATBHBIX 3dKOHOB M OTPaHHYEHHOCTD
HCTIONB30BAHMA YACTHBIX 3aKOHOB: AaHATH3MpOBaTh (H3HvEcKHEe
NPOLECChl,  HCNOL3YA  OCHOBHBIE  [OJIOMEHHA,  3aKOHbI M

FAKOHOMEPHOCTH

ChopMipoBaHHOCTE YMEHHA pPA3THYaTH YCJIOBHA MNPHMEHHMOCTH

Moaenel (hH3IHYeCKHX Tel H MpOoLeccoB (ABISHWI)

CihopMupoBaHHOCTE YMEHHA pelaTh pacdEéTHLIE 3aJa49d C  ABHO
3aflaHHOl M HeABHO 3ajaHHOH (u3MUecKol MOJENbIO: HA OCHOBAHHH
ananH3a ycloBHA BeIOMpaTh (PM3MHECKHE MOJIETH, OTBEYAIOHINE
TpebOBaHHAM 3a4a4H, IPHMEHATL (DOPMYIIbL, 3aKOHBI, 3AKOHOMEPHOCTH
3 W TOCTYNarbl  (PM3HYECKMX  TEOPHIl  NMpPH  HMCHOJb30BAHHH
MaTEMaTHUYECKHX METOJ0B PELICHHA 3aJad, MPOBOANTH pacd€éThl Ha
OCHOBAHHH MMECIOIINXCA [JaHHBIX, AHAJIM3HPOBATH PE3YIbTATHI H
KOPPEKTHPOBATE  METOJbl  PemIeHHs ¢ YYETOM  MOJYYEHHBIX

PE3YALTATOR

Pemarh kauecTBeHHBIE 3a/1a4H, TpEﬁ}’l-DH.lHE NPHMEHEHNA 3HAHWH M3
Pa3sHBIX PA3ic]IoR IMEOIBEHOTO EYpCa d}H'}}IKH, a4 TAaK#Ke HHTCIrpallHH
6 SHaHMI M3 JIpVIHX  [OpPeIMETOB  SCTECTBEHHOHAVUHOrD  LHEIA:
BRICTPAHBATE JIOTHYECKYH) LETOYKY pPACCYKIACHHIH ¢ Onopoi Ha

H3YHYEHHBIE JAKOHRL, 3AKOHOMEPHOCTH H (le.’iH'-lECI{HE ABJICHHWA

7 Bnanenne OCHOBHBIMH METOIaMH HayYHTHOTO MOoO3HAHKA,



HCIONB3YEMBIMH B (DH3MKE: TIPOBOIHTE [PAMBIE H  KOCECHHBIC
HIMepeHna (PHINYECKHX BEIHYMH, BRIOHPAA ONTHMATBHEI cnocod
HIMEPEHHA M HCIOMB3VA H3IBECTHRIE METO/BI OLEHKH MOTPeHIHoCcTeH
H3MEPEHHIT, TPOBOJIMTE HMCCACAOBAHME 3ABMCHMOCTEH (PHIMuecKnx
BEMHYHH € HCMIONBIOBAHMEM NPAMBIX  WIMEpeHHil, OOBRACHATH
[IOJIVHEHHBIE PE3VALTATHI, MCIONB3YS (PU3MYECKHE TEOPHH, 3aKOHBI M
MOHATHA, H AeNaTh BRIBO/LI, coDIOAaTL Npasiuia Ge30nacHoro Tpyia
[pH [POBEJCHHH HCCIEI0BAHMIL B paMKax y4eDHOIo IKCNepHMEHTa M
yaeDHO-HCCIeJ0BaTelbCKOH  IeATeNBHOCTH € HCHOJIL30BAHHEM
HH(pPOBEIX  H3MEPHTENBHBIX  ycTpoiicTB  u nabopatopHoro

0DOpYI0BaHHA

ChopMHpOBAHHOCTE  YMEHHMH  aHAIM3MPOBATE W OLEHHBATh
nociaeJAcTBHA OBITOBOIH H MPOM3BOJICTBEHHON JIeATENLHOCTH YelloBeKa,
CBA3AHHON ¢ (PHIMHECKVMH NPOLEccaMi, ¢ MO3IMUHIH IKONOrHYeCKOH
GesonacHoCTH; npeacTaBIcHnit 0 PaHOHATBHOM
MPHPOAONONL30BAHHHM, @  TAKKE  pasyMHOM  MCOONL3OBAHHH
JAOCTHEHMIT HaykH M TEXHOMOIMA [0 JalbHEHIICTOo pa3sBHTHA

HCIAOBCHCCKOIO O ﬁLI.I,CCTBH

Osnajienne  paznuuseivp - cnocodamu  pabotel  ©  MHopmanmei
(pH3MHECKOrD  CO/IEpAAHMA  C  HCIOJBL30OBAHHUEM  COBPEMEHHAIX
HHGOPMALHOHHLIX TEXHOMOTHIl; pasBHTHC YMEHHH KPHTHYECKOIO

arailvsza o OUCHEH JOCTOBCPHOCTH HDJ]}-'T-]aCMﬂﬁ [»ﬂICbl:IPMH.LI,HH

10

CopMUpOBAHHOCTE  YMEHHMH  NPHMEHATE  OCHOBOIONArawuiHe .
ACTPOHOMHYECKHE NOHATHA, TEOPHH M 3aKOHBI JUIA aHain3a M
OOBACHEHHA (PHIMYECKHX NMPOUESCCOB, NPOHCXOAAIMX Ha 3BE31aX, B
ABEVIHBIX  CHCTEMAX, B MEKIUIAKTHYECKOH  cpeie;  JIBMMKEHUA

HeDecHBIX Tel, BOMIONHH 38631 H Beenennoii




IMEPEYEHL 3JIEMEHTOB COAEPAKAHHA, IPOBEPAEMBLBIX HA ETD 110

DOUSHKE

Kon Kon
pazjiena/re Jeme Iposepaemblil 2aeMeNT ColepRanns
Mbl HTA
I MEXAHHKA
1.1 KHUHEMATHKA
111 Mexannueckoe aBrmenye. OTHOCHTENEHOCTE MEXAHHUYECKOTO .
o JBHHCHHA. Cucrema oTcuéTa

M.‘-l’l'EpHMH:HRH TOYKA.
E£ paanmyc-perTop:
Fled={xled drLzte)),
TPASKIOPIL,
OepeMeIeHIe:

1.1.2 AF =F(ts ) =T () =5 —T, =
= (Av.Ay,A2),
MyTE.
Cnomenne nepeMereHI:
Ay =4, +47,

CropocTh MaTEPHANLHON TOUKH:
_AF »
U=— =f'r'=[Ux..U1_..U::|.
Ar A
_Ax R ) ,
D= =X,. AHAIOTNYHO v, =)/, U.=Z/
At .o
1.1.3

ClokeHHe CKOPOCTeil: &, =0, + 0, -
Beruucnenue NepEMELCHIA | IYTH MaTC’pI»laJ]I:l[ﬂﬁ TOYKH MpH

MPAMOTHHEHHOM JIBHAEHHH BIOIE OCH X TI0 TPadHKy

JABHCHMOCTH Dy(t)




y __AD _,
VekopeHHe MaTepHAaTbHOI TOUKIL d = i (a
g PO

Ay,

a, =(v,),". amanorirmo a,=(v, ), a.=(v.) .

X
ﬁr_‘l.l'—ll:l

Pagen OMEpHOC I'IPHMU'.TIHHEﬁ HOEC JIBHAHCHHE!

x(t) = xg + vyt

1.1.5 v, (t) — vy, = const
PaBHOYCKOPEHHOE NPAMOIHHEITHOE IBHKEHHE:
x(t)=x,+u, 1+
v(t)=v, +at
1.1.6 a, = const
UE:{ - U.l‘x = 2H:af [.1'2 _xl]
v, + U,
HPII IBIDKCSHIII B OHOM HAIIPABICHHH IIVIE S = 1 = <
CpoboaHoe nageHue. YCKopeHHe cBOOOIHOTO TaJACHMA.
. _
g
1.1.7 '
Yo
o] Xy .‘E-':

HBiokenne tena, OpPOIIEHHOTO MO YITIOM € K TOPH3OHTY:



) =x, +l, f=x +L,cosa-
Xp Tl =% Thy
2 2

it

V(@) =g +umr+g~‘—=:.=;, +Ugsinu-r—gi
w 2 2

v (1)=v, =v,cosa

v.(t)=v, +g.t=y;sino - g

g, =0
g, =—g =const

1.2

Kpusonuneiinoe asusenne. [Ipuaenne MaTepHansHoil TOYKH
M0 OKPY/KHOCTH.
YrioBas M THHENHAA CKOPOCTH TOUKH:

v = wh

[lpn paBHOMEPHOM JBHAKEHHH TOYKH MO0 OKPYAKHOCTH

_231:_2
= T = fial,

. HeHTpocTpeMHTENRHOE YCROPEHHE TOYKH:
2
v

am:ﬁ:w"-ﬂ

. [Noanoe yckopenue MaTepHanbHOH TOUKH

1.2.1

1.2.2

TBﬁp,[[DG TEo, HGCT}'I’IBT&J]I:IIGB H BpallaTcAbHOC ABHIKCHHE

TEEPOOTO Te/ia

AHUHAMMEA

Huepunansusie cucremsl orcuéra. [lepsriit sakon Herotona,
Mpunimn otHocHTensHoCTH lanunes

Macea Tena. TTNOTHOCTR BENIECTRA!

_m
P=F




Cuna, Ilpusnmn cynepnosuumm cu:

asHofelcTs ll:‘1 + Fz"‘...

K,
1.2.3
Bropoii 3akon Herotona: s marepuansroi touku B MCO
F, = ma,
Ap = FAt
1.2.4
npH
F = const
£y Fy
Tperuii 3akod HeloTOHA [U1H MATEPHANILHBIX TOYEK:
1.2.5 Fis = —F,,
3aK0oH BCEMHPHOTO TATOTCHHA: CHIILL NPHTSACHHA MEKIY
TOYEUHBIMH MACCAMH PABHEL
mym;
F=G T
1.2.6

Cuna tamectu. llentp TmwecTn Tena, 3aBHCHMOCTE CHIIBI
THMECTH OT BeICOTRI h HaJ| NMOBEPXHOCTEHY TIAHETR! Pa/IHYCOM
RO:

rtMm
mg = ————
9= R, +h)?




Cuna YIIPYTOCTH. Zakon I'yka:

1.2.7
Cuna tpenna. Cyxoe TpeHue.
CHla TpeHHs CKOJIbAECHUA:
Frp = uN
1.2.8
Cuna TpeHHs Noxos:
F, < uN
Koapduumenr rperus
Haenenue:
Fy
=T
1.2.9
1.3 CTATHKA
!
F

1.3.1

1.3.2

OTHOCHTENILHO  OCH,  mpoxojsuieii  wepes  touky O
MEPHEHNKYIAPHO PUCYHKY

MOMEHT CHIIBI OTHOCHTEIBHO OCH BPAlLIeHHS:

M| = FI, rie | — nae4o cuibl

LlenTp mace Tena, LlenTp Mace cHCTEMbl MATEPHATBHBIX TOYEK:




2 myry + mats+t. ..
T =
i my +ms+...

B OHOPOAHOM [TOJIE THHECTH

(é = const)

{U.EHTP MACC TENa COBMAIAET C €r0 HNEHTPOM TAKECTH

Yenorua papnoBecus TREpaoro tena B HCO:

M +M,+...=0
1.3.3 .
F+F,+...=0
1.3.4 Jakon Ilackana
Jlasnenue B wHAKOCTH, nokosieiics 8 HCO:
1.3.5 P =po+pgh
Jakon Apxumena:
Fﬁpx = —Fourecn
1.3.6
ecyIH Teno H wHaKocTk nokostes 8 HCO, o
FApx = pg]‘;nhrrccn
3AKOHBI COXPAHEHHWA B MEXAHHKE
HmMnynec MaTepHalbHOH TOYKH:
p=mv
1.4.1
Hmnynee cHcremel Ten:
p=p+pt..

1.4.2




1.4.3

3aKoH H3MEHEHNA H COXPAHEHHA HMITYIIBCA:
B HCO

ﬂp = ﬁ(pl + p2+) = FlaHEu:H'ﬁt + FZBH:IllHﬂ't'l-'"
B HCO | ecnu

, BCITH

FlBHE‘IIIII + FZH.HI:nm + = n

1.4.4

1.4.5

1.4.6

F
AF :j;

Pabota cuilbl Ha MAIOM [IePEMELLIEHHN:

A=|F|-|A7|-cos a=F, - Ax

o ¥

0]
MouHocTs CHIEL

€CJIH 34 BpeMs

paboTa CHIIbI HIMEHAETCHA HA , TO MOUIHOCTh CHIIbI

P=&‘ =F-v-cosa
Al sy

KuHeTH ecKas 3Hepriusa MaTepHaILHOH TOYKN:

mv?  p?
ERHJ-[ = =

2 2m




1.5

1.4.7

1.4.8

JakoH MIMEHEHNA KHHETHYECKOI FHEPIHHA CHCTEMRI

maTepHanbHeIX Todek: B MCO AExun = Al + A2 + .

[MoTeHnmansHas 31 CPrya.

JUIA NMOTEeHIHAIIBHBIX CHIT

A‘12 = E‘lunwuu o EZlmﬂ:Hu_: ﬁEII{I’I'L‘HIJ,

[Norenmansnas IHEPTHA MﬂTﬂpHaﬂhHUﬁ TOYKH B OJIHOPOIHOM
MoJIe THHRCCTH!

EIiI:!'l'EHII, - mgh’

[NoTenumnansnas JHEprus ynpyro 1eopMHPOBAHHOTO TEA:

kx?

'EnnrcH:: == T

3aKOH H3IMEHEHHA W COXPAaHCHHA MEXAHHYECKOH FHEPIHH

Fowex = Egun + Enore:m-_-
B IICO AEyex = Agcex HETIOTEHD. CHT
B IICO AEyex = 0. €CI Azcex senorem eun = 0

MEXAHUYECKHE KOJIEBAHHA H BOJIHEI

1.5.1

["apmonnyeckue KosaeDanus MaTepHaNLHOM TOUKH, |
AmiumnTyaa u daza konebannii. Knnematnueckoe onucanue:
x(f) = Asin( wt +9,).
v, () =x.
a(n=(v.), =—o’x(H) =a +0'x=0,
rne x - CMelleHHe M3 PABHOBECHA,
JIHHAMHYECKOE ONTHCAHHE:

ma, = —kx,
X



k = maw?®

. IT0 FHAYHT, HTO
F.=—kx.

JHepreTHYecKoe ONMHCAHHE (3aKOH COXPAHEHHA MeXaHHYeCcKoH
IHEPrHM):
n’ . K omi kA
2 2 2 2

Crasze  aMnanTyabl  KonedaHWi  CMENICHHS MATEPHATLHOM

TOYKH ¢ aMIIHTY1aMi KoledaHui e€ CKOPOCTH H YCKOPEHH:

U =04 a_=a'd

[leprnoa 1 wacToTa KosedaHHii:
. |
T gL P e L S
® v
Ilepywoa maneix crRODOIHBIX KOogeDaHWH MaTeMaTHHECKOTO

MAATHHEKA;

1.5.2 JT
'=2m |—
g

TMepuoi ceoboHBIX KoleDaHUIl IPYIKHHHOTO MAsTHHKA:
T = ZTEJE
k

.53 Brinyxneansie konebanua. Pezonanc. PezonancHan kpusas

[Tonepeunbie H NPOA0JIbHbIC BOJIHBI. CxopocTh

pacnpocTpaHcHHA W ITHHa BOJTHBILL

u
1.5.4 A=vl=—

Hutepdepenuns u gudpakuns BojgH

1.5.5 3syk. CropocTs 3BYEKA

MOJIEKYIIAPHAA OHU3HKA. TEPMOJHHAMWKA




2.1

MOJIEKYJIAPHAA ®HU3HKA

2.1.1

2:1.2
2.1.3
2,14
2.1:5

2.1.6

2.1.9

2.1.10

Mozaenu crpoenns rasos, wugkocteidl u TBépapxX Ten. [lyers '
TEPMOIHHAMHYECKan  cucteMa  (Teno) coctoutr w3 N
OJIMHAKOBBIX MOJIEKyn. Toraa KOTHYeCTBO BENIECTRA
= N _ m
TN, n

— qHCII0 ABOTAJIPO, M — Macca CHCTeMBl (Tena),
~ MOJIApHas Macca BellecTsa

Teruoroe ABHKEHHE ATOMOB H MOJIEKY]l BelIeCTBa
BaaumogeHcTBIE HACTHII BETIECTBRE

Hupdysna. bpoynosckoe ABHKEHHE

Mogens uaeansnoro raza g8 MKT

CBA3b MEAKILY NaBICHHEM H CPeIHEH KHHETHHECKOH JHEpruei |

NOCTYIATENEHOIO TENNOBOMO JBHMKEHHA MOICKYI HICANBHOTO

raza (ocHosHoe ypasnenune MKT):

1. =5 2 (mp*) 2. —
= —m 0" =—<T- =—"n-E
P=g™ =3 [ 2 ) g

rae m0 — Macca oHoi MOJIEKYIEL,

n=—

V

| = KOHIEHTPALHA MOJIEKY

AbconmoTHas temnepatypa: T =t +273K

CeA3b TEMIEPaTyYpLl Ta3a co cpeaneil KHHeTHYeCKoi Jneprueii

MOCTYNATCILHOID TCILVIOBOrO IBHACCHHA Cro MOJICKYIL:

=
Em=[m ]:%kT

Vpasuenue p = nkT

Mojens HAeANBHOTO rasa B TEPMOJIHHAMHKE:




2.1.11

2.1.12

| VpaBHeHHe MeHre1eeBa — KimanefipoHa
IBLJI}]}KE‘HHE: IUTA BHYTPeHHEH SHePTHH

Vpasuenne Menzeneesa — KianmeiipoHa (OpIMeHIIY

3aIIHCH):
R T
u 1

Bripaxkenie 1mis BHyTpeHHeﬁ IHEPIII OIHOATOMHOTO
rasa ([IpHMeHIMbIe QOpPMEI 3aIIIICH):
Iim

U =3 VRT = ’n.FIcT———RT ve,T=2p¥
2 Z .

3akoH JlansToHa 118 1aBIeH|s CMEeCH pa3peskeHHBIX ra3os:
p=p+pt..

HM3onponeccsl B pa3speiKeHHOM ra3€ ¢ MOCTOAHHBIM THCIOM
Moekya N (¢ MOCTOAHHBIM KOJIHYECTBOM BEHIECTBA V):
niorepma (T = const): pV = const ,

nioxopa (V = const):

= const

==

H3o0apa (p = const):

= const

==

['pahuueckoe npeacrasieHie uionpoueccos Ha pV-, pT-u VT-
aHarpaMmax.

ObobeTHHEeHHbBII TA30BbIH 3AKOH:

A
T = cons



14 TOCTOAHHOTO KOJTHYESCTRA BEIIECTRA V.,
| HachCHHBIE H HEHACHIUCHHBIC napel. Kavecrsenuas
F 3ABHCHMOCTH IUIOTHOCTH M JaBJICHHA HACBLIILICHHOTO 1apa oT |
kla TEMIEPATYPBI, WX HEIABHCHMOCTE OT 00BEMa HACKIIIEHHOTO
napa
BrnamuocTs BO3Iyxa.
OTHOCHTENRHAR BIAKHOCTE:
PrapalT) Prapa(T)
2.1.14 ¢ = =
pHacn.rulnapa{T} Pﬁﬂﬂblmﬁﬂpﬂ{n
| MiMmeHeHHe arperaTHelX COCTOAHMH BellecTBa: HClapeHHe H
£l KOHJICHCALNH, KHITEHHE HKHIKOCTH
— H3MeHeHHe arperaTHeIX COCTOAHMI BEIECTBA! TUTABICHHE H |
1 KPUCTAUTH3ALHSA
Z2:1:17 [lpeodpazorarne Heprun B (azoBRIX Mepexogax
23 . TEPMOJHMHAMMKA
22.1 | Tenuoroe PABHOBECHE H TEMIIEpaTypa
222 |  BxyTpeHHss 3Heprus
Tennonepesaua kak crnocod M3MEHEHUS BHYTPEHHEH SHEpruu
223 Oe3 cosepiieHus paboTel. KOHBEKUHA, TEMIOMPOBOIHOCTS,
H3TYUEHHE
KonudecTro TEMIoTLL
VnenwHas TennoéMKOCTh BEIISCTRA C:
224 0 = cmAT
Yiensnaa teriora napoodpasosanus L O = Lm.
2.2.5 VY aenwHad TennoTa nnasaenns A Q = im.
VneneHas TenaoTa cropanng Tonausa q: O = gm
DneMeHTapHas paboTa B TEPMOIHHAMHKE!
2.2:6 A = pAV
Briuucnenne pabotel no rpafmiy npouecca Ha pV-anarpamMve
[lepBriii 3aKOH TEPMOIHHAMHKH:

22.7 |




2.2.8

2,29

2.2.10

2.2.11

Q12 = AUz + Az = (Uy — Uy) + Ay

Ajmabara:
Qi2=0= Ay, = (U, = U;) = AU,

Bropoi sakod TepmoauHamiki. Heobpartumele npoteccs

IMpunmmner neicTema Tennoesx mamms. KITT;

— A!an;n:m _ Qn.u"p _|qun| . |Qx4:m|

Maxkcumansnoe sHavenne KIT/. Lukn Kapro:

T, -T T
max 1 = — P PR e

VpaeHenue Teriororo Ganaxca:
Ql + QZ + Qa+...= I:I

3.1

NEKTPOIMHAMMEKA
SJIEKTPHYECKOE [10OJIE

DnexTpHialMa Tea H e MpOoABIACHHUA, DNEKTPHYSCKHI 3apajl.
Hea Buaa sapaga. DAeMEHTAPHBIH WIEKTPHYCCKMIT 3apan.

34KOH COXpaHEHUA WIEKTPHUECKOTO 3apa/ia

BsaumoaeiicTeie 3apanos. Todyeunsie 3apaasl. 3akon Kynona:
B OJIHOPO/IHOM BEILIECTRE C JINAIEKTPHYECKOH

MPOHHIAEMOCTBIO

1 ; |'§"1|' 7
"~

plalll_

gr 4nee,

HJIEKTPH'{ECKGE none. Ero melicteue Ha MIEKTpHYECKHNE

AP




HanpsmxEéHHoCTh 3MeKTPHYECKOro 10J15;

- F

"-?rlpnﬁr-ll-:ii

KapTiHb THHAIH HANPAAKERHOCTH ITHX NOJIEH

EH P

loTeHIHATLEHOCTE AEETPOCTATHYECKOT'O [10JI4.

PE.EHGCTB MNOTEHIIHAIOB H HaﬂmeEH}{e:
Az = qldy — @) = —qle = qU.

HDTCHLI,I’IEU'ILHEFI JHEPIHA 3apAfia B JCKTPOCTATHUCCKOM MOJE:
W =q¢

A=—-AW

[MoTenupan MeKTPOCTATHYECKOTO NOJIA:

w
'

;1 I-IHI'IPFI}K'EHHUCTH oy W PasHOCTH MOTCHIOHANOE [0

OIHOPOAHOTO AneKkTpocTaTHyeckoro nmona: U = Ed

[MpunLmn cynepno3HiMuK MEKTPHYECKHX NOei:

E =E-1+Ez+...,¢'=¢1+¢2+...

[IpoBoaHHKH B 31EKTPOCTATHIECKOM MOJIE.
Yenoeue papHOBECHA 3APANIOR: BHYTPH NPOROJIHHKA
Et=0

s BHYTPH H HA MMOBEPXHOCTH NMPOBOIHHEA @ = const

JIMHNEKTPHKH B MEKTPOCTATHYECKOM none. JInaiekrpryueckas

NpOHHIOACMOCTE BEIECTBA £




3.2

3.1.9

Konnencarop. 2NeKTPOEMKOCTE KOHISHCATOPA:

=t
ST

HJ]EIT]T}QEM KOCTh IMI0CKOIN0 KOHOCHCATOPRA!
EES

=——=£(,

d

3.1.10

I'Iapa_nﬂen BHOE COE/IHHEHHE KOHIEHCATOPOB!

q= QI+QZ++'HU1 =U2 ='”rcnapan.r:_cl+c2+*"

MocnepoBarensHOE COeIHHEHHE KOHIEHCATOPOR;

1 1 1

U=Ui+U.a=a2=..7 ate
o

3.1.11

3.2.1

3.2.2

HHCPFHﬂ EEPH)KCHHDI"D KOHICH [C&TDPE:
_qU_CcU? ¢

© 2 2 2C

3AKOHBI MOCTOAHHOI'O TOKA
Cuna roka:
=24
Al a0
[Mocrosnnsiii Tok: 1 = const
Hna nocrosnnoro Toka g = It

Ycnoua cylmecTBOBaHHA YEKTPHYECKOTO TOKA.
Hanpsmenne Un DJIC E

=—+—+.




3.2.3

3akon Oma 118 yqacTKa Lenu:

U
R

324

3.2.5

3.2.6

3.2.7

HJ]EKTPH'-[ECKDE COMPpOTHERICHHE. JaBHCHMOCTE
COMPOTHRICHWA OJHOPOIHOTO MPOROJIHHMEL OT Er0 JIHHE H

cevennd. YaensHoe CONPOTHRICHHWE BELICCTRA,

[
R=ﬁ§

Herounngn Toxa, J1C nerovHnka Toka:

AL’!‘DPDHH}IIQHJ[

q

E =

BH}"I‘PQHHGC CONPOTHRICHHE HCTOYHHKA TOKA

3akon Oma U5 110JHOH (3aMKHYTOI) exTpuyeckoil uenn: E
= IR + Ir, otkyna

IapannensHoe coeAHHEHHE NMPOBOAHHKOR:
=l +1R2+.,Ul=U2=,
1 1 1

= —...

R [ R 1 R 2




HOCH'EHGBHTEHBHDE COENHHEHHE MTPOBOTHHKOB!
U=Ul+U2+.. [1=12=_,
R.i = Ry + Ry+..

3.28

3.2.9

Patota anexTpuueckoroe Toka: A = UL
Jakon xoyna — Jlenma:
Q@ =1%Rt

Ha peancrope

UZ
R:Q=A=I*Rt=1Ut =Fr

Mo MHOCTE JCKTPHYCCKOTD TOKA:

Ad
P —JI7
AF [ar 40
TEHJIUBEH MOIIHOCTE, BRIACTACMAA Ha PEIHCTOPE
I i
P=I'R=—=IU
R
MGLU.H'D‘CTB HCTOYMHHED TOKA:
Ad
50 OT. CHOT =
E = T =EI
L Y

CroDO/IHBIE  HOCHTEIH  2MIEKTPMHMECKHX  3aps/ioB B
NPOBOHHKAX. MexaHuimel NPOBOJMMOCTH  TBEP/IBIX
METAJIOB, PACTBOPOB W PACIUIABOB 3JICKTPOIHTOB, Ta3os.

[Toaynpoeoauuku. [onynposoAHHKOBEIH JHO
MATHHUTHOE TMOJIE

Mexanuueckoe B3aNMOICHCTEHE MarHuTOB. MaruuTHoe none.
Bexrop sarautHoil  uuaykumn.  [Tpuduun - cyneprniosnimm

MATHMTHBIX TIOJEH:

B = B, + By+..



Juvumn  wHAYKIEH  MarsuTHoro  noss.  Kapruwa  auHMi
HHYKLIHH MATHHTHOTO noJis HOJIOCOBOIO H

HD,EI,KDB.GDEPBBHOI'D MOCTOAHHBIX MATHHTOB

Onwir Iperena. MarHuTHOE TIONE MPOBOJIHMEA € TOKOM.

Kapmﬂa TIHHME HHAYKIHE MArHHTHOIO  0odid  JIHHHOG

332
[PSMOTO HPOBOJHHKA 1 3AMKHYTOI0 KOJBLUEROTO [IPOBOIHHKA,
KaTYIIKH ¢ TOKOM
Cuna Amriepa, e€ HalpasieHHe H BeJIMYHHA:
Fy = IBlsina
333
Cuna Jlopenua, e HanpasieHHEe M BEINYHHA:
Fiop =1 g | vBsina
334
. JBWwKeHHne 3apsKEHHON YacTHIEI B OAHOPOIHOM MarHHTHOM
nosne
34 ANEKTPOMAI'HUTHASA HHAVKIIMA
[loTok BekTopa MArHHTHOH HHIYKIHH:
¢ = B, 5 = BScosu
341
342 SArnenne amexkrpomariuTHOH nHAYKUUK. IJC uHIyKIHN
3akoH WeKTpoMarHHTHON nuaykuun Mapanes:
343

344

A
B3| -
Mg




IK{&/ i

Y

I/1C MHAYKLHH B NPAMOM NPOBOHHKE JUIHHOI 1,

ABIKYILEMCH CO CROPOCTLIO

3.4.5 Ipasuno Jlenna
HWHIyKTHBHOCTB:
- o
T
346 | .amud=LIL
Camonnayknua. DJC camounaykmm:
AT
E=-L—| =-LI
A
DHEPrus MarHUTHOTO MONA KaTYILKH ¢ TOKOM:
LI?
W=
3.4.7
3.5 ANEKTPOMATI'HUTHBIE KOJIEBAHWA H BOJIHBI
Konebaresbhbtii  koHTyp., CroDOAHBIE  AEKTPOMATHHTHEIE
3.5.1

KoJIeDanus B M1ealbHOM KoneDaTelbHOM KOHTYpe:

q(1) =Gsm( O+ 0y

1(t) =g, = 0y 008{ 31 +9y ) = L 08 1+

Qopmyna Tomcona:

T=2nvLC



, OTKYIa

CrA3bk aMIIMTY /1Bl 3apaia KOHAESHCATOPA ¢ aMIMTYIO0H CHIBI
TOKA OpH  CBODOIHBIX WIEKTPOMATHHTHBIX KOmeDaHHAX B

HiealbHOM KoseDaTelbHOM HOHTYpE:
gma.x =

L]
JakoH COXPAHCHHA JHEPrHH B HACATRHOM KotebaTeTsHOM

KOHTYpe:

3532
3.53 BrinyxneHHsle 3eKTPOMArHHTHEIE KoneDanua. Pezonanc
[lepemennsiii Tok. [IpoussoacTro, nepenada u norpedinenue
—_— AMEKTPHYECKOH YHEPTHH
= 2 2 o 2
CU +LI =C‘[.r m=Hﬂ“=c0nst.
2 2 2 2
CpoiicTBa ICKTPOMarHUTHEIX Bod. Biaumubas opuentaumus
BEKTOPOR B EKTPOMATHHTHOH BOJIHE B BAKYYME:
355 *
ELB.L¢
5 [lkana EKTPOMArHHTHBIX BOJIH. [Tpumenenne |
o EKTPOMATHHTHBIX BOJIH B TEXHHKE H OBITY
3.6 OINTHEA
[TpaMonuueiiHoe pacnpocTpaHeHHe CcBeTa B OJHOPOIHOI
36 cpene. Toueunslii ucrounnk. Jlyu cera
3aKoHBI OTPasKCHHA CBETA.
&=
3.62

alp




3.6.3

[loeTpoenne niobpakeHHH B IJIOCKOM 3epKane

.04

JaKoHb Npe/IoMICHEA CBCETA.

HPEJ]GMJ'[EHHE CBET.

n,sina = n,sinf.

ADCOMOTHRIH MOKAIATEL MPENOMICHHA:
C

n =
afic -

OTHOCHTENRHEI NMOKA3ATENR MPENOMIICHHA!

L

X0 TydeH B IPH3ME.

VI=V,, My =iy

CooTHONIEHHE YacTOT M  COOTHOHICHHE ATHH  BOJIH

Nepexole MOHOXPOMATHYECKOTO CBETA Yepes rpalHily pasjena

ABYX OIITHYCCKHX CPCI

3.6.5

Ha=m Hy

[Monuoe BHYTpEHHEE OTPaKEHHE.

[MpenenbHiii yron NoaHOro BHYTPEHHErO OTPakKeHHS:

: 1 ny
Sin@y, =——=—
Mo ny




CobupawiiHe M paccCHBalOIINE NHH3BL. TOHKaa ITHH3A.

{DD]{}"CHDE PACCTOAHHE H ONMMTHYMCCKAA CHIIA TOHKOH THH3BL

D= 1
F
3.6.6
QopMyna TOHKOH JIHH3BL:
1 N 1 _ 1
d f F
Veenuuenue, napaemMoe JTHH30MH:
k1 fl
'=g=a
3.6.7
d T
]
a N\
F\ h
f
s
B ciyuae paccenparomieii THH3LL:
3.6.8

1
D(}:F—Eﬂ,




4.1

Fr=—=

h |f1
T R

XoJ1 Iiyda, Npoueiero IHH3Y N0 IPOH3BOIABHEIM YITIOM K
ef rnapHoii ontuyeckoil ocu. llocTpoenne wuzoOpamenuii
TOYKH H OTpe3ka mpaMoil B coOHpalomMX W pacceHBarOIINX

JTHHZAX W HX CHCTEMAX

QoToannapar Kak onTHYeckHil npudop. ['nas kak onTHueckas

369
cHcTeMa
WuTtepdepenuna ceera. KorepenTHble HCTOYHUKH. YCIOBHA |
HADMIOACHHS MAKCHMYMOB H MHHHMYMOB B
HHTephepeHIIHOHHOIT  KapTHHE  OT  JBYX  CHH(A3IHBEIX
KOT€PEHTHBIX HCTOMHHKOB!

3.6. )

MAKCIIMYMEI — ﬂzEm%: m=0,+1,+2.+3 |
MITHIIMYMET — ﬂ:{zmﬂjg m=0,+1.+2+3__
Hudpakuma  ceera.  dudpakumponnas  pemérka.  Ycnosue |
HADMIOZIEHHA  THABHBIX ~ MakCHMYMOB  TIPH  HOPMajlbHOM
NageHHy MOHOXPOMaTHYECKOTO CBETA C JJAMHOH BOJHBI A Ha
pemérky ¢ nepuoaom d:

3.6.11

dsinggy, =mAm=0,+/-1,+/-2,+/-3,...

3.6.12 Hucnepcus ceeta
KBAHTOBAS ®OHU3HMKA
KOPIYCKYJIAPHO-BOJTHOBOH JIV AJIM3M

4.1.1 I'mnoteza M. [Inanka o ksanTax. @opmyna [lnanka: E = hv
Qotonsl. Yueprug otoHa:

412 |




E=hv=T=pc

Hmnynse dorona:
_E _hv _h
P=C=7C 712

413 Qoroapdert. Onpitel AT, Cronerosa. 3akonst horoadderra
Vpaeuenue Ditvmreiina aa gotoaddexra:
Eporonn = ABbIxona + Emay.
hc
A =hy, =—
BRIXO/1A Kp A“p
4.14
mv? oy
Emnma.x = T = euﬁan
JlaBnenne ceeTa.
4.1.5 JarneHue cBeTa Ha NOJHOCTHH) OTPAKAIIYIO NOBEPXHOCTh U
HA NOJHOCTHIO NOMOIAKIIYID MOBEPXHOCTh
4.2 DOH3UKA ATOMA
421 IlnanerapHas Moaens atoMa
45 [Noctynatel Bopa. Manyuenune u nornotende (pOTOHOB MpH

Oepexoe aTomMa ¢ 0JHOI0 YPOBHA YHEPrHH Ha ﬂp}'l"{)ﬁ:




4.3

423

JluHeiyaTeie CIeKTphI.

Crextp ypoBHel JHeprun atoMa BoA0po/ia:

—-13635B
E,="—""—; n=1,2,3, -
o3
®U3NKA ATOMHOT'O SIJIPA
1% Hyxnownas moaens sapa [Deitzenbepra — Mpanenko, 3&1311.[[.
o anpa. Maccoroe uncno anpa. MzoTons
Pannoak THEHOCTS.
Anwda-pacnam;
A A 4
7 X7 Y+ ,He
bera-pacnan.
DNeKTpOHHEL -pacnan:
432
A A 0., =
ZK_}Z-I-]Y + _1{;.-' e o Ve
TToaurponHslii f-pacna;
X Y+ Je+ v,
lamma-u3nyuenue
3aKoH paaHOaKTHBHOIO pacrama;
—t
N(t) =Ny =2T
433 [TycTe m — Macca paaMoakTHBHOro Bemectsa. Toraa
~t
m(t) =my+ 2T
434 Anepusle peakuun. JleneHue u cHHTES Aaep




1.

OLI,EHG"-IHBIE MaTCpHaibl 414 TEKYIICTD TEMATHYECKOTO KOHTPOAA 10 Ka#I10H TeMe

10 knacc
KonTponsnas padboTta no teme "Kunematuga"
Na IlposepaemMbie Koa | MeranpeaMerHbii ¥Yposens MakcumaabHBII
n/m npeIMeTHBIE K2C Pe3VJALTAT CIIOKHOCTH: Oaa 3a 3a1aHHe
pPe3vaLTATH b/T1
1 [103,10.13,10.14 | 2.1 1.1.3, 1.1.6 1 2
2 | 10.3,10.13, 10.14 2.1 1.1.3, 1.1.6 I 2
3 | 10.3,10.13, 10.14 2.1 1.1.3, 1.1.6 b 1
4 | 10.3,10.13, 10.14 2.1 1.1.3, 1.1.6 b 1
5 | 10.3,10.13,10.14 | 2.1 1.1.3, 1.1.6 b 1
6 |10.3,10.13,10.14 | 2.1 1.1.3, 1.1.6 n 2
7 | 10.3,10.13, 10.14 2.1 1.1.3, 1.1.6 I 2
8 | 10.3,10.13, 10.14 2.1 1.1.3, 1.1.6 11 2
9 [10.3,10.13,10.14 | 2.1 1.1.3, 1.1.6 mn 2

Beero saganuii — 9 w3 HMX no ypoBHio cioxbocTH: b—3:11-6
MakcHMaTBEHBIH NepBHTHEN Danm —15

Cucrema oneHHBaHHA

Orserra no narnbainbHO UIKane

«2n | «3n | «dn

5w

[Teperynbiii Dasl

7 11

13

Bpems nposenenns 40 MunyT

. JIbIAHHEK CIIYCKAETCH ¢ FOPBI € HAYAIBHOH CKOPOCTLIO 6 M/c 1 yekopennem 0,5 m/c?. Kakora

JUTHHA FOpbl, €CIH cryck ¢ Heé npojomxancs 12 c.

2. ApTo0yC IBHKETCA CO CKOPOCTBIO 54 KM/4. Ha KakoM paccTosHHM OT OCTAHOBKH BOJIHTEb
JIONAEH HAYaTh TOPMOMKEHHE, eCIIH 1A YA00CTBA NACCAKHUPOB YCKOPEHHE HE JI0ITAKHO
npesbiiiate 1,2 mic?,

3. Teno 3a 4 CeKyH/bl HIMEHHIO CROK KoOpauHaTy ¢ 2 1o |8 merpos. Kakopa ckopocts Tena




4. Jlpa aBTOMODMIIS NEPEMEILIAIOTCS HABCTPEUY APYT APYTY [0 NapaiLieIbHbIM 10POraM co
cropocTaMu 36 kM/u u 12 M/c. YeMy paBHAa CKOPOCTE OJHOTO aBTOMOOH/IA OTHOCHTEIBHO
APYToro

5. llo nanHoMy ypaBHeHHIO v =15+ 6t omnpeaenuTe, YeMy PaBHO YCKOPEHHE Teia

6. ABTOMOOHIIL ABHIKETCA €O CKOpocThio 20) M/C 10 3aKpYTIICHHIO A0porH paguycoM S50 MeTpos.
Yemy paBHO LEHTPOCTPEMHTENLHOE YCKOPEHHE aBTOMOOHIA

7. Tlo rpauky CKOPOCTH MATEPHATRHOMH TOMKH ONPEISTHTE:
4) HAYATBHYI CKOPOCTh TENa H CKopocTk vepes 10 ¢

MOC/Ie HAYANA IBHKEHHA,
0) yckopeHHe Tena,
B) 3aMHOIMTE YPABHEHHE CKOPOCTH Tena

8. KoopauHara ABWKYIIErocs Tena ¢ TEUSHHEM BPEMEHH MEHACTCA MO CASAYIOMEMY 3aKOHY!
x=-1+3t-t*, OnpegennTe HAUATBHYIO KOOPAMHATY TEJA, TTPOEKIIHIO HAYATEHOH CKOPOCTH
MPOEKIINIO YCKOpeHHA, YKaKHTE XapakTep ABHKCHHA Tena.

9. Tponneiibyc npurancs co cKopocThio 18 km/4 M, 3aTOPMO3HB, OCTAHOBHIICA Hepes 4 ¢.
OnpeaeanTe YCKOPEHHE W TOPMO3HOH MyTh TpoieiGyca.

2. KonTtponshaa padbota no teme "Iunamuka. CtaTHka TRepaoro tema"

Na Ilpoeepaemeie Koax | MeranpeamMernbiii Yposenb MakcHMaabHBbIH
n/n npeiMeTHble K23C pe3yiabTar CIOMKHOCTH: OaJ1 3a 3a1anHe
pPe3vaLTATHI b/T1
1 | 10,13, 10.14 2.2 1.1.3, 1.1.6 11 2
2 | 10,13, 10.14 2.2 1.1.3, 1.1.6 I 2
3 | 10,13, 10.14 2.2 1.1.3, 1.1.6 I 2




4 | 10.13, 10.14 2.2 1.1.1, L.1.6 Il 2

Beero 3ajgannit — 4 w3 Hux no yposHio cnomkuoctu: b - 0; IT - 4
MakcuMaasHBIH nepeHUHBIT Gann —8

Cuerema oneHHBAHHA

OrMerka o nAarHdaeHON Wwkane | «2» | «3»n | wdn | «5»
Ilepsrunniii bann 4 6 7

Bpewms nposejienns 40 MunyT

1. Ha koHUax HepecoMOil M HEpACTHKHMOH HHTH, NepekHHYTOH Yepes DIIOK, No/IBelIeHkl IPY3kl,
Maccel KOTopeIX pasHbl 600r u 400r. Onpegenure CKOPOCTE IPY308 Yepes 2 ¢ noclie Toro, Kak
cHeTeMa OyjleT npejlocraniena cama cede.

2. Maneunk Maccoit 40 kr kagaerca Ha kadendax ¢ JUHHON noaseca 2a. C kakoit cunoii od jasut
HA CH/IEHBE NPU NPOXOAICHHUH CPE/THEro MOJOKEHHA CO CKOPOCThIO 2M/c?

3.I'py3 maccoii 120 kr yIepskHBAKOT ¢ MOMOIIBI PRIYATa, NPHIIOKHE K €0 KOHIY BePTHKATBHO
HanpaeneHHyto cuny 300 H (em. pucyHok). Peiyar coctonT U3 mapHupa 6e3 TpeHus ¥ JUTHHHOTO
O/IHOPOIHOTO cTepaHA Maccol 30 kr. PaccrosHue o1 OCH LIAPHHPA /10 TOYKH NO/BECA Ipy3a
pasHo | M. Onpejenure JUIMHY CTEPAKHS.

L

- -
b
-~
M T3

(]

4.Hepecomelii cTepAenb, HAXOAAIMIICA B ALIMKE C [I1aJKMMI THOM H CTCHKAMH, COCTABIACT
yrog 457 ¢ BepTHRANBIO (CM, pHCYHOK), K cepeltnie CTepiHa NoJIBENIEH Ha HUTH LIapHK Maccoii
1 kr. Kakos Moayns cuinsl ynpyroct N |, neifcTByrOLIEi Ha CTEP/KEHb €O CTOPOHBL JICBOH CTEHKH
Amuka’

=
mg

3. KonrponsHas pabora no teMe "3aKoHB COXPaHEHHMA B MeXaHnKe"

Ne IMposepaembie Koga | Meranpeamernbiii Yposenn MakcHMaIbLHBII
n'n npeaMeTHbIE K3C Pe3VIALTAT CAOKHOCTH: Oaa 3a 3a1aHHe




Pe3VIALTATHI B/
1 | 10.13, 10.14 2.3 1.1.3, 1.1.6 b 2
2 | 10,13, 10.14 2.3 1.1.3, 1.1.6 11 2
3 | 10.13,10.14 2.3 1.1.3, 1.1.6 I 2
4 | 10.13,10.14 2.3 1.1.3, 1.1.6 1 2
5 | 10.13, 10.14 2.3 1.1.3, 1.1.6 I 2
6. | 10.13, 10.14 2.3 1.1.3, 1.1.6 I 2

Beero 3ajanmii — 5 M3 HUX 10 YpoBHIO croskHocTH: b~ 1: 1 - 5
MakcuMansHEIH nepRHaHEI Dann —12

Cucrema oneHHBAHHAS

Oruerka No NATHOUIIRHON mEane | «2» | «3»n | «dn | «5»

[lepBuunbiii Hann 6 9 11

Bpemsa nposejenns 40 Munyr

1. Kaxkora macca tena, ecnu ero uMnyasc 500 kr = m/c npu ckopocti 72 km/a?

2. Momuocte aeuratens asToMobuns BA3-2108 47 kBr. Ckopocts asToMoOuns 72 km/4,
Kakosa cHia Tari asromotunns?

3. Benocuneaucer amwkerca co ckopocThio 12 km/u B Teuwenne |5 mun. Kakyio paborty
COBEPIINI BEIOCHIIEIHCT Ha 3TOM OTPE3Ke IYTH, €C/IH CHIIa CONPOTHBICHHS IBKeHHio 98 H?

4. Teno maccoii 2000 r asuxerca nocrynarensio. Ero umnyiec pages 10 kr « m/c. Hemy pasua
KHHETHYECKadA IHeprus Teaa’

5. Kakyio ckopocTh npHoOpeTeT ALUIHK ¢ MECKOM, €ClTH B HEM 3aCTPAHET TOPH30HTANLHO
nerawas nyns? Macea nynn 9 r, ckopocers nyin 600 m/c, macca sumka 20 kr. Tpenne siuka o
10J1 HE YUHTBIBATD.

6. Mans4yHk OPOCHI KAMEHL BEPTHKANLHO BEEPX ¢ HAYANLHOH ckopocTiio 20 mic. Ha kakyio
BhICOTY MOJIHHMETCH I{HMEHE?

4, KontpoasHaa pabota no teme "Ocnossr MKT"

Na Ilpoeepaemuie Koa | MeranpeamerHbiii Ypogenb MakcumaasHBIH
n/m npeIMeTHRIE K2C PEIVIABLTAT CAOKHOCTH: 0aa 3a 3a1aHune
Pe3VIbLTATLI b/l
1 | 10,13, 10.14 3.1 1.1.3, 1.1.6 11 2
2 | 10.3,10.13,10.14 | 3.1 1.1.3, 1.1.6 I 2
3 | 10,13, 10.14 31 1.1.3, 1.1.6 I 2




4 | 10.13, 10.14 3.1 1.1.3, L.1.6 Il 2

Beero 3ajgannit — 4 w3 Hux no yposHio cnomkuoctu: b - 0; IT - 4
MakcuMaasHBIH nepeRHYHEIT Oann —8

Cuerema oneHHBAHHA

OrMerka o nAarHdaeHON Wwkane | «2» | «3»n | wdn | «5»
Ilepsrunniii bann 4 6 7

Bpewms nposejienns 40 MunyT

I.  KakoBa cpe/iusis CKOPOCTb JIBHKEHHS MOJIEKYJl I'a3a, KOTOPLIH 3anuMaer oGbéM 5 m° nipn
nasaenun 200 klla w umeer maccy 6 kr?

-3

@oTorpadun MoTeKyn MOKHO MONY4aTh, HO 3TO BeckbMa TpyaHo. ToNbKo TH B ManbIxX
pasMepax MOoJAEKy/ IPHYHHBL THX TpyAHOCTEH?

3. Ilpu u3obapHOM Npolecce KOHUEHTPAIMA MOJIEKYJT Ta3d B COCY/IE YBENHIHIace B 5 pai. Bo
CKOJIBKO Pa3 H3IMEHHIIACK CPe/IHAA KHHETHYECKas JHePr s MoNeKyi?

4. Jlapnenue RO3IyXa B IIHHAX Benocunena npu Temneparype 12°C pasno 1,5 -10° TTa. Kaxum
craner gasiaenne npu Temneparype 42°C? O6bEM BO3ayXa B IMHAX CHHTATH HEM3MEHHBIM.

5. KonrponsHas padorta no reme "TepmouHamuka. Ternosbe MalnnHb!'

Ne Ilpoeepsnembie Kon | Meranpeimernbiii Vposensb MakenManbHBIIi
n'n npeiMeTHble K23C pevaeTar CIIOMHOCTH: 0aa 3a 3a1auue
Pe3VbLTATh b/
1 10.13, 10.14 3.2 1.1.3, 1.1.6 1 2
2 10.13, 10.14 3.2 1.1.3, 1.1.6 I 2
3 10.13, 10.14 3.2 1.1.3, 1.1.6 Il 2
4 | 10.3,10.13,10.14 | 3.2 1.1.1, 1.1.6 b 1
5 10.13, 10.14 3.2 1.1.3, L.1.6 1 2
Beero zanauuii — 5 U3 HMX 1o yposHio cnoknocri: b — 1; 14
MakcuManbHbii nepeuuHblii Hann —8

CHereMa oleHHBAHMA

OrMerka o NATH0ANILHON WKane | «2» | «3»n | «dwn | «5»
[epeuunblii dann 5 6 8

Bpema npoeenenns 40 MuayT



1. KIlJ] upeansuoro Tennosoro asurarens 40 npouenrtos. ['a3 nonyuun ot narpesarens 5 k/lx
TenaoTel, Kakoe KoIu¥ecTRO TEIUIOTH OTAaHO XOUM0MIBEHHKYT

2. Kakyto paboty corepuini BoJ0po/ Maccoi 3 kr npu nzodapHoM Harpesannn Ha 10 K?

3. KILJ] maeansioro rasa apurarens 45 npouenros. Kakosa remneparypa Harpeearens, eciu
TeMIIEparypa XolonisHuKa 2 rpajyca?

4. B cocyne HekoToporo odbeMa KOJIHYECTBO HACTHI HISANBHOTO ra3a yMeHbIIMIOCH B 4 pasa, a
abCONIIOTHAA TEMITEPATYPA MPH ITOM NMoBBICHIach B 4 pasza. Kak npH 3ToM H3MEHIWIOCH JAaBIICHHE
raza?

A. yBenmuuHIOCH B 4 paia

b. yBenHuMnock B 8 paz

B. ymensumnocs 8 4 paza

['. He H3MEeHnIoCh

5. Jlna u3odaprHoro HarpeBanmsa KHCIOpOoda Macckl Ha 8 rpagycoB NoTpeboBaIOCh KOTHYECTBO
TennoTel, 29,11 I, ans H30X0pPHOTO HArpEBaHHA KHCIIOPOIA HA TE &Ke 8 rpajaycos
noTpeboRANOCE KOMHYeCTRO TennoThl, pasHoe 20,8 [Ix. Onpenennts Maccy rasa.

. KonTponsHas paboTta no teme "ArperarHeie cocToaHua geniectea. Pazorbie nepexoman”

Ni Ipoeepaemsie Koax | Meranpeamersbiii Yposeus MakcHMAIBLHBIH
n'n HnpeaMeTHbIE K2C pesvabLTAT CIHKHOCTH Daa 3a 3a1aHue
Pe3VIABTATHI /Tl
1 10.13, 10.14 3.3 1.1.3, 1.1.6 b 2
2 10.13, 10.14 33 1.1.3, 1.1.6 ]| 2
3 10.13, 10.14 33 1.L.3, 1.1.6 I 2
4 10.13, 10.14 33 1.1.1, 1.1.6 I 2
5 10.13,10.14 | 3.3 1.1.3, L.1.6 1 2
Beero 3azanuii — 5 u3 HUX 10 ypoBHO cihokHoctn: b — ;11— 4
MakcuMansHbIH nepeHuHBI Hann —10

CucreMa oleHHBAHHAA

Orserka no narHoansHol Wwkane | «2» | «3n | wdn | «5»
[lepeuunblil Hann 5 7 9

Bpems nposenenns 40 MuHyT

1. Kakoe KOIHMHECTRO TEMIOTH BIEIHIOCE NPH OXJTa®/IEHHH 9yTYHHOH DosBaHky maccoi 32 kr,
ecnu ee Temneparypa uimenunace ot 1115 no 15 rpanycos?

2. B anwomunnerol kactproie, Macca kotopoit 800 r, arpenu 5 1 goast o1 10 rpajnycos 10
kuneHns. Kakoe KoJH4eCTRO TeIIOTHE MOTYHHIIN KACTPIOIA H BOJIA, €CIIH NTPH HATPEBAHHH
armoceproe naenenne 6uo pagio 760 mm.pr.cr.?

3. CKONBKO 3HEPrHH H3PacxoJ0BaHo Ha Harpesanue Boabl Maccoit 0,75 kr ot 20 no 100 rpanycos
H nocnenytomee obpazosanne napa maccoii 250 r?



4. Kakoe KoMYeCTBO TEMIOTHL BBIACIHTCH [IPH NMOIHOM cropaniy Oen3uHa MaccoH 5 Kr; KepocHHa
saccoii 200 r?

5, Cumemann OGeH3IMH Maccoi 2 KT M KepocHH Maccoi 3 kr. Kakoe KonHYeCTBO TEIUIOTE BRIICTHTCH
[PH MOIHOM CrOPAHUM HOJIYHEeHHOTO Tonnmea’

7. KownTtponshaa paboTa rmo teme "nekTpHueckoe momae"

Na IlposepaemMsie Koax | MeranpeaMerHbli Yposensb MakcHMaabHEBIIT
n/n npeiMeTHble K3C pe3yasTar CAOKHOCTH: 0aa 3a 3a1anue
Pe3yabLTaAThI b/
1 10.3,10.13, 4.1 1.1.3, 1.1.6 b 1
10.14

2 | 10.3,10.13,10.14 | 4.1 1.1.3, 1.1.6 b 1

3 10.13, 10.14 4.1 1.1.3, 1.1.6 I 2

4 10.13, 10.14 4.1 1.1.1, 1.1.6 I 2

5 10.13,10.14 4.1 1.1.3, 1.1.6 I 2

6 10.13, 10.14 4.1 1.1.3, 1.1.6 M 2
Beero zananuii — 6 H3 HHX 1o yposHo cnoskHoceti: b —2; 113
MakcumaibHbI epeuaHbLil Oann —8

Cucrema oleHHBaHWS

OTMeTEA TI0 OATHOANILHOH WKane

W2 | 3w | wdn

Win

[leprrunsiii bann

5 7

9

Bpemsa nposeaenna 40 MunyT

1) Kakasa ¢usndeckas BenM4yMHA ABASETCA CHIOBOH XapakTepUCTHKOH SIICKTPHYUECKOTO
noJs?
AL MEKTPOEMKOCTb.

b. pazHocTh NOTEHIMANOB.

B. HAOPAKCHHOCTE.

2) Jlpa TouewHBIX ONEKTPHYECKHX 3apsada ( M 2g HA PacCTOSHHMH T Jpyr OT Jpyra
orrankuBaroTes ¢ cunoit F. C kakoit cunoil OyayT OTTANKHBATECH 3TH 3aps/ibl Ha
paccrostnn 2r?

A 2F b. 4F B. —F.

4
3) Kak M3MeHHTCS OSJIEKTPOEMKOCTE BOZAYLIHOTO KOHJIEHCATOPAa NpPH  yMEHbLUICHHH
PACCTOAHMA MeXLY racTuHamu B 2 pasa?

A. ¥Ymensnres B 2 pasa.

b. ¥eeawunrea B 2 pasa,



B. ¥Yeennuntcsa B 4 paza.

4) [lBa anexTpuyecKHx 3apAna, OIMH M3 KOTOPBIX B 2 pa3a MEHBLIE OPYroro, HaXoIach Ha
paccroauuu 0,6 M, BiaumoaelicTeyior ¢ cuiaoi 2 mH., Onpenenure 311 3apsibl.

5) Haiitn 3apaj, co3falominid WIEKTPHYECKOE [10J1e, eC/IH Ha PacCTOAHHH 5 CM OT 3apsaja
HanpaxeHHOCTE noas pagHa 0,15 MB/w.

) Kakopa paiHoCTeE TMOTEHIHANOBR JIBYX TOWUEK WISKTPHYMECKOTO TOJAA, €CoH  TpH
TIEpeMENIeHAN 3EKTpHYecKoro 3apana 2 MrKI MemIy 3THMH TOYKAMH COBEpIIcHA
pabora (0.8 [k

8. Kontponwsuas padota no teme "[locrognnetii anektpuieckuii Tox"

Na [lposepaemuie Koxn | MeranpeameTHbIi Yposenb MaxkcamaabHBIH
n/n npeiMeTHbIe K3C pe3yibTaT C/I0KHOCTH? 6an 3a 3aganue
PE3YIALTATHI b/Tl
1 |103,10.13,10.14 | 4.2 1.1.3, 1.1.6 I 2
2 | 10.3,10.13,10.14 | 4.2 1.1.3, L.1.6 1 2
3 | 10.3,10.13, 10.14 4.2 1.1.3, 1.1.6 b 1
4 | 10.3,10.13, 10.14 4.2 1.1.3, L.1.6 b 1
5 [ 10.3,10.13, 10.14 | 4.2 1.1.3, L.1.6 b 1
6 |10.3,10.13,10.14 | 4.2 1.1.3, L.1.6 b 1
7 | 10.3,10.13, 10.14 4.2 1.1.3, 1.1.6 b 1
8 | 10.3,10.13, 10.14 | 4.2 1.1.3, L.1.6 b 1
9 | 10.3,10.13, 10.14 4.2 1.1.3, 1.1.6 I 2
10 | 10.3,10.13, 10.14 | 4.2 1.1.3, L.1.6 II 2
11 | 10.3,10.13,10.14 | 4.2 1.1.3, L.1.6 n 2
Bceero sagannii — 11 u3 Hux no yposHO cnoxuocTH: b—6; 15
MakcuManbieli nepBH4HLLT Oann —16

Cucrema oueHHBanug

OtmeTka no naTHOaLuIbHOI WKate | «2» | «3» | «dn | «5»

[Mepeusnbiil Hana 8 11 14

Bpema nposenenna 40 MuHyT

1. Ha PHCYHKE MOKA3aAHA 3aBHCHMOCTE COMPOTHRICHNIA MPOBOAHHEKA TLIOMAILK CCUCHHA



1 P‘l-'l]'ul:1 OT €I AJIHHBI. qﬂ‘d}-’ PaBHO YIAC/ILHOC WICKTPHYCCKOC CONPOTHRICHHE BCUICCTEA, H3

KOTOPOIO ¢eaH NPOBOIHHK?
OTEBeT: Om- MMM

2. Kak H3MeHHTCA CHIa TOKA, MpOXOOAMICTo YCpes OpoBOOHHE, eClIH VECIIHYHTE B 2 pa3a
HAMPAACHHE MEATY ¢r0 KOHOaMH, a MIoMalk CCUCHHA NPpOoBOIHHEA YMCHBIIHTE B 2 pasa'?

1)  He HIMEHHTCH
2) yMeHslHTCH B 2 paza 4)
OrsBer:

3. Ha pucynxke n3obpamensl rpapuiu

TOKA B HeTBIPEX NMPOBOJAHUKAX OT HANPLKESHHA
ConpoTHBIEHHE KAKOTO NPOBOIHHKA pagHo 4
1) nposojanuka | 3) nposojHHka 3
2) mpoBoaHHKa 2 4) nposoaHmka 4
OTBeT:

4. Ha yuacrtke nenu, H300pakeHHOM Ha
COTPOTHBRJIEHHE Ka/K/IOTO PE3HCTOPa paBHO 3
COTIPOTHRIIEHHE YHACTKA PABHO

OTteer: Om

5. B uenu, u3o0paxeHHOH Ha pUCYHKe

3)  yeenuuwred B 2 paza
yMeHblHTCH B 4 pala

nokaseigaer cuny toka | A K

A B
HYAKHO TIOIKTIOMHTE BOMbTMETp, ~—*| 1OM 30 _®_"
noKazanus OsLTH pasHe 4 BY _
l) AB  3) BI L 1 OM
2) BB 4) AB
Oreer:
6. Tpu pesucropa conporupnennamu Ri=10 —1 ® R,
R:=3 Om coenmHeHs! B IENb KaK MOKA3aHO Ha _
KAKOM Pe3HCTOpe BBIAEIANTCS HanbobIee il R,
TEIUIOTEI

1) Ha nepeom 3)  waTpersem
2)  Ha BTOpOM 4)  Ha BCex 0JHHAKOBO
O1Bet:

FABHCHMOCTH CHIIBI
Ha HX KOHIAaX.
Om?

pHCYHEeE,
Om. Odniee

aMrepMeTp
KAKHM TOYKAM
YTOOR ero

Om, R2=6 Om n
pucynke. Ha
KOJTHYECTRO

7.  DJC ucrounuka pagna 8 B, pnewinee conpotusnenue 3 Om, BHyTpeHHee conpoTHenenue |

Om. Cuia ToKa B NOMHOM LEnH pagHa
OTtper: A

8. Hcnonsiya yonopme 337a4M YCTAHOBHTE COOTBETCTBHE BEIHYHH C HX H3IMECHEHHAMH.
K ka0l No3HIHA NEpROTO cTON0IA NOI0ePHTE COOTBETCTBYIONIYIO MOZHIIHIO BTOPOTO H
FAMHIIATE B TADIMLY BEIOpaHHBIE UH(PELI M0 COOTBETCTBYIOLNMH DYKBAMHE.

¥

B nenn, n3o0pakenHoii Ha pHCYHKE, NOA3YHOK peocTaTa

BHu3, [Tpu atom, ..

OHU3MYECKAH BEJIMYHHA
A) CHna Toka
b) Snexrpoapriyllias cHIa 2)

H3IMEHEHMWE
1) yBenHuupaercs
YMEHBIIAeTCH

i 1

nepeBHHYIH

| S |



B) Hanpsxenue na pesucrope 3) He M3MEHAETCA
I')  Conporusienne peocrara

A b B r

9. B anexrponpubope 3a 15 MUHYT JTEKTPHYECKHM TOKOM COBEpINeHa paboTa
9 k/Lk. Cuna Toka B uenu 2 A. Onpeaenure conpoTHBiIeRne npubopa.
Oteer: Om

10. DnexTpudeckad Lelb COCTOHT U3 ABYX PE3UCTOPOR CONPOTHBIEHHEM 110 4 OM
COEIMHEHHBIX NOCIEN0RATENLHO, HeTouHHKa ToKa ¢ DJ1C 30 B n BHYTpEeHHMM CONMPOTHRICHHEM
2 Om. OnpenenuTe CHITY TOKA LIENH,

Oteer: A

11. Temnepatypa 0HOPOHOTO MEJHOTO LHIHHAPHYECKOTO NPOROAHHEA JUMHOH 10 M B

teqende 57 ¢ nossicuiack Ha 10 K. Onpejennts HanpsmeHne, KOTopoe ObUIO NPHIOKEHO K

IPOBOIHUKY B 3T0 BpemA, M3MeHeHHEeM CONPOTHRICHHS MPOBOIHHKA H PACCEAHHEM TEIIa MPH
€ro HarpeRaHuM nmpeHedpevs.

11 knacc

KonTponsHas padota no Teme "2nekTpoanHaMmura”

Na Ilpoeepaemuie Koa | MeranpeaMerabiii Yposenn MakcHMaabHBIH
n/m NnpeaMeTHbIE K2C PEIVILTAT COOKHOCTH: Daa 3a 3a1aHue
PEIVIALTATHI b/
1 11.13,11.14 4.3 1.1.3, 1.1.6 11 2
11.13,11.14 4.3 1.1.3, 1.1.6 I 2
3 11.13, 11.14 4.3 1.1.3, 1.1.6 In 2
4 11.13,11.14 4.3 1.1.1. 1.1.6 I 2
5 11.13, 11.14 4.3 1.1.3, 1.1.6 n 2

Beero samanuii — 5 U3 HEX 1o yposHi0 caokuaoctH: b—0: 15
MakcuMansneliil nepsuunsii 6ann —10

Cucerema oueHHBaHHA

Orverka no narHdanasHol wrane | «2» | «3»n | «dn | «5»

[leprrunsiii Gann 5 7 9

Bpema nposenenus 40 Munyt

1. OnpeneauTs cHY, ¢ KOTOPOiT OIHOPOIHOE MATHHTHOE MONE ASHCTBYET Ha MPOBOIHHK
mwmuHoi 30 oM, pacnionoxkennsiii non yraom 45 k BeKTOpy MArHHTHOH MHIYKIHH, SCTH CHIA
Toka B HeM 500 MA. MaruutHas wHaykima coctasaget 0,5 T




2. B oaHopoaHoe MarHHTHOE MOJIE MEPIEHINKYISPHO CHIOBBIM JIMHHAM BJICTACT MPOTOH CO
cropocThio 450 M/c, paaHyc KPHBH3IHE TPAEKTOPHH paseH 6eM. OnpeaeinTs HHAVKIIHIO
MArHUTHOTO MOJIA.

3. Mpoeoauuk anuHoi 30 cM ¢ cuioii Toka 50 A HaXoAUTCA B OJHOPOIHOM MArHHTHOM [10J1€ C
uuaykuei 60 MTa nepnedaukynsaprao nono. Kakyiwo paboTy cCoOBeplUNT HCTOYHHK TOKA, €ClIH
NPOBOJHHK NepeMecTHTes Ha 30 cM BOIL HAlIpaBIeHHA JIHHHH JeiicTens cuiikl Amnepa?

4. Kakoii 1o/skHa OBITE CHIIA TOKA, 4TO0R! B KaTyIIKe HHAYKTHBHOCTED (.5 ['H osHeprius

MArHUTHOrD nosg deia 100 Tx?

X X X
5. Nokazate Hanpasnerne cunsl Jlopenria. B
x x X
x x X
N
v
b b4 »
2. KonurponbHas padora no teme "Konedanus 1 BoJHb"
Ne Ipoeepaemeie Kon | Meranpeamernstii Yposens MakenmaabHbIii
n/n npeamMeTHbIe K2C pelIvisLTar CIOKHOCTH: Da.1 3a 3a/1aHne
PE3VIABTATHI L/11
1 11.13,11.14 5.1- 1.1.3, 1.1.6 B 1
5.2
2 11.13, 11.14 5.1- 1.1.3, 1.1.6 b 1
3.2
3 11.13,11.14 5.1- 1.L.3, 1.1.6 b 1
5.2
4 11.13, 11.14 5.1- 1.1.1, 1.1.6 I 2
5.2
3 1113, 11.14 5.1- 1.1.3, L.1.6 1] 2
3.2
i 11.13,11.14 5.1-
5.2
Beero sananmii — 6 M3 HUX 1o ypoBHO cnokHocT: b—3 11— 3
MaxcumaneHpii neppuuHedi 0ann —10

CueremMa ONEHHBAHHA

Ormerka no naTudaIBHOH Hikae

W2 | «3n

wdw

“Sn

TTepeuunbii Da

4

6

8




Bpemsa nposenenns 40 MuHyT

|.3anuiunTe ypaBHeHHe 3aBHCHMOCTH X(1), MCHONB3Ys rpafHK.

\ A\

2 15

a__Js S
=
20|-----

2. Kak usMennTca nepuo/ koaebannii MaTeMaTHYECKOIO MasTHHKA, €CIIH €T0 JTHHY YBEIHYHTL B
4 pasa, a Maccy rpysa yMcHbIIHTE B 4 pasza?
A) ypenuuntca B 2 paza b) yeennuutes B 4 paza B) yeenmuntes 8 16 pas I') He wameHnTes
3. 3aBHCHUMOCTE CHITBI TOKA, NPOTEKAOUIErO B KATYIIKE KOHTYPA, OT BPEMEHH HMEET BHJL

1= 1,5sin 200 wt. AMNIATYIA CHIIBL TOKA paBHa

A)200 A B) 200n A B) 1,5 AT) 300 A

4. Kak maMeHHIack eMKOCTh KOHIEHCATOPa KoJeDaTesIbHOro KOHTYPA, eclii nepHo/l kojaebannii
yeeanauics B 2 paza? HHAYKTHBHOCTE HE MEHANAC.
A) ysenuumnnace 8 2 pasa b) ymensmnnace 8 2 pasza B) ysennunnace 8 4 pasa I') ymensinmnace s 4

paza

5. Ha xkakoMm paccTOSHHH OT aHTEHHBI PAIHOI0KATOPA HAXOAHTCA 00BEKT, ECIIH OTPAKEHHBIH OT

HET0 paauocHTHaN Bo3BpatHiacsa obpatao uepes 200 mxc?

fr. 3aKpHITEIH KonebaTenbHBIH KOHTYP 3aMEHHIH OTKPRITRIM, [lowemy npu 3T70M KonebaHus B

KOHTYpE 3aTyxaioT OpicTpee?

3. KontponsHas padoTta mo teme «OnTHEa»

No [lpoeepaembie Koa | Meranpeameruniii Ypogensb MakcuMaabHBIH
n/n NnpeiMeTHRIE K3C PEIVILTAT COORHOCTH: 0aa 3a 3a1anne
Pe3YIbLTATEI b/

1| 11.13,11.14 | 5.3 1.1.3, 1.1.6 b 1

2 11.13,11.14 53 1.1.3, 1.1.6 b 1

3 11.13, 11.14 53 1.1.3, 1.1.6 b 1

4 11.13,11.14 53 1.1.3, 1.1.6 b 1

5 11.13,11.14 53 1.1.3, 1.1.6 b 1

6 11.13,11.14 5.3 1.1.3, 1.1.6 b 1

7 [11.13,11.14 5.3 1.1.3, 1.1.6 n 2

8 | 11.13,11.14 53 1.1.3, 1.1.6 n 2

9 [ 11.13,11.14 53 1.1.3, 1.1.6 I 2




10 | 11.13, 11.14 53 1.1.3, L1.6 Il 2

Beero zajgannit — 10 13 Hux no yposHio cnoxuocti: b - 6114
MakcHMasHBIH nepRryHEI Dann —14

Cuerema oneHHBAHHA

OrMerka o narHdaeHON Wwkane | «2» | «3»n | adn | «5»

Ilepsrunniii bann 7 9 11

Bpewms nposejienns 40 MunyT

1. Ha pucyHke nokasas xoJ1 ay4eii B cobupatonieii aunze. Kakosa onruueckas cuiia 9ol
JTHH3BI?

1} 33 mntp 2) 0,33 anTp 3) 27 nop 4) 0.27 antp

2 34 HENMPO3pavyHBEIM JTHCKOM, OCBELICHHBIM APKHM HCTOUMHHKOM CBeTa HeDonsmoro
pasMepa, B HEHTPE TEHH MOKHO 0DHAPYEHTE CBeTIoe naTHo. Kakoe dhuznueckoe sBneHHE npH
yroM Habmwomaerca?

1) mpenomMacHHE CBETA 2) monsApH3alKA CBETA
3) nudiparuua ceeta 4) nucniepcus cBeta
3. [Tonb3yacy npuBeaEHHOM TabMHLEH, OnpeenuTe NOKA3aTeNb MPEIOMICHHA CTEKA.
1) 1,68 2) 1.473) 0,66 4) 1,08
Yron a 20 130" |60" | 70°
4. Jlyu cBeTa MPOXOINT MOCIEN0BATEIBHO S 0,34 10,50 | 0,87 0,94

Hepes TPH Cpeibl C MOKA3ATCIAMH OPEIOMICHIA My, f2, Ha. Ha PHCYHEC TTOKa3aH X010 CEBETOROTO




avya. Kak cooTHOCATCH NOKa3zaTeIH MpCIoMIICHHA CPE.

1) = nz = n3
2ym<nzm=n
3 np = na, 02 < 0
4) m=nz<m

5. Ha PHCYHEC NPEICTABRICHE] CIICKTPLI Pa3IHYHBIN BCIICCTE. KakHe 3eMeHTRI OpHCYTCTEYIOT B
COCTABC HCH3IBCCTHOTO CJDQ,I[HHEHHFI?

1) Tonbko A A
2)AuB

HAub =
NA.BuB B

6. Ha nosepxHocTh TOHKOH Npo3pauHol NNEHKH HOPMaNLHO NajaeT ny4ok Oenoro ceeta. B
OTpamkEHHOM CBETE IUIEHKA OKPALICHA B 3€NEHBIH LIBET. l'];m HCMOARIOBAHUK MIEHKH TAKOH ke
TOJLMHEI, HO € 4YTh MEHBLIMM MOKa3aTeneM npenomienns, e okpacka OyaeT

1) Toneko sencHoi

2) TOIBKO NOAHOCTLIO 4EpHOH

3) HaxoauThCA DIHAC K cHHel obnacTH cnekTpa
4) naxoauThCA DIHAE K KpacHoH ob1acT cnekTpa

7. O1Ha cTOpOHA TONCTOH CTEKIAHHOH NIACTHHEL HMEET
CTYIEHYATYIO MOBEPXHOCTE, KaK M0Ka3aHo Ha pHcyHke. Ha
MIACTHHY, MEPICHIHKYIAPHO ee MOBEPXHOCTH, najgaeT ;

CBETOBOI MyUOK, KOTOPELIH MOCHE OTPAKCHHA OT IUIACTHHEI
cobupaercs nuH30ii. JlmHa najaomeii ceeToBoil BOJIHBI

pasHa 600uM. [TpH KakoM HaUMEHBIIEM 3HAYEHHH BLICOTHI g 3
CTYNEHbKH d HHTEHCHBHOCTh CBETa B (POKYCE IHH3B! Dy/ier d”
MHHHMAIBHOH? E

1) 75um 2) 150um 3) 300HMm 4) 1200mm

8. ]'[panc;_r,mc COOTBECTCTBHE I'E]‘_'IHEC!]JGE H HaOMI0JaeMbIX ¢ HX MOMOLIbLIO ABNCHHH

A. Boszayuseri KiHH 1. nudppakumsa ceera
b. Jlazepubrii anck 2. mHTEpEPEHINA CBETa
B. [Mnacruna typmanina 3. mcnepeus ceeTa
4. noaspu3aLmMa ceeTa




9. [Tyyok cBeTa NEPEXOAHT W3 BO3AyXa B Boay. HacToTa CBETOBO# ROIHEI — V, JITHHA CBETOBOH
BOJIHEI B BO3OYXE — A, MOKA3ATEIb PEIOMICHHA BOILI OTHOCHTEIBHO BOZIVXE — /1.
YeTaHOBUTE COOTBETCTBHE MEKIY (DH3HUECKUMH BETHYHHAMH H hOPMYIAMH, 110 KOTOPBIM HX
MOJKHO PACCYHTATE.

A. CkopocTh CBeTa B BOJIE |
v
b. Cropocth cBeTa B BAKyyMe 2. A
v

3. 2

4. Av

10. Ha andpakumonnyio pemerky ¢ nepuogom 0,005 mm nanaer 6enstii ceer. Ha sxpane,
HaxXoJALIEMCS HA PacCTOAHMK | M OT peleTkH 0DpasyioTea KapTHHA IH(PaKiiH cBeTa.
OnpeesinTe paccTOsHHE HA IKPaHe MEK/1Y MEPBEIM H BTOPEIM MAKCHMYMOM KPacHOTO CBeTa A =
750 um.

4. Kourponsras padora no remam: "Ocroest CTO", "KoprnyckyispHo-BoMHOBOH jiyainim”

Na [lposepaemsie Kon | Meranpenmernbiii Yposensb Makcnmanbublil
n/n npeamMeTHbIe K2C pesyanTar CIIOAKHOCTH: DaJn 3a 3a/1anne
PE3YIALTATHI b/T1
1 11.13,11.14 6-7 1.1.3, 1.1.6 Il 2
2 11.13,11.14 6-7 1.1.3, 1.1.6 1 2
3 11.13, 11.14 6-7 1.1.3, 1.1.6 I 2
4 11.13,11.14 6-7 1.1.1, 1.1.6 I 2
Beero zanannii —4 U3 HEX 1o yposHio ciokaoctH: b —0 [1-3
MakcumManbnblil nepsu4Hbii 6ann —8

CHeTema oueHHBANHSA

OT1Merka no OaTHOANIBHOH Wkane | «2» | «3» | «dn | «5S»
[Meperynbil Dann 4 (4] T

Bpemsa nposenenus 40 MunyT

I: DHPED,EHHTE- OTHOMICHHE YHEPTHH MOKOA K KHHETHUECKOH JHEPIHH HaCTHIEL, €CITH €C
CROPOCTE COCTABJIACET B0% ot CROPOCTH CBETA B BAKYYME,



2. DneKTPOH B ATOME BOAOPO/A NEPEXOINHT W3 BO3DYAICHHOIO COCTOAHMA ¢ FHeprucii E1 =
—3.4 5B B ocHoBHOE cocTosAnMe ¢ aHepruei EO =—13,6 3B. HailianTe Moayne HMIyILca
HCIYILEHHOTO (hOTOHA.

3. Tpu yMeHBLICHHH B IBA Pa3a [UIMHEL BOJIHEI CBETA, NAJAIONIer0 HA METANN, MAKCHMAILHAS
KHHETHYECKAd MHEePrus VIEKTPOHOB VBEIHYHIACK B TpH paza. OnpesennTs B MIEKTPOHBOIBTAX
HEePBOHAYANIEHYIO YHeprHi0 GOoTOHOR, ecin paboTa BRIX0Ja WIEKTPOHOR paBHa 5 2B.

4. DnekTPOH, BRUICTEBILNIT ¢ MAKCHMAIILHOH CKOPOCTBLIO ¢ NOBEPXHOCTH METaJLIA [1pH
OCBELIECHHH ero yIsTpadHONeTOBEIM CBETOM ¢ HHOI BosHEl A = 210 HM, nonajaer 8 06nacTs
NPOCTPAHCTBA, IJIE CO3MaHkl BIAHMHO-TIEPIEHAHKY ISPHBIE 0AHOPOAHLIC EKTPOCTATHYECKOE
M MArHHTHOE [I0J18, W JIBHKeTCH B HUX npaMoinHeiino. Oupejennre paboTy BRIX0AA MIEKTPOHA
M3 MEeTAJLIA, eclii MOJIY/Ib HAIIPSKEHHOCTH dieKTpocTaTideckoro nond E =12 kB M, Mmoayis
wHAYKIHH MarauTHoro nmoas B = 20 mTa. Toctosrnas nnanka 6.63%10-34 |



