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IHHOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMH K pe3yibTaTaMm
OCBOEHMSI OCHOBHOM 00Opa30oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B PI'OC
COO, a Takxe c ydy€roM (enepaqbHOM M JUIEHCKON paboYnX MporpaMm
BOCIIUTAHUA W KOHIENIMHM TMpenojaBaHusi ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTenpHbIX oOpraHuzanusax Poccuiickoil ®@exepanuu, peaqTu3yrOIIMX
OCHOBHBIE 00pa30BaTENIbHBIE IPOTPAMMBI.

Copmepxanne mporpaMmbl 1O (DHU3MKE HaIpaBiIeHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvaronuxcss 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO
nonxona. I[Iporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, INPEIMETHBIM W METANPEIMETHBIM pE3yJbTaTaM
OoOy4eHHs, a TaKXe€ YYUTHIBAET HEOOXOAMMOCTh PEATH3ALUU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TNpeaMeramu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEAHEro OOILEro
oOpa3oBaHUsl, TUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHMS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3mKe BKIIOYAET:

e IUIAHUpYEMBbIE pPe3ybTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYeHUS;

e colepkaHue yueOHoro npeamera «Puznka» 1o rogam o0y4eHus.

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAxX MPHUPOJIbI, BBICTyNHas B
KauyecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUI 00 okpy:xatoiemM Mupe. LIIKombHbIN Kypc GU3HKHA — CUCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuszudeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeAesseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJYYEHUS HOBBIX MATE€pUAIOB C 3aJaHHbIMM CBOMCTBAMH U JPYIHUX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroniuxcs, B (OpMUpPOBaHME YMEHHI NPUMEHSThH
HAy4YHbI METO]I MO3HAHUSA NP BHITIOJHEHUU UMHU Y4E€OHBIX UCCIIE0BAHUM.

B ocHoBy kypca ¢u3WKu 1y ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
MTOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISECTCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3/eioB (PU3WKH, BKIIOYACT KaK
BOIIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuand Kypca (U3UKH
o0beqMHEH BOKpPYr (Qu3nueckux Teopuid. Benymmm B Kypce sBisieTcs
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzamust TpeanoaraeT HCIO0JIb30BaHHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U PA3BUTHUSA
¢u3uku Cc pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonoit  uanpasnennHocmu. Kypc (usuku npeamonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKEHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSA DJIEMEHTOB
comepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
Mpo0JIEM PALIMOHATIBHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3WKM Ha ypPOBHE CpPETHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HOpMHUpPOBaHHUE TPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUH, poiiu HyHIaMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOPUM, JUISI OINHUCAHHWS ECTECTBEHHO-HAYYHBIX SBICHHA W
IIPOIIECCOB).

CucTeMHO- e TENHbHOCTHBIN TOJIX0/I B Kypce (DM3WKH peanu3yeTcs: mpexIie
BCEro 3a CYET OpraHU3alUM IKCIIEPUMEHTATHHOU ACSITEIBHOCTH O0YyUYarOIIUXCA.
Jlns  GazoBoro ypoBHS Kypca (U3UKM — OTO HCIOJIb30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBbIE B TIporpamMme 1o (pu3nke OObEAMHEHBI B OOIIMN CIHUCOK YYCHHMYECKUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TEpedHe J1abOpaTOPHBIX padoT,
MPOBOIUMBIX JUIS KOHTPOJS H  OICHKH, OCYIICCTBISICTCS  YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW IUIAaHMPOBAHUS U
ocHamieHust kabuHera Qusuku. Ilpu »>ToM obOecrieuMBaeTCsi  OBJAJIEHUE
OOyJaroIMMUCS yYMEHUSMU TPOBOJIUTH KOCBEHHBIC W3MEPEHHMsS, HCCIICTOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
IIPEIJIOKCHHBIX THITOTES.

bonbiioe BHUMaHUE yAENAETCS PEIIEHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3amau. [Ipu saToM U1t pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4él C SIBHO
3alaHHON (PU3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE PUMEHSITh N3yUYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslena Kypca, TaK U UHTETpUpys 3HAHUS U3
pa3HbIX pa3nenoB. [ KauyeCTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3aJaHMs Ha
0o0OBbsCHEHHE TMpoTeKaHus (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalollen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKON MOJENH JUisi CUTyallud MPaKTHKO-
OpUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ TpeboBanumsiMu OI'OC COO k MarepuanbHO-
TEXHHUYECKOMY OOecreueHno y4eOHOro mpoiecca 0a30BBIi YpPOBEHb Kypca
(GU3UKK Ha ypOBHE CpeTHEro 00I1Iero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUIX
NpeIMETHOrO0 KaOWHeTa (U3UKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro IHKIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HeoOXoMMoe J1abopaTopHOe O0OOpYyAOBaHUE [JiS BBIMIOJHEHUSI YKa3aHHBIX B
nporpaMme 1o (U3MKe YYEHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPALlMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OpMHPYETCI B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TporpaMMe 1Mo (U3UKE KIIOUEBBIX JIEMOHCTpAIUil IJis
WCCIICIOBAHMUSI  M3YYaeMbIX SBJICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JUIsI YYCHHMUECKHX MPAKTUYECKUX padoT
(dopMupyeTcss B BHJE€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIEYMBAETCS B pacyére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydarommxcsi. TeMaTH4ecKue KOMILIEKThI
71a00paTOPHOTO O0OpPYAOBAHUS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHNU AHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LIMPPOBBIX J1aOOpaTOPUI.

OCHOBHBIMM LIETISIMUA U3YYEHUS PUBHKHU B 00IIEM 00pa30BaHUU SIBIISFOTCSL:

e (opMupoBaHue HHTEpeca W CTpeMJIEHUS OOyYaroUIMXcsi K HAyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYalIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHMSI KAK peE3yibTaTa HW3y4ECHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHWEe yMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznYeCKrX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne 3TUX 1iesieid 00ecrieurBaeTCsl PelIeHUeM CIEAYIOIMX 3a/1ad B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oO0mux  usnuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (U3HMKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3MKY U
3JIEMEHTHI acTPO(YU3HKHY;

e (dopMupoBaHHE YMEHHMHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OOBsICHEHUsSI (PU3MYECKUX SBICHMA B MpPUPOJE U U1 HPUHATUSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pPa3IUYHbIX 3aJad C SBHO 3aJaHHOU
¢u3znyecKkoil MoOJENbI0, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSITEIBHOE
co3ianue (U3NYECKON MOJEIH, aIcKBaTHON YCJIOBUSM 331a4u;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpexny;

e OBJAJCHUE METOJAMHU CaMOCTOSATEIBHOTO IUIAHWPOBAHUS W MPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJM3a W HHTEPHpETaluu HHpOpMaIuy,
OIpEENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCJIOBHMI Jisl pa3BUTHSI YMEHUN IMPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0o OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kitacce — 68 vacoB (2 yaca B HEJENIO), B
11 knmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE INEepeueHb JabopaTOPHBIX U
MPAaKTUYECKUX pPAOOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JI€aeT BBHIOOD
IOpOBEJCHUS J1aDOpaTOPHBIX PAOOT M OMNBITOB € YYETOM HMHAWBUAYAJIbHBIX
0COOEHHOCTEH 00yUYarOIMUXCS.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. @®u3nka u MeTOAbI HAYYHOI'O NO3HAHUS

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKAIOIIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IIPOLECCE MO3HAHUS IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusnyeckne 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Ponb m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele ¥ UU(QPOBbIE H3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JBHXKeHHUE. OTHOCHUTENBHOCTh MEXAHMYECKOTO JBHUXKEHUS.
Cucrema otcué€ra. Tpaekropusi.

[lepemenienne, CKOpOCTb (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOpEHHE MAaTepUaIbHOW TOYKH, UX MPOCKIMM Ha OCHU CUCTEMbl KOOPJUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCUMOCTH KOOpJAMHAT, CKOPOCTH, YCKOpPEHHUs, MYyTHU U TMepeMelIeHus
MaTepUAIbHOM TOYKH OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonuueitHoe  aBrkeHue. JIBUKEHHME  MaTepHalbHOM TOYKH  TIO
OKPYKHOCTH C MOCTOSHHOU I10 MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAS
ckopocTh. [lepuoa u yactora obpatmienust. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHNU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habnronenne aBuxeHUs Tena, OPOIIEHHOTO IOJ yIjoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTu npu JBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpAaBHOMEPHOTO ABWKEHHS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLICHHUST MEXAY NyTSAMH, IMPOMJICHHBIMU TEJIOM 3a
MOCJIC/IOBATEIbHBIE PABHBIE NPOMEXKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue nBrKeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[IpuHimn  otHocutTensHOcTH  ['aymmmed.  IlepBeit 3axkoH  HproToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IUI MaTepUajJbHOM TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectr. llepBas kocmuueckas
CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHusl CKOIRKEeHHUS U cuiia Tpenus nokos. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIU Ta3e.

[TocTynarenbHO€E U BpallaTesbHOE IBHXKEHHE a0COJIFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llneuo cumbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: NOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIlnu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NTOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHUS TBEPIOTO TeJia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTHA CHJI YIPYTOCTH, BO3HHKAIOIIUX B MPYXKHUHE H
PE3MHOBOM 00pasiie, OT ux aedopmMariuu.

HccnenoBanue yCIOBUH paBHOBECHs TBEPAOTO Tela, HMMEIOIIETO OCh
BpAaICHMS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynsc MaTepualibHOM TOUYKHM (Tela), CHCTEMBl MaTepHATbHBIX TOYCK.

NMiynbC cHIbl U U3MEHEHHE HMITyJIbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCa.
PeakTuBHOE JBH)KEHUE.

Pabora cuiiel. MOIITHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHO TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUM.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIpyTO
neopMupoBaHHOW  TIpykuHBL.  [loTeHUManbHas  SHEprus Tena  BOJIM3HU
ITOBEPXHOCTHU 3EMIIH.

[loTeHmnuanbHple W HENOTEHIHMAIbHble  cuibl.  CBsi3b  paboOThHI
HENOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEJ.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOMED,
IPY>KUHHBIN TUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexo moTEeHIIMATBLHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3yyenue abCONMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanue cBsizu pabOTHl CHJIBI ¢ U3BMEHEHUEM MEXaHMYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJjiekyasipaasi pu3uka U TEpMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIKCHHS U
B3aUMOJICCTBUS YaCTHUIl BeulecTBa. MoOJEnn CTPOEHUs Ta30B, XUIKOCTEU U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pazmepsl MoJiekyi. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama temmneparyp
Lenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUHM HJCaIbHOTO raza. AOCONIOTHAs TeMIieparypa Kak mepa
CpeaHEN KHWHETHUYECKOM SHEPrMH TEIUJIOBOTO JBWXKEHHsS vactul raza. [llkama
temneparyp KenpBuna. ['a30BbIe 3akoHBI. YpaBHeHHe MeHnaeneeBa—Knanenpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelmecTBa. ['paduyeckoe MPEACTaBICHHE H30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTtp.

Llemoncmpayuu

OneIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OneiThl 0 AP HY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita IITepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS HUJCAIbHOIO rasa,
M30IIPOLECCHI.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

OnpeneneHue Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE M3MEPEHUM
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUICUMOCTH MEKy MapaMeTpaMu COCTOSTHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHo6bl mepmoOuUHAMUKU

TepMmoanHamMuueckass cucreMa. BHYTpEHHsIST 3HEpPrus TEPMOAUHAMUYECKON
CHUCTEMBI U CIOCOOBI €€ n3MeHeHus. KonudecTBo TemioThl U pabota. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOTO  MJAEaNbHOrO  rasa. Buasl  Temionepenayw:
TEITIONPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHUE. YJIeNIbHAsI TEIIOEMKOCTh BEILECTBA.
KonnuecTBo TemIOTHI pH TeIIONEepeaye.

[lonatue 00 amguabaTHOM mponecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue TepBOro 3akOoHA TEPMOJMHAMHKHA K u3ompoleccaMm. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH TepMmoamHamuku. HeoOparuMocTh TpoIeccCOB B MPHUPOIE.

TernoBble  mammHbl.  [IpuHUMOBI  AEWCTBUSA  TEIUJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduimeHt mnone3noro
nerctBua TteroBo mammubl. [{ukn KapHo m ero kod3@duuueHT Mone3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOIEMBI TETUIODHEPTETHUKH.



TexHu4eckue yCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: JIBUraTesb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPruM Tela MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku u3 OyTBUIKM TOJ JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHue BHYTpeHHEHN SHEPTUU (TeMIlepaTyphl) Tela MpH Terionepenaye.

OneIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CrOpPaHusi, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yienbHON TEMI0EMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HacwimeHHwld map. YaenbHas TemjioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucrammuueckue u aMmopdHbie Tena. AHU30TPOIHS CBOKCTB
kpuctaimioB. Kuakue kpuctaibl. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpucTayu3anus. Y aeibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OalaHca.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHM>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenne HarpeBaHus U MIaBJICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mMepeHre OTHOCUTENIBHOM BIAXXHOCTH BO3AYyXa.

Pazjes 4. DiieKTpOAMHAMHUKA
Tema 1. Inekmpocmamuxa
OnekTpu3anusi Tel. OJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apAnoB. IIpOBOIHMKM, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOrO 3apsijaa.
B3zaumopaeiictBue 3apa0B. 3akoH KynoHa. TodeuHbIi 31EKTPUUECKUI 3apsi.
Onexktpuyeckoe mnone. Hanpspk€HHOCT  anekTpudeckoro mois. IIpuHomn



CYNEPIO3ULIHNH DJICKTPUUECKUX TOJNEeH. JIMHUKM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TTOJIS.

PaGora cun  snekrpocratnueckoro  moina.  [lorenuuman.  PasHocTh
MOTEHUHAIOB. [IpOBOJHHUKM W JUAIEKTPUKKM B DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpruyeckasi MpOHUIAEMOCTb.

OnextpoémkocTs. Konaencarop. DneKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3alllUTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO U MPUHIMI JEUCTBUS DJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B BIIEKTPOCTATUUECKOM I1OJIE.

DneKkTpocTaTuuecKas 3auTa.

JIA3IIEKTPUKY B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIn
IJJACTHH, PACCTOSIHUS MEXKAY HUMHU U IUJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEHCATOopA.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. I[locmosannsiit 3nekmpuueckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIOBHUSI CYIIECTBOBAHMS DJICKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsbxenue. 3akon Oma i1 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBJICHUE. YIENbHOE CONPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MAPATIIENBHOE, CMEIIAHHOE COEAUHEHHE TPOBOIHUKOB.

PaGota oanmektpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MormHoCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYILAsA CHUJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 1151 MOJTHOM (3aMKHYTOM) JieKTpuueckoil renu. KopoTkoe 3aMbIKaHUe.

ONEKTpOHHAsA  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUECKHM TOK B BakyyMe. CBOMCTBA SJIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKHY. CobcTBeHHas 151 MpUMECHAs IIPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [loynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYecKuii TOK B pacTBOpax M  paciiiaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLALA. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSITENbHBIN
paspsaa. Monuus. 11nazma.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHAIPEBATEIbHbBIE MPUOOPHI,
AJIIEKTPOOCBETUTELHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHUS, BAKYYMHBIN O],
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, FAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA TN TIOTIEPEYHOTO CEUYEHHS U MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOTHUKOB.

[Ipsimoe wu3MeEpeHHe SIEKTPOIABIKYIIEH Ccuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii pa3psi 1 IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEMmaHHOro COETMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

HaOmronenue snexkrposnsa.

MexnpeaMeTHblie CBA3H

Nzyuenue xkypca gusuku 6a30Boro ypoBHs B 10 kiacce OCylIeCTBISETCS C
Y4ETOM COZAEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMH MaTEMaTUKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runores3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napabona, runepoosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUYECKHUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMK HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B XKUBOW mpupoae, AMdy3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEPEaayH, TEMIOBOE PaBHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUAKOCTEH M



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJIMTUYECKAS TUCCOLMALMS,
rajlbBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3yXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHUE ABMKEHUN C HCIOJIB30BAHHEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOAIIWIMHUKH, HCHOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrUE), JABUTATEllb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIYYEHUSI COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3allMTa, 3a3eMJICHHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. Di1eKTPOAMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTBL.  B3anMOAECHCTBUE  TOCTOSHHBIX  MAarHWTOB.
MaruutHoe mone. Bektop MarHuTHOM wuWHAYKUMH. [IpuHOMD cynepno3uuuu
MAarHATHBIX MOJIeW. JIMHUM MarHUTHOM MHAYKUMU. KapThHAa NMHWUNA MarHUTHOM
WHJIYKIIMH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0JI€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHUN WHIYKIUA
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOTO MNPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
POBOJHMKA, KaTYIIKHA ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysb M HampaBiieHUE. [[BUKEHHUE 3apsSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl Jloperia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHON
WHIYKIMHA. OJIEKTPOABIIKYILAS CWJIA HWHIYKIMHA. 3aKOH JJIEKTPOMArHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnexkTpuyeckoe IMoje. DIEKTPOABWKYIIAs CHJIA HHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

ITpaBuno Jlenna.

NHOyKTUBHOCTh.  SIBJIEHME CaMOMHIYKIMHU. OJEKTPOJBHXKYILAs Ccujia
CaMOUHIYKIUH.

DHeprus MarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHUE: TMOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTENIHA SJIEMEHTAPHBIX
YacCTULl, NHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE TIEKTPOHHOIO MyYKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3auMmopelicTBrE IBYX MTPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIOpeHIIa HAa HOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIWH.

[TpaBuno Jlenna.

3aBUCHUMOCTD JJICKTPOJABHKYIIEH CUJIbI UHAYKIMH OT CKOPOCTH WU3MEHEHUS
MarHuTHOIO IIOTOKA.

SIBeHre CaMOMHAYKIIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3yueHne MarHuTHOTO MOJISL KaTYIIKH C TOKOM.

HccnenoBanne AeCTBUSA MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nes 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHunHvle Kojiedanus

KonebarenrHast  cuctema. (CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
I"apmonnyeckue konedanus. Ilepuoa, yacrora, amrmumryga u (aza xoneOaHUM.
[IpyXMHHBIA MasTHUK. MareMaTUYECKUN MasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kosnebanuii. [IpeBparieHune sHeprun Mpy TapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UICATbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHWUYeCKUMU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroux KojeOaHUsX. BrIHYX/IeHHbIE MEXaHUUECKHE
koseOanus. Pezonanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMTAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHWE CHIJIBI TOKA M
HANPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U MoTpedICHUE AICKTPUUSCKOM
SHEPruu. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
WCIIOJIB30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHUCTEMbl (TIPYKUHHBIN WK
MaTeMaTUYECKUI MasiTHUK).



HaOGmronenue 3aTyxaronux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

HaGnronenue pezoHanca.

CB0OOHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUS!.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUHEHHH PE3UCTOPa, KaTyIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY 3TEKTPONIEPEIayu.

Yuenuueckuii axcnepumenm, 1abopamoptsle pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MajbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HUccnepoBanne TMEpEeMEHHOr0 TOKa B LEMA U3  MOCJIEAOBATEIBHO
COEAMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAzZHUnHblEe 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBI. [lomepeyHble W MPOJOJIBHBIE BOJIHBIL
WNuTtepdepenius u Auppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MPEIOMJICHHUE, MOspu3anus, 1udpakius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBsI3U U TeleBUAeHUA. Paaronokanusi.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacCIpPOCTPAHEHHUE MTOTIEPEYHBIX U TTPOJIOJIBHBIX BOJTH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune narepdepeniuu u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOI pE€30HAHC.

HabGnrogenue cBS3U I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOM U
4acTOTOM KOJeOaHUH.



HccnenoBanne  CBOMCTB — JJIEKTPOMATrHUTHBIX — BOJIH: OTpakEHHUE,
npeioMIIeHUE, MOJSIpU3anus, AMPpakius, HTepepeHITHs.

Tema 3. Onmuxka

['eomerpuueckass onruka. I[IpsMonnHENWHOE pPacHpoOCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyu cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yrosi MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus cseta. CiioxHbIi cocTaB Oenoro cseta. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas JmH3a. DokycHoe
pPAcCTOSIHUE W ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoeHne nzoOpaxeHUil B
coOMparolMX U paccerBaOIIUX JinH3aX. DopMyiia TOHKON JIMH3BL. Y BEIHMYEHHE,
JTaBaeMoO€ JIMH30M.

[Ipenepl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHble HCTOYHHUKHU.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(EpPEHIMOHHOU
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. [QudpakiuvonHas pemérka. YclIoBUE HaOIIOIEHUS
[VIABHBIX ~MAaKCHMyMOB TIpM IaJ€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHU4ecKue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHETHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE U IPEIOMIIEHUE CBETA.
OnTtuyeckue npuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxkeHue. Mopens cBeToBoAa.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenn MUKpPOCKOIIa, TEJIECKOTIA.

Hab6mronenne narepdepeHIuum cpeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBeTa.

[ToyyeHue ciekTpa ¢ HOMOIIBIO TPU3MBI.

[Toy4yeHue crexTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii oxcnepumenm, nabopamopmsie pabomul



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBOMCTB M300paXXKeHH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIEIIHAIBHOM TEOPUU OTHOCUTEIBHOCTH
['paHunbl  NPUMEHUMOCTH  KJIIACCMYECKOHW  MEXaHWUKH. [Toctynatsl
CIIEIMAJIBHON TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHILIMI OTHOCUTEIbHOCTH DWHILTEIHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHHM U COKpAICHUE
JUTMHBI.
DHeprusi ¥ UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKON YaCTULIbI. DHEPTHUS
IIOKOSI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmuvt KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJIbC (POTOHA.

OTtkpoiTue 1 uccaeaopanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboTordpdexra. YpaBHenue IDuHimTeHa i porosddekra. «KpacHas rpaHuiiay
dboTtordekra.

JaBnenne cBera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCcTpoOMCTBAa U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETo (poTodddekTa.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopra mo paccesHuro o -4acTHII.
[Lmanerapnas mopens aroma. Ilocrymarel bopa. M3nydeHwe W mOTIIOLIEHHUE
(GOTOHOB mMpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrUM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJOPOJA.

BousiHOBBIE cBoOVicTBa yacTul. Bonnel ne bpoumnsa. KopnyckyisspHO-BOITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

OnpeneneHne IIMHBI BOJIHBI JIa3epa.

HabGmronenue nuHeRvaTsIx CIIEKTPOB U3TYUYEHUS.

Jlazep.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HaGmro1enre muHeyaToro CriekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOKHOCTh CTpoeHus sapa. OTKpeiTHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o  ompenmeneHmio  cocraBa
paanoakTuBHOrO wu3iydeHusa. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BnusiHne painoakTHBHOCTH Ha KUBBIE OPTaHU3MBL.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. HykionHas moxens siapa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacniaz. ONEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacmaa. ['amma-
M3JIy4yeHne. 3aKOH pauOaKTUBHOIO pacIaja.

DHeprus CBsA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT maccel sapa.

Snepnseie peakunu. [lenenue u cuHTeE3 SIEP.

SAnepusiii peaktop. TepmosinepHsiii cuHTe3. [IpobOiieMbl M NEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PETHCTPALIMN DJIIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTanbHbIE B3aUMOICHCTBUA. EMMHCTBO (hr3ndeckoil KapTHHBI MUpA.

TexHuyeckue ycTporucTBa U NPaKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
BuiibcoHa, siiepHblil peakTop, arToMHas boMoa.

Jlemoncmpayuu

Cu€TUnK HOHU3UPYIOUIUX YACTHIL.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpekoB YacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKHU

DTarnsbl pa3BUTUSA acTpoHOMUH. [IpUKIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUM.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ComnHeunas cucteMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua U 3BE3.
3BE3/71bI, X OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHEKTpajdbHbIM KiIacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHM I1OCJEIOBATEIBHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKACHUU U 3BoJtouu CoyHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunsiii [Iyte — Hama I'amaktuka. Ilonmoxenwe m aBmwxkeHue CoiHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky n kBasapsl. UEpHBIE ABIPHI B Sapax
TaJIAKTUK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa00sa. Pa3doeranue rajiakTuk.
Teopus bosbioro B3peiBa. PEIMKTOBOE U3ITyUEHUE.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C HCIIOJIb30BAHUEM KOMITHIOTEPHBIX
MPUJIOKEHUH ISl OMPENICNICHUS TTOJIOKEHUST HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31sa CEeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3BI.

Hab6nronenus B reneckon JIynel, minanet, Maeunoro [lyTu.

O6o01maronee NOBTOPEHUE

Ponb Qu3uku W acTpOHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOW KapTHHE MUPA, poib (PU3UYECKON Teopuu
B (GOpPMHpPOBAaHUU TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3uYeCKOl KapTUHBI MHUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHblie CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIseTcs ¢
Y4ETOM COAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOIOB HAYYHOTO
MO3HAHUS: SIBJICHHE, HAay4YHBIM (akT, rumore3a, puznueckas BeIWYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPIWHAT, CIIOXKEHHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHM, TMPU3HAKK MOA00US TPEYroJbHUKOB,
ompeseeHIe MIOMIAAN MIIOCKUX GUTYp B 00BEMA Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupojne, KoseOaTeabHbIC
JIBUKECHUS B )KUBOM MPUPOJAE, ONITUUYECKUE SBJICHUSA B JKUBOU MPUPOJE, NCUCTBUE
pajaualy Ha )KUBbIE OpTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPIBIX
TEJI, MEXAaHW3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaIM3.



l'eocpagpua: MarHuTHBIE TONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNE 3EMIIETPSICEHUH.

Texnonozusi: JWMHUM DJEKTpOIEpenad, TI'€HEpaTop IEPEMEHHOro TOKa,
ANEKTPOJBUraTENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJAHONPUEMHHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKAa,
CoJIHEYHas Oarapesi.



IHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanusi (0a30BbII YPOBEHB) MOJDKHO OOCCIICUHUTHh JOCTIDKCHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO TIpeaMeTa «DU3nKay JOIKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaroIUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OIbITA U OIBITA JEATEIBHOCTH B IMPOLECCE pealn3allii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCcKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTH IPaKAAHCKOU MO3UIIUU 00YUaAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

NPUHSATHE  TPATUIMOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTHUYECKUX U
JE€MOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHUE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaAMHU B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM IrpaXKJaHCKOH HUJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCHUTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMWBATh CHUTYAIllUI0 M TPUHUMATh OCO3HAHHBIEC DPEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCII€ B
NESITEIIbHOCTH YYEHOTO;

OCO3HAHUE JUYHOTO BKJIaJIa B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOLWIEHUE K MUPY, BKJIIOUas 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero Gu3ndyeckoil Hayke;



5) TpyA0BOT0 BOCIIMTAHUS:

UHTEpEC K pa3IMuHbIM cdepam npodhecCHuoHANbHOW JeATEeIbHOCTH, B TOM
YHCIIE CBS3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBINA BBIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIE MJIAHBI,

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrHYeCKOTr0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh IKOJOTHYECKON KyJNbTYyphl, OCO3HAaHUE TJI00ATBLHOTO
XapaKkTepa IKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE
3HAHMSA LIeJIEW YCTOMYNBOrO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeH’e OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAaHUM 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAay4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIECCEe
u3ydeHuss  (U3MKA  OCYIIECTBISATh  MPOEKTHYD M MCCIEIOBATEIbCKYIO
NeATENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITeJIbHO  (hOpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEATh LEIU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHUS;
BBISIBJIATH  3aKOHOMEPHOCTH M MPOTHBOPEYMS B  PACCMATPUBACMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJieMbl C YYETOM aHAIM3a UMEIOIIUXCS
MAaTEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MTOCJICICTBUM €SI TEIIBHOCTH;
KOOPJIMHUPOBAaTh Y  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieaoBaTe/IbCKHe J1eiCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU MOHATUSMHU U METOAAMHU
duznyecKoil HayKu;



BJIAJICTh HAaBBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TPOEKTHON JCATEIHHOCTU
B 00yacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelIeHUsl 3ajlay (PU3UYECKOTO COJAEpNKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B MTO3HAHUS,

BJIQJICTh BHUJAMHU JIECSITEIBHOCTH IO TMOJYYEHHIO HOBOIO 3HAHUA, €ro
UHTEPIpETallMi, MpPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI IJIsl J10Ka3aTelbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJE PEIICHHUs 3aJadydl  pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBHUSIX;

CTaBUTh W (OpPMYyIUPOBaTh COOCTBEHHBIC 3a7ayll B 00Opa30BaTEILHOM
JeSITEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JIaBaTh OLICHKY HOBBIM CUTYallUsSIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;,

YMETh TEPEHOCUTh 3HAaHWS 10 (U3HKE B MPAKTHYCCKYI 00JIacTh
KU3HECATCIIEHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/jIaraTb OPUTHHAIBHBIC TIOX0IbI U PEIICHUS;

CTaBUTh MTPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJydYeHUs] UHPoOpMauu (HU3UIECKOTO COJCPKaHUS U3
MUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOATEIHLHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U MHTEPIpETali0o WHGOPMAIIMU Pa3TUYHBIX BHAOB U (Hopm
MpeACTaBJICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(POPMAITUH;

UCITOJIB30BaTh  CPEJICTBAa  WH(DOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUK DSPrOHOMHMKH, TEXHHUKH OC30I1aCHOCTH,
TUTHEHBI, pPECypcocOepexeHusi, TMPaBOBBIX H OJTUYECKHUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPKAHUS B PA3IUYHBIX (opMarax c
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpast ONTHUMATBLHYIO
dbopMy TIpecTaBIICHUS U BU3yaJIU3aIiu.

KomMMmyHuKaTHBHBIE YHHBepPCcaAJIbHbIE yYeOHbIe 1eHCTBUS:
OCYILIECTBIISAITh OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH /EATEIbHOCTH;
pacro3HaBaTh  MPEANOCBUIKM  KOH(MJIMKTHBIX  CUTyalluii W  CcMSAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHHs C HCHOJb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MIOHMMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMaHAHON M WHAWBUIYaJIbHON
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C Yy4y€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOTO YJI€HA KOJUUIEKTHBA;

IIPUHAMATh L€IM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBHM,
pacupenensiaTb pojaud ¢ YY4ETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
001 pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HUIEHU C TO3ULUUNA HOBHU3HBI,
OpUTHHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Pa3iIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS] PACUYETHBIX M KayeCTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciipsATh paMKHU y4eOHOro MpeaMeTa Ha OCHOBE JIMUHBIX HPEIINOYTEHHI;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN ONBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO 3pYyIHULIMH B 001acTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HABBbIKAMM  TO3HABATENbHON  pedJeKkcud KaKk  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB M
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHH JIJIsl OLIEHKH CHUTYalllH, BHIOOpa BEPHOTO
pEeLIeHNUs;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHIKCHHUIO;

NPUHUMATh MOTHUBBI M apTryMEHTHl JPYTHX TpU aHAIW3€ pPEe3yIbTaToB
JeSTEIILHOCTH,

MIPUHUMATH ce0sl, TOHMMAasi CBOM HEJTOCTATKH U JIOCTOMHCTBRA,;

NPUHUMATh MOTHMBBI M apTryMEHTHl JPYTHX TpU aHAIW3€ pPEe3yIbTaToB
TeSTEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OIMTHOKH.

B mporecce nOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS TMPOTPAMMBI
no ¢u3MKe A YPOBHA CpelHero oOiiero oOpa3oBaHUs Yy OOydYarOlIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIEHBIN WHTEJUICKT, MIPEAIOJIarafOIIHA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHMMATh CBOE AIMOITMOHAIEHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TPHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIUH, BKIIIOYAIOIIEH CTpEeMJIECHHE K JTOCTHKEHUIO 1EIU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOHMX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECCTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCThH BBHICTPANBATh OTHOIIIECHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kiacce mpeaMeTHbIE pe3ylibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKKA B (HOPMHUPOBAHUHU
COBPEMEHHOW HAayYHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIBbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3MUECKUX MO/IETIeH:
MaTepHualibHasl TOUYKa, MHEepIUaIbHas cUcTeMa OTCUYETa, aOCOIIOTHO TBEPIOE TETIO,
WJICAUTbHBIN Ta3, MOAEIN CTPOCHUS Ta30B, XKUJIKOCTEU W TBEPIBIX TEJ, TOYECUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pU3MUYECKHUE SBJICHUS (IPOLECChl) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOU TEOPUU CTPOEHHMS BEIIECTBA U



JNEKTPOAUHAMUKHN:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  IPSAMOJMHEWHOE
IBIKEHUE, CBOOOJHOE IMaJICHUE TeJ, JBWKEHHWE IO OKPYKHOCTH, HHEPLHS,
B3auMozeiicTeue Tei, qud¢ys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHNE 00BbEMA TeJl NPU HAarpeBaHUM (OXJIAXKIEHNN), TEMJIOBOE
paBHOBECHE, HUCIAPEHUE, KOHICHCALMs, IUJIABJIICHUE, KPUCTAILIM3ALMs, KUIICHUE,
BJIAJKHOCTb BO3/1yXa, IIOBBILICHUE JABJICHU I'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXAY [apaMeTpaMHU COCTOSIHMS Ta3a B M30IpoLeccax,
JJIIEKTpU3ALM TeJl, B3aUMOJEHCTBUE 3apsJI0B;

OIKCHIBATh MEXAHUYECKOE JBUKCHHUE, WUCIONB3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpAWHATa, IIyTh, IEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, CHUIa,
AMIYJIbC T€JIa, KUHETUYECKAasl DHEPrus, NOTCHUHUAIbHAS DHEPIrus, MEXaHU4eCKas
paboTa, MexaHM4YecKas MOIIHOCTh; IpPU ONHWCAHUM MPABUIBHO TPAKTOBAThH
(u3NYECKUl CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYHMHY C JPYTMMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SIBIICHUS,
UCIIONB3ysl (DU3UYECKHE BEJIMYMHBL: JABJIEHUE ra3za, TEeMIeparypa, CpeaHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWIKEHUSA MOJIEKYJI, CpPEIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, padbora rasa,
KOA(PPUIIUEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JIBUraTels; IpHU ONKUCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3UUYECKUH CMBICI MCHOJB3YEMbIX BEJIMYMH, MX
000O3HAYEHUs W EAUHUIBL, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(u3nYEeCcKy0 BEIMYUHY C IPYTUMHU BEIHMUMNHAM;

ONMCBHIBATH U3YYECHHBIE JJIEKTPUUECKUE CBOMCTBA BELIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMUYMHBL: AJIEKTPUUECKUIN 3aps,
JIEKTPUYECKOE T10JI€, HANPSKEHHOCTD I10J1, ITOTEHIHAII, PA3HOCTh IIOTEHIAAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATH (DU3MUECKUH CMBICI HCIOIb3YEMBbIX
BEJIUYMH, MX OOO3HAYEHUS M EJIMHHULIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOILIUE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHE
3aKOHBI U NIPUHIMIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHEHUs MEXaHWYECKOM DHHEPruH, 3aKOH COXPAaHEHUs HMILYJIbCa,
NPUHLHAI CYNEPNO3ULUUNA CWJI, MPUHIMUIT PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHMUSA BEIIECTBA, a30BbIC
3aKOHBI, CBA3b CpEIHEH KMHETHUYECKON YHEPIUM TEIUIOBOTO ABHUKEHUS MOJIEKYI C
aOCOJIFOTHON TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHCHUS
ANIEKTPUYECKOr0 3apsfa, 3akoH KylloHa, Npu 3TOM pPa3iavyarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS X OE€30MACHOTO HCIIOJNB30BAHUS B
MOBCEIHEBHOM )KU3HHU,

BBINIOJIHATh OKCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3WYECKUX SBJICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MPHU 3TOM
dopmynupoBath mpoOieMy/3amady ¥ TUIOTE3Y Y4YEOHOro IKCIEPHMEHTa,
coOupaTrh YCTaHOBKY W3 TMPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJIATH NPSIMbIE U KOCBEHHBbIE U3MEPEHUS (PU3NUECKUX BEITUYUH, MIPU
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHHUsS U HCIOJIb30BaTh U3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy (U3UYECKUMU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUN, MPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcHpoBaTh PeE3yNbTaThl MOTYYECHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIUYUH B
BU/JIe TaONIUIl U TpaUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BAHMUS,;

coOiroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIETIOBAHUI B
paMKax y4eOHOIro OSKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKOM W MPOEKTHOU
JESATEIbHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB U JIA0OPATOPHOIO
o0opyI0BaHuS;

pemaTrh pacuéTHbIE 3aJa4yd C SBHO 3aJlaHHOW (PU3WYECKON MOJEIbIO,
UCIIONb3Ysl (PU3MYECKUE 3aKOHBI M TPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4u
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKUE BEIUUYMHBI U (HDOPMYJIBI,
HEOOXOAUMBbIE ISl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLICHUBATh PEajJbHOCTh
MOJy4YE€HHOTO 3HaueHUs (PU3NYECKOI BEIMUUHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BbICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJIEHUH C OMOpOMl Ha M3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3uYecKue SBJICHUS;

MCII0JIb30BATh Opyd  pelieHud  Y4eOHBIX  33Jady  COBPEMEHHbBIE
nH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIAN
Y TIPEJICTaBIICHUS YYeOHON U HAyYHO-TIOMYJISIPHON WH(OpMAIH, MOTy4YeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIa1a POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOLECCOB OKPYXKAIOIIETO MHpa, B PA3BUTUE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
JUtst o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 3J0POBbSI U COOJIIOICHUSI HOPM DKOJIOTMYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



paboTath B TIpYyIIE C BBIIOJHEHUEM pPAa3JIMYHBbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBAaTh pabOTy TPYMNIbl, PAlMOHAIBHO paclpenessTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpPUBAEMOM IPOOJIEMBI.

K xonmy obydenuss B 11 kiacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHPOBAHHOCTh y 00OYyYAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (u3uku B (hopMHpOBaHHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU W
TEXHOJIOTUH, B IPAKTUYECKON JEATENBHOCTH JIIOJIEH, LEIOCTHOCTh U E€IMHCTBO
(pu3nyeCcKoil KapTUHBI MUPA;

YUUTHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEINIEH:
TOYEUHBIA AIEKTPUUECKUN 3apsl, JIyd CBETA, TOUYCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]pa MpU pPEUICHUU (PU3NYECKHX
3aj1ady;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAaHTOBOW (DM3UKH: 3IEKTPUUECKasi IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE NEUCTBUSA TOKA, B3aUMOACHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasE WHIAYKUWA, JEWCTBME MAarHUTHOTO TIOJs HA
IPOBOJHUK C TOKOM M JBWXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, NIPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXEHHUE, INPEJIOMIICHHUE,
uHTephepeHus, audpakius © TOJApU3als CBETa, JUCHEPCHUs CBETa,
dboTornekTpuueckuit 3pdext (poTodrddexT), cBeTOBOE AaBiIEHNE, BOSHUKHOBEHUE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs
PaAMOaKTUBHOCT;

OINKCHIBaTh W3YYEHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUYECKUE, MArHUTHBIC,
ONTHYECKHE,  DJIEKTPUYECKYI0  NPOBOJUMOCTh  Pa3JU4HbIX  Cpel) U
ANIEKTPOMATHUTHBIE SIBJIICHUS (IIPOLIECCHI), UCHOJIb3Yys (DU3NYECKHUE BEIUUHMHBIL:
DNEKTPUYECKUM 3apsll, CWJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAsl cuja, paboTa TOKa,
UHIYKLIHUST MAarHUTHOTO TMoJs, cwia Awmmepa, cuna JlopeHia, MHAYKTUBHOCTB
KATYLIKH, SHEPrus JJIEKTPUYECKOTO0 M MATrHUTHOTO IOJEH, MEPUOJ] M YacTOTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHiIa ToKa B IIpolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX ~KoJieOaHWi, (OKYCHOE pAacCTOSHHUE U
ONTHUYECKasi CWUJla JIMH3bI, NPU OINUCAHUU MPABWIBHO TPAKTOBATH (PUIUUECKUIA
CMBICJI HCIIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsT U E€JMHHULbI, YKa3bIBaTh
dopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJIMYUHAMU;

ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIONb3Ys
(¢u3nyecKkue BETUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUOA TOTypacnaaa, SHEPTus CBSI3U
aTOMHBIX fJIep, MPH ONHUCAHWU TPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBA3BIBAIOIIME JIaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMU,
BBIYHCIISATH 3HAUCHHUE (DU3HUECKON BEIIMUUHBL;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKk0H OMa, 3aKOHBI TOCJIEI0BATEIBHOTO U MapauIeIbHOTO
COCIMHEHUSI TPOBOJHMKOB, 3aKkoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOU
UHAYKIUHU, 3aKOH TPSIMOJMHEHHOTO PacIpOCTPAHEHUsI CBETa, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHHE ODWHINTEHHa 17 (oTorddekTa,
3aKOH COXpaHEHMsI SHEPTuH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXpPAaHEHHUs MAacCOBOrO 4Hclia, MocTyinarsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM pasziindaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKOE€ BBIPAXKEHHE U YCJIOBHUS (TpaHULbI, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEAETATH HAMIPABICHNE BEKTOPa MHAYKIIMA MarHUTHOTO TOJIS TPOBOIHUKA
C TOKOM, CHJIBI AMriepa u cuiibl JIopeHa;

CTPOUTh W OIHKCHIBaTh H300paKEHUE, CO37aBaEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUN U
MPOIIECCOB C HMCIOJB30BAHUEM TPSMBIX W KOCBEHHBIX H3MEPEHUU: TPH ITOM
dbopmynupoBath TpoOJeMy/3agady M TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAUTH OMBIT U
(opMyIUpPOBATH BHIBOIBI;

OCYILECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIUYHH, IPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (U3WYECKUX BEIUYMH C HCIOJIb30BaHUEM
OpsIMBIX U3MEPEHHM: NpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (PM3MUECKUX BEJIUYMH B BUAE TAOJIHI] U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMS,

co0Jro1aTh MpaBuiaa 0€30MacHOTO TpyJa MpPH MPOBEICHUM UCCICIOBAHUI B
pamMkax y4eOHOTO OKCIepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM W MPOSKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOHCTB M J1abOpaTOPHOTO
000py/I0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHON (U3MYecKor MOAENbIo,
UCTOJIb3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/lauu
BbIOMpaTh (PU3MUECKYIO MOJIENb, BBIACTATh (PU3NUECKUE BETUUYMHBI U (HOPMYJIBI,



HE0OXoAMMBbIE I €€ PElIeHMs, MPOBOJUTh PACYETHI U OLEHUBATh PEATBHOCTH
MOJIyY€HHOTO 3HAYeHUS (PU3UYECKON BEINYUHBI,

penaTh KaueCTBEHHBIE 3aa41: BBICTPAUBaTh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY PAaCCYKIEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(puznyeckue sIBICHUS;

UCIIOJIb30BaTh OpU  pemieHud  Y4eOHBIX  33Jady  COBPEMEHHbIC
uH(GOPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS y4eOHOU U HAYIHO-TIOMYJISIPHOM HH(pOpMAIHK, TOTy4YEeHHOU 13

pa3IMYHBbIX UICTOYHUKOB, KPUTUUYECKH aHAIU3UPOBAThH MOJIyYaeMyto HH(OpMaIHIo;

OOBSICHATh NPUHLMIBI JEHCTBUS MAIMH, OPUOOPOB U TEXHUYECKUX

YCTPOMCTB, pa3inyarh YCIOBHSI UX O€30MACHOTO HUCIIOJIb30BAHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJNUTH IMPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
UIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, IJII COXPAHEHHS 3J0POBbS U COOJIIOIECHHUS] HOPM 3KOJOTUYECKOIrO
MTOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIe C BBIIOJHEHHUEM pa3MYHbIX COLMAJIbHBIX pOJIEH,
IJIaHUPOBATh PpabOTy TPYNIlbl, PAalUOHAIBHO pACHPEAENATh OO0S3aHHOCTU U
MJIaHUPOBATH ACSITENBHOCTh B HECTAHJAPTHBIX CUTYALUSIX, aJI€KBAaTHO OIL[EHUBATH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB IPYIIIBI B PEILICHUE paccCMaTpUBaeMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne o/m P Kontpoanueie | IIpakruyeckue (ucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IIO3HAHUSA
bubnuoreka [JOK
11 @®u3KKa ¥ METOJbI HAYYHOT'O MIO3HAHHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubnuorexa [JOK
21 Kutiematitka > https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2:2 Hlemamiia ! https://m.edsoo.ru/7f41bf72
bu6nmotexa [IOK
2.3 3aKOHbBI COXPaHEHUSI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON bubmuotexa [LIOK
3.1 9 1
TEOPUH https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6muoreka [IOK

®a30BEIC Nepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. JIEKTPOJINHAMMUKA
bu6mmoteka [IOK

41 HEKTPOCTATHI 10 https://m.eds00.ru/7f41bf72
4 [TocTossHHBIN 251eKTpUYECKHU TOK. TOKH B 12 bub6mmoteka [IOK

' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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11 KJIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudgposbie)
Ne i/ Konrpoubueie | IIpakruuyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOJANHAMUKA
11 MarnuTHo€ noJie. DIeKTpPOMarHuTHas 1 1 3 bubnnoreka [IOK
' UHYKLHSI https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHUYeCcKHEe 1 JJIEKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KosIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCcKHe 1 JJIEKTPOMarHUTHhIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmotexa [IOK
. 1
23 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEITUAJIBHON TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI crielIMaIBLHON TEOpUN 4 1 bubmuoreka [JOK
' OTHOCUTEJIBHOCTU https://m.edso0.ru/7f41c97c
Wroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
bubnunoreka [IOK
4.1 i
DIICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrtpoeHnue aroma 4 bu6mmoreka [IOK
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4.3

ATtoMHOe sApo

bub6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3SUKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 ﬁi{i?/?ﬁ]ijii(ﬁaffﬂwk
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOHIEE ITIOBTOPEHUE

6.1 O6o061mato1iee MOBTOPeHHE 4 ﬁ;i?;ﬁlﬁ;iﬁ?/fﬂlcgh
Utoro no pazneny 4
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IIPOBEPAEMBIE TPEFOBAHHSA K PE3YJIbTATAM OCBOEHHA OCHOBHOH
OBPA30OBATEJIbHOH IIPOI'PAMMBbI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yabTaTa

10.1

IIpoBepsiemble npeIMeTHbIE pe3yJIbTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHO
NMPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

JleMOHCTpUpPOBaTh Ha TIpUMEPax pojb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOW Hayd-
HOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B MPAKTHUCCKOUN Jiesi-
TEJILHOCTH JIIOIEH

10.2

Y4uuThiBaTh TPaHULBI MPUMEHEHHUS W3YUYEHHBIX (U3NYECKUX MOJeNel: MaTepualbHas TOYKa,
WHEpLHUAIbHAS CUCTeMa OTCuéTa, abCONOTHO TBEPAOE TENO, UACAIbHBIN T'a3; MOJEIN CTPOSHUS
ra3oB, JKUAKOCTEH W TBEPABIX TeJ, TOYEYHBIA OJIIEKTPUYECKUH 3apal — TNpU pPeUIeHUU
uznveckux 3amaqy

10.3

PacniosnaBate (uznueckue sBIeHUS (MPOLECCH) U OOBIACHATh UX HAa OCHOBE 3aKOHOB MeXa-
HUKH, MOJIEKYJSIPHO-KHHETHYECKOH TEOpPHM CTPOEHHUS BEIIECTBA M JIICKTPOJMHAMUKH:
pPaBHOMEPHOE M DPAaBHOYCKOPEHHOE NPSAMONMHEHHOE IBIDKEHHE, CBOOOAHOE MaJeHHEe Tell,
IOBIDKCHHE TI0 OKPYXXHOCTH, WHEpIHs, B3amMojewcTBue Tei; auddy3ms, OpoyHOBCKOe
IBIDKCHNE, CTPOSHHE XUIKOCTeH M TBEPIABIX Tell, M3MEHEHHe 00bEMa Tel NpH HarpeBaHWH
(oxJaXkaAeHNM), TEIUIOBOE PaBHOBECHE, UCIAapeHME, KOHIEHCAlUs, IIaBlIeHHe, KpUCTa/uIn3a-
IIUs1, KATIEHHUE, BJIAXKHOCTh BO3JlyXa, MOBHIIICHNUE TABJICHUS ra3a IMpH €ro HarpeBaHWU B 3a-
KPBITOM COCYZ€, CBA3b MEXy ITapaMeTpaMU COCTOSHUS T'a3a B U3OINpolieccax; 3IeKTpU3aIus
TeJl, B3aMO/ICHCTBHUE 3aps 0B

104

OnuchIBaTh MEXaHUYECKOE JIBIKEHHE, UCTIONB3Ys (PU3MUECKue BEIWYMHBI: KOOpIUHATA, MYTh,
IepeMelIeHUe, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUIa, UMITYJIbC Tella, KHHETUIECKasi SHEpIHs,
MOTCHIMABHAS JHEPTHUsl, MEXaHW4YecKas paboTa, MEXaHUYECKas MOIIHOCTH; TPU OIHCAHHUH
MPaBUIEHO TPAKTOBATh (DU3UUECKUI CMBICI UCIIONB3yEMBIX BEIHYHH, HX 0003HAYCHUS U €IH-
HUILBI, HAXOAWTh (DOPMYIBI, CBS3BIBAIOINUE MAHHYIO (H3WYECKYIO BEIWYHHY C APYTHMHU
BEJIMYMHAMHU

10.5

OnucelBaTh H3yYEHHBIE TEIUIOBbIE CBOMCTBA TE€d U TEMJIOBBIE SIBICHMS, MCIONIb3Ys
(¢u3nYeckue BEMWYMHBL: JABJICHHE Tras3a, TeMIIepaTypa, CPEOHssS KHHETHYECKas OSHEPTHs
XAOTHYECKOTO JBMKCHUS MOJEKYJ, CpPeIHCKBaApaTHYHAs CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPrusi, padoTa rasza, K03 PpUIMEHT MOIe3HOTO IEHCTBHSI TEIIOBOTO
JIBUTATENS; NpPHU OIWCAHWM NPABUIBHO TPAKTOBAaTh (PU3MUCCKUIl CMBICT HCHOIB3YEMBIX
BEJIMYMH, WX OO0O3HAUCHHS W eIWHHIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(PU3UUECKYIO BETMUUHY C APYTUMH BEIHYHHAM

10.6

OnucbiBaTh H3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUUECKUE SBJICHUS
(mporiecchl), UCTIONB3ysl (PU3NYECKUE BEIUYMHBL: DIICKTPUUCCKHUIA 3apsil, IIEKTPUIECKOE MOJe,
HANpsHKEHHOCTH MMOJIS, MOTEHLMAN, Pa3HOCTh MMOTEHUHUANIOB; MPU OMUCAHUW MPABUIIBHO TpaK-
TOBATh (PM3WYIECKUI CMBICI HCIIONB3YEMBIX BEIMYMH, UX 0003HAUCHHS U CAMHUIIBI; YKa3HIBATH
(hOopMyIIBL, CBSI3BIBAIOIINE TAHHYIO (DH3HUCCKYIO BEIMUUHY C APYTUMH BEITHUMHAMH

10.7

aHAIM3UPOBaTh (PU3MYECKHE MPOLECChl M SIBJICHUS, HCIONB3Ys (U3MYECKUE 3aKOHBI M
MPUHIUIBL 3aK0H BcemupHoro Tsrotenus, I, 11 u Il 3akonst HeloToHa, 3ak0H cOXpaHEHUs
MEXaHUUYECKOM YHEPrH, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHIIUII CYNEPIO3ULIUK CUJI, TIPHHIIMIT
PaBHOMPABHS UHEPLHATIBHBIX CHCTEM O0TCUYETA; MOJICKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, T'a30BBIC 3aKOHBI, CBS3b CPEJHEH KHHETHYCCKOH SHEPTHU TEILIOBOTO IBIDKCHHS
MOJICKYJI ¢ aOCONIOTHOW TeMIepaTypoi, MEpBHIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHCHUS




Kog
MPOBEPSIEMOTO
pe3yJjbTaTa

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTAThHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHO¥
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

AIEKTPUIECKOro 3apsijia, 3akoH KyloHa; mpu 3TOM pa3invaTh CIOBECHYIO (HOPMYIHPOBKY 3a-
KOHA, €T0 MaTEMAaTHIECKOE BRIPAKEHUE W YCIOBHS (TPpaHUIIBL, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAIIIH, IPHOOPOB U TEXHUYCCKHUX YCTPOICTB; pa3-
JMYaTh YCIOBHS MX 0€30I1aCHOTO MCIOIB30BaHMS B IIOBCETHEBHON JKU3HI

10.9

BBIMONHATE SKCIIEPUMEHTHI 110 UCCICIOBAHUIO (DM3UYECKHX SIBJICHHH U MPOLECCOB C UCIONb-
30BaHHEM MPSIMBIX M KOCBEHHBIX U3MEPEHHUH; MPH 3TOM (OpPMYyIHpOBaThH MpodiieMy (3a1ady)
Y THIIOTE3Y y4eOHOro IKCIEePUMEHTa, COOMPATh YCTAHOBKY M3 IPENIOKEHHOTO 000pyI0BaHHUS,
POBOJIUTH OMBIT U (POPMYIIUPOBATH BHIBOBI

10.10

OCyIecTBIATh MPsSIMBIE U KOCBEHHBIE M3MEPEHUS (PM3MUECKUX BETUYMH; IIPH STOM BHIOMPAThH
ONTHUMANBHBIA crIOCO0 M3MEPEHUs U UCIOJIb30BaTh U3BECTHBIE METOBI OLEHKH MOTPEIIHOCTEN
WM3MEpPEHNH

10.11

HccnenoBate 3aBUCHMOCTH MEXAY (U3MUECKHMMHU BEIMYMHAMM C HCIIOJIH30BAHHEM MPSMBIX
U3MEpEHUH; MpHU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBAaTh pe3yiabTaThl MOJIyYCHHOU
3aBUCHUMOCTH (DM3MUYECKMX BEJIMYMH B BHJE TaONMIl U Tpa(uKOB, JeNaTh BHIBOABI IIO
pE3YNbTaTaM MCCIIECAOBAHUS

10.12

CoburoiaTh TpaBmiia 6E30IIaCHOrO TPYya IPU MPOBEICHHH HCCIIEIOBAaHUI B paMKaxX y4eOHOro
IKCHEPUMEHTa, yIeOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON IEATSIFHOCTH C HCIOJIB30BAHUEM
HU3MEPUTETBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000PYHAOBAHHS

10.13

Pemarp pacyéTHble 3a7aYd C SBHO 3aJlaHHOW (PM3UYCCKON MOJIENBIO, HCIIONB3YS (DH3MUECKre
3aKOHBI M TIPHUHIIMITEL, HA OCHOBE aHAM3a YCIOBUS 33/1a4d BHIOMPATH (U3IUUCCKYIO MOICTD,
BBIICIAITh (PH3MUYECKHUE BENUYMHBI U (DOPMYIBI, HEOOXOIMMBIE UL €€ pPEeIICHHs], MPOBOIUTH
pacqéTm 1 OLCHUBATL PCAJIbHOCTD IMOJIYYEHHOI'O 3HAYCHHUA (l)l/lSI/I‘lGCKOf/i BCJIIMYHHBI

10.14

Pemate KkaudecTBEHHBIC 3aJa4yu: BbICTpaWBaThb JIOTUYECKU HEIMPOTUBOPCUYHMBYIO IICIIOYKY
pacCcyXJIeHUH ¢ OMOPOi Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHE SBICHUS

10.15

Hcrnonb30BaTh IpH pelIeHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH()OPMALIMOHHBIE TEXHOIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIU U TIPEACTABIICHUS YIeOHOH 1 HayIHO-TIOMYIISIPHON
UHQOPMAINH, TIONyYCHHOW W3 PAa3IMYHBIX HCTOYHHKOB; KPUTHYECKH AaHAIU3UPOBAThH
HOTy4aeMyIo HHPOPMAaIHIO

10.16

[IpuBOIUTE MPHMEPHI BKJIAAA POCCHUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKU M TEXHOIOTUI

10.17

Hcnons3oBarh TCOPCTUUCCKUC 3HAHUA I10 (1)I/ISI/IKC B TIOBCEAHEBHOM >KU3HU IS obecneyeHUs
06e30ImacHOCTH npu O6paH_IeHI/II/I C an60paMH 1 TCXHUYCCKUMU YCTpOﬁCTBaMH, AJI1 COXpAaHCHUA
300POBbS U CO6J'IIO,Z[CHI/I${ HOPM 5KOJIOTHYCCKOI'O IMOBEACHNS B OKp}/)KaIOH.[eI\/'I cpeaec

10.18

PaboraTte B rpymie ¢ BBRIIOTHEHHEM pPa3IHYHBIX COIMAIBHBIX POJICH, IIAHUPOBATH PaboTy
TPYIIBI, PAMOHAIBHO pacupeesaTh 00S3aHHOCTH U IUIAHUPOBATh IEATEIbHOCTh B HECTAH-
JapTHBIX CUTyallUAX, aJCKBATHO OIECHUBATH BKJIAJ KaXJI0T0 W3 YYaCTHUKOB TPYIILI B
penieHne paccMaTpruBaeMoil MpoOIeMBbI

11 KlIACC




Kog
MPOBEPSIEMOTO
pe3yJbTaTa

11.1

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTAThHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHO¥
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

JeMoHCTpUpOBaTh Ha MpHUMEpax pojib U MecTo (GU3UKH B (OPMHPOBAHUM COBPEMEHHOM
Hay4YHOW KapTWUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHWUKH M TEXHOJOTHH, B MPAKTUIECKON
JeSITEIEHOCTH JIFOJICH, IIETTOCTHOCT M €IMHCTBO (DM3HIECKON KapTHHBI MEPa

11.2

YuuThiBaTh TPaHMIBl OPUMEHEHHS H3y4YeHHbIX (DU3MYECKUX  MoOJeJel:  TOYeuHbIi
SNIEKTPUYECKUH 3apsj, sJepHas MOJeib aToMa, HYKJIOHHAs MOJENb aTOMHOTO sjpa IMpH
pelIeHUN QU3NUSCKUX 3a1a4

11.3

Pacno3naBate (Qusmueckue sBiieHUS (MPOLECCH) W OOBACHATHP HMX HA OCHOBE 3aKOHOB
AIIEKTPOANHAMHUKH M KBAHTOBOW (DM3WKH: BIIEKTPUYECKAsk IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEHCTBUSA TOKA, B3aMMOJCHCTBHE MArHUTOB, JJIEKTPOMArHUTHAS
MHAYKIMsS, JCHCTBHE MAarHUTHOTO TIIOJII HAa MPOBOJHHUK C TOKOM W JBIDKYIIUHCS 3apsj,
JJICKTPOMATHUTHBIC  KOJECOAHUSA U BOJHBI, MPSIMOJIMHEHHOE paCIpOCTPaHCHHUE CBETA,
OTpaXXCHHUE, MpEIOMIICHUE, MHTepPepeHIus, Audpakius ¥ MOJApU3aIMs CBETa, IUCICPCHUS
cBeta, (otoanmektprueckuii ddpdekr (poroaddekr), cBeToBoe AaBicHHE, BOSHUKHOBEHUE JIU-
HEWYaTOro CIeKTpa aToMa BOAOPOAA, ECTECTBEHHAS M MCKYCCTBEHHAsI PaIMOAKTHBHOCTh

11.4

OnuceIBaTh N3yYEHHBIE CBOMCTBA BelIeCTBa (IIEKTPHUYECKHE, MATHUTHBIE, OITHYECKHE, JIEKT-
PHYECKYIO MPOBOAMMOCTE Pa3IMYHBIX CPEI) W DJIEKTPOMATHUTHBIE SABJIEHUS (IIPOIECCHI), MC-
moab3yss (pU3MYECKWE BEJIMYMHBL: JJICKTPHUUCCKMU 3apsj, CHIa TOKa, JJIEKTPHUYECKOE
HampsDKeHHe, DJIEKTPUYECKOe COMPOTHBIEHUE, pa3HocTh moreHimanoB, JJIC, paboTta Toka,
WHAYKIMS MarHUTHOTO MOJIs, cuita Amrepa, cuia JIopeHIa, HHIyKTUBHOCTh KaTyIIKH, SHEPIUs
JJIEKTPUYECKOTO M MArHUTHOTO TIOJNIEH, TEePHOJ M YacToTa KOJICOAHHH B KOIeOATEIbHOM
KOHTYpE, 3apsj M CHUIa TOKAa B MPOIECCE TaPMOHUYCCKUX 3JIEKTPOMATCHUTHBIX KOJIeOaHWUi,
(OKyCHOE pacCTOSHHE W ONTHYECKas CHJIA JIMH3BL, NMPU OIMMCAHHHM IPAaBUIBHO TPAaKTOBAThH
(U3UYECKUI CMBICIT KCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYEHHS W EIWHHIBI, YKa3bIBATh
(hOpMYITBI, CBSI3BIBAIOIINE TAHHYIO (DM3MUECKYIO BEIMUHHY C IPYTHMH BETHIMHAMHM

115

OmnnceIBaTh N3yYCHHBIE KBAHTOBBIC SBICHHS U TPOLIECCHI, UCTIONB3Ys (PU3NIECKHE BEITMINHBEL:
CKOPOCTb DJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4YacTOTA CBETA, DHEPIHS U HMMILYJIbC
¢oTOHA, MEepHOA NOTypaclaia, SHEPrHsl CBSI3U AaTOMHBIX sep; NMPH OMUCAHUU INPABHIBHO
TPaKTOBaTh (DU3MUYCCKUH CMBICH HCIOJIB3YEMBIX BEIWYHH, MX O003HAUEHUS W EIUHMIIBI;
yKa3blBaTh  (OPMYINBI, CBSI3BIBAIOIINE MJAHHYI0O (U3UYECKYI0 BEIMYUHY C JPYTUMHU
BETMYMHAMH, BBIYHCISIT 3HAUCHHUE (DPU3NICCKON BETHUYHUHBI

11.6

AHanmM3upoBaTh (PU3UYECKUE TMPOIECCHl W SBICHUS, HCIONB3YS (DU3MUECKUE 3aKOHBI |
OpUHIMIEE:  3aKk0H OMa, 3aKOHBI MOCIEHAOBATEIBHOTO W IMAPALICIFHOTO  COCHMHEHHUS
MPOBOIHHUKOB, 3akoH Jlxoyias — JleHma, 3akoH 3JICKTPOMArHUTHONW WHIYKIWH, 3aKOH
MPSMOJIMTHEHHOTO PACIPOCTPaHEHHS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHA s (oTodPPeKTa, 3aKOH COXpPAaHEHHS DHEPIruH, 3aKOH
COXpaHEHHsI HMIIYJIbCa, 3aKOH COXPaHEHHs OJJIEKTPUYECKOro 3apsla, 3aKOH COXpaHEHHs
MaccOBOTO YHCIIa, MOCTyNaThl bopa, 3aKOH paaoaKTHBHOTO pacraja; MpH 3TOM pa3jinyaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKCHUE U YCIOBUs (TPAHMIIBI,
00JaCTH) MPUMEHUMOCTH

11.7

Omnpenensars HanpaBJICHUE BEKTOPAa WHIYKIWH MAarHUTHOTO TOJISI IIPOBOJHHUKA C TOKOM, CHIIBI
Awmmniepa u cuiibl Jlopeniia

11.8

CTpOUTH M ONKCHIBATH N300paKEHHUE, CO3/IaBAEMOC TNIOCKUM 3epKajioM, TOHKOW JIMH30H

11.9

BEIOMHATE SKCHEPHIMEHTHI TI0 UCCICI0BAHIIO (PH3UUICCKUX SIBICHUN U MPOIECCOB C MCIIOIB30-
BaHUEM MPSIMBIX U KOCBCHHBIX M3MEPCHUI; IPU ATOM (OPMYIUpPOBATH mpodieMy (3amgady) u
TUIIOTE3y y4eOHOTO JKCIEepUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOro 00OpYAOBaHUS,
MPOBOJIMTH OIBIT U (POPMYIHPOBATH BEIBOIBI

11.10

OCYIHCCTBHSITB OpsAMBbIE U KOCBEHHBIC U3MCPCHUSA (I)I/BI/I‘-IGCKI/IX BCJIMYHH; IIPpU 3TOM BBI6I/IpaTI>
ONTUMAJILHEINA CITOCO0 HN3MCPCHUA N UCIIOJB30BATh M3BECTHBIC METOAbLI OLICHKH HOFpCHIHOCTeI\/'I




Kog
MPOBEPSIEMOTO
pe3yJbTaTa

IIpoBepsieMble IpeIMeTHBIE Pe3yJIbTAThHI OCBOEHHS OCHOBHOH 00pa30BaTeIbHO¥
NMPOrpaMMbl CpeHero oo1ero 00pa3oBaHusi

HW3MEPEHNUN

11.11

HccnenoBats 3aBUCHMOCTH (PU3MYECKUAX BEITHYHH C UCTIOJIE30BAHUEM MPSIMBIX U3MEPCHUN; TIPU
9TOM KOHCTPYHPOBAaTh YCTAHOBKY, (HKCHPOBAaTh pPE3yJAbTAaTHl IOMYYCHHONW 3aBHCHUMOCTH
(U3NUECKNX BENWYWH B BHAC TabmUI H TpadUKOB, IeTaTh BEIBOABI IO pPE3yiIbTaTaMm
HCCIIEIOBAHUS

11.12

Cobmogare mpaBmiia 0€30MMacHOTO Tpyda IpPH IPOBENCHHH HCCICNIOBAHHA B paMKax
y4e0HOTO OJKCHEpUMEHTa, Y4eOHO-HCCIeNOBATEIFCKON U MPOSKTHOW MNEATEIHHOCTH C
HCIOJH30BAaHIEM H3MEPHUTEIBHBIX YCTPOWCTB U IA0OPATOPHOTO 00OPYIOBAHHS

11.13

Pemarp pacuérHble 3a1a4uul ¢ SBHO 3aJlaHHON (DH3MUYECKONW MOJEIBIO, UCIONb3Ys (U3NICCKHE
3aKOHBI M TIPUHLIMIIBL, HA OCHOBE aHaNM3a YCJOBHS 3a/laddl BHIOMpATh (PU3MUECKYI0 MOCIb,
BBIICTIATh (PU3MYECKHE BETMUYMHBI U (POPMYJIbI, HEOOXOIUMBIE Uid €€ pelleHusi, IPOBOIUTD
pacuéThl U OLEHUBATH PEATHLHOCTH MOJIYYEHHOTO 3HAYCHUS] (PM3UUECKOIN BETUYHHBI

11.14

Pemath kauecTBEHHBIC 3aJa4u: BbICTpAUBATD JIOTUYECKU HCIPOTUBOPCYUBYIO LICTIOYKY PACCYK-
JICHUM ¢ OHOpOﬁ Ha NU3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (bI/ISI/I‘{GCKI/Ie SABJICHUS

11.15

Ucnonb3oBaTh mpu penieHny yueOHBIX 3a1a4 COBpEMEHHbIE MHPOPMALIMOHHBIE TEXHOIOTUH IS
MOWCKa, CTPYKTYPUPOBAaHHSA, WHTEPOpETAllMM U MPEACTaBIeHUs] Y4eOHOH U  Hay4HO-
MOMyJSIpHOH ~ MH(OpMANWHM, MOMYYCHHOH W3  Pa3NUYHBIX HCTOYHUKOB; KPUTHYCCKU
AHAJM3UPOBATH MOTYJaeMYyI0 HH(OPMAITHIO

11.16

OOBSICHATh TPUHIMIIBL JCHCTBUS MAIIWH, MPUOOPOB M TEXHHYECKUX YCTPOWCTB; pa3iHdaTh
yCIIOBHS MX 0€30IIaCHOTO MCIIOJIF30BAHHS B TOBCEIHEBHOM KI3HH

11.17

[IpuBOIUTE IPHMEPHI BKJIaJa POCCHUCKUX U 3apYOCKHBIX YICHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TPOIIECCOB OKPYKAIOMIETO MHPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA

11.18

Hcnonp3oBath TeopeTHdecKue 3HAHWA MO (DU3UKE B TOBCETHEBHOW JKU3HHU ST 0OECIIEUCHUS
0€30MacHOCTH IpH 00paIlleH!H ¢ PHOOPAMU U TEXHUYECKUMH YCTPOWCTBAMH, JIJISI COXPAaHCHUS
3JI0pPOBbsI M COOJIFOJICHUsI HOPM 9KOJIOTHUECKOTr0 TIOBEJICHHSI B OKpY KatolIei cpeie

11.19

PaboTtartes B rpymnme ¢ BBITIONHEHHEM pPa3lIMYHBIX COIUAJBHBIX POJICH, TUIAHUPOBaTh paboTy
TPYIIbl, PaIMOHAIBHO PACHPEACIATh OOS3aHHOCTH W IUIAHUPOBAaTh  JICATEIBHOCTH B
HECTaHAAPTHBIX CHUTYyallHAX, aJICKBATHO OLCHMWBATH BKJIAJ KaXXAOI'o0 M3 YYACTHUKOB I'PYIIILI B
pelIeHre paccMaTPUBAEMOM IPOOJIEMBI




IIPOBEPAEMBIE JJIEMEHTbBI COAEPKAHHA

10 KJIACC

Kon Kox nposepsiemoro
paznena 3JIeMeHTa

IIpoBepsieMble 3JIEMEHTHI COTEPKAHMS

OU3NKA 1 METO/IbI HAYYHOI'O ITO3HAHUA

11

Omuka — Hayka o mpupoze. HayduHple METOABI MO3HAHHS OKPYXKAOIIETO
Mupa. Ponp JKcmepuMeHTa W TEOPHH B MPOLECCEe ITO3HAHUS TPHUPOJIBL
DKCHepuMeHT B pU3nKe

1.2

MonenupoBanue (QHU3HYECKUX SBJICHUW W TpolleccoB. HaydyHple TUNOTE3Hl|
Omuyeckne 3aKOHBI M TEOpHH. ['paHWIBl MPUMEHHMOCTH (PH3MIeCKUX
3akoHOB. [IpuHuun cootBercTBus. Ponb u Mecto ¢usuku B (HopMUpPOBaHHY
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpa, B TPAKTUYECKON IESITEIbHOCTH
monen

MEXAHUKA

KMHEMATHKA

211

Mexanndeckoe aBmkeHHE. OTHOCHUTENHFHOCTh MEXaHWYECKOTO JIBIKCHUSL.
Cuctema otcuéra. TpaekTopus

212

[lepememenne, CKOpPOCTh (CpemHSSE CKOPOCTh, MTHOBEHHAsT CKOPOCTB)
Y YCKOPEHUE MaTepHalbHOW TOYKH, MX MPOEKIUH Ha OCH CHUCTEMBI KOOp-
nuHat. CloXKeHHe TepeMellIeHH U CII0KEHHE CKOpOCTen

2.1.3

PaBHOMepHOE W PaBHOYCKOPEHHOE MNPSAMOJMHEWHOE IBHXEHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMs, MYTH U TNEepeMEUICHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHH

2.1

2.1.4

CBobOoaHOE majieHue. Y CKOpeHne CBOOOTHOTO MaJeHUS

2.15

Kpusonuneiinoe nBumxeHue. PaBHoMEpHOE NBM)KEHUE MaTepUaIbHON TOUKHU
II0 OKPY)KHOCTH. YTJOBas CKOpPOCTb, JHUHEWHas CKOpocTh. Ilepuon
u JacTora. [{eHTpoCTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuyeckue yCTpOWCTBA: CIMJOMETpP, [JBW)KEHUE CHApAAOB, LECIHbIE
Y PEMEHHBIE NIEpEIaYn

2.1.7

ITpakTiueckue pabotel. M3mMepeHne MrHOBEHHOH ckopocTH. MccnemoBanue
COOTHOMICHUA MEXKIY NMYTAMU, HpOﬁ}leHHBIMPI TEJIOM 3a II0CIICA0OBATCIBHBIC
paBHbIE TPOMEXYTKH BpPEMEHU IPHU PABHOYCKOPEHHOM JABIXEHUH C
HAUaJIbHOH CKOPOCTBbIO, paBHOM Hymo. M3ydeHue IBMKEHMS ILApUKA B
BSI3KOM >KuIKOCTH. V3ydeHne ABIKEHHNs Tena, OPOIIEHHOTO FOPU30HTAIBHO

JIMHAMUKA

2.2.1

[punmun  otaocutenpHOCcTH  [amunes.  ITlepBeiii  3akoH  HeioToHa.
WueprmanbHBIe CHCTEMBI OTCUETA

2.2

2.2.2

Macca tema. Cuna. HpI/IHIII/IH Cynepro3nnuuu Cuil

2.2.3

Bropoit 3akon HproTOHa [ MaTepUaNbHON TOYKUA B HMHEPLHHAIBHOU
cucteme orcuéra (MCO). Tperuii 3akoH HpioToHa 17151 MaTepHalbHbIX TOUEK

2.2.4

3akoH BcemupHoro Ttarotenus. Cuna Tsokectu. llepBasi kKocmmudeckas




Kog

Kox nmposepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pa3nesa 3J1eMeHTa
ckopocTh. Bec Tema
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenue. Cuiia TpEHUS CKOJBKEHUS M CHJIA TPEHUS
2.2.6 nokos. Koagpduiment tpenus. Cuiia CONpOTHBIICHHS TIPY JBIKSHUH Tela B
JKUAKOCTH I Ta3e
2.2.7 [ToctymarenbHOE U BpamaTeabHOE IBIKEHHE a0COIOTHO TBEPIOTO TENa
208 MOMEHT CHIIBI OTHOCHTENIBHO OCH BpameHus. llmewo cwmibl. Ycmosus
o paBHOBecus TBEp0ro Tena B UCO
929 TexHuyeckue  yCTpOWCTBA: MOAUIMITHUKK, JBW)KEHHE  HCKYCCTBEHHBIX
o CITyTHUKOB
[MpakTrueckue paboThl. I3yueHne [ABIWKeHHS Opycka 1O HaKJIOHHOM
TUIOCKOCTH TOA ACHCTBHEM HECKOJIbKUX cwil. McciemoBaHue 3aBUCUMOCTH
2.2.10 CWJI YIIPYTrOCTH, BO3HUKAIOIINX B JAe(GOpMHpPYEeMON MPYKHHE U PE3HHOBOM
oOpaszme, or BemmuumHBL HX JedopMmarmu. lccrmemoBaHue — yCIOBHIA
paBHOBeECHS TBEPAOTO Tela, UMEIOIIETO OCh BPALCHUS
3AKOHbBI COXPAHEHU S B MEXAHUKE
931 HMnynbc MaTepUalbHOM TOYKHM, CUCTEMBl MaT€pUalbHbIX TouyeK. Mmmynbe
o CHJIbI M MI3MEHEHHE MMITYJIbCA TENA
2.3.2 3axoH coxpaneHus umnyibca B UCO. PeakTuBHOE BHKEHHE
2.3.3 Pabora cuibl
234 MOIIIHOCTH CUJIBI
535 Kuneruueckas SHEPIUs MaTepUaJbHOU TOYKH. Teopema
o 0 KMHETHYECKOM SHEPTUH
236 ITorenunaneHast 3Heprud. [loTeHnnaneHast 3HEprus ynpyro aeopMupoBaH-
2.3 o HOU NPy XUHBL [loTeHIManbpHas SHEPTUs TeNa BOJIM3H OBEPXHOCTH 3EMITH
HOTCHHHaﬂBHbIe 4 HCIIOTCHIIMAJIbHBIC CHJIBI. CBs13b pa6OTI:I
2.3.7 HETOTEHIIMAIbHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW SHEPIUH CHCTEMBI
Tel. 3aKOH COXPaHEHHS MEXaHUYEeCKOM SHEPruu
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHUS
939 TexHuueckue ycTpoicTBa: ABMKEHUE PAKET, BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET
[MpakTrueckue paboThl. M3ydeHne CBS3M CKOPOCTEH TeN MPH HEYNpPyroM
2.3.10 ynape. HMccienoBanue cBs3M pabOThl CHIIBI C U3MEHEHHEM MEXaHWYEeCKON
SHEpPrUH Tesa
3 MOJIEKYJISIPHAS ®U3UKA M TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KHHETHYECKOW Teopuu. bpoyHoBckoe
3.11 nmewkeHne. udysus. Xapaktep IBIDKCHUS W B3aHMOJCHCTBUS YaCTHIL
BelIEeCTBA
3.1 312 Mogenu cTpoeHHs ra30B, JKUAKOCTEH M TBEPABIX TET U 00BICHEHNE CBOICTB
o BEIIECTBA HA OCHOBE ATUX MOJIEJIei
3.1.3 Macca monekyn. Konnuecto BemiectBa. [TocrossHHass ABoraapo
314 TennoBoe paBHOBecue. TemnepaTypa u e€ uzMepenue. lllkana temnepaTyp

Lenscus




Kog

Konx mpoBepsi

€MOoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pa3nesa 3J1eMeHTa
315 Mogens wuaeansHOro Traza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KWHETH-
o YECKOM TEOPUHU UIEATHLHOIO ra3a
316 AOconroTHas TemIepaTypa Kak Mepa CpelHel KHHETHYECKOHW 3HEpPruu
o TEIUTOBOTO ABIDKEHMS JacTull ras3a. lllkama remmneparyp KensBuna
3.1.7 YpasHenue Knanelipona — Menzneneesa. 3akoH JlanbToHa
318 l'azoBrle 3akoHBI. M3ompomecchl B HOCATBHOM Ta3e C ITOCTOSHHBIM
- KOJIMYECTBOM BEILIECTBA: U30TEpMa, H30X0pa, n300apa
3.1.9 TexHUYECKHE YCTPOICTBA: TEPMOMETP, OapoMeTp
[MpakTuueckue paboThl. M3MepeHre Macchl BO3AyXa B KJIACCHOH KOMHATe.
3.1.10 HccnemoBanue  3aBUCHMOCTH — MEXKIy  IapaMeTpaMH  COCTOSHUSI
pa3peKeHHOro raza
OCHOBbI TEPMOJAVMHAMUKH
321 TepmognHamudeckasi cucteMa. BHYTpeHHSII HEpTHs TepMOIMHAMIYECKOM
o CHCTEMBI U CIIOCOOBI €€ M3MEHEHHUS
329 KomndectBo Temmotel u pabora. BHYTpeHHSS SHEprus OXHOATOMHOTO
o HJeaTbHOTO Ta3a
Bugpr Temnomepenaud:  TEIUIONPOBOAHOCTH, KOHBEKLHUS, W3IyUCHHE.
3.2.3 TermoémMkocTh Tena. YaeinbHas TEIUIOEMKOCTH BellecTsa. Pacyér Koiu-
YeCTBa TEIUIOTHI IPH TEIIoNepeiaue
IlepBrii  3ak0oH  TepMoaMHAMHUKH. IIpuMeHeHHe mepBOro  3aKoHa
3.2 3.24 TEPMOJMHAMHUKHN K H30mporeccaM. [paduueckas WHTEprpeTanus padOTHI
rasa
TemmoBele  MammHbl.  [IpUHIMOBI ~ OEWCTBUS  TEIUIOBBIX  MAILHH.
3.25 [IpeoOpa3oBanus SHEPTUU B TEIUIOBBIX MalmHaX. KoahGuiueHT moyie3Horo
nevicrus (manee — KI1JI) terutoBoii mammns. [ukin Kaprao u ero KITJ{
326 Bropoii 3akon tepmoauHamMuku. HeoOpaTumMocTh MpPOLECCOB B IMPHPOJIE.
o TermoBbie IBUTATENH. JKOIOTHUYECKHE TIPOOIEMBI TETUIOIHEPTeTHKH
327 TexHUueckne ycTPOWCTBA: ABUTaTelb BHYTPCHHETO CropaHusi, OBITOBOIA
o XOJIOAMIILHUK, KOHIUIMOHED
3.2.8 ITpaktuueckue padboTsl. VizMepeHne yaeapbHOH TeII0EMKOCTH
AT'PEI'ATHBIE COCTOSHM A BEHIECBA. ®A30BBIE ITEPEXO1bI
331 [MapoobpazoBanvie 1 KoHIeHcalws. McrapeHue 1 KurieHne. Y IebHas TermioTa
o 11apo06pa3oBaHys. 3aBHCHMOCTh TEMITEPATYPBI KMIIEHHS OT JaBJICHHUS
3.3.2 AOCONIOTHAS ¥ OTHOCHUTEINIbHAS BJIAYKHOCTh BO3yxa. HackIleHHbIH Tap
333 Teépmoe teno. Kpucrammueckue u amopdHsie Tena. AHU30TPOIHS CBOWCTB
33 o KpuctainioB. XKunkue kpuctainiel. COBpEMEHHBIC MaTepHAaIbl
' 3.34 [TnaBnenue u Kpuctamu3anys. Y aenbHas TeroTa riasieaus. Cyonumanus
3.35 YpaBHeHuUE TEIJI0BOro OanaHca
TexHudeckne yCTPOMCTBA: TMHTPOMETP U  TICUXPOMETP, KAJIOPHUMETP,
3.3.6 TEXHOJIOTHH TMOJYYCHHs] COBPEMCHHBIX MATEPHANIOB, B TOM YHCIE
HAHOMATEPUAIIOB, 1 HAHOTEXHOJIOTHH
3.3.7 [MpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3IyXa
4 QJEKTPOAMHAMUKA




Kog

Kox nmposepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pa3nesa 3J1eMeHTa
DJIEKTPOCTATUKA
41.1 DrexTpu3anys Te1. DIeKTPUIecKuid 3apsi. JBa Buia SJIEKTPUUIECKUX 3apaioB
4.1.2 [TpoBOMHUKH, TUAIEKTPUKH U TIOTYTTPOBOTHUKA
4.1.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOTr0 3apsia
4.1.4 B3aumopneiicteue 3apsnoB. 3akoH Kynona
415 Onekrpuueckoe mone. Hanpspk€HHOCTH anekTpudeckoro mois. IlpuHimn
o cynepro3unun. JInHNY HaNPsHKEHHOCTH AIIEKTPHUIECKOTO TIOJIS
416 PaGora cumn oanekrpocrarmyeckoro mois.  [loreHnman.  PasHocth
41 o [IOTEHLIUAJIOB
417 ITpoBOAHUKK W JUINEKTPUKHA B IOCTOSIHHOM 3JIeKTpudeckoM moie. Jlu-
B JIEKTPUYECKAs TIPOHUIAEMOCTD
418 OnektpoéMKocTh. KoHaeHcarop. DaeKTpoEMKOCTh TIOCKOTO KOHIEHCATOPA.
o DHeprus 3apsKEHHOTO KOHIEHCATopa
TexHMUECKHE YCTPOUCTBA: IIEKTPOCKOII, AIEKTPOMETD, IEKTPOCTATHICCKAS
419 3aIUTa, 3a3eMJICHHE 3JICKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED
4.1.10 [IpakTryeckue padboTel. I3MepeHue JIeKTPOEMKOCTH KOHIEHCATOpa
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYcnoBusl CyIIECTBOBAHUS MTOCTOSIHHOTO ANEKTPUYIECKOTO TOKA. VCTOUHUKH
o Toka. Cuia Toka. [10CTOSHHBIN TOK
4.2.2 Hampsokenue. 3akon Oma i yyacTka nenu
4.2.3 DNEKTPUYECKOE COMIPOTUBIIEHHUE. Y IeTIbHOE CONIPOTHUBIIEHHE BELIECTBA
424 [TocnenoBaTenbHOE, MapaieTbHOE, CMEIIAHHOE COSTUHEHNE TIPOBOTHUKOB
4.2.5 Pabota snextpudeckoro Toka. 3akoH Jxoyms — Jlenna
4.2.6 MONIHOCTh 3JIEKTPUIECKOTO TOKA
aNeKTpoIBIKyIIas cwia (mamee — 2JIC) m BHyTpeHHee CONPOTHBIICHHUE
4.2.7 HUCTOYHHMKA ToKa. 3akoH Owma i TOJMHOH (3aMKHYTOH) JJIEKTPHUYECKOM
nenn. KopoTkoe 3aMbIkaHue
428 DNEeKTpOHHAsT TPOBOJAMMOCTh TBEPABIX METAJUIOB. 3aBHUCHUMOCTb COIPO-
4.2 o TUBJICHUA METAJIJIOB OT TEMIICPATYPHI. CBerHpOBOI]PIMOCTB
4.2.9 DnexTpryeckuil TOK B BakyyMe. CBOWCTBA DIICKTPOHHBIX ITYYKOB
ITosynpoBoAHUKH. CoOcTBeHHast U IIpUMeCHast IIPOBOAUMOCTE
4.2.10 TIOTYTIPOBOTHUKOB. CaoiicTBa p-n mepexoa. [MomynpoBogHUKOBEIE
PUOOPEI
4211 DJEKTPUYECKHI TOK B DJICKTPOIUTAX. DJIEKTPOIUTUYCCKAS TUCCOLHUAIIS.
o DNeKTpoIH3
4212 OnekTpudeckuii TOK B Trazax. CaMOCTOSITENbHBIM W HECaMOCTOSITEIbHBIN
B paspsia. Pa3nudHbie THIIBI CAMOCTOSATENBHOTO pa3psana. Monaus. [1na3zma
TexHuueckne YCTPOHCTBA: aMIIEpPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKH
4213 TOKa, IEKTPOHArPEeBaTENbHBIC TPUOOPEI, JEKTPOOCBETHTEIBHBIC PHUOOPHL,

TEPMOMETP CONIPOTUBJICHUA, BaKyyMHbIﬁ JAUOM, TEPMUCTOPLI u
q)OTOpC?:HCTOpBI, HOJ'IprOBOIlHI/IKOBBII‘/JI U0, raibBaHHKa




Kog

Kox nmposepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

paznena 3JIeMEHTAa
[IpakTrueckue paboTsl. I3yueHrne CMEIIaHHOTO COSIUHEHHS PE3UCTOPOB.
4.2.14
Nsmepenne DJIC MCTOYHHMKA TOKAa U €ro BHYTPEHHETO COIPOTHBIICHUS.
Habmonenne amexTponmsa
11 KJIACC
Kox Kon
painena NMpoBepPsIeMOro IIpoBepsieMble 3J1eMEHTHI COIePKAHUSA
3JIeMeHTAa
4 SJIEKTPOJJMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMATHUTHAA MHJYKIN A
431 IToctosnHBIC MarHUTHI. B3auMoeiicTBHE TOCTOSHHBIX MarHUTOB
MarnutsHoe nosne. Bektop MarauTHON MHAYKUOUK. [[puHIMI cynepno3unmim.
4.3.2 Jluauu MarHUTHOM MHAYKIMHU. KapTHHa MTMHUA MarHUTHOW MHAYKLIHWU OIS
MOCTOSIHHBIX MarHUTOB
MarnuTHOE T0JIe TIPOBOJHUKA ¢ TOKOM. KapTwHa NWHUWI TOJNS JITMHHOTO
4.3.3 OPSIMOTO MPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOJHWKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmosneiicTBie MPOBOAHUKOB C TOKOM
434 Cuna Ammiepa, €€ MOIyJIb U HAIIPaBIICHNE
435 Cuna Jlopenma, e€ Monynp W HampaBjieHue. JIBIKEHHE 3apsKEHHON
YaCTHUIIBI B OJTHOPOTHOM MarHuTHOM mose. PaboTa cuibl JlopeHia
4.3.6 SIBneHue 3IEKTPOMArHUTHOM HHAYKIIUU
4.3 4.3.7 [ToTox BekTOpa MAarHUTHOW WHIYKIIHH
4.3.8 OJC nnaykuu. 3aKoH 3JIEKTPOMArHuTHOM HHIyKun Papases
439 Buxpesoe oanekrpuueckoe tmone. OJIC UWHAyKIMH B TNPOBOJHUKE,
JBWKYIIEMCS TIOCTYNATEILHO B OJTHOPOTHOM MarHUTHOM TI0JI€
4.3.10 [IpaBuno Jlenmna
43.11 WNunyktuBHOCTh. SABieHune camonnaykuuu. JJ1C caMonHAyKINA
4.3.12 OHeprus MarHUTHOT'O MOJIsl KATYHIKH ¢ TOKOM
43.13 DJeKTPOMAarHUTHOE TI0JIE
43.14 TexHuueckue  YCTpOWCTBA: IOCTOSIHHBIE ~ MAarHUThl,  3JEKTPOMArHHTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUII, MHTyKIIMOHHAS MIEYb
[IpakTuueckue padoThl. M3yyeHre MarHMTHOTO TOJI KAaTyIIKd C TOKOM.
4.3.15 UccnenoBanue JneMcTBUA TMOCTOSHHOIO MarHUTa Ha pPaMKy C TOKOM.
UccnepnoBanue sBIEHUS AIEKTPOMArHUTHON HHIYKIINN
5 KOJIEGAHV A Y1 BOJIHBI
5.1 MEXAHWYECKUWE U SJIEKTPOMATHUTHBIE KOJIEBAHI A




Kog

palfz(::ﬂa NpOBepPsieMOro IIpoBepsieMble 31eMEHTHI CO/IePKAHMS
3J1eMeHTa
511 Konebarenpnas cucrema. CpoOoanble konebaHus. ['apMoHMueckue
o konebanus. [leprnon, yactora, aMmnTyna u ¢asa KojaeOaHui
5.1.2 [Ipy>xuHHBII MasTHUK. MaTeMaTn4ecKuii MasiTHUK
513 YpaBuenue TaPMOHHUYECKUX KOJICOaHHH. Kunemarnueckoe
o U TWHAMUYECKOE OITUCAaHUE KOJIeOATEIFHOTO JBIDKCHIS
[IpeBpamieHue SHEprUM MHpU TapMOHUYECKHX KonebaHusx. CBsi3b
514 aMIUTATYJBI KOJICOAHWH MCXOJHOW BEIMYWHBI C aMIUIMTYIaMHU KoJeOaHW
€€ CKOPOCTHU U YCKOPEHUSA
Konebatenpubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHHS B
5.1.5 HJcaTbHOM KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHUYSCKHMHU U
3JIEKTPOMArHUTHBIMHU KoJieOanusamMu. @opmyra TomMcoHa
516 3aKOH COXPaHEHHUs SHEPTUHU B UICATbHOM KoJIe0aTeIbHOM KOHTYpE
517 BrinyxneHHbIe MexaHndeckue kosebanus. Pesonanc. PesonancHas kpuBasi.
o BrIHYXICHHBIE 37I€KTPOMArHUTHBIE KOJICOAHUS.
5138 [Tepemennbii TOK. CHHYCOMIAbHBIN TEPEMEHHBIN TOK.
519 MomHOCT NEPEMEHHOTO TOKA. AMIUIMTYAHOE W JEHCTBYIOIIEE 3HAUYCHUE
o CHUTBI TOKA M HAMIPSDKCHUS
Tpanchopmarop. IIponsBoacTBo, nepenavya u MOTPeONEHHE SIEKTPHUECKOI
5110 SHEPTUU. OKOJIOTHYECKHE PHUCKH TPU TPOU3BOJCTBE IIEKTPUUECKON
o sHepruu. KympTypa HCIONB30BaHUS DJICKTPOIHEPTUH B TIOBCEIHEBHOU
KI3HH
5111 Texuuueckue ycTpoiicTBa: ceiicMorpad, 3IEKTPUUECKHH 3BOHOK, JIHHHU
- 3JeKTporepenad
[Ipaktuueckue paboThl. MccnenoBaHue 3aBUCHMOCTH IEpPHOJA MabIX
5112 KoJIeOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH U Macchl Tpys3a. MccnenoBanue
o HNEePEeMEHHOT0 TOKAa B LENM M3 MOCIEJOBAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTopa
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI
591 MexaHudeckue BOJHBI, ycnoBusi pacnpocTtpaHeHus. Ilepuoxa. CkopocThb
pacrnpoCTpaHCHUA U NJIMHA BOJIHBI. HonepeqHLIe 1 IIPOJOJIbHBIC BOJIHBI
5.2.2 WuTtepdepentms u tudpaxnms MeXaHHIECKUX BOJIH
523 3Byk. CKopocTh 3ByKa. I poMkocTs 3ByKa. Beicota Tona. TemOp 3Byka
DJNeKTPOMArHUTHBIE BOJHEL Y CJIOBHUS M3ITyYCHHUS dJICKTPOMATHUTHBIX BOJIH.
524 B3aumuas opuentanus BekTopoB E, B u v B a1ekTpoMarHuTHON BOJHE B
5.2 BaKyyMe
' CsoiicTBa ANEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE, MIpeoOMJICHHE,
525 nosisipu3anms, audpakuus, uarepdepernus. CKOPOCTh IIEKTPOMATrHUTHBIX
BOJIH
596 [Ikana 2MeKTpOMAarHUTHBIX BOJH. [I[pUMEHEHHE AIIEKTPOMArHUTHBIX BOJH B
o TEXHUKE U OBITY
597 [puHIHITEL pamuoCBsI3n u TEJIEeBUICHUSI. Paguonokanus.
B ONeKTpOMarHUTHOE 3arpsa3HeHNe OKPYXKarolel cpeibl
5.2.8 TexHu4eckne YCTPOKMCTBA: My3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBas




Kog

palfz(::ﬂa NpOBepPsieMOro IIpoBepsieMble 31eMEHTHI CO/IePKAHMS
3J1eMeHTa
JUArHOCTHKA B TEXHMKE U MEIULIMHE, pajap, paAUONpUEMHUK, TEICBH30D,
aHTeHHa, Tenedon, CBY-neun
OIITHKA
531 IIpsimonuHeltHOe pacnpocTpaHEHHE CBETa B OJHOPOAHOH cpexe. Jlyu
o CBETa
532 OTtpakeHue cBeTa. 3akoHBI OTpakeHMs cBeta. IloctpoeHne m3o0pakeHMii B
o TIIOCKOM 3epKajie
533 [penomnenne cBeTa. 3aKOHBI TIPEJIOMJICHHST CBETa. AOCOITIOTHBIA ITOKAa3aTellb
o MIPETOMIICHHUS
534 ITomHoe BHyTpeHHee oTpaxenwe. [[penenpHBI yTON IMONMHOTO BHYTPEHHETO
B OTpaXECHHUS
5.35 Jucnepcus cBera. CrokHBIN cocTaB Oenoro cera. [[per
CoOupatomue u pacceuBaromue JuH3bl. ToHkasg nuH3a. DOKycHOe pac-
536 CTOSIHME M ONTHYECKas Cula TOHKOM JMH3BL IlocTpoeHme uzobpaxeHuit
o B COOMpamMX ¥ paccewBaommMX nuH3aX. PopMyna TOHKOH JIMH3EL
53 VBenuueHue, 1aBaeMoe JTMH30U
' 5.3.7 IIpenensl NpUMEHUMOCTH T€OMETPUUECKON ONTUKU
Wntepdepenmmst cBera. KorepeHTHbIE MCTOYHHUKH. YCIOBHS HaONIONCHUS
5.3.8 MaKCUMyMOB M MHHHMYMOB B MHTEp(EpPCHIMOHHONH KapTHHE OT JBYX
CHH(}A3HBIX KOTePEHTHBIX HCTOUHHKOB
HMudpaknus cBera. Jludpakunonnas pemérka. YciioBue HaOIIOACHUS
5.3.9 IJIAaBHBIX MAaKCUMyMOB IIpH MaJEHHM MOHOXPOMAaTHYECKOIO CBETa Ha
JU(PPaKIIMOHHYIO PEHIETKY
5.3.10 IMonsipuzarus ceera
TexHuueckne yCcTpoiicTBa: OUKH, Jyma, QoToanmapar, NPOSKINOHHBIH
5.3.11 ammapar, MHKPOCKOII, TEJISCKOII, BOJIOKOHHAs OMNTHKA, AW(PpPAKIMOHHAS
peLETKA, OJIAPOULT
IIpaktuueckue pabotsl. M3mMepenne MoKa3aTens MPEIOMIICHHUSL.
5.3.12 HccnenoBanne CBOMCTB M300paXkeHWH B JIMH3aX. HaOmroneHue AucrnepcHu
cBeTa
JIEMEHTHI CIIELIMAJIbHOM TEOPMU OTHOCUTEJIBHOCTH
I'panunpl npuMeHMMOCTH Kilaccuueckol MmexaHuku. IloctynaTsl Teopuu
6.1 OTHOCHUTEIBHOCTH: MHBAPHAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTENBHOCTH DUHINTEHHA
6 6.2 OTHOCHTENTBFHOCTD OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAICHIE
' JUTHHBI
6.3 OHeprus 1 UMILyJIbC CBOOOJHON YaCTULIbI
6.4 CBsi3b MacChl C DHEpPrued W HMMITyJbCOM CBOOOIHOW YaCTHUIIBI. DHEPIHs
' MOKOS1 CBOOOIHOM YaCTUIIbI
7 KBAHTOBAS ®N3UKA
JIEMEHTBEI KBAHTOBOW OIITHUKU
7.1 711 ®oronsl. Dopmyna Ilnanka cBsa3u dHeprum (OTOHA C €O YACTOTOIA.

OHeprus 1 UMIynsc GoToHa




Kog

palfz(::na NpOBepPsieMOro IIpoBepsieMble 31eMEHTHI CO/IePKAHMS
3J1eMeHTa
712 OTtxpeiTHe U uccnenoBanue Gororddexra. Oneitel A.I'. CtoneToBa. 3ako-
o HBI QoTodddekTa
713 VYpaaenue ODuHmTelHa st (poTtoddderra. «KpacHas rpanuna» ¢oto-
B s dekra
714 Hasnenue ceeta. Omnbitel I1.H. JIeGeneBa
7.1.5 XHUMHYECKOE IEHCTBHUE CBETA
716 TexHuveckue ycTporcTBa: GOTOIIEMEHT, (OTONATIHK, COJTHEUHAs OaTapes,
B CBETOUO]
CTPOEHUE ATOMA
791 Monens atoma Tomcona. OnbITel Pezepdopaa o ucciefoBaHuIo CTpOSHUS
o aToma. IInanerapHast Mozienb aTOMa
[Moctynater bopa. M3imydenue u moriomieHne (OTOHOB IPU NIEpeXoje aToMa
7.2.2 C OZIHOTO YPOBHS 3HEpruu Ha npyroil. Bunel cnextpoB. CrekTp ypoBHEH
SHEPTUU aToMa BOAOPOJA
7.2 793 BomnoBeie cBoiictBa wactuil. Bommel ge bpoitns. KopmyckynsipHo-BoI-
o HOBOM Tyanusm. JIudpaxius 571eKTPOHOB Ha KPUCTaILIAX
794 CIoHTaHHOE ¥ BBIHYKIICHHOE U3TyUeHHE. Y CTPOHCTBO W MPHHITUI PaOOTHI
o nasepa
795 TexHuveckue YCTPOMCTBA: CHIEKTPabHBI aHanu3 (CHEKTPOCKOM), Jasep,
o KBAHTOBBIA KOMITBIOTEP
7.2.6 IIpaktudeckue padotsl. HabmoneHne TMHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTo/b1 HAaOIFOACHUS ¥ PETUCTPAIMH DJIEMEHTAPHBIX YaCTHUIL
OTtkpeiTie paguoakTuBHOCTH. OmbITEl Pesepdopna mo ompenencHuio co-
7.3.2 CTaBa paJWOaKTUBHOTO u3dydeHus. CBolicTBa anbda-, Oera-, ramma-
W3JTYUCHUS. Bausnue PanOaKTUBHOCTHU Ha JKMBBIC OPraHU3MbL
733 OTkpeiTHE POTOHA M HeWTpoHa. HykimonHas monens supa ['eiizenOepra —
e Weanenxo. 3apsn siapa. MaccoBoe uwnciio siipa. M3oTornsl
734 Anba-pacrian. INEKTPOHHBIA W TO3UTPOHHBIN Oeta-pacman. ['amma-
B U3Ny4yeHue. 3aKOH paJHoaKTUBHOIO pacraaa
7.3 7.35 OHeprus CBsI3M HYKJIOHOB B sifipe. Snepusie cunbl. JleekT Macchl sapa
7.3.6 Snepusle peakuun. JleneHue u CUHTE3 SAEp
737 Anepusiii peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl M TEPCIECKTUBBI
B SIIEPHOM SHEPreTUKH. JKOJIOTUYECKUE aCIIEKTHI SIE€PHON SHEPreTUKI
738 OnemenTtapable dactunbl. OTKpbeITHE MMO3UTpoHA. (DyHIaMEHTaIbHbBIE
o B3aMMOJACHUCTBUS
73.9 Texauueckne yCTpoiCcTBa: JO3UMETpP, KamMepa Bunbcona, sepHbIii peakTop,
o aTomHasi bomba
7310 [IpakTuueckue paboThl. MccaenoBanue TpeKoB dYacTHL (IO TOTOBBIM
o (hotorpadusim)
OJIEMEHTBI ACTPODU3MKN
8 8.1 Bun 3Bé3gnoro HebGa. Co3Be3nus, sipkue 3BE3IBI, TUIAHETHI, WX BUAUMOE

JIBIDKCHHE




Kog
pa3nena

Kog

NpoBepseMoro IIpoBepsiemble 3JIeMEeHThI COJEP/KAHUS
3J1eMEHTa
8.2 Conneunas cuctema. [lmaneTsl 3eMHOHN rpynmnbl. [IaHETHI-TUTaHTBI U UX
' CIIyTHUKH, KapJIMKOBbIE IIaHeThl. Mabie Tena COTHEeYHON CHCTEMBI
8.3 Counnte, potocdepa u armochepa. CoHedHass aKTHBHOCTb
8.4 Wctounuk sueprun CoHIA 1 3BE3]
3BE3IBI, HMX OCHOBHBIE XApaKTEPUCTHKHM: Macca, CBETUMOCTb, DPauyc,
8.5 TeMIiepaTypa, UX B3aUMOCBS3b. JlarpaMma «CHEeKTpalbHBIA KJIacC — CBETH-
' MOCTB». 3BE34bI TJIABHOW ITOCIEIOBATEILHOCTH. 3aBHCHMOCTHL «Macca —
CBETUMOCTDY IS 3BE3]1 TIIAaBHOM ITOCIIEIOBATEIILHOCTH
8.6 Buytpennee crpoenue 38€31. CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOXKICHUH
' ¥ 3Bosrory CoJTHIA U 3BE3. DTalbl JKU3HU 3BE3
Muneunsiii Ilyte — Hama I'anmaktuka. CnupansHas CTpykTypa [ amakTHKH,
8.7 pacnpeneneHue 3BE37, raza W nbuid. llomoxenune u nBwxenue ConHua
B [Nanmakrtuke. [Tnockas u ceprueckas mojacucTeMsl | atakTuku
88 Tunel ramakTuk. PaguoramakTkyu W KBasapbl. UEpHbIE NOBIPBI B sApax
' raJlakTHK
Bcenennas. Pacmmpenne Bceenmennoi. 3akoH  XaO6ma. PaszOeranue
8.9 ramakTuk. Bospact u pamuyc Bcenennoi, Teopust Bosbiioro B3pbiBa.
Monens «ropsiuel Beenennoil». PenukroBoe usiryueHue
8.10 Macmitabnass  ctpykrypa Bcenennoit. Meraranaktuka. HepeméHnabie

po0IeMbl ACTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dmsuka, 10 kmace/ Maxumes I'.5., byxosnes b.b., Corckuit H.H. mox
penakmueit [laphentreBoit H.A., AkuronepHoe o0iiecTBo «M31aTenbCcTBO
«IIpocBemeHne»

» Guzuka, 11 kinace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. non
penakmueii [lapdentreBoit H.A., AkuronepHoe o6mectBo «M31aTeabcTBO

«Ipocsenienne»

METO/JIUYECKHUE MATEPHUAJIBI JIUVISA YUUTEJISA

1. ®enepanpHas pabouas mporpaMma CpeIHEro o01Iero 00pa3oBaHus
«Duznka»

2. Ousuka. «KOHCTPYKTOpP» CaMOCTOSTENFHBIX M KOHTPOJIBHBIX padoT. 10 —
11 xnaccel: mocoOue s yauTenen oomeodpa3onar. yapexaenuii/ C.M.
AngpromeukuH, A.C. CnyxaeBckuil.- M.: IIpocsemenne, 2018.

3. Coopuuk 3amau o pusuke. 10-11 kmaccer (k yaueonukam .4, Msaxuiesa
u.jap.) — M.: Dk3amen, 2019.

4. Coopnuk 3amad no ¢usuke aig 10-11 knaccel: mocobue s ydamuxcs
o0meoOpasoBar. opranuzanuii: 6a30Bbiii 1 ipodwt. ypoau / H.A.
[TapdentbeBa.- 5-e u3a. M .: Ilpocsemenune, 2017 r.

5. ®uswuka. 3agauauk. 10-11 ki1.: [Tocobue mist 0611€00pa3oBaT. yUpeKACHUN
/ PeimkeBuy A. I1. - M.: [Ipoda, 2019.

6. Temarmueckue caMOCTOSITENIbHBIE M KOHTPOJIbHBIE pa0boThI 10 (husuke. 10

kiacc. / O.W. I'pomriea.- M.: Dk3amen, 2017.



7. ®usuka. 10 kmacc: TEXHOJIOTHYECKHE KapThl YPOKOB 10 yueOHuKy I'.51.
Msxumesa, b.b. bByxosnesa, H.H. Corckoro/ aBr.-coct. H.JL.
[Tenareiiuenko.- Bonarorpaa: Yuurens. 2019.

8. I'.B. Mapkuna ®usuka 10 knacc. [loypounsie miansl o yueoHuky I'. 4.

Msxkuniesa, b.b. byxosuesa. B.: Yuurens, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
HUHTEPHET
bu6mmoreka [JOK
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