MunucTepeTBo 06pasoBanus 1 Hayku PO
MyHHIHMIANbHOE Ka3EHHOE 0011e00pa3oBaTeNbHOe YIPEKACHHE
«BuxopeBckas BeuepHsisl (cMeHHast) o0meo0pasoBaTenbHas Koia
Bparckoro paitona MpkyTckoit oGmacta

CoracoBaHo:
pykoseautess IIIMO
At E.I1. BapaHosa

npotoxoi Ne 1
ot « 30 » aBrycra 2023

or «31» aBrycra 2023

Pa6ouast nporpamma
y4eOHOro mpeamera
OU3UKA
st ydamuxest 10-12 xinaccos
6a30Bblil ypOBEHb

IIpeamerHas 06/1acTh: ecTeCTBEHHO-HAYYHbIE
npeaMeThl
Cpok peanusauum - 3 roaa

PazpaGotana:

benosa Dneonopa IOpbeBHa,

YUYHTENb (UUKH

nepBas KBUTH(DUKAIHOHHAS KaTeropus

Buxopeska - 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus pa3paboTaHa Ha OCHOBE IOJOKEHUU M TPEOOBAHUI K pe3ynbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuérom (enepaibHOW pabodeil mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUU TpernoaaBaHus ydyeOHoro mpenmera «Pusnka» B 00pa30BaTENIbHbBIX
Oopra"u3anusax Poccniickon denepanumy, peanu3yrommux OCHOBHBI€
o0Opa3oBaTebHbIE POrPAMMBI.

Copepxanue mnporpaMmbl 10 (u3MKe HampaBieHO Ha (HOpPMUPOBAHME
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-12 kimaccoB mnpu
oOydeHnH ux (u3HKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO
nonxoxaa. Ilporpamma no ¢usuke coorBercTByeT TpedoBanusM PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pE3yJIbTaTaM
oOydeHus, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEaTU3alUU MEXIPEIMETHBIX
CBA3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM mpeameramMu. B Hel
OTIPEAENSIIOTCS OCHOBHBIE LIETU M3Yy4eHHs] (PU3MKK HA YPOBHE CPEIHEro OOIIEro
0o0pa3oBaHUsl, TIAHUPYEMBbIE PE3yIbTaThl OCBOCHUSI Kypca (PU3UKU: JIUYHOCTHBIE,
MeTarpeaMeTHbIe, MpeaMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3ukKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThI IO roJjaM 00yUYeHHUS;

e cojepkaHue yuebHoro npeamera «Pu3nka» Mo rogam o0ydeHusl.

du3rka Kak Hayka O HamOojiee OOUIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauyecTBE y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 OKpykaromiem mupe. [IIKoIbHBIN Kype GU3HKU — CUCTEMOOOpa3yIOmuii
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SBJICHUM, H3ydyaeMbIX XHUMHUEH, OuoJiorue,
buszndeckorr reorpaduerd u acTpoHomuei. Mcmonb3oBaHWE M AKTHBHOE
OpUMEHEHHE (U3NYECKUX 3HAHMA  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMI B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYYeHHs] HOBBIX MaTEpHAJIOB C 3a/JIaHHBIMU CBOWCTBAMHU W APYTHX.
N3yyenne Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOW KapTHHBI MHpa OO0y4aroumxcs, B (OPMHUPOBAHUE YMEHUI NPUMEHSThH
HAy4YHBI METOJ TO3HAHUS [IPU BBITIOJHEHUU UMHU YUYE€OHBIX UCCIIEA0OBAHUIA.

B ocHoBy Kkypca ¢Gu3MKM Uil YpOBHsSI cpefHero oOmero oOpa3oBaHMs
NOJIOKEH P HMACH, KOTOpblE MOXXHO paccMaTpUBaTh KakK IPUHLUIBI €ro
OCTPOEHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM ¢ HEHW MaTepuan Kypca (Qu3mMKu
00benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpearnosaraeT HCIOIb30BaHUE
T'YMaHUTapHOTO TOTEHIMala (U3MUECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢u3uku Cc pa3BuTMEM OOLIECTBA, a TaKkkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUECKUMU IPOOIeMaMH.

Hoesa npuxnaonoti uanpaenennocmu. Kypc ¢Gu3uku —mpenmnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTMW, a TaKXe OOCYXKIEHHs
npo0JieM palroOHAIBHOTO MPUPOIOTOIB30BAHMS U SKOJIOTHYECKOW O€30MaCHOCTH.

Crep:KHEBBIMH DJIEMEHTAMHU Kypca (PU3UMKM Ha ypOBHE CpEAHEro O0OIIero
oOpa3oBaHus SBISAIOTCS (usmveckrue Teopuu (hopMHpOBAHME MPEIACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSIX O TNPHUPOAE, TIpaHULIAX
NPUMEHUMOCTH TEOPHUH, Jii OINUCAaHUS €CTeCTBEHHO-HAYYHBIX SIBICHUU U
IIPOIIECCOB).

CucreMHO-AEITeNbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yeTcsl Mpexie
BCEro 3a CYET OpraHu3alyy SKCHEPUMEHTAIBHOU JAESITEIbHOCTH 00YyYalolIuXCs.
st 6a3oBoro ypoBHS Kypca (U3MKA — OTO MCIOJIB30BAHUE CHUCTEMbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIAOOPaTOpPHBIX padorT,
KOTOphIE B TMporpamMme mo (u3nke OOBETUHEHBI B OOIIMI CIHCOK YYECHUYCCKUX
NpakTUYeCKuX paldoT. BeiaeneHue B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
NPOBOJUMBIX JJIi KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS Y4YaCTHUKAMHU
0o0pa30BaTeIbHOr0 MpoOLEcca HCXOAd W3 OCOOEHHOCTEH IUIAHWPOBAaHUS U
ocHamleHus kaOuHera ¢Qusuku. Ilpu »>TOM oOOecreunBaeTrcss OBJAJECHUE
OOyYarOMIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHbIE H3MEPEHUs, HCCIIEIOBAHMUS
3aBUCUMOCTEN (U3MYECKMX BEJIMYUH M TOCTAHOBKY OIBITOB IO TPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE yOENAETCSd PEUIEHUI0 PAaCUETHBIX U KAaYeCTBEHHBIX
3anay. Ilpu 3TOM 1UIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJadyM C SIBHO
3aJJaHHOW (PU3UUECKON MOJIENIBIO, TO3BOJIAIOIINE IPUMEHSITh N3yUE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETPUPYS 3HAHUS U3
pasHbIX pa3aenoB. JJig KaueCTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TpPOTEKaHUsl (U3NYECKUX SBICHUM W TIPOIECCOB B OKpYXKAIOUIEH
KU3HU, TpeOyronue BbIOOpa (M3UYECKOM MOJAENU IS CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k wmarepuaiabHO-
TEXHUYECKOMY OO0EeCIeUueHHI0 Yy4eOHOro rmporecca 0a30BBIM YpOBEHb Kypca
($U3MKKU Ha ypOBHE CpeIHEro o0IIero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIIOBUSIX
NPEeIMETHOrO KaOuHeTa (U3UKU WM B YCJIOBHSX WHTEIPUPOBAHHOTO KaOWMHETa
PEAMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (GU3MKH JOJKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyIOBaHWE [JIsi BBINOJHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe yUYEHUYECKHX MPAKTUYECKUX PaboT U JIEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMoHHOE 00opyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTAaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (QU3MKE KIIOYEBBIX JIEMOHCTpAIMil Jyis
UCCJICMIOBAHNS  W3Y4YaeMBbIX SBJICHUH ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHIA.

JlaGopatopHoe 000OpynOBaHME IS YUYEHUYECKHX TMPAKTUUYECKUX padoT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OHOTO KOMIUIEKTa Ha JBYX oOOydJaomuxcs. TemaTHueckue KOMIUIEKTHI
71a00paTOpHOTO O0OpPYJOBAHUS JIOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKkKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(PPOBBIX JabopaTopuid.

OCHOBHBIMH LIETISIMU U3Y4€HUs (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIOTCS:

o (opMupoBaHHE HWHTEpeca W CTpEeMJICHHS OOYYaIOIUXCS K HaydHOMY
U3YYCHHUIO TMPHUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYaldbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/I€ MO3HAHUSA U (HOPMUPOBAHHE
MCCJIEI0BATEIBCKOI0 OTHOILICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysbTara W3Y4YCHHs
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (dopMupoBaHME YMEHUN OOBICHATH SBICHHUS C HCIOJIb30BAHHEM
(bu3MUecKuX 3HAaHUM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npeacTaBICHUN O ponu (PUMKHU [IJI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmwkeHne HTUX Ieneld 00ecrednBaeTcsl pelieHrneM CIeIyIONNX 3a1ad B

npoliecce u3yueHus Kypca GU3MKU Ha YPOBHE CPEHEro o0Iero oopazoBaHus:



e TIPUOOpETEHUE CHUCTEMBbl  3HaHUH 00 o0Iux (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSIX, BKJIFOYAS MEXaHHUKY,
MOJIEKYJISIDHYIO  (PU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPODU3UKH;

e (opmMupoBaHue yMEHUN TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBbsACHEHUs (PU3NUECKUX SBICHUM B TPUPOJAEC U JJIsi MPUHATHUS
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEHIeHHUs] pa3IUYHbIX 3a7Ja4 C SIBHO 3aJJaHHOU
¢usnyeckoil Mojnenblo, 3aJay, MNOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3iaHue PU3NYECKON MO, aJIeKBATHON YCIOBUAM 3aJa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO
cpeay;

e OBJAJCHHE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHHS
(bu3MUeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTaluu HUHQPOpMAINH,
OTIPECIICHUSI IOCTOBEPHOCTH MOJYYEHHOT'O pe3yibTaTa;

e CO3[IaHME YCJIOBHM ISl PA3BUTUS YMEHUN NMPOEKTHO-UCCIEIOBATENBCKOM,
TBOPYECKOM JAEATEIBLHOCTH.

Ha wmsyuenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kmacce — 34 yaca (1 gac B Hegento), B 11
KJacce — 68 yacoB (2 yaca B Hezento), B 12 kiacce 34 (1 yac B Heneno).

[Ipennaraemplii B mnporpamMme 1o (QU3MKE MepeyeHb JabopaTopHBIX U
PAKTUYECKUX padOT SBIAETCS PEKOMEHIOBAaHHBIM, YUMTENIh JellaeT BBIOOD
NPOBENICHUs JIA0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HWHIUBUYAIbHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COILEPKXAHUE OBYUEHUSA
Pazgen 1. @usuka U MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupoxae. HaydyHbie MeTOAbl NO3HAHUS OKPYKAIOIIETO
mupa. Pomp dkcnepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHUS IIPUPOJBI.
DKCHepuMeHT B QU3HKE.

MopenupoBanue Qpu3MUECKUX SIBICHUNA U MpoleccoB. HaydHbie THMOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. ['paHUIIBl TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUA.

Ponp u mMecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Llemoncmpayuu

AHanoroBeile W UU(POBBIE HM3MEPUTENbHBIE TPHOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHHS.
Cucrema otcuéra. TpaekTopus.

[Tepemelnienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBHOW TOYKH, UX MPOCKIIMU HA OCH CHUCTEMbI KOOpIWHAT.
CioxxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWkeHHe. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHMS, NOYyTH U NEPEMEUICHUA
MaTepuaabHONW TOYKU OT BPEMEHHU.

CBoOonHoe nazieHue. Y ckopeHrue CBOOOIHOTO aJeHusl.

KpuBonuuennoe nBwkeHuwe. JI[BWKEHME  MaTEpHaIbHOM TOYKH MO
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TUHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{leHTpocTpeMuTeILHOE YCKOpPEHHE.

TexHu4yeckre yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBUDKEHUE CHAPSI0B, LICNTHbIE U PEMEHHBIEC ITEPEIaUH.

Jemoncmpayuu

Mogaenb cucTtembl OTCUETa, WILTKOCTPAIUMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

[IpeoOpa3zoBanue TBUKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenue aBwkeHHs Tea, OpOIIEHHOrO IMOJA YIJoM K TOPU3OHTY H
TOPU3OHTAIBHO.

N3Mmepenne yckopeHus CBOOOTHOTO ITaICHHS.

Hanpagnenune ckopocTy pu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl



N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHHUS C LIENIbIO ONPEAEICHU MIHOBEHHOMN
CKOpOCTH.

HccnenoBaHne COOTHOUICHHS MEXAY NYTSMH, MNPOHWJICHHBIMU TEIOM 34
MOCJIEIOBATENIbHBIE PABHBIE IPOMEXKYTKA BPEMEHH IMPU PaBHOYCKOPEHHOM
JIBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHune NBUKEHHS IapUKa B BA3KOW KUIKOCTH.

N3yuenne nBuxeHus Teia, OpOIIeHHOr0 TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCcTH  [amunes. IlepBwii  3akoH  HproToHa.
HNuepuumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unmu cui. Bropoit 3akoH HeroToHa
JUIS. MaTepUaIbHOU TOUKMU. Tpernit 3aKkoH HproTOHA 111 MarepuanbHbIX TOYEK.

3akon BcemupHoro Tarorenus. Cuna Tsokectu. IlepBasi kocMuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, CKoJbxkeHus, kauenus). Cuma tpenusi. Cyxoe
Tperune. Cuna TpeHUs! CKOJNBKEHHS U cujia TpeHus mokos. Koaddunuert tpeHus.
Cuna conpoTUBIICHUS NPU IBWKEHUU TEJA B KUJKOCTH UJIU rase.

[TocTynarensHOE M BpaliaTeIbHOE IBMKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauieHus. llneuo cumbl. YcnoBus
paBHOBECUSA TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEPIUNL.

CpaBHeHME MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopMaIiii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

YcioBust paBHOBeCHS TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIHUX B MPYXHUHE U
pe3HOBOM 00pasiie, OT ux AehopMaluu.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOrO TeEla, HMEIOLMIETO OCh
BpallCHUS.



Tema 3. 3axonvl coOXpaneHusn 6 Mexanuke

Nmnynse MatepuanbHOW TOYKU (Tena), CHUCTEMbl MaTE€pUANbHBIX TOYEK.
NmnynbC CUIIBI 1 U3MEHEHUE HMIYJIbCAa TeNa. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeakTrBHOE IBMXKEHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaylibHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPIUH.

[ToreHnmanpHas SHEPrusl. [ToreHumanpHas SHEPTUs YIIPYro
nebopMupoBaHHON  mpykuHbl.  [loTeHIManpHasT  dSHeprus Tena  BONHM3U
NOBEPXHOCTH 3EMIIH.

[TorenuuanbHple W HEMOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTCHUMAJIBHBIX CWJI C W3MEHEHHUEM MEXAaHWUYECKOW SHEPruM CUCTEMBI TEIN.
3aKOoH COXpaHEHUS] MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4YecKkre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN NUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBMXKEHUE.

[Tepexoa moTeHIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHMYECKOW DHEPTUu
TeJla HA IPUMEPE PACTSIKEHHS PE3UHOBOTO XKI'yTa.

Paspnes 3. MonekyasipHas ¢pu3uka 1 TEpMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW T€OPUU U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysusa. Xapakrep IBUKEHUS U
B3aHMOJICMCTBUSL YaCTHI[ BelIeCTBA. Monaenn CTpOeHUs Tras3oB, XUJIKOCTEW U
TBEPJIBIX TEJT U OOBSICHEHHUE CBOIMCTB BEIIECTBA HA OCHOBE 3THX Mojieneld. Macca u
pa3Mepsl Mosiekyil. KonudectBo BemectBa. [locTosinHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.

Mogaens  upeanbHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHHETUYCCKOW TEOPHUU HJICAJIbHOrO Ta3za. AOCOMIOTHas TeMmIepaTrypa Kak Mmepa
CpEIHEM KWHETUYECKOW SHEPruy TEIUIOBOrO ABMKEHMS 4vactull rasa. lllkana
temrieparyp KensBuna. ['azoBbeie 3akoHbBl. YpaBHeHue MenneneeBa—KnanenpoHna.
3akoH [lanbrona. M3omponeccsl B UICAUTBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM



BemecTBa. ['paduueckoe mpencTaBieHUE HW3OIMPOIECCOB: HW30TEpPMa, H30X0pa,
u3obapa.

TexHuueckre yCTPOHCTBA ¥ TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHCHUM.

OmnbITh 110 U PY3UH )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O JBHKCHHUS.

Moguens onbita ITepha.

OMBITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOT'O
B3aUMOJICCTBHUSI.

Mogpenb, WILTIOCTPUPYIOIIAs TPUPOY AaBICHUS ra3a Ha CTEHKH COCya.

OnbIThl, WUIIOCTPUPYIOIINE ypPaBHEHHUE COCTOSIHUSI UJACAIBHOTO rasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, TaBJICHUS U TEMITepaTyphl BO3ayXa B HEH.

WccnenoBanue 3aBUCUMOCTH MEX]Ty TTapaMEeTPaMU COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepMmoguHamMuyeckass cucTteMa. BHYTpEHHsISI SHEpPTHsl TEPMOJIMHAMHYECKOM
CUCTEMBI U crioco0bl e€ n3meHeHusi. KonnuectBo TermoTsl U pabora. BHyTpeHHss
SHEPrus  OJAHOATOMHOTO  WJACAJbHOrOo  rasza. Buumbl  Temionepenayu:
TEIUTONPOBOTHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeTbHAs TETUIOEMKOCTh BEIIECTBA.
KonnuecTBo Tem1oTk npu TeIionepeaaye.

[Tonsitue 006 ammadatHom tmpouiecce. I[lepBblii 3aKOH TEPMOJIMHAMUKHU.
[Ipumenenne TepBOro 3akoHa TEPMOJWHAMUKH K Hm3omporeccaMm. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBbie  Mamuubl.  [IpuHIMOBL  JEWCTBHS — TEIUIOBBIX  MAIIUH.
IIpeoOpa3oBanmsi >HEPrHMM B TEINIOBHIX MamuHax. KoadduuueHnt mnoae3Horo
nevctBust TeroBod MamuHbl. [{ukn KapHo u ero kosdduiveHT mosie3Horo
NENCTBUSA. DKOJIOTMYECKHUE MPOOJIEMbI TEMIOIHEPTETUKH.

TexHuueckue yCTpOHWCTBA W NPAKTUYECKOE TMPUMEHEHHE: JBUTaTelNb
BHYTPEHHETO CTOPaHMsI, OBITOBOW XOJIOAMIBHHK, KOHIUIIHOHED.

Jlemoncmpayuu



W3meHeHne BHYTpEHHEH HSHEPruu Tela TMPH COBEPIICHWU PAOOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaLH).

N3MeHeHne BHyTpeHHEH dHEPTrUH (TeMIIepaTyphl) Tela IpHu Terionepeaaye.

OnpIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOHHBI, IBUTaTeNsi BHYTPEHHETO0 CrOpaHusi, pEaKTUBHOTO
JBUTATEJIS.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3Mmepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u KoHneHcanusd. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEIIbHAsA BJIAXHOCTh BO3Ayxa. HacelieHHbIM map. YjaenbHas TEIUIoTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUSI OT JIaBJICHHUSI.

Trépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctamwioB. Kuakue kpuctauibl. CoBpemMeHHble Marepuanbl. I[lnaBieHue u
KpUCTAJIM3alus. Y aenbHas TerioTa miasienus. Cyonumanusi.

YpaBHEeHUE TEIIIOBOTO OajaHca.

TexHUYeCKHe YCTPOWCTBA M TMPAKTUUECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHU IMOJIYUYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl U3MEpEHUs BIAXKHOCTH.

Habmronenue HarpeBaHus U MIIaBJICHUSI KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne 0THOCUTEIBLHOM BIIAXKHOCTH BO3YyXa.

Pasznea 4. DaekrpoauHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzanmst Tell. OJIEKTpUYECKMi 3apsn. JlBa BHIA 3IEKTPUYECKHUX
3apAnoB. IIpOBOAHUKH, IOUAIIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAaHEHUS
ANEKTPUYECKOrO 3apsaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. ToueuHbli 31EKTpUYECKUN 3apsi.
Onektpuueckoe mnone. HampsoxkéHHocTh  anekTpuueckoro moiasd. IIpuHoun

CYIEPIIO3ULIAN DJIEKTPUUYECKUX MOJIeH. JIMHMM Hanps>KEHHOCTH SJIEKTPUYECKOTO
OJIA.



Pabora cun  anektpocratmyeckoro  moss.  [lorenuman.  PasHocThb
NOTEeHIMANOB. [IpOBONHMKM W JHMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3allliuTa, 3a3€MIICHHE dJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMIMPOBAJIBHBIN amIapar, CTPYUHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dIEKTPOMETPA.

BzaumonencTBre HaA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIaaH
IUTACTHH, PACCTOSHUS MEXKIY HUMH U JUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

OJIEKTPUYECKAN TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuna toka. ITocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LEnH.

DJEKTPUUECKOE COMPOTUBICHUE. YEIbHOE CONPOTHUBJIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jxoyns—Jlenna. MomHOCTb
3JIEKTPUYECKOT O TOKA.

DNEKTPOJBIKYIIAs CUJIA M BHYTPEHHEE COINPOTUBJICHHUE HCTOYHHUKA TOKA.
3axon Oma /71 MOoJIHOM (3aMKHYTOM) 3JieKTpruyeckol 1enu. KopoTkoe 3amMbIkaHHeE.

OJIEKTPOHHAs] ~ MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOWCTBA ANEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKMY. CobctBeHHas " IIpUMECHAs IPOBOIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lonynpoBogHuKOBBIE TPHUOOPHI.

DIJIEKTPUYECKHM TOK B  pacTBOpax H  paciulaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOIHNAIMA. DIECKTPOJIN3.

DJIEKTpUYECKU TOK B razax. CaMOCTOATENbHBIA W HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.



TexHuueckue ycTpoiicTBA M NPAKTUYECKOE NPHUMEHEHHUE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HWCTOYHHKU TOKA, 3JIEKTPOHArpeBaTElbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYIPOBOIHUKOBBIN TUO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HANPSIKEHUSI.

3aBUCUMOCTh CONPOTUBIICHUA UWIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IUTOLIA/IM TTOIIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssiMmoe wu3MepeHue >IeKTpoABMKYHIeH cuibl. KopoTkoe 3aMblKaHHe
raJlbBAaHUYECKOr 0 3JIEMEHTA U OIIEHKAa BHYTPEHHET O CONPOTUBJICHUSI.

3aBUCUMOCTH COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJEKTPOIUTOB.

NckpoBoii paspsa 1 IpPOBOJAUMOCTB BO31yXA.

OIHOCTOPOHHSSI MPOBOAUMOCTD UOJIA.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3y4yeHue cMEIaHHOr0 COEUHEHUS PE3UCTOPOB.

N3mepenne 3NeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
COMPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexnpeaMeTHbie CBA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 10 Kiacce oCyHIECTBISETCS C
y4€TOM CO/IEpKATENbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMHh MaTeMAaTHKH,
Ouo0TNY, XUMHH, Teorpadi U TEXHOJIOTHH.

Meowcnpeomemnvie nousimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napabona, rurnepobona, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (HYHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexaHu4eckoe IBIKEHUE B XKUBOU mpupoze, AuPpdy3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIUIONEPENAUH, TEIIOBOE PABHOBECHE),
ANEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJSAPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KXUIAKOCTEH M
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, 3JEKTPOJUTHYECKAs JHUCCOLUALN,
raJibBaHUKA.

l'eoepagpus: BNaxHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.



Texnonozus: npeoOpa3oBaHUE IBUKEHUN C HCIIONB30BAHUEM MEXaHU3MOB,
y4€T TpEHHS B TEXHUKE, IMOAIIMITHUKN, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JApPYrue), IBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWJIBHUK, KOHJUIIMOHEP, TEXHOIOIHH
IIOJIyYEHUsT COBPEMEHHBIX MATEpHUAIOB, B TOM YHCIE€ HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3JEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

Pasznen 4. JinekTrpoauHaMuka

Tema 3. Maznummnoe none. IneKkmpomazHuUmMHAA UHOYKUUA

[TocTtosiHHbIe ~ MarHuThl.  B3ammoaeldcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM HHAYKUMM. [IpuHIMO Cyneprno3uiuu
MAarHuTHBIX MoJied. JIMHMM MarHuTHOM WMHAYKUMU. KapThHa JMHUNA MarHUTHOM
VHJYKIUH 110JI1 HOCTOSIHHBIX MATHUTOB.

MarauTHOe T1IOJ€ TPOBOAHHMKA C TOKOM. KapTuHa JMHUI WHIYKIUH
MarHUTHOTO TOJISI JIJIMHHOTO MPSMOT0 MPOBOAHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Ipcrena. BzaumoieiicTBue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJIb U HaIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBlieHUE. [[BrKeHNE 3apsiKEHHOW YaCTHUILIbI
B OJHOPOJHOM MarHuTHOM mosje. Padora cuisl Jlopenna.

SIBeHHMe BJIEKTPOMArHUTHOM HMHAYKIMH. IlOTOK BEKTOpa MarHMTHOM
WHIYKIMUA. OJIEKTPOABIKYIIAS CWJIA HWHIAYKIUAHU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe mosie. OIEKTPOABIKYIIAs CWia HHIYKIUU B
MIPOBOJHUKE, TBUKYIIEMCS IOCTYNATEIIBHO B OQHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NuaykTuBHOCTh.  SIBIIEHME CAMOMHIYKIIMU. OJIEKTPOABIKYILAS — CHa
CAaMOWHIYKIIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, BJCKTPOJBHUIATENIb, YCKOPHUTEIU 3JIEMEHTApPHBIX
YaCTHI], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TTOJISI.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.



Cuna Amrnepa.

JlenictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHHE PEKTPOMAarHUTHOW HHIYKIUU.

[IpaBuno Jlenna.

3aBUCUMOCTB 3JIEKTPOJBIKYLIEH CWIBI MHAYKIIMH OT CKOPOCTH W3MEHEHHS
MAarHUTHOTI'O ITOTOKA.

SIBiIeHME CAaMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccnenoBanne neicTBUs MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3gea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOE€OAHUS

KoneGarenpnas  cucrema. CBOOOAHBIE  MEXaHWYECKHWE  KoJeOaHHUS.
I'apmonunueckue konedanus. Ilepuon, wacrora, ammuinryaa U (asza kKojgeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUHd MAsTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosieOanumii. [IpeBparienue sHeprun Mpyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarensubiit  koHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIC KOJICOAHWS B
UACAIbHOM KOJe0aTeNbHOM KOHType. AHAJIOTUi MEXIy MEXaHHUYECKHUMH U
ANEKTPOMarHuTHEIMU KojeOaHusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KoieOaHUSIX. BBIHYKICHHbIE MEXaHUYECKUE
koneOanus. Pesonanc. BeiHy X 1€HHBIE 371EKTPOMArHUTHBIE KOJIEOAHUS.

ITepemennbiii  TOkK. CUHYCOMIANBHBIM TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYIHOE€ W JEUCTBYIOIEE 3HAUEHUE CHUJIbl TOKA U
HAIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE FNEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJCTBE ANEKTpodHEprun. Kynbrypa
VICIIOJIb30BAHUS JJIEKTPOIHEPT U B IIOBCETHEBHOM KU3HMU.

TexHu4yeckre yCcTpOMCTBAa M MPAKTUYECKOE IMPHUMEHEHUE: DJIECKTPUYECKUAN
3BOHOK, T€HEPATOP NMIEPEMEHHOT0 TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoiaeOAaTeNbHON CUCTEMBI (NMPYKUHHBIA WU
MaTeMaTU4YECKUM MasiTHUK ).

Habmonenue 3atyxaromux KojaeOaHuu.

UccnenoBanre CBOMCTB BRIHYXACHHBIX KOJIEOAHUIA.

Habnronenne pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUs!.



OcuminorpaMmbl (3aBUCHUMOCTH CHJIBI TOKA M HANPSsKEHUSI OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHWHM pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mopenb JIMHUY 3JIEKTPOIEPENAUH.

Yuenuueckuii sxkcnepumenm, n1abopamopHuvie pabomwi

WccnenoBanre 3aBUCMMOCTH NEpHUOAA MajbIX KoJieOaHUIl Ipy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccnenoBanne IMEPEMEHHOTO0 TOKa B LENM U3 IOCJIEI0BAaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNHbBLE 60IHbL

MexaHnuueckue BOJIHBIL, ycioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss MW JuiMHa BoJHbL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBIL.
WNHrepdepenus u Auppakums MEXaHUUECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUSA U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B sanexkrpomaruutHoi BoiHe. CBoiiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOoMIICHUE, MOIsSpu3anus, AUpaKkus,
unTepdepenirs. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >J€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHMIIBI paguoCBA3U U TeneBUAeHUA. Pagnonokanys.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAKOLIEN CPEbI.

TexHu4yeckre yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JAUArHOCTHMKA B TEXHUKE W MEIMIIMHE, pajaap,
panuonpuEMHUK, TEJIEBU30p, aHTeHHa, Teedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobiromeecs Te10 Kak HCTOYHHK 3BYKa.

HabGntonenue orpaxkeHus 1 NpeaoMIIeHU MEXaHUYECKUX BOJIH.

Hab6ntonenue nnarepdepennnn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOntoneHnue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KOJIeOaHU.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHUE,
pesIoMIIEHUE, MOJsIpU3anus, AUPpaKuus, UHTepPepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMmosMHENHOE pacnpoOCTpaHEHUE CBETA B
oaHopoaHou cpexe. JIyu cBera. TodedHbld HCTOYHHUK CBETA.



OTtpakenne cBeTa. 3aKOHBI OTpaxeHus cBeta. [locTpoenne m3o0paxeHuil B
IUIOCKOM 3€pKae.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUSI CBeTAa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yroy MOJTHOTO
BHYTPEHHET 0 OTPAXKEHUS.

Hucnepcust ceera. CnoxHbIi cocTaB Oenoro ceera. LIBer.

ColOuparomue u pacceuBaronide JuH3bL. ToHkas mauH3a. DOKycHOE
paccTosiHME W ONTHYecKas cuia TOHKOW nuH3bl. [locTpoenue uzoOpaxeHHil B
coOMparoux U paccemBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEIWYEHUE,
JABAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBas ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIONEHUWS MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(hEpPEHIIMOHHON
KapTHUHE OT JBYX CMH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

HNudpakmusa cBera. JlubpakinuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUhPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JYIa,
doroamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHUKA, TUPPAKIUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPETOMIIEHUE CBETA.
OnTtuyeckue mpruodopBkl.

[TomHOE BHYyTpEHHEE OTpakeHrue. Mojiesib CBETOBOAA.

UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Habmonenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakimu crera.

Halntonenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIMIBIO PU3MBI.

[Tomydyenue ciekTpa ¢ MOMOMIBbIO AUGPAKIIMOHHOMN PEIIETKH.

Habmronenue nonspusanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3MepeHnue nokazaresns npeaoMiIeHUs CTeKa.

HccnenoBanne cBOMCTB N300paxKeHUI B JIMH3AX.

Habmonenue aucnepcuu cBera.

Paspaes 6. OcHOBBI ClICHAJIBLHON TEOPUU OTHOCUTEJIBHOCTH



I'panuubl  OPpUMEHUMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U COKpAIECHUE
JUTAHBIL.

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C 3HEPrUEH U UMITYJILCOM PEIITUBUCTCKOM YaCTHUIIbl. DHEPTUA
IIOKOSI.

Paznen 7. KBantoBasi pusnka
Tema 1. dnemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [Inanka cBs3u 3HEpruM GOTOHA C €r0 YACTOTOM. DHEPIHs
U UMIyJbC (POTOHA.
OtkpeiTue u uccienoBanue orordpdexra. OnpiTel A. I'. CroneroBa. 3aKOHBI

dororddexra. YpaBuenue DitHmreitHa ais dorodddexra. «KpacHas rpaHuUIa»
dotorddekra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTPOMCTBA W MPAKTHUECKOE NPUMEHEHHE: (OTOIIEMEHT,
dboTomaTuuK, coiHeUHas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotod(pheKT HA yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHENTHEro (poTodddekra.

Cseronuon.

Conneynas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrynmarel bopa. M3nydenue wu mornomeHue
(GOTOHOB MpHU TEpeXxojile aToMa C OJHOTO YPOBHsS SHEPruu Ha Jpyroi. Busl
criekTpoB. CIIEKTp YpOBHEW SHEPTUU aTOMa BOJOPOA.

BonnoBseie cBoiicTBa yactull. Bomusl e bpoiis. KoprnyckynsipHO-BOTHOBOM
TyaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U31y4YCHHE.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronenue nuHENYaThIX CIEKTPOB U3ITYUECHUS.

Jlazep.



Vuenuueckuii sxcnepumenm, nabopamopnvle pabomol

Habmronenue nuHe4aToro crnekTpa.

Tema 3. Amommnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIINE CJOKHOCTh CTpPOCHMS sAnpa. OTKpbITHE
paanoaktuBHOocTH.  OmbiThl  Pesepdopna 1mo  ompedeneHuro  cocrasa
paauoakTUBHOro u3iydyeHus. CBolictBa anbda-, Oera-, raMma-u3JIy4deHHUs.
BnusiHue pagnoakTUBHOCTH Ha JKUBbIE OPTraHU3MBbI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa ['eiizenOepra—
NBanenko. 3apsn siapa. MaccoBoe uncio sigpa. M30Torebl.

Anbda-pacnaa. ONEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. Iamma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprusi CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccl spa.

Anepusie peakuuu. JleneHue u CUHTE3 AAED.

Anepusiii peaktop. Tepmosinepubiii cunTe3. [IpobGiaemMbl U MEPCHEKTUBBI
SAIEPHON SHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HaOJIFOIEHNS U PETMCTPALUN AIEMEHTAPHBIX YACTHULL.

@yHIaMeHTaJIbHbIE B3aUMOAEHCTBUS. EMUHCTBO (U3NUECKON KApTUHBI MUPA.

TexHu4yeckre ycTpoucTBa U MPAKTHUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€T4YMK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

UccnenoBanne TpekoB 4acTuIl (0 TOTOBBIM (GoTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM M aCTPOPU3UKH

Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3aHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneunas cucrema.

Comuie. ConHeuHast akTHUBHOCThb. Mcrounuk sHeprun ConHuA U 3BE3.
3BE3MbI, UX OCHOBHBIE XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Ki1acc —
CBETHUMOCTbY». 3BE3/Ibl TJIABHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CcTpocHue
3B€37. COBpEeMEHHbBIE MPEACTABICHUSI O MPOUCXOXKAECHUU U 3BoIoIMU CoJIHIa U
3BE3/1. DTAallbl )KU3HU 3BE3].

Mnineunsiii I[Iyte — nama T'anaktuka. [lonoxkenwe u nBmxenue ConHLa B
lNanaxktuke. Tunel ranaktuk. Paguoranaktuku v xBasapsl. UEpHbIE ABIPHI B sapax
rajJaKkTHK.



Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajgakTuk.
Teopust bonbmoro B3psiBa. PenukToBoe n3nyyeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOiaemMbl aCTPOHOMHUHU.

Vyenuuecxue nabnooenus

Habmtonenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
OPWIOKEHUH I Onpe/ielIeHUs] OJI0KEHUST HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3us1 CEBEPHOIO MONYLIAPHS U SIPKUE 3BE3BI.

Haobmonenus B Teneckon JlyHsl, ianet, Mneunoro Ilytu.

O0o01maroee NOBTOpPeHNE

Poner Qusuku W acTpoHOMUHM B DIKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMATIbHON M ATHUYECKOH cepax AesTeTbHOCTH YelIOBeKa, POJib U MECTO (DU3UKHU
M aCTPOHOMHUU B COBPEMEHHOW Hay4YHOH KapTHHE MHUpa, poib (pU3HUECKOil TeoOpuu
B (OpPMHpPOBAaHMU TIPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3znueckoi KapTHUHBI MHUpa B OOIIEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEACTaBICHUN O IPUPOJIE.

MeknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs C
y4ETOM COJEpIKATENbHBIX MEXKIPEIMETHBIX CBA3EH C KypcaMH MAaTE€MAaTHKH,
OMoJI0THH, XUMHH, Teorpadui U TEXHOIOTHH.

Meowcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumnores3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopus, HAOIIOCHUE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelIEHHWE CUCTEMBbl YPaBHEHUH, TPUIOHOMETPHUUYECKHUE
(GYHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKJIECTBO, BEKTOPbI M MX IMPOEKLUHWH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOJIHBIC AJIEMEHTapHbIX (YHKIMM, TpPU3HAKU TOJ00MS TPEYroJbHUKOB,
OTIpeIeNICHHE TUIOMIAIN TUTIOCKUX PUTyp u 00bEMa Ted.

buonocusa: »nekTpuyeckue SBIEHUS B JKUBOW MpUpPOAE, KoyeOaTeabHbIE
JNBWKECHHS B JKMBOM NPUPOJE, ONTUYECKUE SBICHUS B )KMBOM MPUPOJE, NEUCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaIbHBIN
aHaJIu3.

l'eoepagua: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MArHUTHBIX DY,
(oToChEMKA 3€MHOI OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHI.

Texnonoeusa: JHWHUM DIEKTPONEPENAY, TEHEPATOpP NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPAaAap, PAAUONPUEMHHK, TEIEBU3OP,



anTeHHa, teinedoH, CBY-meub, NMPOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yudeOHOro mnpenMera «®Pusznka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbIi YPOBEHB) MOKHO OOECTICUHUTH JOCTIKECHUE CIESTYIONUX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUSI yueOHOro npeaMera «Du3nkay T0IKHBI
OoTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE PEANN3ALNN OCHOBHBIX HANPABICHUN
BOCIIUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOT' O WJIEHA POCCUICKOT0 OOIIECTBA;

NPUHITHE  TPAAWIMOHHBIX  OOIIEYEIIOBEUECKHX TYMAaHHCTHYECKHX U
JEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JECSATEIBHOCTh B MHTEpPECAX TPaKIaHCKOIO
0O0IIeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIuy;

YMEHHUE B3aUMOJICHCTBOBATH C COUAIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESATEIbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYUBOTO Oy IYIIEro;

4) 3C¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOUIEHHE K MUPY, BKIIKOUYAsl CTETUKY HAYYHOTO TBOPYECTBA,
npucyimero GU3nIecKoi HayKe;



5) Tpya0BOT0 BOCTIMTAHUSI:

UHTEPEC K pa3IMYHbIM cepaM NpoPecCHOHAIBHON AESATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyiei nmpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3MKH HAa POTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCITHTAHUSI:

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHHE TIJ100aJIbHOIO
XapakTepa dKOJIOrMYeCKUX Mpodiiem;

IJTAHUPOBAHUE U OCYIIIECTBIICHUE JICCTBUI B OKPYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEIIOBEYECTBA;

pacliupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHME LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IPOLECCE
U3y4eHHs  (U3MKKM  OCYIIECTBJISATh  NPOEKTHYIO U HCCIENOBATEIbCKYIO
NEeATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue JaeiicTBuA:
CaMOCTOSITEIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENENISITh eI JEATEIBbHOCTH, 3a/1aBaTh IMApaMETPbl M KPUTEPUU HX
JIOCTIDKCHUS;
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIMXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSX  PEaIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX TPOOIEM.
Ba3oBhle ucciiegoBarejabcKe 1eMCTBUSA .
BJIAJICTh HAYYHOM TEPMUHOJOIUEH, KIIOUEBBIMU IOHATHUSMH W METOJAMHU
¢u3nvecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITEIbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO M FTOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOHMCKY
METOJIOB pelIeHUs 3a/ay (PU3MYECKOro COJepKaHUs, TPUMEHEHHUIO Pa3IMYHBIX
METO/I0B ITO3HAHUS;

BJAJ€Th BHUJAMU JIEATENbHOCTH 110 IMOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIpETalii, MpeoOpa3oBaHUI0O W TMPHUMEHEHUI0 B Pa3jMYHBIX Y4eOHBIX
CUTYallMsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MTPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh NIPUUMHHO-CJICACTBEHHBIE CBSI3W UM aKTyaJU3UpoOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX yTBEP)KIICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBATh TIOJYYCHHBbIE B XOJE€ PEIICHHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JIOCTOBEPHOCTH, POTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMYIUpPOBATH COOCTBEHHBbIE 3aJayd B 00Opa30BaTEIbHOM
JESITENbHOCTH, B TOM YHCJIE TIPYU U3YYEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPUOOPETEHHBIH OIBIT;

yMeTh TIEPEHOCUTh 3HAaHUS 1O (U3MKE B MPAKTUYECKYI0 00JacThb
KU3ZHENEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTeill;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIAraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PELLICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHHUS.

PabGora ¢ unpopmanmei:

BJa/IeTh HABBIKAMM MOJyYEHUS MHPOpMALUU (PU3UUECKOrO COAEpKAHUS U3
UCTOYHMKOB PpAa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh MOWCK, AaHAJU3,
CHUCTEMAaTH3alMI0 U WHTEPIpETalni0 WHPOPMALMU Pa3IMYHBIX BHIOB U (opM
IpeICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCMOJb30BaTh  CpPEACTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUHA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3aja4 ¢ COONIOIGHHEM TpeOOBAaHUN DJPrOHOMHMKH, TEXHUKU O€3011aCHOCTH,
TUTHUEHBI, PECypcoCOEpeKEeHMs, IpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
UH(OPMAIIMOHHOM 0€30MacHOCTH;

co3/7aBaTh TEKCThl (PU3UYECKOrO0 COAEpPKAHUS B Pa3IUUHBIX (opMarax C
y4€TOM Ha3HauY€HUs MH(OpPMAIMK U LEIEBON ayAUTOPUH, BbIOMpPAas ONTUMAJIbHYIO
(opMy NpencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBJISATh OOIICHHE Ha Yypokax (U3MKH W BO BHE-YPOUHOMU
TESATENHHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MIWUKTHBIX CUTyalliii W CMsT4YaTh
KOH()JIUKTBI;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHUMAaTh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW U WHIUBUAYAIbHOU
paboThI;

BBIOMpAaTh TEMATHUKY U METOJbl COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEMN Ka)KI0r0 YiI€Ha KOJIEKTHUBA;

NPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUSI MO €€ JOCTWKEHUIO: COCTaBJISITh IJIaH JICUCTBUH,
pacrpenensaTh pojad ¢ y4€TOM MHEHHMM YYaCTHUKOB, OOCYXKJaTh PE3YJIbTaThl
COBMECTHOM paboTHhI;

OLICHMBATh KAueCTBO CBOEr0 BKJAJa U KaXJOTrO yYaCTHUKA KOMAaH]Ibl B
o0l pe3ysbTar 1o pa3paboTaHHBIM KPUTEPUSIM;

Ipe/yiaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C TMO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETMYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYyaIUsX, IPOSIBISITh TBOPUYECTBO U BOOOPaKEHUE, OBITH MHUIITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBJISTh MO3HABATENBHYIO JCSITEIBHOCTh B 00JACTH
GU3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELIEHUS PACUETHBIX W KayeCTBEHHBIX
3a/1a4, TUTaH BBITIOJTHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MTPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsM;

pacHIMpATh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JTMUHBIX MPEANOUYTECHUI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIULIMU B 00JacTH
(bu3KMKHU, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIBHBIA HHTEJICKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIBHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX TMPOLECCOB, HX PE3YJbTaTOB U
OCHOBAHUI;



UCTIOJIb30BaTh MPUEMBI peIIEeKCUH TSI OLIEHKH CUTYaIllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMAThH PEUICHUS MO0 HUX
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpPH aHAIN3€ PE3YIbTATOB
NesATEeTbHOCTH;

PUHUMAThH ceOsl, TOHMUMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTbl JPYrUX MpH aHAIN3€ PE3YIbTATOB
NEeSATENbHOCTY;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B mporiecce qocTmkeHUs JTUYHOCTHBIX PE3YIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHSA CpeaHero ooOmero oOpa3oBaHUS Yy OOyYaroIIUXCs
COBEPIIIECHCTBYETCS AMOIMOHAIbHBIN UHTEJUIEKT, MpeAnoJiaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUETh HANPABICHUS Pa3BUTHUA COOCTBEHHOW IMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETyJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE TNPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIIOCOOHOCTH aJaNTUPOBATHCA K
AMOIMOHAIILHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHMBALIMH, BKIIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHHUIO LIENU U
yCcrexy, ONTUMU3M, WHUIUATUBHOCTb, YMEHHUE JCHCTBOBATH MCXOAS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIONIEH CITOCOOHOCTh TOHUMATh AMOIIMOHATLHOE COCTOSHUE
JIPYTUX, YYUTHIBATb €ro IMpPU OCYIIECTBICHUU OOIICHHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peliaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuenus B 10 kuacce mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEPAX POJb U MeCTO (PU3MKU B (POPMUPOBAHHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHpPaA, B DPA3BUTHUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;

YUUTBIBATh TPAHUIBl NPUMEHEHUS HW3YyYEHHBIX (PU3NYECKUX MOJENeil:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl CUCTeMa OTCu€ra, abCOMIOTHO TBEPOE TEIIO,
WJICAJIbHBIN ra3, MOJEIU CTPOCHHUS Ia30B, KUIKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUI 3apsij NpU PELICHUH PU3NYECKUX 3a]1ay;



pacrno3HaBaTh (PU3NUECKHE SIBICHUS (IPOIECCH) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOEHHS BELIECTBA U
ANEKTPOJMHAMUKHU:  pPaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEUHOE
IBW)KEHUE, CBOOOAHOE TMaJeHUE TeJ, IBMKEHHUE 110 OKPY)XHOCTH, HHEpLus,
B3auMozelcTBrE Tel, Tuddy3us, OpOyHOBCKOE IBIKCHHUE, CTPOCHUE JKHUJIKOCTEH
U TBEPABIX TeJl, U3MEHEHNE 00BbEMA TeJ PHU HArpeBaHUU (OXJIAXKACHUH), TEIJIOBOE
paBHOBecHE, UCHApeHUE, KOHJAEHCAlMs, IJIABJIEHWEe, KPUCTaJUIM3alusl, KHUIICHHE,
BJIQKHOCTb BO3/1yXa, MOBBIILICHUE AaBJICHUS ra3a pu €ro HarpeBaHuu B 3aKPHITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMd COCTOSHUS Ta3a B  HM30IpoLeccax,
ANEKTpU3aLUs TEN, B3aUMOACIHCTBUE 3aPS/I0B;

OIKCHIBATh MEXaHWYECKOE IBIKEHHE, WCIONB3Yysd (PU3MUecKHe BETUYHHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHJIA,
UMIYJIbC TeNa, KHHETHYECKas SHEPrus, MOTEHIMaIbHAs YHEPrHs, MeXaHHUecKas
paboTa, MexaHW4YecKas MOIIHOCTh; HpPH ONUCAHWU NPABWIBHO TPAKTOBATh
(U3NYECKUIl CMBICI HCHOJIb3YEMBIX BEJIWYMH, HUX OOO3HAYEHWS M E€AMHMIIBI,
HaXoAUThb (OPMYJIbl, CBSA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEIMUUHY C JPYTUMHU
BEIMYNHAMU;

OMKCHIBATh M3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TE€l M TEIJIOBBIE SIBICHMUS,
UCHONb3ys (PU3NYECKHE BEIUMYMHBL: JaBJIEHUE Tras3a, TemIepaTrypa, CpenHss
KUHETUYECKAasi SHEPrUsl XaOTUYECKOTO JBMKEHUS MOJIEKYJ, CpEeIHEKBaapaTUYHasl
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3 (UIIMEHT TMOJIE3HOr0 JEWCTBHSI TEIJIOBOrO JIBUraTeNs; MpPU OMHCAHUU
IOPaBUIBHO TPAKTOBAaTh (U3NYECKUH CMBICI MCIOJIb3YEMBIX BEJIWYMH, MX
0003HAUEHUS W EOUHUIIBI, HAXOIUTh (OPMYJIbL, CBS3BIBAIOLIUE JIAHHYIO
($u3nUYeCcKy0 BEIUYNHY C IPYTUMHU BEIMYUHAM;

OINKCHIBATh U3YUYECHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE
SBJICHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEJMUMHBI: JIEKTPUUECKUN 3aps,
AJIEKTPUYECKOE T0JIe, HANPSXKEHHOCTD IOJISA, MOTEHLIHA, Pa3HOCTh MOTEHIHAJIOB;
Opd OMNHCAHUM TPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNW CMBICT HCIOIb3YEMBIX
BEJIMUMH, MX OOO3HAUYEHHUS W EAMHULBI; YKa3blBaTh (OPMYJbI, CBSA3BIBAIOLINE
JaHHYIO (PU3MUYECKYIO BEIMUNHY C JPYTUMHU BETUUYUHAMU;

aHAJIM3UPOBATh (PU3MYECKHE MPOLIECCHl U SBICHHS, HUCIONb3Yys (U3NUECKUE
3aKOHBI ¥ MPUHLMUIIBL: 3aKOH BceMupHoro tsarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHWs MEXaHWYECKOM DJHEpPruM, 3aKOH COXPAaHEHUS HMIIYJIbCa,
OPUHLMUIT CYNEPHO3ULNU CHUJI, MPUHUUI PAaBHONPABUS HHEPLUAIbHBIX CHCTEM
OTCY€Ta, MOJIEKYISPHO-KUHETHUYECKYI0 TEOPUI0 CTPOCHHS BEILECTBA, TIa30BbIE
3aKOHBI, CBA3b CpPEHEW KMHETHUYECKOW SHEPIHH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHHUS
AJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pas3iuyarh CIOBECHYIO



(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JIEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuyaTh YCIOBHS HUX O€30MaCHOr0 MCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBIMIOTHATh JKCHEPUMEHTHl IO HCCIENOBAaHUIO (PU3UYECKHX SBICHUN U
NPOIIECCOB C HCMONB30BAaHUEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHH, MPH 3TOM
dbopmynupoBaTth TpoOJeMy/3amady W THUIOTE3y Yy4YeOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY H3 MPEAJIOKEHHOTO OOOpYAOBaHHUSA, MPOBOAUTH OMNBIT U
bopMyIUpPOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHHS (PH3NUSCKUX BEIMYMH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIN CIOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHHIC
METObI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBATh  3aBUCHMOCTH  MEXIy  (PU3MUECKUMH  BEMTUYMHAMH  C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
bukcUpoBaTh PE3YNbTATHl IMOJYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B
Buze Tabnuil u rpaduKoB, AeJIaTh BBIBOABI IO pe3ybTaTaM HCCIEIOBaAHUS;

coOJro1aTh MpaBuia 0€30MacHOrO Tpyda MpH MPOBEICHUM HCCIETOBAHUM B
paMKax y4eOHOTrO »HKCIIEPUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKON W MPOEKTHOMU
JESITEIbHOCTA C HCIOJB30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOpaTOpPHOIO
000py10BaHUS;

pemarb pacy€THhle 3aJaud C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIOJNB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBHS 3a/1a4u
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIJACIATh (PU3NUECKHE BEIUYUHBI U (HOPMYIIHI,
HEoOXOoANMBIE ISl €€ pellieHusi, MPOBOAUTh PACUYEThl U OLEHUBATH PEATbHOCTD
MOJTyYEHHOTO 3HaYCHUS (PU3NUIECKOMN BETUINHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIECHUH C OMOpOMl Ha H3Y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH H
busznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIUY, TTOYICHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HH(OPMALIHIO;

NPUBOJIUTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
JUTsl obecriedeHus: 6€30MacHOCTU MpU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPOUCTBAMH, JJIsI COXPAHEHHUS 3JI0POBbS U COOIIOJICHUSI HOPM SKOJOTHYECKOIO
MOBEJICHUS B OKPYXKAKOLIEH CPEIE;

paboTtaTh B TpyNme C BBIOJHEHUEM Pa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIMbl, PAIUOHAIBHO paclpeneisTh OO0SI3aHHOCTH W
IUTAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYalUSAX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXKJIOTO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE PACCMATPUBAEMOMN MPOOJIEMBI.

K konny obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTarbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha TMPUMEPAX POJb U MECTO (PU3MKU B (PopMUPOBaAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTHUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTHM, B IMPAKTUYECKOM NEATEIBHOCTH JIFOACH, LEITOCTHOCTh M E€IUHCTBO
bu3nyuecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMECHEHHUS W3YYEHHBIX (PU3MUECKUX MOJENCH:
TOYEUHBINA IEKTPUYECKUN 3apsl, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, SACPHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO Sijpa MpH pelIeHUH (PU3NYECKUX
3ajad;

pacmo3HaBaTh (PU3NYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKU: JIEKTPUUECKas TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMarHUuTHas WHAYKUHWS, JEUCTBUE MArHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBIKYIIMWUCS 3apsii, AJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE PACHPOCTPAHEHHE CBETA, OTPa)KEHUE, IPEIOMIICHHE,
uHTeppepeHnus, audpakuus W TOJAsApU3alUs CBETa, JHUCIEpPCUs CBETa,
dotoanekTpuaeckuit 3pdekt (poroaddekrt), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JMHENYATOrO CHEKTpa aroMa BOAOPOJA, €CTECTBEHHAass M HCKYyCCTBEHHAas
PalMOaKTUBHOCTb;

OMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3jIMYHbIX  Ccped) U
AJEKTPOMArHUTHBIC SIBIICHUS (MIPOLECCHI), UCMONB3Yysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CHIIa TOKA, DJIEKTPUUECKOE HAMPSKEHUE, DJICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIKYINAS CHia, paboTa TOKa,
UHIYKIHUST MarHUTHOrO mojsi, cuia Ammepa, cwia JlopeHila, MHIYKTUBHOCTb
KAaTyIIKHA, SHEPrus SJCKTPUUECKOrO W MATHUTHOI'O MOJIEW, MEPUOJ U YacToTa
KoseOaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsij U Ccuila TOKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuM, (OKyCHOE pACCTOSHUE U
ONTUYECKAs] CHUJIa JIMH3bI, MPU OINHUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJIb3YEMbIX BEJIUYMH, HMX OOO3HAUYECHUS U EIMHUIIBI, YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME JaHHYKO (U3UYECKYI0 BEIUYUHY C JpPYTrUMH
BEJIMYMHAMU;



ONKCHIBATh W3yYEHHBIC KBAHTOBBIC SBJICHUS U TPOIECCHI, HCIOIb3Ys
¢bu3nueckre BEIMYWHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI |
JacTOTa CBETA, SHEPTUS U UMITYJIbC (OTOHA, IEPUOJT TIOJypaciiaia, SHEPT sl CBI3U
aATOMHBIX SIZIep, MPU OIMUCAHWU TPABUIBHO TPAKTOBaTh (PUIUYECKUIA CMBICT
UCTIONIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHWS W €IUHMUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSBBIBAIONIUE JIAHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIISATH 3HAYCHUE (DU3NICCKON BEITMYHHEI;

AHAM3UPOBATH (PU3UUYECKHUE TPOIECChl U SIBIICHUS, UCIONB3ysS (Pu3nyeckue
3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCTIEOBATEIHHOTO M MapalIeIbHOTO
COCIMHEHUS TPOBOMHUKOB, 3akoH Jlkoyns—JIeHma, 3aKOH SJIEKTPOMArHUTHOW
WHIYKITMH, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHCHHS CBETa, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, ypaBHeHUE DiHIITeHa a1 Porodddekra,
3aKOH COXPAaHCHHS DHEPTUH, 3aKOH COXPAHEHHUS HWMITYJIbCAa, 3aKOH COXpaHEHUS
ANEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHECHHS MacCOBOTO YHCIIA, IMOCTYJAThl bopa,
3aKOH PAaIMOAKTUBHOIO pacmajia, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JIaCTH)
IPUMEHUMOCTH,

OTIpEIeNATh HAMIPaBJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIS TTPOBOTHUAKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh HM300paKEHHUE, CO3/1aBA€MOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH3O0M;

BBITIOJTHATD DKCIIEPUMEHTBI TI0 HCCIICIOBAaHUI0 (U3UYCCKUX SBICHUA U
IPOLIECCOB C HCIOJb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: TMPHU 3TOM
dbopmynupoBaTth TpoOJeMy/3amady W THIOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUSA, MPOBOAUTH OMBIT M
dbopMyIUpPOBATh BHIBOJIBL;

OCYUIIECTBIISTh MPSAMbIE U KOCBEHHBIE U3MEPECHUSI PU3UUECKUX BEIUYUH, TIPU
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHHIC
METOBI OLIEHKH ITOIPEIIHOCTEN H3MEPEHN;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCHOJIb30BAHUEM
OpsIMBIX M3MEPEHHI: TMpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATh
pEe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHMH B BHUJE TAOIUI] U
rpaduKoOB, ATaTh BHIBOABI IO PE3yJIbTaTaM UCCIICIOBAHMUS,

coOJII01aTh MpaBuiia 0€30MaCHOr0 TpyJAa MPHU MPOBEACHUU HUCCIEAOBAHUI B
paMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-UCCIEeOBATEIbCKOM U IMPOECKTHOU
JEATENHbHOCTA C WCTOIh30BAHUEM H3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemaTth pacuéTHbIe 3a7a4dl C SBHO 3aJlaHHOW (DU3UYECKONW MOJIETBIO,
UCTIONB3YsI (PM3MUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIN3a YCJIOBHS 3a/1auu



BEIOWpATh (PU3NYECKYIO MOJECIb, BBIACIATh (U3MUECKHE BEIIMUUHBI U (OPMYIIHI,
HEOOXOIUMBbIE NIl €€ pelleHUs, NPOBOAUTH PAcCUYEThl M OLICHHBATh PEAIbHOCTb
NOJyYEHHOI'0 3HAYeHUSI PU3NYECKON BETUUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXIECHUM C OMOpOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYecKue sIBJICHNUS;

UCIIONIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUU JIJISl TIOUMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPEJICTaBlIeHUs Y4eOHON M HAyYHO-TIOMYJSIpHOU MH(OpMAIIUHY, TTOIYICHHONU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKHU AHAJIM3UPOBATH MOIYyYaeMyt0 HH(OpMAIIHIO;

OOBSCHATH TPUHIUIIBI JEHCTBUS MAaIlWH, TMPUOOPOB M TEXHUYCCKUX
YCTPOKMCTB, pa3inydaTh yCIOBUSA WX OE30MMACHOT'O HCIIOIH30BAHUS B TMOBCEIHEBHON
KU3HU;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B PAa3BUTHE
TEXHUKU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3MKEe B TOBCETHEBHOW KU3HH
JUIsl o0ecriedeHusi 0€30NacHOCTH MpU 0OpalEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMHU, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUSI B OKPY KAIOIIEH CPEAE;

paboTaTh B TpyIIle C BBIIOJHEHUEM Pa3IUYHbIX COLMAJIBHBIX pPOJIEH,
IUIAHUPOBATh padoOTy TpyHmbl, PAUUOHAIBHO paclpeneisTh OOA3aHHOCTH H
IUTAHUPOBATD JICATENLHOCTh B HECTAHAAPTHBIX CUTYallUsIX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/1esioB U TeM undpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoTbI
pecypcsbl
Pa3nen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUSL
bub6nunorexa LIOK
1.1 ®du3rKa 1 METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pazpnen 2. MEXAHUKA
bubmunorexa IHOK
21 K
HHeNaTiia > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Hhamca ! https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
HWroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOMN bu6mmorexa LIOK
3.1 9 1
TEOPUUN https://m.edsoo.ru/7f41bf72
3.9 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoreka [IOK
' ®da30BbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



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

11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esi0B U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3znen 1. TEPMOJUHAMMUKA
1.1 OCHOBBI TEpPMOAUHAMUKHI 10
Hroro 1o pasueny 10
Paznen 2. QJIEKTPOJANHAMUKA
but6mmoreka [JOK
21 10 1
IICKTPOCTATHKA https://m.edsoo.ru/7f41bf72
99 [TocTosTHHBIN MEKTpUIECKU TOK. TOKH B 12 1 bu6nmoreka [IOK
' Pa3IMYHBIX Cpelax https://m.edso0.ru/7f41bf72
53 MaruauTtHoe nose. DJIeKTpOMarHUTHas 11 1 3 bu6mmoreka [IOK
' UHITYKIHS https://m.edsoo0.ru/7f41c97c
Hroro no pazueny 33
Pa3nen 3. KOJIEBAHHUSI U BOJTHbBI
31 MexaHu4eCKHUe U JIEKTPOMAarHuTHbHIE 9 1 bubnuorexa [JOK
' KosiebaHust https://m.edso0.ru/7f41c97¢
MexaHW4YeCKHUe U AJIEKTPOMArHUTHBIE bu6nmoreka [IOK
3.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bub6mmoreka LIOK
3.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 24



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

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3zaen 1. OCHOBBI CIHHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
11 OcCHOBBI crieIIMaTIbHONU TEOPUH 4 1 bubnuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3znen 2. KBAHTOBAS ®U3UKA
. bubnuorexa LIOK
21 DNIeMEHTHI KBAHTOBOW ONTHKHU 6 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
22 CTpoctie atoma 4 htps://m.eds00.ru/7f41¢97¢
bubmuoreka [JOK
2. A
3 TOMEHOS AP0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznea 3. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3ZUKHU
bubmuoreka [JOK
A 7 1
3 DJIeMeHTBI aCTPOHOMHH U aCTPOPUIUKU htts://m.edsoo.ru/7fA1c97¢
Hroro no pazneny 7
Paznean 4. OBOBIAIOLIEE IOBTOPEHHUE
4.1 O6o0marotiee MOBTOPEHUE 4 bubnmorexa LHOK

https://m.edsoo.ru/7f41c97¢
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
ara uudposBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckue A p
Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchl
®duzrKa — HayKa O NMPUPOJIE.
1 Hayunsie MCTZK BI HOSH;)HI?;I 1 bubmmorexa [IOK
yi A https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pons 1 MecTO Qu3uKH B
5 (hopMUPOBaHUN COBPEMEHHOM 1 bu6muoteka LIOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JI€SITETbHOCTH JIOJICH
MexaHudeckoe OBHKEHUE.
OTHOCHUTEIIPHOCTh MEXaHUYECKOTO bubnuorexa [IOK
3 1
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE TIpsIMONTMHEITHOE 1 bubnnoreka [JOK
JIBH>)KCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPAMOJIUHEHHOE 1 bubnnorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najzeHue. Y cKkopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaIECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneriHoe nBMXeHUE.
7 Z[I;HmeHHe Marte ilIaHLHOIZ TOYKH IO 1 bubmorexa LOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocutensHocTH ["anunes. 1 bubnnorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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NuepruanbHbple CHCTEMBI OTCUETA.
IlepBe1it 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 cyrneprno3unuu cui. Bropoi 3akon bubamorera LOK
. https://m.edsoo.ru/ff0c3be8
HeroTona 151 MmaTepuanbHON TOYKU

10 Tpertuit 3akoH HeroToHa 1151 bubnmorexa [IOK
MaTepHUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMHUPHOTO TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMuueckas bubmorexa LOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoteka LIOK
TEla https://m.edsoo.ru/ff0c3el8
Cuia tpenust. Kocddunment tpenust.

13 Cuna CinOTI/IBHeI?I/I(l:I npu )IBI/I)P;(eHI/II/I bubmmorexa [IOK

https://m.edso0.ru/ff0c3f76
TeJa B KUJIKOCTH WU Ta3e
[locTynarenbHoe U BpaliaTeabHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO Tea. bubmuorexa [IOK
MowmenT cuibl. [lneuo cumnsl. YcinoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO TEIIA
NMiynsc MaTepuaibHON TOYKH,

15 CUCTEMBI MAaTEPHUAJIBHBIX TOYECK. bubnunorexa [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE ABUXKEHHE
PaboTa 1 MOUTHOCTH CHIIBI.

16 Kunernueckast sHeprust MarepuaabHONR bubnuorexa [IOK
ToukHd. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKON YHEPTUU

17 [loTeHuunanbHast S3HEPIUsL. bubnnorexa [IOK



https://m.edsoo.ru/ff0c3be8
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[MoTeHManbHAsT SHEPTHSI YIIPYTO
1e(pOpMHUPOBAHHON TIPY>KUHBI.
[ToTeHuManbHast HEPTHs TeNa BOJIU3U
MOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0Oc461a

18

[ToTeHnanbHBIE M HEMOTECHIIATIBHBIC
cuiibl. CBsi3b pabOTHI
HETIOTEHIUATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOH SHEPIHUH CUCTEMBI TEIL.
3aKOH COXpaHEeHUsI MEXaHNUECKOM
SHEPTUH

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

Jlabopartopnas pa6ota «HcciaenoBanue
CBSI3H pabOThI CHJIBI C H3MEHEHHEM
MEXaHHUYECKON PHEPTUU Tesa Ha
MpUMepe PACTHKEHUS] PE3HHOBOTO
KTyTa»

KonTponbHas padbora 1o teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJOXKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOpUHU. BpOoyHOBCKOE
nskenue. Anddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBWKEHUS U
B3aMMOJICHCTBHUSA YaCTHI] BEIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPABIX TEN

23

Macca monekyin. KonuuectBo
BemiectBa. [locrosHHas ABoraapo

24

TemnnoBoe paBHOBecue. TeMmnepaTypa
u e€ nu3mepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

25 Wneanpusiii ra3 B MKT. OcHOBHOE 1 bubmuorexa [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTypa Kak Mepa

26 CpeIHE KHHEeTUYECKON IHEPTUN 1 bubnunorexa [IOK
JBHKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH JlanbToHa. ["'a30BbIe 3aKOHBI 1
Jlabopartopnas pa6ota «Hcciaenopanue

28 3aBHCUMOCTH MEX/Ty MapaMeTpaMu 1
COCTOSTHUS Pa3pEKEHHOTO Ta3ay

29 M3onponeccsl B uACAIBHOM ra3e U ux 1 bubmmorexa [IOK
rpaguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e

30 [TapooOpa3zoBaHue 1 KOHJEHCAIHS. 1 bubnmorexa LIOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTETbHAS

31 BJIQYKHOCTH BO3yxa. HacklmeHHbIN 1 Bubmorexa ITOK

https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraimnueckue u

32 amopdHble Tena. AHU30TPONHUs 1 bubnnorexa [IOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTtayibl. CoBpeMEHHbIE MaTepUabl
[InaBiieHne ¥ KpUCTAIIU3ALIMS.

33 VY aenbHas TETUIOTA TUIABICHHS. 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c6708
Cybnmumarnus

34 KonTponbhas pabora o teme 1 bubnmnoreka [JOK
«MomnexymsipHasi Gpu3HKa» https://m.edsoo.ru/ff0c6820

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoxa Kourpoabubie | IlpakTuueckue Hara ungposbie
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
BryTtpennssa sHeprus
TEPMOJANHAMUYECKON CUCTEMBI U
1 crocoObI e€ n3MeHeHus. KonnuecTBo 1 bu6mmoreka [IOK
TeIIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTruUsi OJHOATOMHOTO UJICAIbHOTO
rasa
bu6nunorexa LIOK
2 Brst Temonepe atn 1 https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
3 KonuuecTBo TeminoTel npu 1 bubmmorexa [IOK
Teronepenaye. AnrabaTHbIN https://m.edsoo.ru/ff0c5¢c36
IIpoLecc
4 [lepBbIil 3aKOH TEPMOIMHAMUKHU U 1 bubmuorexa [IOK
€ro NpUMEHEHHUE K U30IpoIeccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs nporeccos B
) npupoze. Bropoii 3akoH 1 bubamorera LOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
5 [Mpuaun aevictus u KIT/T 1 bu6nuorexa LIOK
TEIJIOBOM MAaIllMHbI https://m.edsoo.ru/ff0c600a
7 Hukn Kapuo u ero KITJ 1
8 DKosornyeckue npooaeMbl 1
TEII0PHEPTETUKU



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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KonTponbhas pabora o teme

bubnunorexa LIOK

AIEKTPOEMKOCTH KOHeHcaTopa"

9
«OCHOBBI TEPMOJIMHAMUKI https://m.edso0.ru/ff0c6938
Onexrpuszanus Tei. JIEKTPUIECKUN
10 3apsi. J{Ba BHIa SIIEKTPHYECKHUX bubmorexa OK
pAi. a P https://m.edsoo.ru/ff0c6a50
3apsIoB
IIpoBOOHUKHN, TUDIIEKTPUKHA U
11 H(I))JI HOBO HIfKI/I 3aK(I:))H COXpaHEHUS bubnnorexa [IOK
YHPOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiaa
B3aunmoneiictBue 3aps10B. 3aKOH
12 Kynona. Toye4HbIN 3IeKTPHUUECKUIT bubmmorexa [OK
Y ) P https://m.edsoo.ru/ffO0c6bcc
3apsi
Hanps:k€HHOCTB 37EKTPUUECKOTO
13 nosist. [IpuHuun cynepno3uuuu bubnmoreka [JOK
AJIEKTPpUYECKUX TosieH. JInnuu https://m.edsoo.ru/ff0c6ce4
HANPSKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
14 nons. [loreHnman. PasHocts Bubmaorexa ITOK
’ L. https://m.edsoo.ru/ff0c6df2
[IOTEHIMATIOB
IIpOBOIHUKY U OUDIEKTPUKA B
15 anpelc OCTaTHUECKOM HTonIe bubmmorexa [OK
P ' https://m.edsoo.ru/ff0c6f00
JlsnexkTpuueckasi IpOHUIIAEMOCTh
N butmmoreka [JOK
16 OnexrpoéMrocTh. Konmencaro
JICKTPOCMKOCTR Haercatop https://m.edsoo.ru/ff0c7018
DNEeKTPOEMKOCTD IJIOCKOTO
17 KOHAeHcaTopa. DHEPrus bubmmorexa LOK
A pa. p https://m.edsoo.ru/ff0c7126
3apsHKEHHOT0 KOHJIEHCATOpa
18 Jlaboparopunas padota "H3mepenue bubnmnoreka [JOK

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

19

[TpuHIMI AENCTBUSA U TPUMEHEHNE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
amnmnapara, CTpyMHOI0 IIpUHTEpa.
DnexTpocTaTHuecKas 3alluTa.
3a3emiieHHe IEKTPOPUOOPOB

20

DNEeKTPUYECKHUI TOK, YCIOBUS €TO
cymectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpsiokenue.
Comnporusnenue. 3akoH OMa it
y4acTKa Ienu

21

22

[TocnenoBarenpHOE, TApaLIETBHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3ydeHune cMeIIaHHOTO COeTUHEHUS
PE3UCTOPOBY

PabGota 1 MOIITHOCTB 3JEKTPUUYECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c74f0

23

3akon OMa Jy1st TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3aMbIkanue. JlaboparopHas pabora
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHET'O COIPOTHBICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

24

DNeKTpOHHAas TPOBOJIUMOCTh
TBEPJBIX METAJJIOB. 3aBUCUMOCTb
COTPOTHUBJICHUSI METAJIOB OT
temrnepatypbl. CBEpXIIPOBOJUMOCTh

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

25

DIJIEKTPUYECKUHN TOK B BAKyyMe.
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB

26

[TomympoBoiHUMKH, X COOCTBEHHAS U



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

MIPUMECHast POBONUMOCTb.
CaoiicTBa p—N-miepexoa.
[TomympoBOIHUKOBEIE TPUOOPHI

DIEeKTPUYECKHI TOK B pacTBOpax u
pacruiaBax 3JI€KTPOJIUTOB.

bubmuorexa [IOK

27 DNEeKTPONUTHYECKAs TUCCOIHAIIHS. https://m.edsoo.ru/ff0c84ae
DnexTponan3
DNEeKTPUUECKHIA TOK B ra3ax.

28 CamMoCTOsITeNIbHBIN U bubmuorexa [IOK
HECAaMOCTOSITEIIbHBIN pa3psi. https://m.edsoo.ru/ff0c82ba
Monnus. [lnazma
DnexkTpuuecKkue npudopsl u

29 YCTPOWCTBA U UX MPAKTUIECKOE bubnmoreka [JOK
npumMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc84ae
0€30MacHOCTH

30 O06o06marmuii ypok bubnnoreka [IOK
«INEeKTPOIUHAMMKA» https://m.edsoo.ru/ff0c86fc
KonTponbhas pabora no teme

31 «Inexrpocratuka. [locTosHHBIN bubnnoreka [JOK
3JIEKTpUYeCcKuil TOK. Toku B https://m.edsoo.ru/ff0c88be
Pa3TUYHBIX Cpelax»
[TocTositHHBIE MATHUTHI U UX

39 B3auMoJieiicTBre. MarauTHoe IoJe. bu6nuorexa LIOK
BekTop MarHuTHON MHAYKIUH. https://m.edsoo.ru/ff0c8a8a
JIMHUM MarHUTHOW MHAYKIUU
MaruauTtHoe 1osie MpOBOAHHKA C

33 TokoM. OnbIT Dpcrena. bubnmnoreka [JOK

B3anmoneiicTBre MPOBOIHUKOB C
TOKOM

https://m.edsoo.ru/ff0c9778



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778

34

JlaGopartopnast pabota «3yuenue
MAaraviTHOI'O IIOJIA KaTyIIKU C TOKOM)»

bubnunorexa LIOK
https://m.edsoo.ru/ff0c98fe

35

JleicTBME MarHuTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHnast pabota
«Hccnenosanue nercTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

Bbu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

36

JleficTBe MarHuTHOTO IOJIS Ha
JBIDKYIIYIOCS 3apsSKEHHYIO YaCTHILY.
Cuna Jlopenna. PaGota cuiibt
Jlopenua

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c9ac0

37

DJIEKTpOMArHuTHAsI UHAYKIIUS.
[ToTok BekTOpa MarHUTHOM
uaaykiud. 3J]C nanyknun. 3akoH
3JIEKTPOMATHUTHON MHIYKLIMU
Qapanes

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

38

JlaGopaTtopHnast pabota
«HccrenoBanue siBICHUS
ANEKTPOMATHUTHOW WHIYKITHH

39

NunykTuBHOCTD. SIBIICHHE
camouHaykuu. IJ1C
CaMOMHAYKIIMU. DHEPTUsl
MArHUTHOTO TOJISI KaTYIIKH C TOKOM.
DNEeKTPOMarHuTHOE ToJIe

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

40

TexHuyeckue yCcTponCcTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AIEKTPOMAarHUThI, IEKTPOJABUIaTEIb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHII,

Bu6moreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

HHAYKOHUOHHAs IcYb

41

O6o06maromuit ypok «MaruuTHoe
noJje. DIIeKTPOMarHUTHas

WUHIYKIHS

42

Kontponbhas paboTa o teme
«MarnuTHoe 1oJe.
DNeKTpOMarHuTHast MHAYKITUS»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

43

CB0OOIHBIE MEXaHUUECKHE
Kosnebanus. 'apMoHndeckue
KoseOaHus. YpaBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sHepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

44

JlaGopaTopHnast pabota
«HccrnenoBanue 3aBUCHMOCTH
Meprojia MalbIX KoJieOaHuil rpy3a Ha
HUTH OT JJIUHBI HUTH U MACCHI TPYy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

45

Konebarenpubiit KoHTYp. CBOOOIHBIE
3JICKTPOMAarHUTHBIC KOJIcOaHUs B
UJICTBHOM KOJIeOaTeIbHOM KOHTYPE.
AHaNOTUS MEXKy MEXaHUYECKHUMH U
ANEKTPOMATrHUTHBIMU KOJIE€OaHUSIMU

46

®opmyna TomcoHna. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATHbHOM
Kos1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

47

[IpencraBnenue o0 3aTyxarmmx
KoseOaHusax. BeiHyKIeHHBIE
MexaHHJecKue Konebanus. Pe3onanc.
BrIHYyXI€HHBIE 3JIEKTPOMArHUTHBIE
KoJIcOaHUs

but6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

48

[lepemenHsbIit TOK. CUHYCOHUIABHBIN
MEepEMEHHBIN TOK. MOITHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIMUTYIHOE U
JEUCTBYIOLIEE 3HAUCHHUE CHUIIBI TOKA U
HaIPSHKEHU

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

49

Tpancdhopmarop. [IponsBoacTso,
nepeaya 1 norpedieHue
ANEKTPUYECKOMN SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

50

YCTpoiCTBO U MPAKTUYECKOE
IIPUMEHEHHUE BJIEKTPUIECKOT O
3BOHKa, F€HepaTopa NepeMEeHHOro
TOKa, TUHUH dJIEKTporepeaad

51

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJCTBE IEKTPOIHEPIUH.
Kynberypa ncnosb3zoBanus
3JIEKTPO3HEPTUHU B MOBCEHEBHOM
KU3HU

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

52

MexaHuyeckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CKOpOoCTh pacipoCTpaHEHUs U JJIMHA
BOJIHBI. Honepequle " IPOAOJIBLHEBIC
BOJIHBI

53

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

bub6moreka [IOK
https://m.edsoo.ru/ffOcca54

54

DNEeKTPOMarHUTHHIE BOJIHBI, UX
cBOMCTBa U cKOpocCTh. [IIkana
ANEKTPOMAarHUTHBIX BOJH

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

55

[TpuHLMTIIBI paiHOCBS3U U
TeyeBuacHus. Pa3Butue cpencTs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

cBs3u. Pagnosiokanus

KonTponbhas pabota «Konebanust u

56
BOJIHBI»
[IpsimonnHeHOe pacpocTpaHeHHe
57 CBETa B OJHOPOJAHOM cpejie. bu6nmnoreka [IOK
Toueunslii uCTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cc6f8
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
58 otpaxkeHus ceta. [locTpoeHue bubmmorexa OK
. https://m.edsoo.ru/ff0cd350
1300pakeHMi B MIJIOCKOM 3epKajie
IIpenomnenue ceera. IlonHoe
59 BHYTPEHHEE OTPaKEHUE. bubmmoreka [IOK
[IpenenbHbIN yroJ MoJIHOTO https://m.edsoo.ru/ff0cd4e0
BHYTPEHHET0 OTPaKEHUS
50 Jlaboparopnas pabota «3mepenue bu6muoreka [IOK
[0Ka3aTeJIsi TPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd7f6
JIunssl. [loctpoenune n3oopakeHuit B
61 na3e. DopMyIia TOHKOH JIHH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ffOcd67a
VYBenuueHue JTuH3bI
JlaGopaTopnas pabora
62 «I/ICCJII)CILOI]:aHI/I(f CBOMCTB bubmmorexa IIOK
. https://m.edsoo.ru/ffOcddle
M300paKeHUH B JIMH3AX)
Hucniepcust cBeta. CII0XKHBINA COCTaB
63 6emnoro cseta. Lper. JJaboparopHas
pabota «Habmronenue aucnepcuu
CBETa»
64 HNurtepdepennus creta. Judpaxius

ceta. Judpaknuonnas pemeérka



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

65 [TonepeyHOCTh CBETOBBIX BOJIH. 1 bubnuorexa LIOK
[Tonspusanusa ceera https://m.edsoo.ru/ffOced22
OnTrueckue MpuOOPHI U YCTPOICTBA

66 1 YCIIOBUS UX éJCSOl'IF;CHOZO ’ 1 bubmmorexa [JOK

Y https://m.edsoo.ru/ffOcf02e
MIPUMEHEHUS
67 KonTponbHas padota «OnTuka 1
68 PesepBHbIil ypok
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 9
12KJIACC
KonuuecTBo yacoB DJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka Kontpoabnbie | [IpakTnyeckue A dp
Bcero u3ydeHusi | od0pasoBaTebHbIC
padoTbI padoTbI
pecypcsbl
['paHuUIBI MPUMEHUMOCTH KJIACCHUYECKOM
1 MexaHukH. [TocTynaTel cieruanbHOMU 1 bubmmorera [IOK
FHOCTY t https://m.eds00.ru/ffOcf862
TEOPUU OTHOCUTEIFHOCTHU
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
2 3amenieHre BpEMEHU M COKpaIlleHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEprusi U UMIYJIbC PEISATUBUCTCKOMN
3 yacTuilbl. CBA3b MACChI C DHEPrUen u 1 bubmorexa OK
Hbl P https://m.edsoo.ru/ffOcfc68
UMITyJTECOM. DHEPTHS IOKOS
4 Konrponsnas padora «Ontrka. OCHOBBI 1 1 bubnuorexa LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

CHeHHaﬂBHOﬁ TCOPHUU OTHOCUTCIIBHOCTU»

https://m.edsoo.ru/ffOcf6f0

5 ®otonsl. Popmyna [lnanka. Dueprus u bu6muoreka [IOK
UMITYJbC (OTOHA https://m.edsoo.ru/ffOcfel6
6 OTKpBITHE U UCCIIEI0BAHNE bu6mmoreka [JOK
dotodrdpdekra. Onbiter A. I'. CToneTora https://m.edsoo.ru/ffOcffc4
3akonsl pororpdexra. YpaBHeHuE
7 3171H111TegI)Ha nnqs)[(b(bOToa(b(geKTa. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
8 Hasnenue ceeta. Onbitel [1. H. bubmuorexa [IOK
JleOeneBa. XumMnyeckoe IeliCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTsa u
9 MPAKTHYECKOe MPUMEHEHHE:
¢dboTos1eMEeHT, (HOTOIATIYNK, COTHEUHAS
OaTapest, CBETOINO/
10 Pemenue 3agaq mo reme «I€MEHTHI bubmuorexa [JOK
KBAaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE
11 Peszepdopaa mo paccessHUIO 0-4aCTHII. bubmmorexa OK
https://m.edsoo.ru/ff0d091a
[Inanerapnast MoJenb aTOMa
bu6mmoreka LIOK
12 Hocrynarst bopa https://m.edsoo.ru/ffOdOafa
W3nyuyenue u norjouieHue GOTOHOB MPH
13 nepz;oz[e aToMa ¢ O,IZ-IHHOFO y(f)OBHSI ’ bubmmorexa LOK
. https://m.edsoo.ru/ff0d0afa
SHEPTHUH Ha JIpyroil. Buasl criekTpoB
BonHoBbIE cBOMCTBA YacTULl. BonHEI 1€
14 Bbpoitns. KopnyckynsipHO-BOIHOBOM bu6mmoreka [JOK

nyanu3M. CIIOHTaHHOE U BBIHYKJIECHHOE
U3Iy4eHue

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

15

OTKpBITHE PATMOAKTUBHOCTHU. OMBITHI
Pesepdopna mo onpeneneHnio cocraa
PaIMOaKTUBHOIO U3JIyYECHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

16

CaoiicTBa anbda-, 6era-, raMmma-
u3ydeHus. BimsHue palnoaKTHBHOCTH
Ha JKUBBIC OPTaHU3MBI

17

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacnaj. DIeKTPOHHBIH
Y TIO3UTPOHHBIN OeTa-pacman. ['amma-
U3Jy4eHue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

18

OHeprus CBsI3U HYKJIOHOB B SIJPE.
SnepHsle peakuuu. SnepHbIA peakTop.
[TpoOsemsbl, NepCeKTUBHI,
HKOJIOTMYECKHE ACIEKTHI AIEPHON
SHEPTEeTHKHU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

19

OnemeHTapHble yacTULbl. OTKpbITHE
No3UTpoHa. MeToAbl HAOMIOIEHUS U
PErucTpaLnyy dJIEMEHTapHbIX YaCTHLL.

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0e38

20

Bun 3Bé3nnoro neba. Co3Besnus, ipKue
3BE3/1bl, INIAHETHI, UX BUJIUMOE
nemwxkenne. ConHeyHas cCUCTEMA

21

Comnuie. ConHeunas akTUBHOCTD.
Uctounuk sneprun CoaHia 1 3BE311

22

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI IIIABHOM IT0CJIEA0BATEIILHOCTH.
BuyrpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIEC MPEACTABICHUS O
MIPOUCXOKICHUH 1 dBOonnu CoJTHIA U
3BE3/]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

23

Mneunsiii [lyte — Hama ["anakTuka.
[Tonosxenue u npuxxkenue ConHua B
INanmaktuke. ['anaktuku. YEpHbIE ABIPHI B
A1lpax TrajJlaKTUK

24

Bcenennas. Pazberanue ranakTuk.
Teopwust bonbmoro B3peiBa. PennkroBoe
n3nyyeHue. MeraranakTuka

25

HepemeHHLIe HpO6JICMBI ACTPOHOMHHU

26

KoHnTtponbHas paboTta «1eMEHTHI
ACTPOHOMMHU U aCTPOPUIUKI»

27

Ob6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHHU B SKOHOMUYECKOU,
TEXHOJIOTHYECKOM, COITMAJIbHON B
ATUYECKOH cdepax IesaTeTbHOCTH
YyeJIoBeKa

28

O6o6mmarommii ypok. Pois u Mecto
(bHU3UKKM U ACTPOHOMHUU B COBPEMEHHO
HAYYHOU KapTHHE MUPA

29

O606maromuii ypok. Poib gpusndeckoit
Teopuu B GOPMUPOBAHUU TIPEICTABICHHIA
0 (huznyecKkoi KapTUHE MUPA

30

O6o06marommii ypok. Mecto Ghu3ndeckoit
KapTHUHBI MUpPA B OOIIIEM PsITY
COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJACTABICHUN O IPUPOJIE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d1784

31

Pe3epBHbIii ypoOK.

32

Pe3epBHblii ypok.

33

PesepBHBI ypOK.



https://m.edsoo.ru/ff0d1784

34

Pe3epBHBIiT ypoOK.

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

®usuka: 10 knace : yued. nis od1meo0pa3oBar. opraHusaiuii: 6a30Bbli ypoBEHb/
I'.4. Mskues, b.b. byxosues, H.H. Corckuii; non penakuuen H.A.
[TapdentneBoii — 2-e uzn. — M. : IIpocBemenue, 2016.

®dusmka: 11 kmace : yued. ajis obmeo0pa3oBaT. opraHu3aiuii: 6a30BbIi YPOBEHB/
I'.A. Mskuwes, b.b. byxosues, B.M. Hapyrun; nox penakuuen B.J1. Hukonaesa,
H.A. ITapdentseBoii — 17 — e uza., nepepad. u gom. — M. : IIpocsemnienne, 2008
METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. A.Il. PemmkeBuu. COopHEK 3aaa4 o pusuke. Mocksa, JIpoda, 2019 r.

2. Coopnuk 3ana4 no pusuke 1 9 — 11 kimacco. CocraBurens I'.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.

3. 10.A. Caypos. ®usuka. [loypounsie pazpadorku. 10 kmacc. [Tocodue mis
o0meoOpa3oBaTelbHBIX opranm3anuii. Mocksa. [Ipocsemenue. 2015
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