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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpPEIHEro OOIIEro
oOpa3oBaHusl pa3paboTaHa HA OCHOBE MOJIOKEHUH U TpeOOBaHUM K pe3ysbTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON IMporpamMmsl, peacTaBieHHbx B I'OC
COOQO, a Takxke c ydu€toM (QeaepanbHOil paboyeill mporpaMMbl BOCIUTAHUS U
KOHIEMIMU TpenojaBanus yueOHoro npeamera «duszmka» B 00pa3oBaTEIbHBIX
opranu3amusax  Poccuiickonn ~— depepanuu,  peaqvM3yrOIIMX  OCHOBHBIE
o0Opa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpaMMmbl MO (HU3WMKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mpu
oOyyeHMH uX (@u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
nesTeNbHOCTHOrO  moaxoxa. [lporpamma 1o  (Qu3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k miIaHUpPyEMbIM JUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTaM O0yueHus, a TAKXKe YIUTHIBAET HEOOXOJUMOCTh
peaM3alid  MEXIPEJAMETHbIX CBsi3ed (U3UKU C €CTECTBEHHO-HAYyYHBIMU
y4eOHbIMU TIpeaMeTamMu. B Hell ompenensitoTcsi OCHOBHbBIE WENH M3YYeHUS
(GU3UKK HA YPOBHE CPEAHEro O0IIero o0pa3oBaHus, MNIAHUPYEMbIE PE3YJIbTAThI
OCBOEHHUSI Kypca (M3HMKH: JHUYHOCTHBIC, METAmlpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

e I[UIaHUpYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ IPEIMETHbBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e cojepxaHue yaeOHoro mpeamera « Pu3nkay 1mo rojgaMm oOydeHusI.

du3rka Kak Hayka O HauOoiyiee OOIMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KayecTBe Y4YeOHOro IMpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucTteMy 3HaHMi 00 okpyxawoomem wmupe. HIkoabHBIM Kypc ¢Qu3Nkn —
CHUCTEeMOOOpa3yromMii I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TPEAMETOB,
IIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEXAaT B OCHOBE IIPOIIECCOB U SIBJICHUM,
M3ydaeMbIX XHUMHEH, Oumosioruei, pusmdeckod reorpadueii m acTpOHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE IMpPUMEHEHHE (U3MYECKUX 3HAHHUM ompenesnser
XapakTep W pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHM B cCQepe BSHEPreTHKH,
TPaHCIIOPTa, OCBOCHMSI KOCMOCA, MOJIYYEHUsI HOBBIX MaT€pUaloB C 3aJaHHBIMU
cBoiicTBaMu © JApyrux. W3yueHune QU3NKH BHOCUT OCHOBHOM BKJIAJI B
dbopMHpOBaHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydalolIuXcs, B
dbopMHpOBaHUE YMEHHM TPUMEHSATh HAY4YHBIM METOJl TO3HAHUS MPHU
BBINIOJIHEHUH UMH YUEOHBIX HCCIIEJOBAaHUM.



B ocHOBy kypca pusmku mjis YpOBHS CpPEIHETO OO0IIero oOpa3oBaHUs
NOJIOKEH psA MAECH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK HPUHUUIIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SBIISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pa3fesioB (pU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOHN (DH3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW Marepual Kypca (U3UKH
o0beMHEH BOKpPYr ¢u3nueckux Teopuil. Beaymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT UCIOJb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3HUUYECKON HAyKU, OCMBICIICHUE CBSI3H PA3BUTHS
¢u3uKM ¢ pa3BUTHEM OOIIECTBAa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 9KOJOTHYECKUMH MTPOOIEMaAMH.

Hoesa npuxnaownoti Hnanpasnennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHUYECKMX M TEXHOJOTHYECKUX
IIPUJIOKEHUHN U3YyUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEpKaHMsl, MOCBALIEHHBIX 3KOJOTMYECKHM Ipo0jIeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyXICHUS
npoOsieM  palMoOHAILHOTO  MNPUPOJOIONB30BAHUS M IKOJOTHYECKOUN
0€30MacHOCTH.

Crep>KHEBBIMH DJIEMEHTaMHU Kypca (U3MKH Ha yPOBHE CPEIHEro oOIero
oOpa3oBaHus ABJISAIOTCS Ppuznueckue Teopuu (HopMupoOBaHHE MPECTABICHUHN O
CTPYKTYpE MOCTpOEHUsI PU3NUECKON TEOPUH, POJIU DyHIaMEHTAIbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX [MPEJACTABICHHUAX O NPUPOJE, TIpaHMIAX
MPUMEHUMOCTH TEOPHUH, IJIsl ONHMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-JIeATEIbHOCTHBIM MOJAX0J B Kypce (U3MKH peanu3yercs
OpeXae BCEro 3a CUYET OPraHu3alUu HDKCIEPUMEHTAJIBbHOM JEATEIIbHOCTH
oOyuatomuxcs. s 6a30Boro ypoBHsI Kypca (PU3UKH — ITO MCIOJb30BAHUE
CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOphle B TporpamMme mo (u3uke OOBEIWHEHBI B OONIUN CIUCOK
VYCHHUUYECKUX TMPaKTHUeCKUX paboT. Beigenenne B yKa3aHHOM TepeyHE
71a60paTOPHBIX PaboT, MPOBOAUMBIX JJIsi KOHTPOJS M OLEHKH, OCYIECTBISETCS
YYaCTHHUKaMU 00pa30BaTEIbHOIO IMpollecca HUCXoAsd U3  OCOOEHHOCTEU
IUTAHUPOBAHMSI M OCHAlIeHus kabuHera ¢usuku. [Ipu »3TOM obecmeunBaercs
OBJIaZICHHE OOYYaAIOLUIUMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUs,



MCCJICIOBAHMS 3aBHCUMOCTEH (PU3NUYECKUX BEIIUMYUH U MOCTAHOBKY OMBITOB IO
IIPOBEPKE MPE/I0KEHHBIX TUIIOTE3.
Bonbimoe BHMMaHHWE YIEISACTCS PEIICHUIO PAaCUETHBIX W KAaueCTBEHHBIX
3amad. [Ipu 3TOM U1t pacU€THBIX 33724 IPUOPUTETOM SIBIISTFOTCS 3a/1a9U C SIBHO
3alaHHON (DU3WYECKOW MOJICNBbIO, TO3BOJIIONINE TMPUMCHSTh W3yYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, Tak U WHTErpHUpys
3HaHUS W3 pas3HbIX pasnenoB. [l KadyecTBEHHBIX 3ajady [PUOPUTETOM
SBJISIFOTCSL 3aJaHUSl Ha OOBSICHEHUE TMPOTCKAaHWUA (U3HUECKUX SBICHUN U
MIPOIIECCOB B OKPYKAIOIIEH XKU3HM, TpeOyronue BpIOOpa (GU3HUECKOW MOJICTH
JUTSL CUTYaIliy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBaHusmMu DPI'OC COO k marepuaibHO-
TEXHUYECKOMY OOecrnedyeHnio yueOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca
(¢bu3uKM Ha YpOBHE cpeaHero oOiiero o0pa3oBaHMs JOJDKEH H3y4yaThbCs B
YCIIOBHSIX TIPEIMETHOTO KaOnHeTa (GU3NKU WA B YCIOBUSX UHTETPUPOBAHHOTO
kaOWHeTa TPEJAMETOB €CTECTBEHHO-HAy4YHOro IuKia. B kabuHeTe Qu3uku
JOJIKHO OBITH HEO0OXOAMMOE JIabopaToOpHOE OO0OpPYJOBaHUE JIJISl BBIMOJTHEHUS
yKa3aHHBIX B TpOrpaMme Mo (U3MKE YUCHHYECKHUX IPAKTHYCCKUX pPaboT u
JIEMOHCTPALIMOHHOE 000pyAOBaHNE.
JlemoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUH C
OPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00ECHeYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B MpOorpaMMme MO (PHU3MKe KIIOUEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMS HW3Y4YaeMbIX SIBJICHHH W  MPOIECCOB, OMIUPHYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHU.
JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHWYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsi B BUAE TEMAaTUYECKUX KOMIUJIEKTOB M O0ECIIEUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaroumxcs. TeMaThyeckue KOMILJIEKThI
71a00paTOpHOTO OOOPY/IOBAHUS JIOJDKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
MCITOJIP30BAHUY aHAJOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAO0OPATOPHUIA.
OCHOBHBIMHU LIEJIIMH U3y4YeHUS] PU3UKHU B 001IEM 00pa30BaHUU SABJISIFOTCS:
e (dopmupoBaHue MHTEpeca W CTPEMJICHHS OOYYArONIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJILI, PA3BUTHE MX HHTEIICKTYATbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJE T[O3HaHUS W
dbopMHUpOBaHUE HCCIEAOBATEIILCKOTO OTHOUIEHUSI K OKPYXAIOIIUM
SIBJICHHSIM;

e (dopmupoBaHHe Hay4YHOTO MHUPOBO33PEHHUS KAK pPe3yJbTaTa H3yUCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3UKH;



dbopMupoBaHue yMEHUW OOBACHITH SBICHUS C HCIOJIH30BAHUEM
(bU3UYECKNX 3HAHWN U HAYYHBIX JI0Ka3aTEIIbCTR;

dbopmMupoBaHUe MPECTABICHUN O POJId (PUBUKU JJIs1 PA3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmkeHre dTUX TIeNIe 00SCTIEYMBACTCS PEIICHUEM CIICTYIONTUX 3a71a4 B
Iporiecce 3ydeHus Kypca (U3UKH Ha YPOBHE CPEIHEro 001ero oopa3oBaHus:

npuoOpeTeHre  CHUCTeMbl  3HaHUKM 00  o0mux  Qu3MUecKux
3aKOHOMEPHOCTAX,  3aKOHax, TEOpHUsSIX, BKJIOYas  MEXAHUKY,
MOJICKYJIIPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO (DH3UKY W
AIIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHWE YMEHUW TMPUMEHATH TEOPETHUUYECKUE 3HAHWUS IS
0oOBbsICHEHHsS] (PU3WYECKUX SIBJICHUW B TMPUPOJE U I MPUHATUA
MIPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUsS PAa3IMYHBIX 3a7a4 C SBHO 3aJaHHOU
du3nuecKoil MoJIeNbI0, 3a7ad, MOJAPa3yMEBAOIIUX CAMOCTOSTEIHHOE
co3gaHue pu3MUECKo MOJENH, aJIeKBAaTHON yCIOBUSM 3a/a4H;
NOHUMaHHE (PU3UUECKUX OCHOB W MPHUHIUIIOB JCHCTBUSI TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX IMPOLECCOB, HUX BIHUSHHUS Ha
OKpPY>KalOIyIO Cpeny;

OBJIaJICHUE METOJIaMH CaMOCTOSITEJILHOIO IUNIAHUPOBAHUS U MPOBEICHUS
(bu3HUeCcKUX KCIEPUMEHTOB, aHAJIM3a U UHTEPHPETALNU UHPOPMALIUH,
ONPEAEICHHS JOCTOBEPHOCTH MOJTYUYEHHOTO PE3yJIbTaTa;

co3lanue yCIIOBUI U1 pa3sBUTUA YMEHHU IIPOEKTHO-
MCCIIEIOBATENIbCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi yPOBEHb) HAa YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeJIEII0),
B 11 kimacce — 68 yacoB (2 4aca B HEJIEIIO).

[Ipenmaraemeiii B mporpamme mo (u3uke mepedeHb JabopaTOpHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JEIAaeT BBIOOP
poBe/ieHUus J1a0OPaTOPHBIX PA0OT M OMBITOB C YYETOM HWHIUWBUIYATbHBIX
0coOeHHOCTEM oOyyJaroumxcs.



COIEPXAHUE OBYYEHUA
10 KUIACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupoae. Hayunble MeTObI MO3HAHUS OKPYKAKOLIETO
mupa. Ponp dKCriepuMeHTa W TEOpUM B MPOLECCE IO3HAHUS MPUPOJBL.
DOKCHepUMEHT B (PU3HKE.

MopenupoBanue pu3nUecKuX SBJICHUH U npoiieccoB. HayuHble rumnoressl.
®dusznyeckue 3aKOHbl M TEOpUU. ['paHULBI MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponb 1 mecTo ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOW HAYYHOUN KapTUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JIFOJICH.

Jlemoncmpayuu

AmHanoroBeie U TU(POBBIE W3MEPUTEIBHBIC MPUOOPHI, KOMITBIOTEPHBIE
JATYUKHU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropusl.

ITepemelienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MATEPUAJIBbHOW TOYKH, UX IPOECKIMU HA OCHU CUCTEMbI KOOPJIHMHAT.
CnoxeHue nepeMenieHui U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJUHENHHOE ABUkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUs, NYTH U MEePEMEIICHUS
MAaTEPUAJIBbHOW TOUYKU OT BPEMEHH.

CBoOoaHoe nazieHue. Y CKOpeHre cBOOOHOIO MaJICHHUS.

KpuBonuneiiHoe paBuwKeHHe. [IBHKEHME MATEpUAIIBHOW TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM II0 MOXYJIO CKOPOCTBIO. YTJOBas CKOPOCTD,
nuHelHas ckopocth. Ilepuon u ywacrtora oOpamienus. l{eHTpocTpemutenbHoe
YCKOpPEHHUE.

TexHuueckre yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIIMAOMETD,
JIBU>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCYETA, WJUTIOCTpALUs KUHEMAaTUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeoOpa3zoBanue JBUKEHUN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3LyXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOrO MOJA YIiIOM K TOPU30HTY U
TOPU30HTAIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Hamnpaienue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuwl

N3ydyeHne HEpPaBHOMEPHOTO JBWXKEHHUS C  LEJIbI0  ONpEACIICHUs
MIHOBEHHOU CKOPOCTH.

UccnenoBanre COOTHONIEHUS MEXAY IyTSMH, NPONUIECHHBIMUA TEIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE IPOMEXYTKM BPEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS IAPUKA B BI3KOM )KUAKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpuanun  otHocutensHOCcTH [anmumest.  IlepBeld  3akoH  HproTona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IlpuHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona png wmarepuanpHOM TOukM. Tperun 3akoH Herootona s
MaTepUaIbHbIX TOUEK.

3akoH BcemupHOro tarorenus. Cuna tsokectu. IlepBas kocMuueckas
CKOPOCTb.

Cuia ynipyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHusi (1Mokosi, CKOJbXKeHMs, KaueHus). Cuiia TpeHUs.
Cyxoe tpenue. Cumna TpeHHs CKOJIBKEHHS U criia TpeHus nokos. Koaddumment
Tpenus. Cuia COnpOTUBIIEHUS NIPU JIBUKEHUU Tela B KUIAKOCTH WUJIU Ta3e.

[TocTynarenbHOE M BpalaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiibl OTHOCHUTENIbHO ocu BpauleHus. Ilinewo cunbl. YciaoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckre ycTpOilCTBA M MPAKTHUYECKOE NMPUMEHEHHE: MOJIIUITHUKH,
IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nuHepuuu.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIINX TE.

Bropoii 3akoH HeroTona.

N3mepenue cu.

CnoxeHue cuiL.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOpEHHOM TOIbEME U TTaJICHUM.



CpaBHEHHE CHJI TPEHMSI IOKOSI, KAUEHHSI U CKOJIBYKEHUS.

YcnoBus paBHOBeCHS TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuu sxkcnepumenm, n1abopamopnule pabomol

Wzydenue nBuxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CUJ1 YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIHH.

HccenenoBanue yclaoBUM paBHOBECHsI TBEPIOTO TeJld, HMEIOLIErO OCh
BpAILLCHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

NMiynsc MarepuanbHOW TOYKM (Tesla), CUCTEMbl MaTE€pUAbHBIX TOYEK.
HMItynsC CWIIBI M1 M3MEHEHHME MMILYJIbCa Tejla. 3aKOH COXPAaHEHHs HMMITYJIbCa.
PeakTuBHOE IBM>KEHHUE.

Pabota cusibl. MOITHOCTD CHUJIBI.

Kunernueckass 3Heprusi MaTepHalbHOM TOYKH. TeopemMa 00 M3MEHEHUU
KUHETUYECKON SHEPTHHU.

ITorennmanbHas DHEPIU. ITorennumanbHas JHEPTHUs yIpyro
nehopMUpPOBaHHON mpyxkuHbL. [loTeHManbHass SHepruss Tena BOJMU3U
MMOBEPXHOCTHU 3EMIJIN.

[loTeHumanbHple W HENOTEHUHMANbHbIE  cHibl. CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXAHWYECKOW JHEPIUU CUCTEMBI TEIl.
3aKOH COXPAHEHMS MEXAHUYECKOU SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoUCTBA U IPAKTUYECKOE NPUMEHEHNE: BOJOMET, KOED,
IIPY>KUHHBIN ITUCTOJIET, IBUKECHUE PAKET.

Jemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeaxTuBHOE NBUKEHUE.

[lepexon moTeHIMATBHON YHEPTHUH B KHHETHUECKYIO U 0OPATHO.

Yuenuueckuu sxkcnepumenm, rabopamopnvie pabomuol

W3ydyeHne aOCOIOTHO HEYNPYIOro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanre cBsi3M pabOThl CUJIBI C HW3MEHEHHEM MEXaHUYECKOU
DHEPI'UH Tela Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipHas Gu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOpUU U HUX
ombITHOE oOOoCHOBaHWe. bpoyHoBckoe nBmwkenme. [luddysmsa. Xapaxrep



IBIKEHUS M B3aMMOJICHCTBUSl 4YaCTHUI] BellecTBa. Moneinu CTpPOEHHUS Tra3os,
KHUJIKOCTEH U TBEPABIX Tel U OOBICHEHHE CBOICTB BEIIECTBAa HA OCHOBE ATUX
Mojeneil. Macca u pasmepsl Monekyls. KonmyectBo BemiectBa. IlocTosiHHas
ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mogens wuaeanpHoro raza. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KMHETUYECKOW TEOpUM HJeaTbHOIo rasa. AOCOIIOTHAs TeMIeparypa Kak mepa
CpeaHE KWHETUYECKOM HEPTUM TEIUIOBOrO JIBMKEHMS 4vacTtull rasa. [llkana
temreparyp KensBuHa. ['a30oBble 3akoHbl. YpaBHeHHe MeHaeneeBa—
Knaneiipona. 3akon [lanbrona. M3omporeccsl B uealbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. [ 'paduueckoe mpeacTaBiIeHHE H30MPOIIECCOB:
M30TepMa, U30Xopa, uzodapa.

TexHuueckne yYCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
Oapomerp.

Jemoncmpayuu

OnbIThl, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHME BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUM.

OmnbiTel 10 U Py3Un KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHHUS.

Mounens onbita IlTepha.

OnbITHI, JTIOKa3bIBAIOIIINE CyLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mogenb, HILTIOCTPUPYIOLIas IPUPO1y AaBJIEHHUS ra3a Ha CTEHKH COCYy/a.

OnbIThl, WUIIOCTPUPYIOUIME YpPaBHEHUE COCTOSIHUS HJACAIBLHOrO rasa,
U30MPOILIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenue Macchbl BO31yXa B KJJACCHOM KOMHATE€ Ha OCHOBE U3MEPEHHI
00BEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnegoBanne  3aBUCHUMOCTH  MEXAY  MapaMeTpaMud  COCTOSHMS
pPa3peKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonnHaMuueckas cucreMa. BuyTtpennss JHEprus
TEPMOJIMHAMHYECKOM CHUCTeMbl U CHocoObl €€ wu3MeHeHus. KommuecTBo
TEIUIOTHI W pabora. BHyTpeHHss] SHEpPrusi OJHOATOMHOI'O HJEaJbHOIO Tasa.
Buapl Temonepenaun: TemONpOBOAHOCTh, KOHBEKIUA, U3TyYEHHUE. Y IeTbHAs
TEIIOEMKOCTB BelecTBa. KonnuecTBO TEIIOTHI TPU TEILIONEpEaaye.



[Tonsitue 06 ammabatHOM mporecce. [lepBwiii 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHre nepBoro 3aKkoHa TEPMOJAMHAMUKU K u3orpoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  ACHCTBUA  TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHEpruM B TEIJIOBBIX MamuHax. KoaddummeHT moneznoro
neiictBus TeruioBod Mamubbl. [{ukn KaphHo u ero kosdduiueHTt mnoneznoro
JEHCTBUSA. DKOJIOTHYECKHUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckne yCTpoMCTBA W NPAKTUYECKOE NPUMEHEHUE: JBUTATEINb
BHYTPEHHEI0 CrOpaHus, ObITOBON XOJIOMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHnue BHyTpeHHEH SHEPTrUM Tella MPU COBEPUICHUU PaOOTHI: BBUIET
npoOKU U3 OYTBUIKM MOJ ACHCTBUEM CKAaTOro BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHnne  BHYTpEHHEW  dHepruv  (TemmepaTrypbl) Tela  IpuU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY pacCHUIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenn mapoBoil TypOWHBI, JABHUTaTeNdsl BHYTPEHHETO CrOpaHMS,
PEaKTUBHOIO JIBUTaTENsl.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Acpecammnuvie cocmosanun geuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Vcnapenue u kunenue. AOCOMOTHAs
U OTHOCHUTEJIbHAs BIAXHOCTh BO3ayxa. HacklmeHHblil nap. YaenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUSI OT AaBJICHHUS.

TBépnoe teno. Kpucramivueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTauioB. JKuakue kpucrtamisl. COBpEMEHHBIE MaTEPHUAIIBI.
[InaBnenue u kpucramMzauus. ¥ aeiapHas TemioTa miasnenus. Cyonumanus.

VYpaBHeHue TEIIoBOro 0anaHca.

TexHuueckue ycTpoilcTBa M MPAKTHUECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTMH MOJIYYEHHUS] COBPEMEHHBIX MaTEPHAJIOB,
B TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBa HACBHILLIEHHBIX NIAPOB.

Kunenue npu noHWKEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmtoienue HarpeBaHusl U IJIaBJIEHUS KPUCTAITIMYECKOIO BELIECTBA.



JleMOHCTpauusi KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol
N3mMepenne OTHOCUTENBHOM BIaXHOCTH BO3/1yXa.

Pa3znen 4. DinekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3alus Tel. ODJIEeKTpUuuecKui 3apsa. J(Ba BHAAa 3IIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKYM, NUAJIEKTPUKHA U MOJTYNPOBOJHUKU. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3aps/a.

B3anmoneiictue 3apsanoB. 3akoH Kynona. TodeuHBIM d3IEKTpHYECKUU
3apsia. Dnekrpuyeckoe noiie. Hanpsxk€HHOCTh 3nekTprudeckoro nois. [Ipunmun
CyHEPHO3ULIUU ANEKTPUUYECKUX HOJIEH. JIunun HaIpsKEHHOCTH
3JIEKTPUYECKOTO TTOJIS.

Pabora cun osnekrpocratnueckoro mosist.  I[lorenmman. PasHocTh
noTeHManoB. [IpOBOAHUKM W AUABIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJE.
JlvanekTpuyeckas NpOHULAEMOCTb.

DIIEKTPOEMKOCTb. Konpnencarop. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCATOpA. DHEPrus 3apssKEHHOT0 KOHJIEHCATOpa.

TexHuueckne yCTpOMCTBA W NMPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3alluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIllapar, CTPYNUHbINA IPUHTED.

Jemoncmpayuu

Y CTpOUCTBO M MPUHLIMII IEUCTBUSA IJIEKTPOMETPA.

B3auMopenicTBrE HARNEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE€ 3aPSAKEHHBIX TEl.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3aIUTa.

JIM3NIEKTPUKU B AIIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT ILIOIAIU
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUDIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3.1ekmpuyeckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeTu.



DIEKTPUUECKOE CONMPOTHUBJIEHUE. YJEIbHOE CONPOTHUBJIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, NAapaIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOJHUKOB.

PabGora »snextpuyeckoro Toka. 3akoH JDxoyms—Jlenua. MoiHOCTh
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABMXKYILAS CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA.
3akon Owma [ NOJHOM (3aMKHYTOM) ayekTpuyeckord 1enu. Koportkoe
3aMbIKaHHE.

DJIEKTPOHHAs ~ MPOBOJUMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJIJIIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DNEeKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W IpUMEcCHass  IPOBOJUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKHA TOK B pacTBOpax M  paciulaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHAYECKAS] AUCCOUHUALUS. DIECKTPOJIH3.

DJIeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSTEIIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHU TOKa, JJIEKTpOHArpeBaTelbHbIE IPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYyyMHBII
IUON, TEPMUCTOPHI W (POTOPE3UCTOPHI,  TMOITYNPOBOJTHUKOBBIA  JTUOI,
rajbBaHHKA.

Jlemoncmpayuu

N3mMepeHune cuiibl TOKa U HANPSIKEHUS.

3aBUCUMOCTb CONPOTUBJICHUSI LIWJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOILA]IM MTONIEPEYHOT0 CEYEHHS U MaTepuaa.

CmMenmaHHOe COeIMHEHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue HNeKTpoABMKyLIEeH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMOCTS BO31yXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD JTHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne cMemanHoro COeIMHEHNS] PE3UCTOPOB.

N3mepeHne 351eKTpOABUKYILEHN CHUJIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGnronenue snekrposnmsa.

MexnpeaMeTHbIE CBS3H



Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce OCylIeCTBIsIETCS C
y4E€TOM COJZIEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMHU MaTEMaTHKH,
OMOJOruU, XMMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsmusi, CBSI3aHHbIE ¢ U3yYEHHUEM METOJ0B HAy4YHOI'O
MO3HAHUS: ABJICHUE, HAYYHBIH (aKT, TUMOTE3a, (PU3uUecKass BEITUYMHA, 3aKOH,
Teopusi, HaOIIOIeHHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUM, JIMHEWHas QyHKIMS,
napabosia, runepobosa, uX TpapuUKM U CBOWMCTBA, TPUTOHOMETPUUYECKUE
GbyHKINAA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOECKLIUU HA OCU KOOPJIMHAT,
CJIO’KEHHE BEKTOPOB.

buonocua: Mexanmdeckoe IBWIKEHUE B KUBOM mpupozae, auddysusd,
OCMOC, TEIJIO00OMEH >KUBBIX OPraHu3MOB (BUIbI TEIJIONEpPENayH, TEMIOBOE
PaBHOBECHE), JIEKTPUYECKHE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ,
MOJIb BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN,
KUJKOCTEH U Tra3oB, dJIEKTPUUYECKHUE CBOMCTBA METAIOB, JIEKTPOJIMTHYECKAS
JUCCOLIMALINS, FaJbBaHUKA.

l'eocpaghus: BAaAXXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozcus.: mpeodOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHHUS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHECHHS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET U JPYrue), ABUTraTellb BHYTPEHHETO
Cropanus, TmapoBas TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAMIIMOHED,
TEXHOJIOTUU TOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAHOMAaTEepUaJioB, W  HAHOTEXHOJOTHUM, DJIJIEKTPOCTATUYECKAs  3alluTa,
3a3eMJICHHE AIEKTPONPUOOPOB, KCEpOKC, CTPYMHBIH IIPUHTED,
AJIEKTpPOHArpeBaTelibHble  NPUOOPBI,  ANEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
raJibBaHUKa.

11 KJTACC

Pasznea 4. JinekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA
IlocTossHHBIE MarHuThl. B3amMoaencTBHE ITOCTOSHHBIX  MArHHUTOB.
MarautHoe none. Bekrtop marnuTtHOW MHaykKuumu. [IpuHumn cynepno3unuu
MAarHMTHBIX MoJie. JIMHMKM MarHUTHON MHAYKIMU. KapTuHa TUHUI MarHUTHOMN
WH]IYKIIMU T10JI HOCTOSIHHBIX MAarHUTOB.



MarnutHoe 10JiIe TPOBOJHMKA C TOKOM. KapTwHa JHWHWUA WHIYKUUU
MAarHMTHOIO MOJIS JJIMHHOTO MPSMOro MPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOIO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbelr Opcrega. BsaummoneiictBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOIyJIb U HalIpaBJICHUE.

Cuna JlopeHua, e€ monayiab M HampaBlieHHE. [[BH>KeHHE 3apsiKEHHOU
YacTHIIbl B OJHOPOJIHOM MarHUTHOM moJje. Pabora cusl Jlopenna.

SIBiieHuEe DIEKTPOMArHUTHOW HMHAYKUMHU. [IOoTOK BekTOpa MAarHUTHOMU
MHAYKOAW. OJNEKTPOJABUAKYIIAs CHJIA WHAYKUHHU. 3aKOH 3JIEKTPOMATHUTHOU
nHaykunu dapanes.

BuxpeBoe 3yieKTpudecKkoe Moje. DJIEKTPOABHXKYIAs Cuila WHIAYKIUU B
IPOBOJHUKE, IBWKYLIEMCS MOCTYMATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTB. SIBI€HME CAMOMHIOYKUWH. OJEKTPOABMXKYIIAs CuUja
CaMOMHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTPOMCTBA M IMPAKTUUECKOE MPUMEHEHUE: IOCTOSHHBIE
MArHUThI, JEKTPOMATrHUTHI, AJEKTPOJBUTrATENb, YCKOPUTEIN >SJIEMEHTAPHBIX
YaCTHL], UHAYKI[MOHHAS I1€Yb.

Jemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKUMA MAarHATHOTO TTOJIS.

B3anmoneiictBue JByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHrE AIIEKTPOMAarHUTHON MHIYKIHH.

IIpaBuno Jlenua.

3aBUCUMOCTh  JJIEKTPOABWKYLIEH CWJIBI MHAYKIHUH OT CKOpPOCTHU
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIWH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIs KaTyLIKH ¢ TOKOM.

HccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUS 3JIEKTPOMATHUTHOW UHAYKIIHH.

Pa3gea 5. Kosie0anus v BOJTHBI



Tema 1. Mexanuueckue u In1eKmMpoMaZHUMHbIE KOJ1€0AHUA

KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKHE  KOJICOAHMS.
["apmonnueckue konedanus. Ilepuon, yactora, ammautyna u ¢asza kojseOaHUM.
[IpyXuHHBII MAasITHUK. MaremaTnueckuii MasITHUK. YpaBHeHue
rapMOHHUYECKUX Kojebanuid. IIpeBpamieHue sSHEPruM NpPU TAPMOHUYECKHUX
KOJIeOaHUsX.

Konebarenbubiil koHTYp. CBOOOJHBIE 3JEKTPOMArHUTHbIE KOJEOAHUS B
UJCAbHOM KOJIEOaTeIbHOM KOHTYpe. AHAJOrusi MEXAYy MEXaHUYECKUMHU U
AJIeKTpOMarHuTHeIMU KoseOanusimu. dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPruM B UJICATBHOM KO0JIE0ATEIbHOM KOHTYDE.

IIpencraBinenne 0  3aryxalmux  KoneOaHusiX.  BbIHyXJeHHbIE
MexaHudyeckue KojeOaHus. Pe3oHaHc. BbiHyXJEHHBIE 3JIE€KTPOMarHUTHbIE
Kosie0aHusl.

Ilepemennpii TOk. CHHYCOMIANbHBIA NIEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUINTYJHOE€ WU JEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKAa U
HaIPSDKCHMSL.

Tpancdopmarop. [IpousBoacTBO,  mepegaya W [OTpeOIeHUE
ANEKTPUYECKOW  SHEPrHH. OKOJIOTMYECKHME PUCKM MpU  MPOU3BOACTBE
aNeKTpo3Heprun. KynbTypa MCIONb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHHUecKkre yCTpPOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: IICKTPUUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKA, TMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeabHOW CHCTEMBbI (MPY>KUHHBIM WK
MaTEMAaTUYECKUN MasiTHUK).

Habmnronenue 3aryxaromux KojieOaHU.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJIEOAHUM.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAIIPSDKEHUS OT BPEMEHM)
JUISL 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu nociieoBaTENbHOM COEIMHEHHHM PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenps TMHUY 3JIEKTPONEpEIayu.

Yuenuueckuu skcnepumenm, n1abopamopnvie pabomuol

HccnepoBanue 3aBUCMMOCTH MEPUOJA MajbIX KoJieOaHUM rpy3a Ha HUTH
OT JUIMHBI HUTU U MAacCChl rpy3a.



HccnenoBaHre IEPEMEHHOTO TOKA B LENUM M3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckue BOJHBI, YcJIOBHs pacnpocTtpanenus. llepumon. Ckopocth
pacnpocTpaHeHuss W JjauHa BOJHBL [lomepedyHble W MOPOJOJBHBIE BOJHBI.
WNnrtepdepenius u nudpaxius MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHSl H3JIyYEHHUS DJIEKTPOMArHUTHBIX
BOJH. B3aumHas opuenrtanus BektopoB E, B, V B anexrpoMarHutHON BOJHE.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLys,
mudpakuus, nuarepdeperius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHbIX BOJH. [IpuMeHeHne 3JIeKTPOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3H U TeNeBUAEHUA. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAKOIIEH Cpebl.

TexHuyeckre ycTpoilCTBA M NPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTpPa3ByKoOBas JMArHOCTUKA B TEXHUKE M MEJIULIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmomeecs Teno kak HCTOYHHUK 3BYKa.

HabGnronenue orpakxeHus: M NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u iuppakinu MEXaHUIECKUX BOJH.

3BYKOBOI pE30HAHC.

HaGnronenue cBsA3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYIOH U
4acTOTOM KoJieOaHUIA.

HccnenoBanue  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)KEHHME,
penoMIIeHUE, TTOJSIPU3aLns, AUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckass ontuka. I[IpsmoiiMHETHOE pacnpoCTpaHEHHWE CBETA B
ogHOpoAHOMU cpexne. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHuit
B INTOCKOM 3€pKaJIe.

[Ipenomnenue cBeTa. 3aKOHBI TMpPENOMIICHHS CcBeTa. AOCOIIOTHBIN
nokasarenb npeaomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblid yron
MOJIHOT'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro csera. LBer.



ColOuparomue W paccewBamIue JWH3bL. ToHKas auH3a. DOKyCHOE
pacCcTosIHME U ONTHYECKas cujia TOHKOM JuH3bl. [locTpoeHue m3zoOpakeHud B
coOMparolMX MW pacceuBalOMX JuH3aX. DopMmyja TOHKOH  JIUH3BIL.
VBeaudeHue, JaBaeMoe JIUH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOJEHUS MAaKCUMyMOB M MHUHMMYMOB B HMHTEp(EpEHIIMOHHOMN
KapTHHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuust cBera. [dudpaknuonnas pemérka. YcioBue HAOIIOACHUS
[JIABHBIX MAKCHUMYMOB TMpH TMaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
IUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpoHCTBa W MPAKTHYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToammapart, MPOCKIIMOHHBIM amnmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OINTHKA, TU(PPaKITMOHHAS PEHIETKA, TTOJISPOUI.

Jemoncmpayuu

[IpsiMmonuHEHOE PACpPOCTPAHEHUE, OTPAKEHUE WU TPEIOMIICHUE CBETA.
OnTuyeckre NpudOpBHI.

[TomHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MuKpocKkomna, TeJIeCKona.

Habnronenue natepdepeHnu crera.

Hab6nronenue nudpaxiuu crera.

Habmronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tony4yenue cnexTpa ¢ mOMONIbI0 AUGPAKIIUOHHON PEIETKH.

HaOnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHnune nokazaress npeaoMIeHUs CTeKIa.

UccnenoBanne CBONCTB M300paKEHUH B JIMH3AX.

HaOmnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI cIeNUAJBLHONH TEOPUH OTHOCUTEIbHOCTH

['paHubl NPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. [locTynatsl
CIIELIUAJIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTb MOJYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHLIMI OTHOCUTEJIbHOCTH DUHILITEIHA.

OTHOCUTENBHOCTL ~ OAHOBPEMEHHOCTH.  3aMEIJICHHUE  BPEMEHH U
COKpAILICHUE JIJINHBL.



DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsi3p Macchl C DJHEPrue€d M MMIIYJIbCOM PENSTUBUCTCKOW YaCTHUIIBL.
DHEprus MmoKosl.

Pa3nea 7. KBantoBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®otonsl. @opmyna Ilmanka cBs3u sHepruu (GOTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIYJbC (HOTOHA.
OtkpeiTie u uccieaoBanue (orodadpdexkra. OnbiTel A. I'. Croznerona.

3akonbl poroaddexra. YpaBuenue DiHmrTerHa 111 potodrddexra. «Kpacnas
rpanuia» ¢portodddexra.

JlaBienue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiCTBa M NPaKTUUECKOE MpPUMEHEHHUe: (POTOIIEMEHT,
dboromaruuk, comHedHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToadekTa.

Ceeroauog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuio o -4acTHIl.
[Lmanerapunas moxens aroma. [loctrymarel bopa. M3nmydeHune u moriomeHue
($bOTOHOB mpHU TEepexojie aToMa C OJHOTO YPOBHSI dHEPTUU Ha Apyroil. Buabl
crekTpoB. CIIEKTp YpOBHEW SHEPruy aToMa BOJIOPO/Ia.

BosHoBeie cBoiictBa uactul. Bomubl ne bpoitns. Kopnyckynspho-
BOJIHOBOW JyaJIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHuyeckre yCcTpoHCTBa M NMPAKTUYECKOE NPUMEHEHUE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmronerne TMHEHYIATBIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

HaOmnronenue nuHeRyaToro crnekrpa.

Tema 3. Amomnoe aopo



DKCIEpPUMEHTBI, TOKa3bIBAIOLIUE CIOKHOCTh CTpOeHMS sapa. OTKphITHE
paanoakTuBHOCTH. OmbiTel  Pe3depdopna mo  ompeaeseHH0  cocTaBa
paanoakTUBHOTO wu3iayuyeHus. CBoicTBa anbda-, Oera-, ramMma-u3IyyeHUs.
Bimsinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykinoHHast mogens siapa I'elizeHOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torbl.

Anbda-pacnaa. DIEKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaa. [lamma-
M3JIyyeHne. 3aKOH paJuOaKTUBHOIO pacIaia.

DOHeprus CBA3M HYKJIOHOB B siape. S nepubie cuibl. Jedekt macco sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 s1€p.

Anepnsiii peaktop. TepmosimepHbiii cunte3. [IpobnemMbl U MEPCHIEKTUBEI
AJIEPHON SHEPIETUKH. DKOJOTUUECKUE aCIIEKThI IAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE NO3UTPOHA.

MeToap1 HAOMIOIEHUS M PETHCTPAIH SJIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHBIC B3aUMOJICUCTBUA. ENMHCTBO (DM3MYECKOW KapTHUHBI
MUpa.

TexHuyeckre yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: JO3ZUMETP,
kamepa BuiibcoHa, siaepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTYrK MOHU3HUPYIOLIUX YACTHLL.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomuol

HccnenoBanue TpeKOB YyacTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. JDiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHoMuU. [IpuKIagHOE W MHUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3BE€3qH0r0 HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBIOKCHUE.

ComnHeunast cucTeMma.

Connie. ConHeuHass akTMBHOCTh. McTtounuk sHepruu CojHila U 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpajIbHbIA KjIacc —
CBETUMOCTB». 3BE3AbI INIABHOM MOCJIEI0BATCILHOCTH. 3aBUCUMOCThL «Macca —
CBETUMOCTB» JJISI 3BE3] TJIABHOW MOCJIEA0BATEIIbHOCTA. BHyTpEeHHEE CTpOCHUE
3B&37. COBpEMEHHBIE TPE/ICTABICHUS O MPOUCXOXKICHUHU U dBorounu CoJiHIla
1 3BE3J1. DTaIlbl )KU3HHU 3BE3 .

Muieunsiii [1yte — Hamia ['anaktuka. Ilonoxxkenue u auxenue CoyiHIA B
lNanaktuke. Tunsl ramaktuk. Paguoramaktuku u KBasapbl. UEpHbIC AbIPHI B
AIpaxX rajJaKkTUK.



Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06nma. PaszOeranue
rasiakTuK. Teopus bonwioro B3peiBa. PennkroBoe uznyyeHue.

MacirabHas ctpyktypa Beenennoit. Mertaranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuuecxue nabnrooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M C UCIIOJIb30BAaHUEM
KOMITBPIOTEPHBIX MPUIIOKEHUM [UJIST  ONpENEiIeHUs] TOJIOKEHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be31usi CeBepHOTo MOMyIIapus U
APKUE 3BE3IBL.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mneunoro [lyru.

O0o01maromiee NOBTOPEHUE

Ponb Qu3uku U acTpOHOMUM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M OSTHUYECKOW cdepax esATeIbHOCTH YelIOBEKa, POJb U MECTO
GU3UKK W acCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb
¢busndeckoit Teopur B HOPMUPOBAHUH MIPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B O0OIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIC.

MesknpeaMeTHbIe CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kimacce oCymiecTBIsIeTCs C
y4ETOM COJACPIKATEIBHBIX MEXIPEJAMETHBIX CBA3EH C KypcamMu MaTeMaTHKH,
OMOJIOTHUU, XUMHUH, TeoTpadun U TEXHOJIOTUH.

Mesicnpeomemuule nonsimust, CBSI3aHHbBIE C U3YYEHHEM METOJI0B HAyYHOTO
MO3HAHUSA: SBIICHUE, HAYYHBIN (HaKT, THMOTE3a, (U3MYecKass BEIMYMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICINb, U3MEPECHHE.

Mamemamuka: pelieHue CHUCTEMBl YpaBHEHUM, TPUTOHOMETPUUYECKUE
byHKINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMU Ha OCH KOOP/JIHMHAT,
CJIIOKEHUE BEKTOPOB, MPOM3BOJHBIC JJIEMEHTAPHBIX (QYHKIWUNA, TPU3HAKU
MoJ00usl TPEYTrONBHUKOB, OMpEAeNICHUEe TUIOMIaAu TUIOCKHX GUryp u odbéma
TeN.

Buonocus: »nexTpuueckue SBICHHUS B JKUBOW MPUPOJE, KoyieOaTelbHbIC
JIBKEHUST B JKUBOW TMPHUPOJE, ONTHYCCKUE SIBICHUS B JKUBOW TMPUPOJE,
JICHUCTBYE paIMaIK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJICKYJ, KPUCTAUTMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOM  PEIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJMIOCa 3€MIIM, 3aJeKH MAarHUTHBIX Py,
(dhoToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIIETPSICEHUH.



Texnonocusa: NWHWUWA DBICKTPOIEPENAdY, TEHEPATOP NEPEMEHHOTO TOKa,
AJICKTPOJBUTATENIb, MHAYKIIMOHHASA T€Yb, padap, PaIUONPUEMHHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-neub, NpoeKIMOHHBIN anmnapar, BOJOKOHHAsl ONTHKA,
COJTHEYHast Oartapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpenmera «Dusnka» Ha ypOBHE CPEIHETO OOIIEro
oOpa3zoBanmsi  (0a30BBI  YPOBEHBb) JIODKHO OOCCHEUHUTHh JTOCTHKCHHUE
CJICTYFOIINX JINYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS YyueOHOro mpeamera «Duszukay
JOJDKHBl  OTpaxxaTb  TOTOBHOCTH U CHOCOOHOCTH  OOYyYaroIIuXcs
PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3UIIMEH JHUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATULIHUOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBa,
paclipeHue >KU3HEHHOIO OMNbITa W ONbITA JESATEIBHOCTH B MPOLECCE
peaM3ali OCHOBHBIX HANPABJICHUN BOCIMTATEIBHOW NESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHMSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MUIIMU  OOydarmierocs  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O YJIEHAa POCCUUCKOTr0 00IIeCTBa;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYEIIOBEUYECKUX T'yMaHUCTUYECKUX U
JEMOKPATHYECKUX LEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIILHOCTh B HHTEPECAX I'PAKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTeIbHONM OpraHU3allNHY;

YMEHUE  B3aUMOJACHCTBOBATH C  COLMAJIBHBIMM  HWHCTUTYTAMU B
COOTBETCTBHH C UX (QYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHICKOM rpa)XJaHCKOU WJIECHTUYHOCTH,
MaTPUOTU3MA,;

LIECHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUMCKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIUIO0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOTO;



OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOECHUE YCTONYMBOTO OY/IyIIIEero;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHUE K MHUPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, IPUCYILETr0 PU3NIECKON HAYKE;

5) Tpy10BOIr0 BOCIMTAHMS:

MHTEpEC K Pa3IndHbIM chepaM MpoecCHOHATBHON AESTENHHOCTH, B TOM
YHUCJIe CBSI3aHHBIM ¢ (UM3UKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oynayiuied npopeccuu W peaiu30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE
TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
obsacTu PU3MKK HA IPOTSKEHUH BCEH KU3HMU;

6) ’K0JI0rM4eCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HKOJOTUUECKON KYJBTYphl, OCO3HAHHUE TJI00ATBHOTO
XapakTepa FKOJOTHUECKUX MPoOIieM;

IUIAHUPOBAHWE M OCYILIECTBJIIEHHE JICMCTBHIM B OKPYXXAaKOUIECH cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOTO PAa3BUTHSI YE€JIOBEUECTBA;

pacuIMpeHre OmbITa JACSITEIbHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3HUECKON HAYKH,

OCO3HAHMUE IIEHHOCTU HAyYHOW JAESATEIbHOCTH, FOTOBHOCTH B MpOIECCe
M3yuyeHHUsT (PU3UKKM  OCYHIECTBIATH MPOEKTHYH) U  HCCIEN0BATEIbCKYIO
NEeATEeNbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/bHBbIE YHHBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Ba3oBble Jjoruueckue a1eiicTBHA:
CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyaIM3UpPOBaTh  IPoOIIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEMU JCATEIBbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HUX
TOCTIDKCHHS,
BBISIBJISITH  3AKOHOMEPHOCTH M IPOTHBOPEUMS B PacCMaTPUBACMBIX
(hU3UYECKUX SIBJICHUSAX;
pa3palaThiBaTh IJIaH PEIICHUSI TPOOJIEMBI C YUETOM aHaM3a UMEIOIIUXCSI
MAaTEPUAJIBbHBIX U HEMATEPHAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OILICHUBATh COOTBETCTBUE
PE3yIbTATOB LIEJSIM, OIICHUBATH PUCKHU MOCIIEICTBUM I€ATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYQJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOIIeM.

ba3zoBble ucciaegoBare/ibCKue 1eiicTBUA:

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIOUYEBBIMU MOHSATUSMU U METOJAMHU
(bu3nYecKoi HayKH;

BIIAJICTh  HaBBIKAMU  Y4EOHO-MCCIEAOBATEILCKOM W MPOEKTHOMN
JESTENBbHOCTY B 007acTH (U3HKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY  TOMCKY  METOJOB  pelleHHus 3ahad  (U3HYECKOro
coJiep KaHusl, MPUMEHEHHUIO PA3JIMYHBIX METOI0B TTO3HAHUS;

BIIAJCTh BHUAAMH JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINHA, MPEOOPa30BAHUI0 W TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (pu3uKw;

BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3upoBaTh 3ajauvy,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMS, HaXOJUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHHUS,

aHAM3UPOBATh TIONYYCHHBIE B XOJE PEIICHUS 3a]addl pPe3yJbTaThl,
KPUTUYECKH OLICHUBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MEHEHHE B
HOBBIX yCIIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOM
TESTENHHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (PU3UKH;

J1aBaTh OIICHKY HOBBIM CHUTYyAaIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3HKE B MPAKTUUYECKYIO 00JIacTh
KU3ZHENIEATETbHOCTH;

YMETh UHTETPHUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTb OPUTHHAILHBIC TIOXO0/IbI U PEIICHIS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TIOJyYCHHUS WHGPOPMAIMKH (PU3HUESCKOTO COJCPIKAHUS
W3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISThH MMOMCK, aHAJIH3,
CUCTEMATHU3AINIO0 W WHTEPIPETAUI0 WHPOPMAIIUK PA3TMYHBIX BHIOB U (HOpM
MIPE/ICTABIICHHUS,;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHUKAITMOHHBIX
TEXHOJIOTMA B  PENIEHWW  KOTHUTHUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/lad ¢ COOJII0/ICHHEeM TPEOOBAHUI IPrOHOMHUKHU, TEXHUKHU



0€30M1acCHOCTH, TUTHUEHBI, PECypCcOCOEepPEeKEHNs, PABOBbIX U 3TUYECKUX HOPM,
HOpPM MH(QOPMAIIMOHHOM 0€3011aCHOCTH;

co37aBaTh TEKCThI (PM3UUECKOr0 COJAEPKAHMS B Pa3IMUYHBbIX (popmaTax c
y4éTOM Ha3HayeHHs WHGOpPMAlLMKW ¢ IEJNEBOM ayAUTOPHH, BBIOUpAS
ONTUMAIBHYIO (POPMY IIPEICTABICHUS U BU3YaTH3aI[UH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHSA:

OCYUIECTBJISATh OOIIEHME Ha ypokax (U3UKA U BO BHE-yPOUHOMU
NEATENbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(PIMKTHBIX CUTyalldd W CMST4ath
KOH(DIUKTHI;

Pa3BEPHYTO M JIOTUYHO W3JIaraTb CBOK TOUKY 3PEHHUS C UCIIOJIb30BaHUEM
SI3LIKOBBIX CPE/ICTB;

NOHMMATh W HUCHOJb30BAaTh  IMpPEUMMYIIECTBA  KOMaHIHOHM U
WHIUBUYaJIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

NpPUHUMATh LEIHM COBMECTHOM JI€ATEIBbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh AEUCTBUS IO €€ JOCTUKCHHUIO: COCTABJIATH IUIAH JCHUCTBUMH,
pacnpenemnsiTh pojau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXJaTh PE3yibTaThl
COBMECTHOU padoTHI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIAJa M KaXXJOr0 y4aCTHUKA KOMAaHAbI B
o0l pe3ysbTat no pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE MPOEKTHI, OLICHUBATH HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE MOBEICHHUE B PA3IUYHBIX
CUTYyaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepPcaJbHbIE YueOHbIE 1eliCTBUSA
Camoopranuzamnus:

CaMOCTOATENILHO  OCYIIECTBIISATh IMO3HABATEIBHYIO JEATEIHbHOCTh B
obmacti (QU3MKM © aCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTh U
dhopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJISITh TUTAH PEIICHUS PACUETHBIX U KaUYEeCTBEHHBIX
3a/lay, TUTAH BBITIOJHEHUS TPAKTHYECKOW paboThl € YYETOM HMMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTECHUH;

JaBaTh OIEHKY HOBBIM CHTYaIUsIM;



pacMpATh paMKH  ydeOHOTO TMpeJAMEeTa Ha  OCHOBE  JIMYHBIX
PEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO WM TIPOSBICHUIO IPYIUIUU B 00IaCTH
(GU3UKK, TIOCTOSHHO TIOBBIIATH CBOM 0O0pa3oBaTeIbHBIN U KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJaJIeTh HAaBBIKAMHM [I03HABATEIbHOM pedIeKCHH KaK OCO3HaHMUS
COBEPIIAEMBIX JICUCTBUH W MBICIUTEIBHBIX IPOIECCOB, MX pPE3YyJIbTAaTOB M
OCHOBaHUIM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu s OICHKU CUTyalluu, BbIOOpa
BEPHOT'O PEIICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHHS IO HX
CHUXCHUIO;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX TPH aHAIU3€ pPe3yIbTaTOB
TeSITENbHOCTH;

NpUHUMATh ceOsl, MOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHI JAPYTHX TPH aHalu3e pe3yIbTaToB
TeSITENHHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporiecce noctuxkeHuss IMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMBbI
no ¢Gu3uke s YpPOBHS CpeAHEro oOmiero oOpa3oBaHUS y OOyYarOIIMXCs

COBEPILIEHCTBYETCS OMOIUOHATBHBIH UHTEJUICKT, HpeIoIararoIni
c(OpMUPOBAHHOCTD:
CaAMOCO3HAHHUS,  BKIIOYAIOIIEr0  CIOCOOHOCTh  TOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJETh HANPABJIEHUS pa3BUTHUS COOCTBEHHOU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTh aJanTUPOBAaThCS K
HSMOLIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBALMH, BKIIOYAIOLIEH CTPEMIICHUE K TOCTUKEHUIO LEIU
U yCIIEXY, ONTUMM3M, MHULIUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOI U3 CBOUX
BO3MOKHOCTEH;



OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TOHMMATh HAMOIIMOHAIBLHOE
COCTOSIHME€ JpPYTHX, VYYHTBIBaTh €ro TMpPH OCYIIECTBICHWW OOIICHUSA,
CIIOCOOHOCTH K COUYBCTBHIO M COTICPEIKUBAHUIO;

COIMAIIBHBIX ~ HABBIKOB, BKJIFOYAIONINX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUS C APYTHUMH JTIOIbMU, 3a00TUTHCSA, TPOSBIIATH MHTEPEC U pa3periaTh
KOH(MDIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy obyuenus B 10 kjacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MeCTO GU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHULBIl MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJIEIeH:
MaTepHalibHasi TOYKa, WHEpIMaIbHAs cHcTeMa OTCuYéTa, abCONIOTHO TBEpPIOE
TEJIO, WICATbHBIN Ia3, MOJEIU CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TEJI,
TOYEUHBIN 3JIEKTPUYECKHUN 3apsi/i IPU pelIeHnH (PU3UUECKUX 3a/aY;

pacno3HaBaTh (U3WYECKUE SBICHUS (TPOIECChI) M OOBACHITH WX Ha
OCHOBE 3aKOHOB MEXAHMKH, MOJICKYJIAPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA W  DJEKTPOAUHAMHMKH: pPABHOMEPHOE U  PAaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMAaJIeHUe TeJl, JBUXKEHUE 10
OKpY>XHOCTH, HWHEpUHs, B3aumopeiicteue Tein, auddysus, OpoyHOBCKOE
JBU)KEHUE, CTPOEHUE JKUJIKOCTEN M TBEPAIBIX Tell, U3MEHEHUE 00bEMa Tel mpu
HarpeBaHuM (OXJIAXJACHHH), TEIUIOBOE PaBHOBECHE, UCIAPEHUE, KOHACHCAIIHS,
IUIaBJICHUE, KPUCTAJUIN3AlUs, KUIICHHE, BIIAXKHOCTh BO3/lyXa, IOBBIILICHHUE
NABJICHHUsSI Ta3a IIPU €ro HAarpeBaHUU B 3aKPBITOM COCYZAE, CBSA3b MEKIY
IIapaMeTpaMM COCTOSIHMS Tra3a B M30IpOILECcCax, DJJIEKTPU3alMs  Tel,
B3aMMO/ICVCTBUE 3aPsII0B;

ONKCHIBATh MEXAaHUYECKOE JBUKEHUE, UCTIONb3Ysl (PU3HMUECKUE BETNYUHBI:
KOOpAMHATa, IyTh, NEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CUJa,
MMITYJIbC ~ T€la, KHHETHUYECKas  DHEpPrus, IOTCHUHAJIbHAA  DHEPIu,
MexaHu4yeckas paboTa, MEXaHHYecKass MOIIHOCTH; MPU OMHCAHUU TMPABUIHHO
TPAKTOBAaTh (PU3MUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUUHY
C APYTMMH BEJIMYMHAMU;

ONMCBHIBATh M3YyYEHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBHIC SBJICHUS,
UCIOJNB3Ysl (PM3MUYECKHUE BEJIMYMHBI: JIaBJIEHUE Ta3a, TeMIeparypa, CperHss



KUHETUYECKast SHEPTHS Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprusa, pabora Traza, KOIPPUUMEHT TOJIE3HOTO JIEUCTBHS TEIJIOBOTO
JBUTATENISI, TPU ONUCAHWW TPABUIBHO TPAKTOBATh (PU3UUECKHA CMBICT
UCIIOJb3YEMbIX BEIMYMH, UX OOO3HAUECHHS U E€JUHUILIbI, HAXOIUTh (HOPMYIJIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMU BEIUUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKHME CBOMCTBA  BELIECTBA U
AJIEKTPUUYECKUE SIBJICHUS (TIPOLIECChI), HCMOJB3Ysl (U3UYECKUE BEIUUYUHBI:
AIEKTPUUYECKUN 3apsiji, SIEKTPUUECKOE M0JIe, HAMPSHKEHHOCTD MOJIs, TOTEHIMAT,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OINKCAHUU TPABUIBLHO TPAKTOBATH (DU3UUYECKUU
CMBICIT HCIOJb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS U E€JIMHUIIBI; YKa3bIBaTh
GbopMysbl, CBSA3BIBAIOUIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJINYMHAMU;

aHANMM3UPOBaTh  (DU3WYECKHME TPOIECCHI W SBJICHUS, HUCIOJB3YS
(dbu3nYecKue 3aKOHBI U MPUHIMUIBLI: 3aKOH BceMupHoro Tsarorenus, I, IT u 111
3aKkOHbl HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHWYECKOW HHEPIruH, 3aKOH
COXpPaHEHUSI UMITYJIbCA, TPUHIUII CYNEPIO3UIIMU CUJI, MPUHIIUI PaBHOIPABUS
WHEPUUAIIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO
CTPOCHUSI BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CPEHEW KMHETUYECKOW IHEPTUU
TEIMJIOBOTO JIBIKEHUS MOJIEKYJI ¢ aOCOJMIOTHON TeMIEpaTypoid, MEPBBIM 3aKOH
TEPMOJMHAMHKH, 3aKOH COXPaHEHHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE
BBIPOKECHHE U YCJIOBHS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPHUHIUIIBI JCUCTBHS MAalllMH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBUS UX O€30MAaCHOTO MCIOJIb30BAHUS
B [IOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI O HUCCIEAOBAHUIO (DU3UUYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX HM3MEPEHUM, MPU HTOM
dbopmyHpoBaTh MpoOJIeMy/3alady W THIOTE3y YYECOHOro SKCIIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOrO0 O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(GhopMyIHpPOBATH BHIBOJIHI,

OCYILIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUSI (PU3MUECKUX BEJIUYUH,
IpU 3TOM BBIOMpATh ONTUMAJBHBIA CHOCOO W3MEPEHUS W UCIOIb30BaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIeIOBAaTh  3aBUCHUMOCTH MEXAY (U3MYECKUMHU BEJIMYMHAMHU C
WCIIOJIB30BaHUEM MPSMBIX U3MEPEHUM, TPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(UKCUPOBATH PE3yNbTATHl MOJTYYCHHONW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJIe TAONIUII ¥ TPaUKOB, A€TaTh BEIBOABI MO pe3yIbTaTaM UCCIIEI0BAHMUS;



co0ro1aTh MpaBuiia 6e30MacHOro0 TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax y4yeOHOro 3KCIEpUMEHTa, y4eOHO-UCCIIEOBATEIbCKON U MPOEKTHON
NEATEIBHOCTH € HWCNOJb30BAHWEM  M3MEPUTENIBHBIX  YCTPOWCTB U
nabopaTopHOTO 000PYIOBAHUS;

pemarb pacy€THble 3aJayd C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbIO,
UCIOJB3Ysl (U3NYECKHE 3aKOHbl U MPHUHIIMIIBI, Ha OCHOBE aHAJIM3a YCJIOBHUSA
3aJaul BBIOUpPATh (PU3UUECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIUYUHBI U
(bopmysbl, HEOOXOAUMBIE NIl €€ PEIICHMs], TPOBOJIUTh PACUETHI U OLIEHUBATh
pEaNbHOCTD MOJYYEHHOT0 3HaYeHUs (PU3NUECKOMN BEIIMUNHBI;

pemarhb KauyeCTBEHHbIE 3a/1a4yu: BBICTPANBATh JIOTUYECKH
HENIPOTUBOPEYMBYIO LENOYKY PACCYKICHUN C ONOPOM HA U3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJIb30BaTh ~ MpPU  pELIEHUH  y4eOHbIX  3a7a4  COBPEMEHHBIE
WHOPMALIMOHHBIE ~ TEXHOJOTMM NS TIOUCKA, CTPYKTYPUPOBAHMS,
UHTEpPIpPETallud ¥ MPEACTaBICHUs y4eOHOM U Hay4HO-NOIYJISIPHOU
UHpOpMaLUKM, TMOJIYYEHHOW W3 Ppa3IWYHbIX HMCTOYHMKOB, KPUTUYECKHU
aHAIM3UPOBATh MOJYyYaeMYI0 HH(pOpMaLHIO;

NPUBOIUTH TPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HayKd, OOBSICHEHHE MPOIIECCOB OKPYXAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEIHEBHOMN KU3HU
st obOecrieueHuss Oe3omacHOCTH Tpu  oOpalieHud ¢ npubopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJIsi COXPAHEHHsSI 3J0POBBS U COOIIIO/ICHUSI HOPM
DKOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOILEH Cpee;

paboTaTb B TpYyIIIE C BBIIOJHEHUEM pa3JIMYHBIX COLMUAIbHBIX pOJIEH,
IUIaHUPOBaTh PA0OTY TPYMIbI, PAlMOHAIBHO PACHpENesaTh OO0S3aHHOCTU U
IUIAHUPOBATh  JAEATEIBbHOCTh B  HECTAHIAPTHBIX CUTYyalUUsX, aJcKBaTHO
OLICHMBATh  BKJAJ  KaXJOrO0 M3 YYaCTHMKOB TPyl B  PEIICHHE
paccMaTpuBaeMou MPOOIICMBL.

K koHny oOyuenus B 11 kJacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMHUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

JE€MOHCTPHUPOBATh HA MPUMEPAX PoJib U MECTO (HU3HKU B (OPMUPOBAHUU
COBPEMEHHONM HAay4YHOM KapTHUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKON AECATEIBHOCTHU JIIOJIEH, LIEJIOCTHOCTh U €IMHCTBO
($u3nUYEeCcKOil KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI MPUMEHEHUS HM3YyYECHHbIX (PUINYECKUX MOJIENeH:
TOYEYHBIM JJIEKTPUYECKUU 3apsAl, Jyd CBETA, TOYEUHBIM HCTOYHUK CBETA,



sliepHasi MOJIENIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Siapa TP PEIIeHUU
bu3nuecKux 3aaay;

pacrio3HaBath (hU3MYECKUE SBJICHUS (MPOLECChl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKMA W KBAHTOBOW (U3HKHU: JIICKTpHUCCKAs
MIPOBOJIMMOCTH, TEIIOBOE, CBETOBOE, XUMUIECKOE, MAarHUTHOE JIEUCTBUS TOKA,
B3aUMOJICCTBME  MAarHUTOB, OJEKTPOMArHUTHAs  WHAYKIUS, JCHCTBUE
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM U JBIKYLIMHCS 3apsf,
AIICKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJMHEHHOE pacnpocTpaHEHUE
CBETa, OTPAKCHHE, MPETOMIICHHE, HHTep(PepeHIINs, TUPPAKITUS ¥ TOJIIPU3AITII
CBETa, IUCTIepcHs cBeTa, poTodekTpudeckuii 3G dhexT (hoToaddexT), cBeToBOE
JaBJCHUE, BO3HUKHOBEHHME JIMHEHMYATOro CHEKTpa aroMa  BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paIMOaKTUBHOCTb;

OIKCHIBATh M3yUYCHHBIEC CBOMCTBA BEHIECTBA (JICKTPUUECKHUE, MATHUTHEIE,
ONITHYECKHE,  DJICKTPUYECKYI0  TMPOBOJAMMOCTD  PA3JIUYHBIX  Cped) |
AJIIEKTPOMATHUTHBIC SIBJICHHS (TPOIECCHI), UCTONB3YsI (PU3NUYECKUE BEIUYUHBI:
AIEKTPUUECKUH 3apsl, Chjla TOKA, AIEKTPUUECKOE HAMPSHKEHHE, dJIEKTPUUYECKOE
COMPOTHUBJICHUE, PAa3HOCTh IOTEHIIMAJIOB, 3JICKTPOABWKYIIAs cuja, paboTa
TOKA, WHIYKIMS MarHUTHOTO Tmojs, cwia Awmnepa, cuna JlopeHua,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JJICKTPHUUECKOTO W MArHUTHOTO TIOJIEH,
MEePUOJT M YacToTa KoeOaHuii B KoyeOaTeTbHOM KOHTYPE, 3aps/l M Chjla TOKa B
npolecce TapMOHUYECKUMX  AJIEKTPOMArHUTHBIX — KojebaHuil, (okycHoe
PACCTOSIHME M ONTHYECKas CUja JIMH3BI, IPH ONMUCAHWUW TPABUIHBHO TPAKTOBAThH
(U3UYECKUN CMBICIT WCIIOJB3YEMBIX BEIUYWH, WX OOO3HAYCHUSI W €IUHHUIIBI,
yKa3bpIBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYIO (PU3WYECKYI0 BEIMYHUHY C
JIPYTUMU BEIMYUHAMY;

ONMKCHIBATh W3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3YS
(bU3UYeCcKUe BEIUYHHBI: CKOPOCTh DJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI U
4acTOTa CBETA, DHEPTHUS W MMIYJIhC (OTOHA, MEPUOJ TOJIypacmana, dHEPrus
CBS3M aTOMHBIX sjep, NMPH OINHUCAHUM TPABWIBHO TPAKTOBATh (U3HUECKUI
CMBICII HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M EJAMHMIIBI, YKa3bIBaTh
(GOpMyJIBI, CBS3BIBAIONIUE JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEITMYMHAMU, BBIUUCIISATH 3HAUCHUE (DU3NICCKON BEITMIHHBL;

aHANMM3UPOBaTh  (DU3WYECKHME TPOIECChI W SBJICHHS, HCIOJB3YS
bu3nYecKue 3aKOHBI M MPUHIMIBL: 3aKOH OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U
napajyieIbHOTO COEAMHEHUS] MPOBOAHMKOB, 3akoH Jlxoyns—Jlenmna, 3akoH
AIIEKTPOMArHUTHON WHAYKIIMU, 3aKOH MPSIMOJIUHEHHOTO PacIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPEIOMIICHHUS CBETa, ypaBHEHUE
OiinmrenHa st hoTodddexTa, 3aK0OH COXpPAHSHHS IHEPTUH, 3aKOH COXPAHEHUS



UMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPHUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHCIIa, TOCTyNaThl bopa, 3aKoH palnoaKTUBHOTO pacnajaa, Mpu 3TOM
paznuyaTh CJIOBECHYHO (OpPMYJIHMpPOBKY 3aKOHa, €ro MaTeMaTHYeCKoe
BBEIPOKCHHE U yCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTIpeNeNsITh HampaBleHWE BEKTOpa WHAYKIUA MArHUTHOTO  TTOJIS
MIPOBOJIHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTHh W OMHUCHIBATh M300paKCHHE, CO3/1aBaeMOC IJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATHh DKCIEPUMEHTHI TI0 HMCCICIOBAHUIO (DU3HUCCKUX SIBICHUN U
MIPOIIECCOB C HMCIOJB30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUUN: MPU ITOM
dbopMynupoBath mpobiemMy/3amady € THUIIOTE3y YYeOHOTO DKCIEPHMEHTA,
coOMpaTh YCTAaHOBKY M3 TPEIONKEHHOTO OOOPYIOBAaHMsI, MPOBOIUTH OMBIT U
(dhopMyIHpPOBATH BHIBOJIHI,

OCYIIECTBJISATh MPSAMBIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUUMH,
IpyU STOM BBIOUPATh ONTHUMANBHBIA CHOCOO HM3MEPEHHS U UCIOJIb30BATh
M3BECTHBIC METO/IbI OIIEHKU TOTPEITHOCTEH N3MEPEHHIA,

MCCJICIOBATh 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATH
pE3yNbTaThl OJYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIIMYWH B BUC TAOIHI] U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIIeI0BAHNUS;

COOJIOIaTh TIpaBMIIa OE30MACHOTO TPY/Aa MPH MPOBEICHUU MCCIEIOBAHUN
B paMKaxX y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIIBCKON U MPOSKTHOMN
NEATENHPHOCTH  C  WCIOJIB30BAHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemaTth pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3MUYECKON MOJENbIO,
UCTIONB3Ys (PU3NYCCKUE 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHAM3a yCIIOBUS
3a/1la4yu BBIOMPATh (DU3MYECKYI0 MOJECIb, BBIACIATh (DU3UYCCKUE BEIMYUHBI U
dbopmymel, HEOOXOMUMBIE NIl €€ PEIICHHS, TPOBOIUTh PACUEThl U OIICHUBATh
PEANTbHOCTD MOJYYEHHOTO 3HaYeHUs (PU3NIECKON BEIIMUNHBI;

peiaTth KauyeCTBCHHBIC 3aJ1auH: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUU C OMOPOM Ha M3Y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SBICHHS;

WCIIOJIP30BAaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
uHOOpPMAIIMOHHBIE  TEXHOJIOTMH  JJIsi  TOWCKa,  CTPYKTypUPOBAHUS,
MHTEPIPETallMd ©W  TPEJICTaBICHUS y4eOHOW W HAyYHO-TIOMYJISIPHON
uHQOpMaIMK, TIOJYYCHHOM W3  Pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKHU
aHAM3UPOBATH MOJTydaeMyIo HH(POpMaIIHIo;



OOBSICHATH NPUHLMUIIBI ACHCTBHUS MalllMH, MNPUOOPOB MU TEXHUYECKHX
YCTPOMCTB, pa3iuyaTh yCJIOBUS UX O€30IIaCHOrO0  MCHOJb30BaHUS B
IMOBCEIHEBHOM KU3HU;

NPUBOIUTH TPUMEPHl BKJIAJa POCCHUCKUX U 3apyOe HBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPY’KAIOILIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HMKE B MOBCEIHEBHOM JKU3HU
st obOecrieueHuss Oe3omacHOCTH Tpu  oOpalleHMH ¢ npubopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, AJISi COXPAHEHHSI 3JOPOBBS U COOIIIO/ICHUSI HOPM
HKOJIOTMYECKOTO MOBEJICHUS B OKpPY KaIOILEel Cpefe;

paboTaTb B TpYyIIIE C BBIIOJHEHUEM pAa3JIMYHBIX COLMUAIbHBIX pOJIEH,
IUIaHUPOBaTh PA0OTY TPYMIbI, PAlMOHAIBHO PACHpenessaTh OO0S3aHHOCTU U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAHAAPTHBIX CHUTYallUsX, aJeKBaTHO
OLICHMBAaTh  BKJAJ KaXIOTO W3 YYaCTHUKOB TPYNNbl B  peEIICHUE
paccmaTprBaeMoi pOOJICMBL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumeHnoBauue Kosun4yecTBo yacoB
I[;-)l'l Pa3ac/ioB U TEM Beero KonTpoJbHble IIpakTH4eckue
NporpamMmbl padoTbI padoThI

Paznea 1. PU3UKA U METO/bI HAYUYHOI'O ITIO3HAHUA

11 dusuka 1 METOIbI )
' HAayYHOTO MO3HAHUS

Hroro o pasaeny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka 5
2.2 Jnnamuka 7
3aKOHBI
2.3 COXpaHEHUS B 6 1 1
MEXaHUKe
Hroro no pazaeny 18

Pa3nea 3. MOJIEKVYJISAPHASA ®U3UKA U TEPMOAUNHAMHUKA

OCHOBBI
3.1 MOJIEKYJISIPHO- 9 1
KHUHETHYECKOU

JIeKTpPOHHBIE (HH(pPOBbIE)
o0pa3oBaTe/IbHbIE pecypChl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf72




TEOPHH

OCHOBBI

3.2 10
TEPMOJUHAMUKHU
ArperatHblie
COCTOSTHUS

33 5
Belectsa. PazoBbie
HEePEX0/Ibl

Hroro no pazaeny 24

Pa3nea 4. JIEKTPOJJUHAMUKA

4.1 DIIEeKTpOCTaTUKA 10
[TocTostHHBIM
47 INEKTPUYECKUH TOK. 12
Toku B pa3mTU4HBIX
cpenax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[NPOT'PAMME

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7141bf72

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72




11 KIIACC

HauMeHoBaHue KosunyecTBo 4acoB

Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3aeyioB U TeM KonTpoibHbIe IIpakTH4eckne

n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmmsI padoThI padoThI

Paznea 1. JIEKTPOJJMHAMUKA

MaruutHoe nose.

bu6mmoreka [JOK
1.1 ) 11 1 3
FICKTpOMArHHTHAA https://m.edsoo.ru/7f41c97¢
WHIY KIS
Hroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexannueckue u

2.1 3JIEKTPOMAarHUTHEIE 9 1 bu6mmoreka [IOK
. ) https://m.edsoo.ru/7f41c97¢c
Kosie0aHus
MexaHu4ecKue u
2.2 5JIEKTPOMArHUTHEIE 5 1 bu6morexa LIOK
’ p https://m.edsoo.ru/7f41c97¢
BOJTHBI
bubmuoreka [{OK
2. 1
: - ’ 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasaeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CITELIHATBHOM

3.1 TeopHH 4 1 bubnuoreka [JOK

https://m.edsoo.ru/7f41c97c¢

OTHOCUTCIBHOCTHU



Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®PU3UKA

D1eMEeHTHI KBAHTOBOU

4.1

ONTHUKHU
4.2 CrpoeHne aToMa
4.3 ATOMHOE AP0

Hroro o pasaeny

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DneMEeHTB! aCTPOHOMUNU
' ¥ aCTPODU3UKH

Hroro no pazaeny

Pa3nes 6. OBOBINAIOIIEE IOBTOPEHHUE

O06o0maroree
TIOBTOPEHUE

6.1

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

15

7

4

68

bubmuoreka [{OK
https://m.edsoo.ru/7141c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [{OK
https://m.edsoo.ru/7141c97c¢

bubmuoreka [{OK
https://m.edsoo.ru/7141c97c¢

bubmnoreka IIOK
https://m.edsoo.ru/7f41c97c¢







ITIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne
n Tema ypoka
/
n

®du3uKka — HayKa O IpUPO/IE.
HayuHble MeTO/1bI TO3HAHUS
OKpYKAaroIIero Mupa

Poinb 1 MecTo ¢pu3uku B
(dbopMupoBaHUU
COBPEMEHHOM HAYYHOM
KapTHUHBI MUpA, B
HPaKTUYECKOH NeATETbHOCTH
monaen

MexaHnueckoe IBIKECHHUE.
OTHOCHTENHLHOCTD
MEXaHUUECKOTO JBHIKCHHS.
[Tepememienue, CKOPOCTb,
YCKOpEHUe

PaBHOMepHOE
HpﬂMOJ’IHHGﬁHOG JBHUXCHUEC

KoandyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
H3yYeHHUsI

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcsl

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c32e
2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c33e
6

Bbub6muoreka [JOK
https://m.edsoo.ru/ff0c350
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c362
0




10

11

PaBHOYyCKOpEeHHOE
HpﬂMOJ’IHHGﬁHOG JBHUXCHUEC

CBo00OOIHOE ITaieHNUE.
YckopeHne cBOOOIHOTO
MageHNs

KpuBonunelinoe 1BUXEHHE.
JIBrKeHHE MaTepuaabHON
TOYKH I10 OKPY>KHOCTH

[IpyHIMIT OTHOCUTEIBHOCTH
lNanunesa. MaepuuanbHble
cucreMsl orcuera. llepsaiii
3akoH HproToHa

Macca tena. Cuna. [Ipunuun
cyInepro3uuuu cuil. Bropoi
3akoH HeroToHa s
MaTepUalbHOU TOUYKH

Tpernii 3akoH HproToHa 1151
MaTEepUaIbHBIX TOYECK

3aKOH BCEMHUPHOTO
TaroreHus. Cuma TSKeCTH.
[TepBas kocmuueckas
CKOPOCTh

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372
e

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c39¢

Cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ad
a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d0
0




12

13

14

15

16

Cuia ynpyroctd. 3akoH
I'yka. Bec Tena

Cuna tpenusi. Koaddunment
Tpenus. Cuna
COTPOTUBIICHUS TPU
JBUKCHHUH TeJa B KUAKOCTU
WU ra3c

[ToctynarensHoe u
BpallaTelbHOE AB)KEHHE
abCcoIII0THO TBEPOTO Tea.
MowmeHT cuibl. [1ne4o cumsl.
VYcnoBus paBHOBeCHUs
TBEPAOIO Tena

NmMnynsc MaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE NBUXKEHUE

PabGora 1 MOLIHOCTE CHJIEL.
Kunernueckas sHeprus
MaTepuaIbHOW TOYKH.
Teopema 06 U3MeHEHUH
KMHETUYECKOW DHEPIUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3{76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d
6

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c450
2




17

18

19

[TorenumaneHas 3HEprus.
IToreHuunanpHas sHEprus
ynpyro aegopMUpOBaHHOK
npyxuHsl. [loreHnmanbHas
SHEPTHsl TeNla BOJIU3U
MOBEPXHOCTH 3eMJIU

[ToreHuunansHbIe U
HEMOTEHI[UATbHBIEC CUJIBI.
CBs13b paboThI
HETMOTEHIIUATBHBIX CHJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPIHH CUCTEMBI TeN. 3aKOH
COXpAHEHHUS MEXaHUYECKOU
SHEPIUu

JlaGopaTtopHnast pabota
«HccnenoBanue CBA3U
paboThI CUJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEepPTuu Tena
Ha MPUMEpEe PaCcTsHKEHUs
PE3UHOBOTO KIYTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461
a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478
c




20

21

22

23

24

25

KoHnTtponbHas paboTa mo
teme «KuHemaruka.
JnHamuka. 3aKOHBI
COXPAHCHHUS B MEXAHHUKE)

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHIECKON
Teopuu. bpoyHoBckoe
neuxenue. Auddysus

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHUII
BellecTsa. Moaenn
CTPOEHUS Ira30B, KUIKOCTEH
Y TBEPIBIX TEN

Macca monexy.
KonnuecTBO BemecTna.
[TocrosinHass ABorazapo

TennoBoe paBHOBECHE.
Temnepatypa u €€
n3mepenue. [lkana
temnepatyp Llenbcus

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4fde




26

27

28

29

30

AbGcomoTHas TeMiieparypa
KaK Mepa cpeHen
KMHETUYECKOU DHEPIUU
JBUKEHHSI MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH JlambroHa. ["a3oBBIC
3aKOHBbI

JlaGoparopHas paboTa
«Hccnenosanue
3aBHCUMOCTH MEXTY
napamMeTpamM# COCTOSTHUS
Pa3peKEHHOTO ra3a

W3omporneccs B naeaabHOM
rase 1 ux rpapuyueckoe
MpeaACTaBJICHUC

BuyTpennsist sueprus
TEPMOJMHAMHYECKOMN
CHCTEMBI M CIIOCOOBI eé
n3MeHeHus. KonmmdecTBo
TEIJIOTHI U padoTa.
BryTtpeHnHss sHeprus
OJHOATOMHOI'O HJICaJIbHOIO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c595
2




31

32

33

34

35

36

37

38

Bunae! renonepenaun

VnenpHas TEIIOEMKOCTD
BemecTBa. KommaecTBo
TEIUIOTHI TIPH
Teruionepenaye.
AnmabaTtHBIi porecc

ITepBblii 3aK0H
TEPMOJUHAMUKY U €TO
NpUMEHEHHUE K
U30MpoIeccam

HeobpaTumocts nporeccos
B IIpupoje. Bropoii 3akoH
TEPMOJINHAMUKHI

[Tpunun aevicteust u KI1/]
TEIIOBOI MAaITUHEI

Huxn Kapno u ero KIT[

DKosorndyeckue npoodIeMbl
TETUIOIHEPTETHKH

O06o6marmuil ypox
«MomnekymnspHas Gpu3HKa.
OCHOBBI TEPMOTUHAMHKIDY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5¢c3
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c3
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5efc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c623
0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c600

a

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c693
8




39

40

41

42

43

44

KoHnTtponbHas paboTa mo
teme «MosekyspHas
¢u3uka. OCHOBBI
TEPMOIUHAMUKID)

[TapooGpa3zoBanue u
KoHaeHcanusd. Mcnapenue u
KUIIEHHUE

AOcoiroTHas 1
OTHOCHUTEIbHAS BIAXKHOCTH
BO3ayxa. HacelleHHslil map

TBépnoe Teno.
Kpucrannnueckue u
aMopdHBIC TeTa.
AHU30TPOIUS CBOMCTB
Kpuctamios. XXunkue
Kkpuctajibsl. CoBpeMEHHbIE
MaTepHaIbl

IImaBnenune u
KpUCTLTU3AIUs. Y IebHast
TEII0TAa IIJIABICHHS.
CyOmumarust

YpaBHEHUE TEIIOBOTO
OamaHca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6as
0

Bbub6nuoreka [JOK
https://m.edsoo.ru/ff0c63b
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6510

bubmuoreka [JOK
https://m.edsoo.ru/ff0c670
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c682
0




45

46

47

48

49

DIeKTpu3anus Tell.
Onexrpuueckui 3apsn. [Isa
BUJIA DJIEKTPUYECKUX
3aps10B

[TpoBOIHUKH, TUITEKTPUKH
U TIOJYTIPOBOJHUKHU. 3aKOH

COXPAHCHUS DIICKTPUICCKOT'O

3apsiia

BzaumopeiicTBue 3apsioB.
3akoH Kynona. Toueunsrit
BIIEKTPUYECKUM 3apsi

HanpsoxénHocTtb
3JIEKTPUYECKOTO ITOJIS.
[IpuHIMT Cynepno3uLiu
3JIEKTPUYECKUX TTOJIEH.
JIvHuKM HanIPsSYKEHHOCTU

Pabota cun

OJICKTPOCTATUYCCKOI'O ITOJIA.

IMorennuan. Pa3zHocTts
[IOTEHIHAIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6bc
c

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c6bc
c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6¢ce
4

bub6muoreka [JOK
https://m.edsoo.ru/ff0c6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6100




50

51

52

53

54

HpOBOI[HI/IKI/I " JUDJICKTPUKHU

B DJICKTPOCTATUYCCKOM IIOJIC.

Juanektpuueckas
MPOHUIIAEMOCTD

DIEeKTPOEMKOCTb.
Konpaencarop

DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCaTOpa. JHEeprus
3apsHKEHHOTO KOHJEHCaTopa

JlaGopaTtopnast pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJeHcaTopa"

[IpyuHIMND AEHCTBUS U
MpUMEHEHUE
KOH/ICHCAaTOPOB,
KOIUPOBAIHHOTO ammapara,
CTPYHMHOIO IIPUHTEPA.
DeKTpocTaTU4YeCKas
3amuTa. 3a3eMIIeHre
3JIEKTPOTIPUOOPOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c701
8

bubmuoreka [JOK
https://m.edsoo.ru/ff0c712
6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72¢
0




55

56

57

58

DNEKTPUUECKUH TOK,
YCJIOBHS €r0
CYILIECTBOBAHMSI.
[Tocrostuusit Tok. Cuna
tToka. Hampsbxenue.
Conporunenue. 3akoH Oma
JUTSI y4acTKa Lernu

[TocnenoBarensHOE,
napajuIeIbHOE, CMEIIAHHOE
COEIMHEHUE NTPOBOJHUKOB.
JlaGopaTtopHnast pabota
«3y4yeHune cMemanHoro
COEJIMHEHUS PE3UCTOPOBY

Pabora 1 MoIIHOCTE
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon Oma JJ1sl TTOJTHOH
(3aMKHYTOI) 3JIEKTPUUECKON
nenu. KopoTkoe 3amMbIKaHueE.
JlaGopaTtopnas pabota
«M3mepenne D/1C
HCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7410

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae
0




59

60

61

62

DIIEKTpOHHAs TPOBOJIUMOCTD
TBEPABIX METAILJIOB.
3aBHCHMOCTD
COTIPOTHUBIICHHUS METAJIOB OT
TEMIIepaTyPhl.
CBepXIpoBOAMMOCTD

DNEeKTpUYECKUN TOK B
Bakyyme. CBoiicTBa
JJIEKTPOHHBIX ITyYKOB

[TonynpoBOAHUKH, X
COOCTBEHHAs M IIPUMECHast
poBoAMMOCTh. CBOMCTBA
p—n-niepexona.
[TonynpoBoAHUKOBBIE
npuOOpPHI

DNEeKTPUYECKUN TOK B
pacTBOpax M pacriaBax
JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
Jucconuanus. JNeKTPOIIn3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82b
a




63

64

65

66

67

68

DNEKTPUYECKUH TOK B ras3ax.
CaMocTosATenbHBIN 1
HECaMOCTOSTEIIbHBIN pa3psil.
Momnnus. 1lnazma

DneKkTpudeckre Npudopsl U
YCTPOMCTBA U UX
[IPaKTUYECKOE IIPUMEHEHUE.
[IpaBuia TexHUKH
0e301acHOCTH

O06o0marmuii ypok
«DNEKTPOMHAMHKA

KoHnTtponbHas paboTa mo
TeMe «JIEKTPOCTATUKA.
[TocTOAHHBIN IIEKTPUYECKUI
TOK. TOKHM B pa3iIn4HbIX
cpenax»

PesepBHbIii ypoOK.
KonTtpomnbHas padora no
TeMe "OneKTpoauHaMuKa”

Pe3epBHbIii ypoK.
O6o0maromuii ypok 1mo
temaMm 10 kiracca

OBIIEE KOJIMYECTBO

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84a
€

bubmuoreka [JOK
https://m.edsoo.ru/ff0c861fc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c&8b
e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8
a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c5
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢




YACOB II0 ITPOTPAMME



~

11 KUIIACC
Ne

Tema ypoka

IlocTosiHHBIE MAarHUTHI U UX
B3aHUMOJICHCTBHE.
MaruutHoe nosie. Bekrop
MAarHuTHON UHAYKIUH.
JIuHMY MarHUTHOM
WHIYKUIHAN

MarsuTHoe moJje
MIPOBOJIHUKA C TOKOM. OmBIT
Opcrena. Bzanmonelictue
MIPOBOJIHUKOB C TOKOM

Jlaboparopnas pabota
«M3y4eHrne MarHuTHOTO
TMIOJISl KATYIIKH C TOKOM»

KoaunuyecTBo yacoB

Beero KonTtposbHbie
padoThI
1
1
1

IIpakTuyeckue
padoTbI

Jara
U3ydeHust

DJIeKTPOHHbIE
undgposBbie
oOpa3oBaTe/ibHbIE

pecypcsl

bu6mmorexka [JOK
https://m.edsoo.ru/ff0c977
8

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c98fe




JlericTBHE MAarHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
JlaGopaTopnast pabora
«HccnenoBanue AeUCTBUSI
IIOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleicTBME MarHUTHOTO TIOJIS
Ha JBUXKYIIYIOCS
3apsSOKEHHYIO YaCTHILy.
Cuna Jlopenna. Pa6ora
cunbl JlopeHua

DnexTpoMarHuTHas
nHayknud. [1oTok BekTopa
MarHuTHON uHaykImu. IJC
MHAYKIUH. 3aKOH
3JIEKTPOMATrHUTHOM
uHnykuuu dapanes

Jlaboparopras pabota
«HccnenoBanue siBICHUS
3JIEKTPOMATrHUTHOMU
WUHAYKIAI»

bubmuoreka [{OK
https://m.edsoo.ru/ff0c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal5
0




10

11

NunykTuBHOCTS. SIBIICHUE
camounaykiuu. IC
CaMOMHIYKIUH. DHEPIHsl
MarHUTHOTO TIOJISL KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJie

TexHnueckue ycTponucTaa u
UX IIPUMECHEHUE:!
IIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
JJIEKTPOJIBUraTeNb,
YCKOPHTEIH 3JI€MEHTAPHBIX
YaCTHILI, UHAYKIIMOHHAs
neyb

O6o06maromuit ypok
«MarnuTtHoe no’e.
DneKTpoMarHuTHas
WHIYKIHS

Kontponbnas padota no
TeMe «MarauTHoe 1oJe.
DeKTpOMarHuTHas
WUHIYKITUS

bubmuoreka [{OK
https://m.edsoo.ru/ff0ca60
0

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab8
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad5
8




12

13

14

15

CB0OOIHBIC MEXaHUUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Jlaboparopnas pabota
«HUccnenoBanue
3aBHCUMOCTH MEPHO/Ia
MaJIbIX Koniebanuil rpy3a Ha
HUTH OT JJTUHBI HUTH U
MAacChl Tpy3a»

KonebarenbHbIi KOHTYD.
CBoOogHbIe
ANEKTPOMArHUTHBIC
KoJIe0aHMs B MAEATLHOM
KOJIeOaTeIbHOM KOHTYPE.
Amnanorust MexIy
MEXaHHUYECKUMU U
AJIEKTPOMArHUTHBIMU
KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DOHCPIUHU B
UIeaTbHOM KOJIe0aTeTbHOM
KOHTYpE

bu6mmorexka [JOK
https://m.edsoo.ru/ff0caf06

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cb82
0

bubmuoreka [{OK
https://m.edsoo.ru/ff0cb9c
4




16

17

18

IIpencrasnenue o
3aTyXaroluX KOJIeOaHUsX.
BriHyXeHHBIE
MEXaHHYECKHUE KOJIcOaHuUs.
Pe3onanc. BeinyxaeHHbIe
3JIEKTPOMArHUTHBIE
KoJIe0aHus

[TepemeHHBIN TOK.
CunycouaaibHbII
MEPEMEHHBIHN TOK.
MOIHOCTE IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JEWCTBYIOIIEE 3HAYCHHE
CHUJIBI TOKA U HATIPSKEHUS

Tpaucdopmarop.
[TpousBoacTBO, nepenaya u
norpedieHue
AJIEKTPUYECKON SHEPTUU

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb8
6

bubmnoreka IIOK
https://m.edsoo.ru/ff0cbd3
4




19

20

21

22

23

YerpoicTBo U
IIPaKTUYECKOE IPUMEHEHUE
JJIEKTPUYECKOT0 3BOHKA,
reHepaTropa NepeMeHHOro
TOKa, JIMHUH
JNEKTponepesad

DKOJOrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynbtypa
HCII0JIb30BaHUS
3EKTPOIHEPIUH B
MMOBCEAHEBHOW KU3HU

MexaHn4ecKue BOJIHBL,
YCIJIOBHUS PACIIPOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCcTpaHEHUs U JUIMHA
BOJHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKOpOCTb 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

BJ'IGKTpOMaFHI/ITHBIe BOJIHBI,
UX CBOMCTBA U CKOpPOCTh.
IIxana SJICKTPOMArHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc32
4

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccas54

bubmuoreka [JOK
https://m.edsoo.ru/ff0ccclc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccfel




24

25

26

27

28

29

[IpuHUUIIBI pagnoOCBA3U U
TeaeBuaeHus. Pazsurne
CPEACTB CBS3H.
Pagnonokamnus

Kontponbnas padota
«Konebanust 1 BOJTHBI»

[Ipamonunennoe
pacnpoCcTpaHEeHHUE CBETA B
OJIHOPOJHOM Cpene.
To4euHbIi1 ICTOYHUK CBETA.
JIyu cBera

OTtpaxkeHue cBeTa. 3aKOHbI
OTpa)kKEHHUs CBETA.
[TocTpoenne n3o0pa>keHMiA
B IUIOCKOM 3€pKaje

IIpenomiieHue ceera.
ITonHoe BHyTpeHHEE
orpaxeHue. [IpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO
OTpa)KCHHUS

Jlaboparopnas pabota
«M3mMepeHue nokaszarens
MIPEJIOMIICHUS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc618

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd35
0

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cd4e
0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd7{6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67
a




30

31

32

33

34

35

JIunzel. [Toctpoenue
M300paXeHU B TUH3E.
@opmyIia TOHKOH JTUH3BL.
YBenuueHue JIuH3bI

Jlaboparopras pabota
«Hccnenosanue CBOMCTB
M300paKCHUH B JIMH3AX)

Jucnepcus ceera.
CroXHBIH cocTaB 6€70r0
csera. LIBer. JlaboparopHas
pabora «Habironenune
JMCTIEPCUN CBETa)

Wutepdepennys ceera.
Judpakmus cera.
JudpaxmmonHas pemeéTka

HOHepe‘IHOCTL CBCTOBBIX
BOJIH. HOHHpI/ISaHI/IH CBC€Ta

OnTrueckue npruOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€30macHOTO MPUMEHEHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0cdd1
€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced?2
2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e
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37

38

39

40

41

['panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[Toctynatel ciennaibHOM

TCOpHUU OTHOCUTCIILHOCTU

OTHOCHUTEIBHOCTD
OJTHOBPEMEHHOCTH.
3ameneHe BpEMEHU U
COKpallleHHEe JJTNHBI

DHeprus U UMITyJIbC

PETATUBUCTCKOM YaCTHIIBL.
CBs13p Macchl ¢ SHEPTUEN U
UMITYJIbCOM. DHEPTHsl MOKOS

KonTponbhas pabota
«Ontruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHTCIBLHOCTI

®otonbl. ®opmyiia [1nanka.
OHeprust ¥ UMIyJIbc (GOTOHA

OTKpBbITHE U UCCIIEIOBAaHUE
doroaddexra. OnpiTe A. T

CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfad42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf610

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cfel 6

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0cffc4
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43

44

45

46

47

3akoHsl poTodddexTa.
VYpaBHeHue DiHIITEHA 151
dororddekra. «Kpachas
rpanuna» Gortorddexra

HaBaenne ceera. OnbiThl I1.
H. JleGeneBa. Xummueckoe
JIEVICTBHE CBETA

TexHuueckue ycTponcTBa u
NPaKTHYECKOE TPUMEHEHUE:
¢dboTorIeMeHT, POTOAATUHK,
coJIHeYHas Oarapes,
CBETOAMO]

Pewenue 3amay nmo reme
«DneMeHThl KBAHTOBOM
OITUKN

Mognens atoma ToMmcoHa.
OmnbiTel Pesepdopaa mo
pacCesiHUIO O-4aCTHLL.
IInanerapHas mozuenb aroma

[Toctynatel bopa

bubmunoreka [JOK
https://m.edsoo.ru/ff0d015
(&

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0d030
2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d091
a

bubmunoreka [JOK
https://m.edsoo.ru/ff0d0afa
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49

50

51

W3mydenue u nornoueHue
(OTOHOB MpH Mepexoie
aToMa C OJJHOTO YPOBHs
SHEPTUU Ha Apyrou. Buasl
CIEKTPOB

BostHOBBIE CBOMCTBA
yactull. Bonnsl e bpoiis.
KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYK/ICHHOE U3JTy4YCHHE

OTKpbITHE
pannoakTUBHOCTH. OIBITHI
Pezepdopna o
OTIPEICIICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITyUYCHHS

CoiicTBa anbda-, 6era-,
FaMMa-HSHy‘IeHHﬂ. BJ'II/ISIHI/IC
PagMOaKTHBHOCTH Ha
’KMBBIC OPraHU3MbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca
8

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2
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53

54

OTKpbITHE IPOTOHA U
HeWTpoHa. M30Tombl.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
lN'amma-uznyuyenue

DHeprus CBSA3u HyKJIOHOB B
sape. SlaepHbie peakium.

S nepHblit peaktop.
[IpoGnembl, MepCIEKTUBEI,
AKOJIOTUYECKUE ACTIEKTHI
SICPHOMN SHEPrETUKH

DneMeHTapHbIe YaCTHULIBI.
OTKpBITHE TTO3UTPOHA.
MeTtoanl HaOMIOAEHUS U
perucrpamnuu
AJIEMEHTAPHBIX YaCTHII.
Kpyruslii cron
«DyHIaMEHTAJIbHBIC
B3auMOJcUCcTBUA. ENUHCTBO
(hU3UIECKON KapTUHBI
MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8
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56

57

58

Bun 38é31H0r0 Hebda.
Co3zBe3nus, sipKue 3BE3/bI,
IUTAHETHI, UX BUJIUMOE
nBrokenne. ConHeuHas
cucremMa

Comnurte. ConHeunas
aKTUBHOCTH. MICTOUHUK
sHeprun CoJiHLIA U 3BE3]T

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IBI
rJIaBHOM
MOCJIEOBATEIHLHOCTH.
BuyTpennee crpoenue
3B€311. COBpEeMEHHbIE
MPEJICTaBICHUS O
MIPOUCXOXKACHUH U
sposmonuu CoHIIA M 3BE3]

Mieunsiii [1yTs — Hama
I'anaktuka. Ilonoxenue u
nerokenne CoJIHIa B
I'anaktuke. I'agakTUKH.
UYEpHble ObIpEI B sApax
rajlakTUK
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60

61

62

63

Bcenennas. PazOeranue
rajJlakTuk. Teopus
Bosbmioro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepermiennsie mpo0iaeMbl
aCTPOHOMMUU

Kontponbnas padota
«D7eMeHTHI aCTPOHOMUH U
acTpOpU3UKI»

O6o0matromuii ypok. Posib
(hY3UKH U ACTPOHOMUH B
SKOHOMUYECKOMH,
TEXHOJIOTUYECKOM,
COLMAJIbHOW U ATUYECKOMN
cdepax AesITenbHOCTH
YeJIOBEKa

O6o06utaromuit ypok. Poib
U MecTO (PU3UKU U
aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN
KapTUHE MHpa



O6o06maromuii ypok. Poib
¢bu3nveckoil Teopun B

64  gopmupoBaHun 1
MPECTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

O6o0maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MUpa
B 001IIEM psiTy

COBPEMCHHBIX €CTECTBEHHO-

65

Hay4HBIX IPEICTABICHUN O
pupoae

Pe3epBHblii ypoK.
M .
66 arHATHOE T10JIE 1

DnexTpoMarHuTHas
WHTY KM

PesepBHblii ypok. OnTuka.
67 OCHOBBI cieIIaIbHON 1
TEOPUU OTHOCUTEIBHOCTH

Pesepnsiii ypok. KBanTOBas
¢busnKa. DIEeMEHTHI

68 1
aACTPOHOMHUU U
acTpou3uku
OBILEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 68

bubnuoreka [{OK
https://m.edsoo.ru/ff0d178
4







YYEBHO-METO/IUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






