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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS Ha YpPOBHE CpEAHETO OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE MOJOXKEHUH W TpeOOBaHUN K pe3ylbTaTam
OCBOCHHSI OCHOBHOM 00pa3zoBaTeNbHON mporpamMmmbl, mnpencraBieHHbix B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHO paboyelt HPOrpaMMmbl BOCIUTAHUA U
KOHLICTILIMK TpenojaBaHus yuyeOHoro npeaMera «®dusumka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccniickon ®enepanun, peAN3YIOIIUX OCHOBHBIE
00pa3oBaTebHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMmbl MO (GU3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTHUHBI MUpa oOydaromuxcs 10—11 kimaccoB mpu 00yueHun
ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIbHOCTHOTO MOAXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusM OPI'OC COO kmiiaHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OO0y4YeHUs, a TaKkKe
YUUTBIBAET HEOOXOJUMOCTh peaU3allii MEXKIPEAMETHBIX CBsI3ed (PU3UKHU C
€CTECTBEHHO-HAYYHBIMHU YUEOHBIMU TMpeAMeTaMu. B HellonpenenstoTcss OCHOBHBIE
LEIU U3yYeHUs! (PU3UKHU Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, IIIAHUPYEMBbIE
pe3yNbTaThl OCBOEHUS Kypca PU3MKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(1a 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI [0 F0J1aM 00YUYEHUS;

e cojlepkaHue yueOHoro npeamera «Ou3ukay» 1o rogam o0yueHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAaX MPUPOJBI, BBICTyINas B
KauyecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CUCTEMY
3HaHUM 00 okpysxarorieM mMupe. [IIKombHbIN Kypc GU3HKHA — CHCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeXKaT B OCHOBE IMPOIECCOB U SBICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3udeckord reorpaduei W actpoHomued. Vcmonp3oBaHME W AKTHBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  OMNpeAeNsieT XapakTep W Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyYeHHUs] HOBBIX MaTEpPHAJIOB C 3aJaHHBIMU CBOWCTBaMH M Jpyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJIa]l B (G OPMHUPOBAHHE €CTECTBEHHO- HAYYHON KapTHHBI
Mupa oOydarmwuxcs, B (PopMUpOBaHHUE YMEHHH NPUMEHSITh HAYYHBIM METOJ
MMO3HAHUS TIPY BHITIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca pu3uKH U151 ypOBHSA CpeTHEr0 00UIEro 00pa3oBaHus MOJI0KEH
P uael, KOTOPhIE MOXKHO pacCMaTpPUBATh KaK MPUHIIUITHI €TrOMOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pasleioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW Marepual Kypca (QHU3UKU
o0beMHEH BOKPYr (u3Mueckux Teopuil. Bemymmm B Kypce sBiseTcA
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmuzanuss NOpeaIonaraeT MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (pU3N4ecKod HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
(bu3HKHU ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHUECKIMMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TIpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gdu3uku npesamnosaract 3HakOMCTBO
C IIHUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEACHHS 3BJIEMEHTOB
collepKaHUs, MOCBSIIEHHBIX S3KOJOTMYECKHUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 0OCYXIEHUs
po6JieM pallMOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKON OE30MaCHOCTH.

CrepKHEBBIMU 3JE€MEHTaMU Kypca (PU3WKM Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pusmyeckue teopuu ((HOpMUPOBAHHE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3HUECKOU TEOPHH, PoJii (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUAIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O IPUPOJIE, TPAHUIAXTTPUMEHUMOCTH
TEOPHH, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IIPOLIECCOB).

CuCcTeMHO-AeSATENbHOCTHBIN NOAXO0 B Kypce (PU3MKH peanu3yeTcsi Mpexe
BCEroO 3a CUET OpraHu3allM SKCIEPUMEHTAbHOW AESTEIbHOCTH OOYyYaroluXcs.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no (usuke OObEIMHEHBI B OOIIMI CIHUCOK YYEHUYECKHX MPAKTUYECKUX pPadoT.
Breinenenne B ykazaHHOM IiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOJUMBIX IS
KOHTPOJISL U OII€HKH, OCYIIECTBISIETCA YYaCTHUKAMU 00pa30BaTeNIbHOIO MpoIlecca
UCXOJI1 U3 OCOOCHHOCTEW TMIIAaHUPOBAHUSI U OCHAIeHUs kabunera Qusuku. llpu
3TOM OO0ECHeunBaeTcs OBJaJACHHE OOYYaAIOUUMUCS YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEIOBAaHUS 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHuE yAesieTcsl PeIIeHUIO PACUETHBIX U KaueCTBEHHBIX 3a/1a4.
[Ipu 5TOM 11 pacyE€THBIX 3a4a4 IPUOPUTETOM SIBJISIOTCS 33a4U C IBHO 3aJaHHOMN
(u3nYecKoi MOJEIbIO, TO3BOJISIIOIINE IPUMEHSITh U3yUYEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U MUHTETpUPys 3HAHUS U3
pa3HbBIX pa3nenoB. /{7 KaueCTBEHHBIX 3aj]a4 MPUOPUTETOM SIBIISIOTCS 3a7aHUs Ha
0OBsSCHEHHE TPOTEKaHUS (U3MYECKUX SIBICHHA M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BhIOOpa (PHU3WYECKON MOJENM Il CHUTyaIllud TPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wMarepuaibHO-
TEXHUYECKOMY 00eCIIeYeHUI0 YUueOHOro mpoiiecca 6a30BbIil ypoBeHb Kypca (PU3nKu
Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUs JOJDKEH HM3Yy4aThCs B YCIOBHUSIX
MpeAMETHOT0 KaOuHeTa (DM3WUKHM WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabuHere (U3MKU MOKHO OBITH
HeoOXoIuMoe J1IabopaTopHOe OO0OpyAOBaHHE JUIsl BBINIOJHEHUS YKa3aHHBIX B
nporpamMme 1o GU3MKe YUEHHMUECKUX MPAKTHUYECKUX padOT U JIEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMoHCTpallMOHHOE  00Opy/oBaHUE (POPMHUPYETCSI B COOTBETCTBUH C
MPUHITUIIOM MUHHUMAJIBHON  JOCTAaTOYHOCTH M 00ECIeYMBAET TOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme 1O (U3UKE KIIOUYEBBIX JEMOHCTpALUA Jis
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBICGHUA M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlaGopatopHoe o0O0OpyJ0OBaHUE JII YYCHUYECKUX MPAKTHYECKUX pPadoT
dbopMupyeTCs B BUJE TEMAaTHUYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OTHOTO KOMIUJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKue KOMILJICKTHI
1a60paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHOOPOB, & TaKKE KOMIBIOTEPHBIX
M3MEPUTEIIbHBIX CUCTEM B BUJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH HENIAMH U3y4YeHUs (PU3UKU B 0011IeM 00pa30BaAHUH SIBIISIIOTCS:

e (opmupoBaHue HHTEpeca U CTPEMJICHHS OOYyYaIOUUXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTECIUNICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yUYCHHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTABICHUNH O POJIM (PU3MKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX TeNield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOIMMUX 3a1a4d B

npoLecce U3ydeHus Kypca (U3MKHU Ha YPOBHE CpeIHEero o01iero oopa3oBaHus:



e MpUOOpETEHUE CUCTEMbI 3HAHHUI 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYas  MEXaHWKY, MOJICKYJSIpHYIO (PU3UKYy,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M SJIEMEHTHI aCTPO(PU3HKH;

e (opmMupoBaHMEe YMEHHMI TPUMEHATH TEOPETHUCCKHE 3HAHUSA  JUIS
OOBsICHEHUS (PU3NYECKUX SBICHUW B TPUPOAE € IS TPHHITHSI
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOW KU3HU;

e OCBOEHHE CIOCOOOB pEIIEHUS PpaA3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIINX CaAMOCTOSTEIbHOE
co3anue GU3NYECKON MOIeINH, aIeKBaTHON YCIOBHUSM 3a/1a4H;

e TMOHWMaHWC (U3UICCKUX OCHOB M TPUHIIUIOB JCHCTBUS TEXHUYCCKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOULYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIHHOTO IUIAHWPOBAHUS M MPOBEACHUS
bU3MYEeCKUX SKCIICPUMEHTOB, aHajdW3a W WHTEpHpeTanud HH(OpMAaIny,
OTIpEIETICHUS TOCTOBEPHOCTH MOTYYECHHOTO Pe3yIbTaTa;

e CO3JIaHHE YCJIOBHM JJI1 Pa3BUTHUS YMEHUN MPOEKTHO-UCCIIEIOBATEIHCKOMH,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CpeIHEro oOIIero
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/EINIO), B
11 knacce — 68 wacoB (2 yaca B HEZICIIIO).

[Ipennaraemerii B mporpamMMe mo (U3HKE TMEpedYeHb JTab0paTOPHBIX U
IPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
poBeeHUsT JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJIBHBIX
0COOEHHOCTEN 00yYaroIuXxCsl.



COIEPKXAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbl HAYYHOTO TIO3HAHMS

®u3uka — HayKa o npupoae. HayuHbsie MeTO1bI MO3HAHUS OKPYKAKOIIErOMUPA.
Ponp skcniepuMeHTa U TEOpPHUH B IPOLIECCE ITO3HAHMS MPUPOJBI. DKCIIEPUMEHT B
dusuke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TpolieccoB. HaydHble THIOTE3bI.
duzuyeckue 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON HayYHOW KapTHHBI
MUpa, B IIPAKTUYECKOHN JAEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBsle W UU(QPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIbIOTEPHBIE
JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukKeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHIKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAass CKOPOCTb) U
YCKOPEHHE MAaTepUAIbHOW TOYKH, MX MPOCKIUH HA OCH CHUCTEMBbI KOOPAUHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe aBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU U TMepeMELICHUs
MaTepUalIbHON TOYKU OT BPEMEHH.

CBoboaHoe mageHue. Y CKopeHue cBOOOHOTO TaeHHUS.

KpusonuHeitHoe nBrkeHue. J[BrKeHne MaTepruaibHOM TOUKHA TMOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTb.
ITepuon u vactora obpamieHus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpONCTBA W TMPAKTHUUECKOE TMPUMEHEHHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IICMTHBIE U PEMEHHBIE TIepeaun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUéTa, WIUTIOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOI30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tenn B BO3yX€e U B pa3pekKeHHOM ITPOCTPAHCTRBE.

HaOmronenue nBukeHUs Tejia, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOIHOTO MaIeHusI.

Hanpagiienue cKopocT pu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopmvie pabomol

N3ydeHne HEpAaBHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, NPOWJICHHBIMH TEJIOM 32
NOCJIENOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM NIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOU HKUIKOCTH.

N3yuyenue nBmxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipunuun  otHocutenbHOCTH  ['anmunes. IlepBwit  3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miist
MaTepuaabHOW TOUKHU. TpeTnii 3akoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BcemupHoro TtsaroteHusa. Cuna Tspkectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpEeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conmpoTUBIICHUS PU ABUKECHUY TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. Ilmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckre yCTpOWCTBA W NPAKTUYECKOE TPUMEHEHUE: TMOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIUK.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopmMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEeHUME CUII TPEHHUS TTIOKOSI, KAUEHHUS U CKOJIbKECHUS.

Y cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue ABMKeHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTUA CHUJI YIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00paslie, OT X AeQopMalliH.

HccnenoBanue yciaoBUM paBHOBECHSI TBEPIOro Tejla, HMEIOIIETO OCh
BpAaIlICHMUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

NMmiynbc MatepuasbHOM TOYKM (TeNa), CHUCTEMbl MaTepUaNbHBIX TOYEK.

Nmnynbe cuiibl 1 W3MEHEHUE MMITYJIbCa Tejla. 3aKOH COXPAaHCHUS HMITYJIbCA.
PeakTnBHOE NBUKEHUE.

PabGora cuibl. MOIITHOCTE CHUJIBL.

Kunetnueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOU YHEPTUU.

[TorennuanbHas SHEprusl. [TorennuanbHas SHEprus YIpyTO
nedhopMupoBaHHOM NPYKkUHBL. [loTeHIIMaTbHAS SHEPTHS Tela BOJIU3H MOBEPXHOCTH
3emin.

[loreHuuanbHple W HENOTCHUHUAIBHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHIHATBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TEJI. 3AKOH
COXpaHEHHs] MEXaHUYECKON IHEPIUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
NPYXWHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBMKEHUE.

[lepexoa MOTEHIIMATBHON SHEPTUN B KHHETUYECKYIO M OOpPaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopmvie pabomsi

N3yyenue abCOIIOTHO HEYNPYTOTo yaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI C U3MEHEHUEM MEXAHMUYECKOW DHEPTrUu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKT'YTa.

Paznen 3. MoJiexyJsipHasi puznka U TepMOIMHAMHKA
Tema 1. Ocnosvt monekynapHo-KuHemudeckoul meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe naBmxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMMOJICMCTBUS YaCTHUI[ BellecTBa. MoOJIeM CTPOCHUS Ta30B, XKUJIAKOCTEH H
TBEPJIBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeiei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [Toctositnaas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanbHOro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUU HJCaIbHOTO Ta3a. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeHEW KWHETHYECKOW H3HEpruu TEIJIOBOro JBHWKEHUsA dactul rasza. [llkana
temneparyp KenbBuna. ['a30Bbie 3ak0oHBI. YpaBHeHHe MeHneneeBa—KiianepoHa.
3akoH JlanbroHa. M3ompoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHHE HM30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHHUYecKue yCTpOWCTBA M MPAKTHYECKOE NPHUMEHEHHE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OmnbIThI, JOKA3bIBAIOIINE NUCKPETHOE CTPOCHHE BEIIECTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHSI.

Monenb, HIUTIOCTpUpYIOIIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHMS MJIE€AJBbHOTO Tasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomol

OnpeneneHne Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKY MTApaMeTPaMu COCTOSIHUS Pa3pesKeHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsE 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U cIOcO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHs s
SHEPrus  OAHOATOMHOIO  HMJCaNbHOro  raza. Buasl  Temionepenadu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTH IpH TEIIONEpEaaye.

[Tonsitue 006 aamabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMmeHeHne NEpBOro 3aKOHAa TEPMOAMHAMHUKHM K H3ompolieccaM. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTuMocTh mpoI1ieccoB B IPUPOJIE.

TennoBble  MamuHbl.  [IpUHIUNBI  AEWCTBUA  TEIUIOBBIX  MAIIHWH.
[IpeoOpazoBanusi »HEpPruu B TEIUIOBBIX MaiinHaX. KoadduimeHt mosae3Horo
nevictBust TerioBod MamuHbl. [{ukn KapHo u ero ko3¢ @UIMEHT MOJIE3HOrOo
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMbI TEIIOAHEPTETUKH.



TexHudecknue yCTpOHMCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

M3meHeHre BHYTPEHHEH SHEpPruu Tejla MpPH COBEPIICHHWU pabOThI: BBUIET
MpoOKW W3 OYTBUIKK TOJA JCHCTBHEM CKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe mMyTEM TpeHUs (BUICOEMOHCTPAIINS ).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIEPATyphl) Tela P TeIUlonepeiaye.

OMnBIT 110 a11adaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3YIITHBIM OTHHBOM ).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIA.

Yuenuuecxuii sxcnepumenm, nabopamoprvie pabomol

N3mepeHne ynenbHOU TEIIOEMKOCTH.

Tema 3. Azcpecammnvie cocmosanus eeuwecmea. Dazoewvie nepexoonvl

[TapooOpa3zoBanue u koHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachlllleHHBI map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEpaTyphl KUTICHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdusie Tena. AHU3OTPONUS CBOMCTB
kpuctaiioB. JKunkue kpucrtamibl. CoBpeMeHHbIe Marepuanbsl. llnaBneHue u
KpUCTaJUIU3alus. Y IeJabHas TeroTa miasiaenus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue YyCTpONCTBA W NPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUHU MOJYYECHHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAaHOMATEpPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kurnienue rpy noHM>XKEHHOM J1aBJICHUH.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HaOmnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUuCTaIoOB.

Yuenuuecxuii akcnepumenm, 1abopamophsie pabomoi

N3mepeHne 0OTHOCUTENTbHOM BIaXXHOCTH BO3/yXa.

Paznen 4. DiekTpoaAuHAMHUKA
Tema 1. dnekmpocmamuka
OJIeKTpu3alMs TeJl. OJJNEKTpUYeCcKud 3apsa. JIBa BHIa SIEKTPUYECKHUX
3apsiioB. [IpOBOMHMKHU, IUAJIEKTPUKHA U TMOJYHIPOBOJHUKU. 3aKOH COXpaHEHUS
3JIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueyHsbli 31€eKTpUUeCcKuil 3apsi.
DnekTpudeckoe noJie. Hanpssk€HHOCTh 3ieKTprudeckoro nodis. [Tpunuun



CYyHEPHO3ULINH IIEKTPUUECKUX MOJeH. JIMHNM HanpsHKEHHOCTH DJIEKTPUYECKOTO
oJIsl.

PaGota cun anexTpocraruyeckoro noiis. [lorennnan. Pa3HOCTh MOTEHIIUATIOB.
[IpOBOOHUKM M AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM MoJie. Jluanekrpuyeckas
MIPOHUIIAEMOCTb.

OnekTpoémkocTb. KonaeHcarop. D1eKTPOEMKOCTh MJIOCKOTO KOHJEHCATOPA.
DHeprusi 3apsiKEHHOT0 KOHIEHCATOopA.

TexHuyecknue yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKasi 3alluTa, 3a3€MJICHHE DSIJIEKTPONpHOOpPOB,
KOHJICHCATOpP, KOMUPOBAIIbHBIN aIapar, CTPyHHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBHUS DJIEKTPOMETPA.

B3anmoeiicTBUE Ha3EKTPU30BAHHBIX TE.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMPAEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JIUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprust 3apsSKEHHOr0 KOHASHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepeHune 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuna Toka. [locTossHHBIN TOK.

Hanpspxkenue. 3akon Oma [u1s1 yyacTKa LEMH.

DJIEKTPUYECKOE COMPOTUBJICHUE. YJIETbHOE CONPOTUBIICHHUE BEIECTBA.
[TocnenoBarenbHOE, MAPAILICIBHOE, CMEMIAHHOE COCAMHEHUE TPOBOJHUKOB.

PaGora oanexktpudeckoro Toka. 3akoH JDkoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIIAsA CUJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma J71s1 TOJTHOM (3aMKHYTOM ) AJIeKTpruUYecKoi enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOAUMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAILJIOB OT TemIiepaTypbl. CBEpXMIpPOBOIUMOCTb.

OnexkTpudecKknuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHas u puMecHast MIPOBOJIUMOCTD
nostyrpoBoAHUKOB. CBoMcTBa P—N-niepexosa. [1omynpoBoHUKOBBIE MPUOOPHI.

OJIEKTpUYECKHMM TOK B  pacTBOpax MW  pacijlaBaX  3JIEKTPOJMUTOB.
DIIEKTPOJIUTAYECKAS AUCCOLUALIUS. DIEKTPOJIH3.



OnekTpuyeckuii TOK B raszax. CaMOCTOATENBHBIN UM HECAMOCTOSTEIbHBIN
paspsa. Monnus. 11nazma.

TexHU4ecKue yCTpOMCTBA M IIPAaKTUYECKOE IIPUMEHEHHE: aMIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPBI, TEPMOMETP COITPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN U0/, TaTbBaHHUKA.

Jlemoncmpayuu

M3mepeHne cuibl TOKA U HAIPSKECHHUS.

3aBUCUMOCTh CONPOTUBIICHUS HUIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOE COETMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie padomoi

N3yyeHue cMemanHoro COeAMHEHUS! pE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYIIEH CHIIBI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snekTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCA C
Y4ETOM COJEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMd MaTe€MaTHKH,
OMOJIOTHUH, XUMHUH, TeoTrpaduu U TEXHOJOTHUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
NO3HAaHMS: SIBJICHUE, HAy4YHbIH (akT, rumore3a, (u3NyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOAECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUH, TMHENHHas QyHKIK, 1apadoIa,
runepOona, ux rpa@ukd U CBOWMCTBA, TPUTOHOMETPHUUECKHE (PYHKIMU: CHUHYC,
KOCUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOIN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BELECTBA, MOJISIPHAs. Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJMTHYECKAS JAUCCOLMALUSA,
rajbBaHHKaA.

I'eoepaghus: BAaXXHOCTH BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HMCHOJIb30BAHHUEM MEXaHU3MOB,
y4€T TpEHUSI B TEXHHUKE, MOAIIMIITHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYrue), ABUTATENIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJTYYEHHS] COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE HAHOMATepUalioB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATHYECKAs 3alllMTa, 3a3€MIICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTpYHHBIN IPUHTED, AJIEKTPOHArpeBaTeIbHbIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuTHl.  B3aMMOAENCTBHE  IMOCTOSHHBIX  MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAYKOMH. [lpuHIMI cynepno3nnuu
MAarHATHBIX NOJIeW. JIMHUM MarHUTHOM WHAYKUMH. KapThHAa NWHWNA MarHATHOU
MUHAYKIUU T0JIS1 TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JI€ TPOBOJHMKA ¢ TOKOM. KapThHa JMHUN HMHIYKIHH
MAarHATHOTO TOJISI JUIMHHOTO MPSMOTO IPOBOJHUKA M 3aAMKHYTOT'O KOJBLEBOIO
MMPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumonencTerue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOIynb U HalIpaByieHUE. [BUKEHUE 3apSKEHHON YACTUILIBI
B OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiiel Jlopenua.

SIBeHne ANEKTpOMarHMTHOM MHAYKOMU. [IOTOK BeKTOpa MarHUTHOU
UHAYKIUU. OJEKTPOABIKYLIas CHUJa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe Iosie. OJIEKTPOABMKYINAs CHJIA WHAYKUHWH B
ITPOBOAHUKE, IBHKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOWHIYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE MOJIE.

TexHuyeckue yCTpOWCTBA W NPAKTHYECKOE IPUMEHEHHUE: ITOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUTaTENb, YCKOPUTEIA 3JIEMEHTAPHBIX
YacTHL], UHIYKIHOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TIOJIS.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMArHUTHOW MHIYKITUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJIEKTPOJBHKYILEH CHIIBI MHAYKIUA OT CKOPOCTU M3MEHEHHUS
MarHuTHOTO ITOTOKA.

SIBiieHNE CAaMOMHIYKITUH.

Yuenuuecxuii akcnepumenm, nabopamophvie pabomoi

N3ydyeHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue aBICHUA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pa3nen 5. Koste6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHyle Koiedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanus. Ilepuosa, wactora, amruuTyna U ¢asza KojaeOaHH.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKUN MaATHUK. Y PaBHEHUE TAPMOHUYECKUX
kosnebanuil. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAUTHPHOM KOJICOATEIIbHOM KOHTYype. AHAIOTHS MEXIy MEXaHUYeCKUMU U
ANEKTPOMATrHUTHBIMU KoyieOanusmMu. Popmyna Tomcona. 3aKkoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIeOaTEeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHMUs.

[lepemennbiii TOK. CUHYCOMAQIBbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JCHUCTBYIOIIEE 3HAYECHHE CHIIBI TOKa H
HaIpsKEHHUS.

Tpancdopmarop. [IpousBoacTBo, mepegada u MOTPeOICHUE IECKTPUICCKOM
DHEPruu. DKOJIOTUYECKHE PUCKU IPU MPOU3BOJACTBE AEKTpodHeprun. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA M IIPAKTUUYECKOE IMPUMEHEHUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUM 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KoJieOaTebHOW CUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUN MasTHUK).



Hab6nronenue 3aTyxaromux KoieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CB0oOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIECOAHMIA.

Pe3oHaHc mnpu MOCIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU M KOHJEHCATOPA.

Mopens TMHUY 3JIEKTPOIIEPEIAYN.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH TEpHUOJa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl rpy3a.

HccenenoBanne NepeMEHHOr0 TOKa B IIENH U3 ITOCIEA0BATEIbHO COCANHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUnHble 60IHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JiuuHa BOJHBL. [lomepedHble W NPOAOJIBHBIE  BOJIHBIL.
WnuTepdepenus u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBHS U3JIyYEHHUs IEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJH: OTPa)XX€HHE, MPEIOMIICHHUE, MOJspU3anus, JTUPpaKius,
uHTephepeHuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagIUOCBSI3U U TeNeBUACHUA. Panromokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CPEbI.

TexHuuecKkue yCTpPOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: MYy3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JIMarHOCTHKAa B TEXHUKE W MEAUIMHE, pazjap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, TesiedoH, CBY-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habmoienue cBsi3u rpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYA0M U
4acTOTOM KOJIeOaHUIA.



HccnenoBanre  CBOMCTB — JJIEKTPOMArHUTHBIX  BOJIH: OTPAKEHHUE,
npeioMIIeHUE, MONIpU3anus, AUPpakius, UHTepHepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHHE CBETa B
OAHOPOHOM cpeae. JIyu cBeTa. ToueUHbIN UCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelh
npenomneHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yroja IOJHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceera. CloxHbIN cocTaB 6enoro ceera. L{Ber.

Cobuparomniue U paccenBarolue JUH3bl. ToHkas uH3a. DOKyCHOEpACCTOSHUE
U ONTHYECKas Cuiia TOHKOW JuH3bI. [locTpoeHue n3o0pakeHuii B coOuparonmx u
pacceuBaromux JuH3aX. DopMysa TOHKOM JUH3BL. Y BEJIMUYCHUE, JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKHU.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
VY caoBust HaOIIOECHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(HEPEHIIMOHHONKApTUHE
OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpaxkuus cBeta. JudpakinuonHnas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuyeckue yCTpOMCTBAa M TMPaKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TeJIeCKON, BOJIOKOHHAas
ONTHKA, TU(PpaKIMOHHAs peléTKa, TOJIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACHpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKomna.

HabGmronenne natepdepeHinm cBera.

HaOmronenue nudpakiyu cBera.

Habmroienne nucnepcuu cBera.

[TosryueHue criekTpa ¢ MOMOIIBIO TPU3MBIL.

[Toy4yenue ciexkTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKY.

Hab6nronenue monsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol



M3mepenne nokasaress MpeJoOMIICHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNIMATbHOM TEOPUH OTHOCUTEIHLHOCTH

['paHuLIBI IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [TocTynaTel crieruanbHOM
T€OPHUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyME,
MPUHINI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKpAILCHHUE
JUTAHBL.

DHEprus ¥ UMNYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHS
MIOKOSL.

Pa3nen 7. KBantoBas pusznka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPIrUs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
doroadpdexra. YpaBuenue ODiHIITENHHA 11 Porodddekra. «KpacHas rpanunar
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYeCKOe IEHUCTBUE CBETA.

TexHUYecKue YCTPONCTBA M MPAKTUUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboToMaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3(h(DHEeKT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 (hoToddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopaa mo paccessHHIO o -4acTHIIL.
Ilmanerapnas mogxens aroma. Ilocrymarsl bopa. M3nyueHue u morjiouieHue
(GbOTOHOB mpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTUM Ha Apyrou. Bumsi
criekTpoB. CIIEKTp ypOBHEU SHEPTUM aTOMa BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoina. KoprnyckynsspHo-BoaHOBOM
IyaJIU3M.

CIOHTaHHOE U BBIHYK/ICHHOE U3TyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HaGmroienne TMHeM4aToro crekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpwITHE
paanoaktuBHOCTH. OnbITH Pe3epdopaa mo onpesenennio coctaBa paaiuoakTUBHOTO
m3nyaenns.  CmoiictBa  amb(da-,  Oera-, raMma-u3inydyeHus.  BiusHue
PaaNOAKTUBHOCTU Ha KUBBIC OPTAHU3MBI.

OTtkpeiTHE NPOTOHA W HelTpoHa. HykionHnas mopens sjpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30Tormsl.

Anb(a-pacnaa. OJEKTPOHHBII M TO3UTPOHHBIM Oera-pacnag. [‘amma-
U3JIydeHue. 3aKOH PaAu0aKTUBHOTO pacraja.

DHeprus CBs3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepekt Macchl sipa.

SnepHele peakuuu. [lenenue u CUHTES €.

SAnepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobnemMbl U IepCIIEKTUBEI
AIEPHOU DHEPIETUKH. DKOJIOTUYECKUE ACTIEKTHI IAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOMIOIEHUS U PETUCTPALIUH JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, simepHbIii peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3BUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. J1eMeHThI ACTPOHOMHHU U ACTPOPU3UKHU

Otansl pa3BuTUs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3aHoro Heba. Co3Be3qusi, sSpKUE 3BE3NBI, TUIAHETHI, UX BUIUMOE
JBUKEHHUE.

ConHeuHas cucrtema.

Connue. ConnewyHass akTWUBHOCTh. Mcrounuk sHepruu CosiHIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTPalbHbIA KIJlacC —
CBETUMOCTBY». 3BE3[bl TJIABHOM I1OCJIEN0BATEIBHOCTH. 3aBUCUMOCTbh «Macca —
CBETUMOCTB» JJI 3BE3/l TJIABHOM IMMOCJIEN0BATEIBHOCTU. BHYTpEeHHEE CTpOEHHUE



3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BoIonu CoJHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Muineunsiii I[Tyte — nHama ['amaktuka. [lomoxxenwe u aBwxenune CoJiHIIAa B
lNamaktrke. Tumnbl ramakTuk. PagunoranakTuky U kBa3apbl. YEpHbBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nsiydyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0i1emMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HabGnroneHnus: HeBOOpYKEHHBIM TIJ1a30M C HCIIOIb30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH I ONpe/ieNIeHUs MOJI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEPHOrO MOJyIIApHs U IPKHUE 3BE3BI.

Hab6nronenus B teneckon Jlynsl, miianet, Mneunoro IlyTu.

Oo0o01maromiee NOBTOPEHUE

Ponb ¢usuku uW acTpOHOMUUM B OSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M ATUYECKOM cdepax JesITeIbHOCTH YeIOBEKa, pOjib U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTUHE MUPA, POJIb PUINYECKON TEOPHH
B (JOpPMHUPOBAHUU NPEACTABICHUHN 0 (PU3HUUECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHpa B OOLEM PSIAy COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX
IIPEACTABICHUAN O IIPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnku 0a3zoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMyd MAaTEMaTHUKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHWA: SIBJIEHWE, Hay4HbId (GakT, TUMOTe3a, (u3nueckas BEJIWYMHA, 3aKOH,
Teopusi, HaOIOIeHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIeHHWE CHCTEMBl YpPaBHEHHUW, TPUTOHOMETPUYECKHUE
(YyHKUUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbI M MX IMPOCKUUU HA OCHU KOOPJMHAT, CJIOKEHHUE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKK MOJ00US TPEYroJbHUKOB,
ompeIesICHHE TUIOMIAIU TUIOCKUX GUryp u o0bEMa Tell.

buonoeus: »nextpuueckue sBICHUS B KUBOM mpupone, KojedaTelbHbIe
JIBUKEHUS B KMBOM MPUPOJAE, ONITUUYECKUE SABJICHUSA B )KUBOW MPUPOIE, NEHCTBUEC
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIIETKU, CHEKTPaIbHbIA aHAIN3.



l'eoepaghus: MarHuTHBIE TIOJIFOCA 3€MJTH, 3aJI€KU MAarHUTHBIX Pya,(OTOChEMKA
36MHOM IOBEPXHOCTH, NPEICKA3ZAHUE 3EMIIETPSICEHUN.

Texunonocus: NWHUAM DJEKTPOINEpeaad, TI€HEpaTop MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTENIb, MHAYKIMOHHAA TM€4Yb, paaap, PaaUuONPUEMHHUK, TEIECBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIIMOHHBINA armapaT, BOJOKOHHAS OITHKA,
CoJTHEuHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMDBbI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBanusi (6a30BbII YPOBEHB) JOJDKHO OOCCTIICUUTHh JOCTIKCHHUE CIICAYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS Y4eOHOro mpeamera «Ou3nka» JOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOIUXCS PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEIBHOCTH B IMPOIECCE PeaM3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIBLHOMN IESTEILHOCTH, B TOM YHCJIEC B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIECYETOBEYECKHX T'yMAaHUCTUUECKUX U
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HMHTEpPECaX TIpa)KJaHCKOTrO
o0111ecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOU 1€ TEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON WJICHTUYHOCTH,
NaTPUOTU3MA,

LEHHOCTHOE OTHOUIEHHWE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, TUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIEC B
NESTEIIbHOCTH YYEHOTO;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRA,
MPUCYIIEro (PU3NYeCcKoil HayKe;



5) Tpya0BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbiM chepam MpodecCHOHANTBHON NeATeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PM3UKOHN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiel mpodecCuu 1 peaan30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTBh M CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3UKN HA TIPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rNYecKOr0 BOCIIUTAHUSI:

Cc(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYPhl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUIECKHUX MTPOOIeM;

TUTAHUPOBAHKE W OCYIICCTBIICHUE IEHCTBUI B OKPYKAIOIIEH Cpe/ic Ha OCHOBE
3HAHMS LEJIed YCTOWYNBOTIO PA3BUTHA YEIIOBEYECTBA;

pacIIMpeHre OmbITa ACSITEIFHOCTH SKOJOTHYECKOW HAMpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHU 10 (HU3HKE;

7) HEHHOCTH HAYYHOTO TIO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTENbHOCTH, TOTOBHOCTH B MPOIECCe
U3y4YeHUS (PU3UKH OCYIIECTBIISTH MPOCKTHYIO U UCCIIEI0BATENBCKYIO IS TEIHHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue AeMCTBUA:
CaMOCTOSITeILHO  (DOPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENN JIEATEIbHOCTH, 3aJaBaTh NMapaMeTpbl U KPUTEPUU KX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTH M TMPOTHUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarbiBaTh IJIaH PELICHUS] MPOOJIEMbI C YYETOM aHalv3a HWMEIOIIUXCS
MAaTEpUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JIESITEIIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCJIOBHUSIX  PEaJTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;
pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE TIPH PEIICHUH )KU3HCHHBIX ITPOOJICM.
ba3oBble ucciiegoBare/IbCKHe J1eiCTBHA.
BJIAJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSAMHU U METOAAMHU
(bu3HUecKOl HAyKU;



BJIAJ€Th HaBbIKAMU y4€OHO-UCCIIEI0OBATEIbCKON U MPOEKTHON AESTEIbHOCTU
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB peIIeHUs 3aaad (PU3NYECKOTO COACpKAHUS, MPUMEHECHUIO Pa3TMYHBIX
METO/IOB ITO3HAHUS,

BIAJCTh BHUJAMHM JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpPETAINHA, TPEOOPa30BAHUI0O W TPUMEHCHHUIO B PA3JMYHBIX y4eOHBIX
CUTYaIIMsIX, B TOM YKCJIE MPU CO3/JaHUU YUEOHBIX MTPOEKTOB B 00IaCTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHMS, HAXOUTh apTYMEHTHI JIJIS TOKA3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh MApaMETPhl U KPUTECPUU PCIICHUS;

aHANIM3UPOBaTh TIOJIyYCHHBIE B XOJ€ pEIICHHUs 3aJayd  pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESATEITLHOCTH, B TOM YHCIIE TIPA U3yYeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3MKE B MPAKTHUYECKYIO 00J1acTh
KU3ZHENIEATECIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH IPOOJIEMBI U 33]1a4H, TOTYCKAIONHEe aThTCPHATUBHBIC PEIIICHMUS.

Pabora c ungopmanmei:

BJIAJICTh HABBIKAMHU TOJydeHHs] MHPOpManuu (HU3UIECKOTO COJCPKAHHS W3
HMCTOYHMKOB PAa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIIECTBIISATH IIOMCK, aHAIN3,
CUCTEMATH3AIMI0 W WHTEPIPETANi0 WHOOPMAIIMU Pa3INYHBIX BUAOB U (GopM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIb30BaTh  CPENCTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AIMOHHBIX
3a/1a4 C COOII0/ICHUEM TPEOOBAHUM IPTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OATUYECKUX HOPM, HOPM HHQPOPMAIUOHHOM
0e30I1aCcHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJCpKaHUS B Pa3IWYHBIX (opmaTax ¢
y4éTOM Ha3zHAYCHUS WH(POpPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpAst ONTHMAIBLHYIO
(dbopMy mpeICTaBICHNS U BU3yaJIn3aIliH.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBHSA:
OCYILECTBIISAThH O0IIIEHNE HA ypOKaX (PM3UKHU U BO BHE-YPOUHOM JEeSTEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyalldd M  CMSAr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3JaraTh CBOKO TOYKY 3PEHHUS C HUCIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

IIOHMMATh U MCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIAYAJIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0T0O YJI€HA KOJUIEKTHUBA;

NPUHAMATh LEJIM COBMECTHOM  JIEATENIBHOCTH, OpPraHW30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS IO €€ JOCTHIKECHUIO: COCTABJIATH IUIAH JICMCTBUM,
pacrupenenaTb poid ¢ y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KAYE€CTBO CBOET0 BKJIA/1a U KaX/10I0 YYaCTHUKA KOMaH/Ibl B OOLIHIA
pe3yJbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATh HWJEH C TO3WLHH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIe y4eOHbIe NelicTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTH
(U3MKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh WU (POPMYIHPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATEJIBHO COCTABJIATh IJIaH PEIICHUS PacdyE€THBIX M KadeCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

pacuMpsTh paMKH y4eOHOIro IMpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 3a peLIeHue;

OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIUMU B 00JacTU
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th HABbIKAMHM  IO3HABATEJIbHOM  pedieKcuH KaKk  OCO3HAHUs
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIbHBIX IPOLIECCOB, WX PE3YJIBTATOB U
OCHOBAaHUII;



UCTIONIb30BaTh MPUEMBI pedIeKCHUU AJIs OIICHKU CUTYaIlud, BBIOOpa BEPHOTO
pEIIcHUS;

YMETh OILICHWBAaTh PUCKHA M CBOCBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHIDKCHUIO,

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TPH aHAIM3E pPe3yIbTaToOB
NEeSTETHbHOCTH;

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TIPH aHAIW3€ pe3yIbTaToOB
NEeSTETbHOCTH;

pHU3HABaTh CBOE MPABO M MPABO JIPYTUX Ha OITHOKH.

B mporecce NOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPaMMBI
no ¢Gu3MKe JUISI YPOBHS CpPEAHEro OoOIIero o0pa3oBaHHs y OOyYarommXxcs
COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN WUHTEJIEKT, peAnoararonuii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAIIEHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIBHON CEpHI,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJACHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K
YMOITMOHAIBEHBIM U3MEHECHHSIM | TIPOSIBIISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHE MOTHBAIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHHIO 1ETU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HCXOJI1 U3 CBOHUX
BO3MO>KHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AYMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIIHNX CITOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kjacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3MKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpaA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIbHOCTH JIFOJIE;

YYUTHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEpIIMAIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPIOE TETIO,
WJICAUTbHBIN Ta3, MOJAEIHN CTPOCHUS T'a30B, KUJIKOCTEW U TBEPIBIX TEJ, TOUECUYHBIN
ANEKTPUUECKUN 3apsij] IPU PEIICHUH (PU3NIECKUX 3a]1a4;



pacrno3HaBaTh (U3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOECHMUS BEIIECTBA U
ANEKTPOAUHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE TMajJeHUe TeJ, IBIKEHUE MO0 OKPYKHOCTH, UHEPIIHS, B3aUMOJCHCTBHE
ten, qupdy3usa, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE >KUJIKOCTEN M TBEPHBIX TEI,
U3MEHEHuEe 00bEMa TeNl MpU HarpeBaHUU (OXJIaXAECHHUHU), TEIUIOBOE paBHOBECHE,
HCIapeHue, KOHJCHCAlUA, IUIABICHUE, KPUCTAIUIM3alUs, KHUIIEHUE, BIaXKHOCTb
BO3/1yXa, IOBBILICHUE IABJICHUs Ta3a IPU €r0 HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXIY ITapaMeTpaMH COCTOSHHS ra3a B M30IPOLECCax, dIEKTPU3aLUs Tell,
B3aUMOJECHCTBUE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JIBKEHUE, UCMOJb3ysl (U3NYECKUE BEITUYMHBI:
KOOpAWHATa, IIyTh, IEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl DHEprus, NOTCHUMAIbHASA DHEPIUs, MEXaHUYECKasd
paboTa, MexaHUYecKas MOIIHOCTb, IPU ONHMCAHUM TPABHIBHO TPAKTOBATh
(U3MYECKUIl CMBICT MCIHOJIb3yEMbIX BEIMYHMH, WX OOO3HAYEHUs W EAUHULBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3UYECKYIO BEIUYHUHY C APYTHUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONb3ysl (DU3UYECKHE BEJIMYMHBL: [JABJIEHUE Tra3za, TEeMIeparypa, CpeIHss
KUHETUYECKasi DHEPrus XaOTUYECKOr0 JIBWIKEHUSA MOJIEKYJI, CPEIHEKBaApaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHSsS »Heprusi, padoTa rasa,
KOA(QPUIUEHT TMOJIE3HOTO JIEHUCTBUS TEIUIOBOTO JBUTATENs; IPU ONUCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UYECKUU CMBICI HCHOJIB3YEMbIX BEIMYMH, UX
000O3HAUEHUs U E€OUHULI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(pu3nYeCcKyo BEIMYUHY C IPYTUMH BEJIUYMHAM;

ONMCBHIBATh U3YYEHHBIC AIIEKTPUUECKUE CBOKWCTBA BEILECTBA U DJIEKTPUYECKUE
ABJIEHUS (MIPOLIECCHI), UCTIONB3Ys (PU3HMUECKUE BEITUYMHBI: IJIEKTPUUYECKUHN 3apsil,
JJIEKTPUYECKOE I10J1€, HANPSHKEHHOCTD I0JIA, ITOTEHIINAJ, PA3HOCTh IIOTEHIIUAJIOB;
Py OMNHUCAHUM TPaBUIBHO TPAKTOBATh (U3MUYECKUH CMBICI HCHOJIb3YEMBIX
BEJIUYMH, MX OOO3HAUYECHHMS] M EJAMHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JaHHYIO (PU3UUECKYIO BETUUYHMHY C JPYTMMH BETMUMHAMU;

aHaJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3NUECKHE
3aKOHBI U IPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HerotoHa,
3aKOH COXpPaHEHUsT MEXaHWYECKOM OHEPIMH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
OPUHLHAI CYNEPHO3ULUUNA CHUJ, NPUHUMUII PAaBHONPABUS HWHEPUHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYIAPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEILECTBA, Ia30BbIC
3aKOHBI, CBA3b CpEIHEH KMHETUYECKOM IHEPTUM TEIUIOBOTO ABUYKEHMS MOJIEKYII C
a0COJIFOTHOUM TemIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pas3nnyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIpAKEHHE W YCIIOBUSA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TPUHIUIIBI ACHCTBUS MAILIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3auvaTh YCIOBHUS MX O€30MaCHOTO MCMIOJIB30BaHUS B TTOBCEAHEBHOM
KU3HH,

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHM, MPH STOM
dbopmyupoBaTh MpodIeMy/3aauy U TUIIOTE3y YIEOHOTO AKCIIEPUMEHTA, COOUPaTh
YCTAaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUSs, MPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBI

OCYILECTBISAThH MPSMBbIE U KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETUYHH, TIPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO U3MEPEHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIMYMHAMHU  C
WCIIOJIb30BaHUEM TPSAMBIX H3MEPEHMI, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(duKCHpOBATh pe3yIAbTATHI MOJTYICHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMUMH B BUJIC
Ta0JuIl U TPaUKOB, J€NIaTh BHIBOABI IO PE3YJIbTATAM HCCIICIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO DSKCHEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTENIBHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pynoBaHUs;

pemarbs pacu€THbIE 3aJayd C SIBHO 3a/JlaHHOM (PU3MYECKOW MOAEIbIO,
UCTOJb3Ys (PU3UUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUA 3a7a4u
BbIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMHBI U (POPMYIIHI,
HeoOXOoauMBbIC N7l €€ pelIeHHs, MPOBOIUTH PacuéThl M OICHUBATHh PEaTbHOCTH
MOJy4YE€HHOTO 3HaueHus (PU3NUECKOI BEINUNHBI;

peraTh KaueCTBEHHbBIC 3a1a4i: BRICTPAUBATh JIOTHYECKH HETIPOTHBOPECUUBYIO
LENOYKY PACCYXICHUU C OMOpPOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYecKue sIBJICHNUS,

WCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAITMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIIH
U TIPEJICTaBIICHUS Y4eOHOW M HAyYHO-TIOMYJISIpHOW WH(MOPMAINH, MOTyUYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

PUBOIUTH MPUMEPHI BKIIAZa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS MO (M3HMKE B TMOBCEIHEBHOM XU3HU
i obecriedeHust 0€30MacHOCTU IpHU OOpaIIeHuy ¢ IpUOOpaMu U TEXHUUYECKUMHU



YCTPONCTBAMHU, JIJISi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTathb B TpYIIE C BHIIOJIHEHUEM PA3JIMYHbIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO paCHpEAeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUAX, aJICKBATHO OLICHUBATH
BKJIaJT K&KJIOTO M3 YYaCTHUKOB TPYIIITHI B PEIIEHNE PacCMATPUBACMOM MTPOOIIEMBI.

K xoHiy o0yuenus B 11 kjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUWA, B IMPAKTUYECKOW JESITEIbHOCTH JIOJIEH, LUETOCTHOCTh U €IMHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHUS M3YYCHHBIX (PUINYECKUX MOJENeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUEUHbI UCTOUYHUK CBETA, S/ICPHAS
MOJIe]Ib aToMa, HYKJIOHHAs MOJIeJIb aTOMHOIO siijpa MpU penieHUur (HU3NYECKUX
3a/1ad;

pacrno3HaBaTh (U3MUYECKHE SIBJICHUS (TIPOIECChI) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU W KBAHTOBOM (DU3UKH: DIEKTPUUYECKAs TPOBOUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, OJJICKTPOMArHuUTHAas WHIYKIMS, JEWCTBUE MAarHUTHOTO TOJA Ha
MPOBOAHUK C TOKOM W JBWXKYIIMICS 3apsij, SJICKTPOMAarHUTHBIC KOJeOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE pPACIpPOCTPAHEHUE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHus, audpaknus U TOJApU3AIMsS  CBETa, JTUCIEPCHS CBETa,
dboTornekTpuueckuit 3pdext (potoaddekT), cBeTOBOE AaBiIEHNE, BOSHUKHOBEHUE
JUHENYaToro CrHekTpa aromMa BOAOPOJa, €CTECTBEHHAasT M HUCKYCCTBEHHAs
PaauOaKTUBHOCTB;

OMKCHIBATh W3YYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIC,
ONTHYECKHE,  JJIEKTPUUECKYID  TPOBOJUMOCTh  Pa3NUYHBIX  CpeA) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3UYECKUE BEIUUYUHBI:
ANEKTPUYECKUH 3apsifl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHUE, SJIEKTPUUYECKOE
COTIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs Cuila, paboTa TOKa,
UHIYKLIHWST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIKH, SHEPrus AJICKTPUYECKOTO M MArHUTHOTO TMOJIeH, Mepuoj MU YacToTa
KoneOaHuii B KoieOaTeaTbHOM KOHTYpe, 3apsj M Cujla TOKa B IMpoliecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasi CHWJa JIMH3BI, TIPH OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W €IUHHUIIBI, YKa3bIBaTb
dbopMyIIbl, CBS3BIBAIOIIME TAHHYIO (PU3MUECKYIO BETUYUHY C IPYTUMU BETMYMHAMU;



ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBJICHUS U TPOLECCHI, HCIONb3Ys
¢du3nUecKrue BEIMYHUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
94acTOTa CBETA, SHEPTUS U UMITYJIhC (POTOHA, IEPUO TOJypacmaaa, SHEPTHs CBSI3U
aTOMHBIX SIEP, TPHU OINHUCAHUM TIPABWIBHO TPAKTOBATh (U3MUECKHH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIbI, YKa3biBaTb (OPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAMM3UPOBAaTh (PU3MUECKHE MPOIECCHI U SBJICHHSI, UCIOIB3YS (HU3UICCKUE
3aKOHBI U MPUHIUIEL: 3aK0H OMa, 3aKOHBI MTOCJIEI0OBATEILHOTO M TaPAJIICIIBHOTO
COCIMHEHMSI TMPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH AJIEKTPOMAarHUTHOM
UHAYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTPAHEHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODiHIITeHHa s hoTodddekra,
3aKOH COXPaHEHHWS JHEPTHH, 3aKOH COXPAHEHUS HMITYJIhCa, 3aKOH COXPAHCHHSI
AJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUsS MAacCOBOTO 4MCIa, OCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacraja, Ipu 3TOM Pa3inydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBHUS (TpaHMIlbl, O0OJACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAIIPaBJICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa u cuiibl JlopeHta;

CTPOMTh W ONHCHIBaTh H300paXEHUE, CO37aBAEMOE ITUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 0 HCCIEAOBAHUIO (PU3UUYECKHX SBICHUN U
MPOIIECCOB C HCITOIB30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPCHHHA: MPU ITOM
dbopmynupoBaTh MpodIeMy/3aauy U TUIOTE3y YUYEOHOTO AKCIEPUMEHTA, COOUPaATh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOHMpaTh ONTHUMAJIBHBIA CIOCOO W3MEPEHUS W HWCIIOB30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHH;

MCCJIEI0OBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUUH C UCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUI: TPH STOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHPOBATH pE3yJIbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BUJE TaOIUIl U TpaduKoB,
JIeaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUMN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-HCCIICNOBATEIBLCKOH W IMPOCKTHOM
JESTETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (PU3MUECKON MOJENbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HE0OXOAMMBIE I €€ PEIICHMs, MPOBOAUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4E€HHOTO 3HAUYCHUs (PU3HUUECKON BEITUYUHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHUM C ONOPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyeckue sBICHUS;

UCIOJB30BaTh  INPU  pPEIIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU AJIs NTOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAL[UH
U TIPEJCTaBJICHUS yueOHOU M HAYYHO-TIOMYJISAPHON MH(OpMALIUY, TOTYyYECHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOJIydaeMyto HHGOPMAIIHUIO;

OOBSACHATh MPUHLUMIIBI JEHCTBUS MAallUH, HIPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30IaCHOIO MCIOJb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO0 MHUpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
i obecrieyeHus: 0€30MacHOCTU MPU OOpalIEHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3[I0POBbSI U COOJIIOICHHUSI HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOUIEH CPEJIE;

paboTarb B TIpYININE C BHIIOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh pabOTy TIpPyHIbl, PALMOHAIBHO pACHPENENsATh OOS3aHHOCTH U
IJIAHUPOBATh JIESATEIbHOCT B HECTAHAAPTHBIX CUTYalUsAX, aJCKBATHO OLICHUBATH
BKJIAJl KayKJJOTO M3 YYACTHUKOB I'PYIIIBI B pEHIEHUE pacCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bubmuoreka [JOK
1.1 ®u3uKa U METOIbI HAYYHOT'O ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpgen 2. MEXAHUKA
bub6mnoreka [IOK
21 Kimnematirka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHbBI COXPaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBbI TEPMOUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bub6nuorexa [IOK

®a30BEIC Mepexoabl

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

Hroro no pazueny 24
Paznen 4. 3JIEKTPOANHAMUKA
bu6mmorexa [IOK
41 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYecKuil TOK. TOKHM B bubmuorexa [JOK
4.2 12
Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Utoro no pazneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KITACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHU4ecKue u AJIeKTPOMarHuTHBIE 9 1 bubnmoreka [JOK
' KoneOanus https://m.edso0.ru/7f41c97c
99 MexaHn4YecKHe U PJIEKTPOMArHUTHbBIS 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
23 Omrika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

OCHOBBI crieNMAIbHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 i
DIIEMEHTHI KBAHTOBOI OITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue atoma 4 bubmmoteka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

4.3

ATtoMHoOE s1po

bu6nmorexa [IOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUH U acTPO(YU3UKH 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 Eggﬁ;ﬁfgggﬁ}; £4107¢
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KonTpoabhubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
®du3uka — HayKa 0 IpUpoOJE.
1 Hayunsie MCTZK BbI HOSHEI:HI/I}I 1 bubmmorexa [JOK
i a https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlero Mupa
Pois 1 MecTO Qu3MKH B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmoreka [JOK
Hay4HOW KapTUHBI MHpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITEIILHOCTH JIFOICH
Mexanudueckoe IBUKEHUE.

3 OTHOCHTEIHFHOCTh MEXaHUUECKOTO 1 bubmorexa [JOK
nerkeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOIMHEHHOE 1 bu6muoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE ITPAMOIIMHENHOE 1 bu6muoreka [IOK
JBIKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe mazieHue. Y CKOpeHue 1 bubnuotexa [JOK
CcBOOOIHOTO ITaCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BHXEHUE.

7 JIBr>kKeHUE MaTepUaIbHOM TOUKH 110 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuntun oTHOCUTELHOCTH [ anwies. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanpHbIe CUCTEMBI OTCYETA.
[Tepssiii 3akoH HetoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

bubmuorexa [JOK

9 cynepno3uuuu cui. Bropoi 3akox
yiep 1 P . https://m.edsoo.ru/ffOc3be8
HeroToHa 7151 MaTepUanbHON TOUKH
Tperuii 3axkon HbroToHa 17151 bu6mmoreka [IOK

10
MaTepualbHbIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro tarorenus. Cuna

11 TspkecT. [lepBas kocMuyeckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akos ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuuuent tpenus.

13 Cuna CEH OTI/IBJIeIg)I/Iq?)I pu BH)I:(eHI/H/I bubmmorexa [JOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE M BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnoreka [JOK
MowmeHnT cuibl. [1neqo cuiibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynsc MaTepralbHONM TOYKH,

15 CUCTEMBI MaTEPHUAIIbHBIX TOYEK. bu6muoreka [IOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
nMIynbca. PeakTuBHOE JBUXKEHUE
PaGota u MOIITHOCTH CHITBL.

16 Kunernueckas 3Heprusi MaTepuagbHON bu6muoreka [IOK
Touku. Teopema 06 n3MeHEHUHN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOI SHEPT U

17 [ToTennuanpHas YHEPTHSI. but6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas SHEPrUs yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas SHEPTUS Tella BOIU3H
MMOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ffOc461a

18

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYEeCKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHUs MEXaHUYECKOM
SHEPTUU

bub6nmorexa [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabora
«HccnenoBanue cBs3u pabOThI CUIIBI C
W3MECHCHHEM MEXaHHYECKOHN SHEePTUn
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KIyTa»

20

KonTponbHas pabota no reme
«Kunemaruka. /[nnamuka. 3akOHBI
COXPAHEHUS B MEXAHUKEY

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYeCKOU Teopuu. bpoyHoBCKOE
neuxenue. JAupdysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aUMOJECUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUJIKOCTEN
U TBEPIBIX TENI

23

Macca monekyn. Konuuectso
Beulecta. [locrosunas ABoraapo

24

TennoBoe paBHoBecue. Temneparypa
u e€ n3mepenue. [llkana remneparyp



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

Henscns

Wneanpubiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

2 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIiepaTypa Kak Mepa

26 CpellHel KHHETUYECKOM SHepruu bubnmoreka [JOK
JIBH>KCHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona

27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
Jlaboparopnas pabora

28 «HccnenoBanue 3aBUCUMOCTH MEXTY
napaMeTpamMmu COCTOSHHUS
pa3peKEHHOT0 raza»

29 N3onponeccel B MACAIBHOM Ira3e U uxX bu6nuoreka [IOK
rpaduyecKoe MmpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BHuyTpenHnss sHeprus
TEPMOJINHAMHYECKON CUCTEMBI U

30 crroco0sI e€ m3MmeHeHus. KonmmdecTBo bubmorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPIus 0JJHOATOMHOTO H/I€AIbHOTO
rasa

31 Buasl Tenonepenaun bubnmorera [TOK

https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTD BEILIECTBA.
32 KonunuecTBo TemioTel npu bubmmorexa LOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbI mporiecc

33 [1epBblil 3aKOH TEPMOJIUHAMUKHU U €TO bu6muoreka [IOK
IIPUMEHEHHE K U30IpoLieccam https://m.edsoo.ru/ffOc5efc

34 HeobOpatumocTh mporieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunmun geiicteus u KI1J[ TremioBoii

bubmuorexa [JOK

3 MaII{HbI https://m.edso0.ru/ff0c600a
36 Muxn Kapno u ero KI1J]
37 DKOJIOTHYECKHUE MTPOOIIEMBI
TEIUIOPHEPTeTHKHI
38 Oo6o06maromuit ypok «MonekynspHast bu6mmoteka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrponsHast pabora o reme
39 «MonexynsipHast ¢puznuka. OCHOBBI bubmmorexa LHOK
yup ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBanue 1 KOHIECHCAIIHS. bu6mmoteka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS M OTHOCUTEIbHAS
41 BJIAJXHOCTH BO3/yxa. HachleHHbIN bubmorexa LHOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucramnmmyeckue n
42 amopdHbIe Tena. AHU30TPONHS bu6muoreka [IOK
CBOWCTB KpUCTAIUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauiel. COBpEMEHHBIE MaTEePHAIbI
[InaBneHue U KpUCTAIIU3ALIUS.
but6mmorekxa [{IOK
43 VY aenbHas TemaoTa MIaBICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
but6mmorexa [IOK
44
YpaHenue Tenosoro bananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tesl. INeKTPUIeCKUu bubnuotexa [JOK

3apsn. JIBa BUaa SIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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3apsa10B

[IpoBOIHUKHN, AUINEKTPUKHU U

46 IMOJIYIIPOBOJHHUKHU. 3aKOH COXPaHEHUS bubmorexa LOK
yHpoBoad ' P https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOTO 3apsiia
B3aumogeiicTBue 3apsi0B. 3aK0H
47 Kynona. ToueuHbIil dlIEeKTpHUYECKUN bubmorexa LOK
Y ' P https://m.edsoo.ru/ff0c6ced
3aps
Hanpsisk€HHOCTB 271EKTPUYECKOTO
48 nosis. [lpunnun cynepno3unuu bubnmoreka [JOK
JNEKTPUYECKUX NONEH. JInHnn https://m.edsoo.ru/ff0c6df2
HaANPsHKEHHOCTH
Pabora cut 251eKTpoCcTaTHIeCcKOro
49 noJist. ITorennuan. PasHocTh bubmmorexa [JOK
’ tai. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAJIOB
IIpoBOAHUKH U TUIIEKTPUKH B
50 3J'IpeI(T OCTaTUYECKOM HOIj'Ie bubmmorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JlupnekTpuueckasi HpOHULAEMOCTh
bu6nuorexa [JOK
51 OnexkrpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH MIIOCKOTO
52 KOHIIEHCAaTOpa. DHEPTus 3apsHKEHHOTO bubmorexa HOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
53 JlaGopatopHnas pabota "U3mepenue
3IEKTPOEMKOCTH KOHAEeHcaTopa"
[IpuHIMIT AEACTBUS U IPUMEHEHHUE
54 KOH/JIEHCATOPOB, KOIMPOBAIBHOTO

amnmapara, CTpyHHOTO MPUHTEPA.
DneKTpocTaTHYECKas 3aIuTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azemIieHne 2IEeKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporunenue. 3akon Oma j1st
y4acTKa [enu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JIabopaTopHas pabora
«M3yueHne CMEIMaHHOTO COCTUHEHUS
PE3UCTOPOBY

bubnnorexa [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AJIEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa /17151 TOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne DJIC ucrouHmka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs MPOBOJIUMOCTH TBEPIBIX
METAJUIOB. 3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI MCETAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUUYECKUN TOK B BaKyyMe.
CBolicTBa 3J1€KTPOHHBIX ITY4YKOB

61

[TonynpoBOIHUKH, UX COOCTBEHHAs U
IIpUMecHas MpoBOAUMOCTb. CBoMCTBa
p—n-nepexoxa. IlonynpoBogHUKOBEIE
npubopsI

but6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUI TOK B paCTBOpPaX U
pacriaBax 3JeKTPOJIUTOB.

bu6nmoreka [IOK

62 DNEeKTpONIUTHYECKAs TUCCOLIUALIUS. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJIEKTPUUYECKUH TOK B ra3ax.
CaMoCTOSTENIbHBIN 1 bubmuorexa [JOK

63 . 1
HECAMOCTOSITEIbHBIN pa3psan. MonHus. https://m.edsoo.ru/ffOc84ae
[Inazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnmnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6006maromuit ypok 1 bubnmoreka [JOK
«NEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbHas padota no reme

66 «Inekrpocraruka. [locTossHHBIN 1 bubmuorexa [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHblit ypok. KonTponbHas 1 bu6muoreka [IOK
pabora o Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maromuii ypok 1 bu6muoreka [IOK
o temam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE—H Tema ypoka Bcero Konrpoabueie | Ipaxrueckue II/I[:;:eHllﬂ :)Ig[?al;(();];fenbﬂme
padoThbI padoTbI pecypenI
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIEHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [JOK
Bekrop MaruuTHON nHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM WHIYKIIHH
MarsauTtHoe 1oJjie IpoBOJHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabora «3yueHue 1 1 bubnuoreka [JOK
MarHUTHOTO MOJIsI KATYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ ToKOM. Cuina Ammnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBMEe MarHUTHOrO NOJISI HA

5 JBUKYLTYIOCS 3apSKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cwa Jlopenia. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas uHayKuus. [lotox

6 BEKTOpa MarHuTHOM uHaykuu. J/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

uHaykuu Gapanes

JlaboparopHas pabota
«MccnemoBanue siBJICHUS
3HeKTpOMaFHHTHOﬁ HUHAYKIOUN

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camounAykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MAarHUTHOTO TOJIS KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T10JIe

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

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOJABUTATEIb,
YCKOPUTEIIHX 3IIEMEHTAPHBIX YACTHIL,
MHIYKIIMOHHAs [1€Yb

10

O6o06maromuit ypok « MarautHoe
nose. DJIeKTPOMarHuTHasE MHTKIIUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota o teme
«Mar"uTHoe 1oJI€e.
DNIeKTpOMAarHuTHask UHIYKLIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CBo06oiHbIE MEXaHUYECKHE
kosiebanus. ['apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIEOaHUH.
IIpeBpatienue sHepruu

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

13

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl TPy3a»

14

Kone6arenbuslit koHTYp. CBOOOIHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM KoJIc0aTeIEHOM KOHTYPC.
AmnHanorus MECXKAY MCXaHUYCCKHUMU U
SJICKTPOMAariuTHBIMHA KOJICOaQHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsSI SHEPTUH B UJCATLHOM
K0JIeOaTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

I[IpencTaBiaeHne O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MeXaHu4ecKue Kojebanus. Pesonanc.
BI)IHY)I(Z[GHHI)IG BHGKTpOMaFHI/ITHI)Ie
KOJIEOAHUS

bub6mnoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MolHOoCTh
NIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactro,
nepeaaya u notpediieHue
ANEKTPUYECKON JHEPT U

19

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHNE HIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHHM 3JIeKTpornepenayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
KynpTypa ncnonb3zoBanus
3JIEKTPOIHEPTUHU B MMOBCEAHEBHOM
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUEeCKUE BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21
pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsle 1 MPOJOJIBHBIE BOJIHBI
3Byk. CKOpOCTh 3ByKa. | pOMKOCTh bubnuoreka [IOK
22
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa u ckopocTts. [1lkana bubamorexa [OK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHUUIBI paIUOCBS3U U
24 TesneBuieHus. Pa3Butue cpeacts
cBsa3u. Paguonokanus
o5 KonTtponpshas padora «Konebanus u bubnuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacIpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnoreka [JOK
Toueunslil HCTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oTpaxxeHus ceera. [loctpoenue Bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
n300pa’keHHi B IJIOCKOM 3epKaiie
[Ipenomnennue ceera. [lonHoe
28 BHyTpeHHee oTpaxeHue. [IpenenbHbIit bubnuorexa [IOK
YT'OJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUs
29 JlaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
MOKAa3aTeIIs MPETOMIICHUS CTEKITA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [Toctpoenue n3odpaxeHuii B bubmuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

nuH3e. Popmysia TOHKOU JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «HcenenoBanue CBOUCTB
M300paXCHUI B JIMH3AX)»
Hucnepcus ceeta. Cll0KHBIN COCTaB
32 6enoro csera. Ller. JlaboparopHas
pabora «Haburoienue nucriepcuu
CBETa»
33 WnTepdepenmus ceera. Judpakuus bubnuoreka LIOK
ceta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue npruOOpPbI U yCTPONUCTBA U
YCIIOBUS MX O€30MaCHOTO MPUMEHEHHS
['paHuUIBI TPUMEHUMOCTH
36 KJ1laccnueckor mexanuku. [loctynarst bubnmnoreka [JOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. BuG OK
37 3amesieHne BpEeMEHH U COKpaIlleHne nosmotexa I
JR—— https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYJIbC PENSTUBUCTCKON Eub OK
. nOIMoTeKa
38 gacTHIbl. CBS3b MAaCChI C SHEPTUCH H oreka L
HMITYTHCOM. DHEpIHA TOKOS https://m.edsoo.ru/ffOcfc68
KonTtponbHas padora «OnTuka. Eu6 OK
39 OCHOBHI CTIEITUATBHON TEOPUHU ubmaorexa I

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®otoubl. Dopmyna [1nanka. DHeprus

bu6nmmoreka [IOK

40
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
HOINOTEKA
41 .0 A.T.
pororpexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl hortoddhdexra. YpaBHeHUE
42 3ﬁHMTe§Ha nq:pq)oma(b(;ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» dpotodrddexra
Hasnenue ceera. Onwite [1. H.
43 JlebGeneBa. XumMuueckoe JeicTBUE bubmaorexa LJOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTo37eMEHT, GOTOIATIUHK,
CoNTHe4Has OaTapesi, CBETOUO]T
45 Pemenne 3amad mo TeMe «DI1eMEHTHI bu6mmoteka [IOK
KBAaHTOBOM OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. ONBITEI
46 Pezepdopna o paccesHuIo 0-4acTu bubmmorexa [JOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mmozienp aToma
bu6mmoreka [JOK
47 IT b
OCTYNIATR bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoinenue GoTOHOB
48 o I/I}II'ILIC eX0ole aTOMeIlJl co H(()I;o OBHS bubnnorexa [IOK
p pexon . a P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyrou. Buapl ciekTpon
BoaHoBEIEe cBOlicTBa yacTull. BoaHEI
. bubmuorexa [JOK
49 ne bpoits. Kopryckymsipao-

BOJIHOBOI AyaJIn3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC U3JIYUYCHUEC

50

OTKpbITHE paInOAKTUBHOCTU. OIBITHI
Pesepdopaa no onpeneneHuo coctaBa
PaauOaKTUBHOTO U3ITYYECHUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3ny4yeHus. Bnusaaue
pPaJIMOaKTUBHOCTH Ha JKUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['amma-usiydenue

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peaktop. [Ipo6iieMbl, MepCIeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
YHEPTEeTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKpPBITHE
no3uTpoHa. Meto el HaOIIOIeHUS U
pEeTUCTpaILfK 3JIEMEHTAPHBIX YACTHII.
Kpyrnsiii cron «@yHaaMeHTalbHbIE
B3auMOAeUCTBUSA. ENMHCTBO
buU3UYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3mH0r0 HeOa. Co3Be3aus,
SpKUE 3BE3MbI, MIIAHETHI, UX BUIUMOE
nBroxenue. ColIHEUHas cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
Ncrounuk sneprun ConHua U 3BE€37



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
10CJIeI0BaTENbHOCTU. BHyTpeHHEe
cTpoenue 3BE311. COBpeMEHHbIE
IIPEJICTaBICHUS O IPOUCXOKIACHUN U
sBotounu CosHIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. ['anmaktuku. YE€pHeie
JBIPBI B SIAPAX TATAKTUK

59

Bceenennas. PasOeranue rajakTHk.
Teopus bonbmoro B3psisa.
PenukToBO€ n3nydyeHue.
MertaranakTuka

60

HepemeHHLIe HpO6J’I€MLI ACTPOHOMHHU

61

KontponbHas pabora «dneMeHThI
ACTPOHOMHUU U acCTPOPHUIUKI»

62

Ob6o6maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesTeTbHOCTH
yelioBeKa

63

O6o6maromuit ypok. Poib u Mmecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06matomuii ypok. Pois
buznyeckoil Teopun B GOpMUPOBAHUU
npezcTaBiIeHuit 0 pusnyeckon
KapTUHE MHpa




O6o6maromuii ypok. Mecto
(du3nUecKoil KapTHHBI MUpPaA B 001IIEM

65 1
PSY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUHN O IPUPOJIE

66 Pe3epBHbIil ypok. MarHuTHoe mnosJe. 1
DNeKTpOMAarHUTHASI MHYKIIHS
PesepBubliil ypok. OnTuka. OCHOBBI

67 CIIeIUaJIbHON TEOpUH 1
OTHOCHUTEIILHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.

68 DNeMEeHThl aCTPOHOMUU U 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Mskumes ['.4., byxosueB b.b., Corckuit M.H. ®usuka (6a30Bblii u
npoduiabHbIN ypoBHH). 10 kiace - M.: [IpocBemenue
Msxkumes ['.4., BbyxoBueB b.b., Corckuii M.H. ®uszuka (06a30Bblii u
npodunbHbii ypoBHH). 11 kitace - M.: [IpocBenieHue

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/ILIGCKI/IC MaTCpHalibl
https://prosv.ru/subject/mathematics.html

BI/I6J'II/IOTGKa HI/I(l)pOBOI‘O 06pasoBaTean0r0 KOHTEHTA Ha CauTe AKaIIGMI/II/I
Munnpocsemenus Poccun

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

bubmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
Munnpocsemienus Poccun

https://lesson.edu.ru/03/10

https://lesson.edu.ru/03/11
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