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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOTO YpOBHS Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeabHOM MporpaMmebl, mpeactaBieHHbIX B PT'OC COO, a
Takke ¢ yd€ToMm QeaepanbHOM pabouell mporpaMMbl BOCHUTAHUS M KOHIICHIUU
npenojaBanusi yueOHoro mnpeamera «Duszuka» B 00pa3oBaTENbHBIX OpraHU3ALMAX
Poccuiickoit denepannn, peain3yromnux OCHOBHBIE 00pa30BaTelbHbIE IPOrPAMMBI.

Copepxanue mporpaMMmbl 10 (u3MKEe HampaBieHO Ha (QOpPMUPOBAHUE
€CTeCTBEHHO-HAYyYHOUM KapTHHBI Mupa oOydaromuxcs 10—11 kimaccoB mnpu oOydyeHUH UX
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESITEIbHOCTHOIO IOJIXOJa.
[Iporpamma mo ¢usuke cootBeTcTBYeT TpeboBanusiM OPI'OC COO k 1UIaHUPyEeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM OOYYEeHMs, a TaKkKe
YUUTHIBAET HEOOXOJUMOCTh peaTM3alliid  MEXIPEIMETHBIX CBsi3e  (QU3MKH ¢
€CTECTBEHHO-HAayUYHbIMU Y4eOHBIMU NpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIE LIETU
u3y4eHHs PU3UKH Ha YPOBHE CPEIHETO 00I1Iero 00pa3oBaHus, IIIAHUPYEMBIE PE3YIbTAThI
OCBOCHHUS Kypca (U3HMKHU: JMYHOCTHBIE, METalpeaMeTHbIe, MpeIMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

o IUTAHUPYEMbIE pe3yibTaThl OCBOEHUS Kypca (pu3uku Ha 6a30BOM YpOBHE, B
TOM YHCJI€ IPEAMETHBIEC PE3YIbTATHI 110 T01aM 00yUeHUS;

o coziep>kanue yaeOHoro npeamera «Dusnkay 1o rogam o0ydeHusl.

dusnka Kak Hayka 0 HamboJsiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMNAsi B KauyeCTBE
y4eOHOro mpeaMera B IIKOJEe, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHMH 00
okpyxatouieM wmupe. IIKoapHBIA Kypc (QU3MKHM — CHCTEMOOOpasyrolmui A
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOILIECCOB M SIBJICHUHN, H3y4aeMbIX XUMHUEH, Ouosorueit, Qu3ndeckoi
reorpadueit 1 acrtpoHomueil. Mcronb3oBaHue W aKTUBHOE MPUMEHEHUE (U3HUECKHUX
3HAHUN OMpenessieT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuaioB C
3aJJaHHBIMH CBOMCTBaMH M Jpyrux. M3ydeHue (u3MKH BHOCHUT OCHOBHOHM BKJIag B

dbopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa oOydaroluxcs, B GOpMHpOBaHUE



YMEHUI NPUMEHATh HAy4YHbI METOJ TIO3HAHMS NPH BBINOJIHEHHMM HUMHU Y4eOHBIX
HCCIIEeI0OBAHUIA.

B ocHOBY kypca ¢u3uKu Asis ypoBHSL CpelHEro oOuero oOpa3zoBaHUsl MOJOKEH
pAx uaeH, KOTOPbIE MOXKHO pacCMAaTPUBAaTh KaK IPUHIUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJICPKUT MaTepual M3 BCeX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEeH MaTepHas Kypca GU3UKH 00beTUHEH
BOKpYr (¢u3nueckux Teopuid. Bemymwmm B Kkypce sBisiercs (HOpMHpOBaHUE
NPEJICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEILIECTBE U MOJIE.

Hoess eymanumapuzayuu. EE peanusamus mpeanonaraetT HMCIOJIb30BaHHE
TYMaHUTApHOTO MOTEHIMaNa PU3NYECKON HAyKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKU C
pa3BuTHEM O0O0IlIecTBa, a Takke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU NPoOIeMaMu.

Hoes npuxnaonoii nanpasiennocmu. Kypc GHU3MKH mpeanoaraeT 3HakOMCTBO C
HIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJIOTUYECKHX MPUIIOKEHUN U3YUEHHBIX TEOpUN U
3aKOHOB.

Hoes  oxonocuzayuu  peannsyeTcsl IOCPEJACTBOM  BBEJCHHUS  JJIEMEHTOB
COJIEpP)KaHMSI, TMOCBALIEHHBIX HKOJIOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH, KOTOpbIE
CBSI3aHbl C pa3BUTUEM TEXHUKM M TEXHOJIOTUH, a Takke O0O0CyXIeHus mnpoobieM
PalMOHANILHOTO MPUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHusi ABIAIOTCS (u3nueckue Teopuu (POpMUPOBAHHME TPEACTABICHUNA O
CTPYKTYpE MOCTpOoeHUsl (U3MUECKOH TeopuHu, poiu (QyHIaMEHTANIbHBIX 3aKOHOB U
IPUHLMIIOB B COBPEMEHHBIX IPEACTABICHUAX O MPHUPOAE, T'PAHULAX MPUMEHHUMOCTU
TEOpUH, Il OMMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBIEHUHN U MPOIIECCOB).

CucTeMHO-1eATeIbHOCTHBIN MOAX0/ B Kypce (DU3MKH pearu3yeTcs Mpexkae BCero
3a CYET OpraHu3alMK SKCIIEPUMEHTANBHON AesITeNIbHOCTH o0yyatomuxcs. s 6a3oBoro
YPOBHSI Kypca (U3UKU — 3TO MCIOIH30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja00OPaTOPHBIX PabOT, KOTOPHIE B MporpaMMme 1o (pu3nke 00beTMHEHBI

B OOIIMI CIUCOK YYEHMUYECKUX MPAKTUYECKUX padboT. Briaenenue B ykazaHHOM IepeyHe



7a00paTOpPHBIX PadOT, MPOBOAMMBIX IS KOHTPOJIS W OLEHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa3oBaTeIbHOrO IMpoliecca UCXOs U3 OCOOCHHOCTEH MIaHUPOBAaHUSA U
ocHameHus: kabunetra ¢usuku. [Ipu 3Tom obecrneunBaeTcs OBIAJEHUE O0YYarOIIMMUCS
YMEHHUSIMH  TMPOBOJUTH  KOCBEHHBIE  M3MEPEHHUS, HCCIEJOBaHHUS  3aBUCUMOCTEH
($U3NIECKUX BEIWYNH U TOCTAHOBKY OTBITOB IO MPOBEPKE NMPEUIOKEHHBIX TUIIOTE3.
bonbiioe BHMMaHue yAenseTcs PEIICHUIO PAacuETHBIX M KayeCTBEHHBIX 3ajad.
[Mpu >TOM mMs pacy€THBIX 3ama4 MPHOPUTETOM SBISIOTCSA 3aJa4d C SBHO 3aJaHHOU
dbuznueckol  MOJENbIO,  TO3BOJIAIOIIME  MPUMEHSITh  HM3yYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszzesia Kypca, TaK U MHTErpUpYsl 3HAHUS U3 Pa3HBIX
pa3zgenoB. [ KauecTBEHHBIX 3a/ad MPHOPHUTETOM SIBIISIOTCS 3a/JaHus Ha OOBSICHEHHE
npoTeKaHus (U3MUECKHUX SIBICHUM M MPOILECCOB B OKPYXKAIOUICH KU3HU, TpeOyrolue
BbIOOpa PU3NIECKON MOJIENH JJISl CUTYaIlH MMPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ tpeboBanusmu OI'OC COO k MaTrepHaIbHO-TEXHHUYECKOMY
oOecrieueHnto yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (PU3UKH Ha YPOBHE CPETHETO
oOmero oOpa3oBaHuUsl JAODKEH HM3y4aThCsl B YCIOBHUSX IMPEAMETHOro kaOuHeTa (U3UKU
WIH B YCJIIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
B kabunere (usuku AOMKHO OBITH HEOOXOIMMOE JTabOpaTopHOE O0OpyIAOBaHUE IS
BBITIOJTHEHUSI YKa3aHHBIX B MporpaMMe Mo (pu3uKe yueHWYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPAIMOHHOE 000pPYA0OBAHHUE.

JlemoHcTparonHoe o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHHMAaTbHOW JIOCTATOYHOCTH M 00€CledYrBaeT TIOCTAHOBKY TIEPEYHCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAMiA JUIS HCCIEJOBAHUA H3Y4aeMbIX
SIBIIGHUW U MPOIIECCOB, SMITUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHHYECKHX
IIPUMEHEHHM.

JlabopatopHoe oOopynoBaHHe JJIs YYEHWYECKUX MPAKTHUYECKUX  PadOT
dopmupyeTcs B BUIE TEMAaTHUYECKUX KOMILJICKTOB M O0ECIIEYMBACTCS B pacdyére OJHOTO
KOMIUIEKTa Ha JABYX oOy4arommxcs. TemaTHueckue KOMIUIEKTHI J1a0opaTOpPHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM MCTIOIh30BAHUN aHAIOTOBBIX
U 1UQPPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
UPPOBBIX TAOOPATOPHUH.

OCHOBHBIMH OeJIAMHA U3YUCHUA (1)I/ISI/IKI/I B O6HI€M O6paBOBaHI/II/I SABJIAIOTCA:



o dopmMupoBaHHEe HHTEpeca W CTPEMJICHHS OOYyYaromMXCs K HAay4YHOMY
U3YYECHHIO TIPUPOJIbI, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

o pa3BUTHE MPEACTABICHUNA O HAYyYHOM METOJIE MO3HAaHUSA U (popMHUpOBaHUE
MCCIIEA0BATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

o dbopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHUs OCHOB
CTpPOCHUS MaTEepUH U GyHAaAMEHTATbHBIX 3aKOHOB (DU3UKH;

o dbopMupoBaHre yMEHHH OOBSCHATH SBJICHHUS C  HUCHOJb30BAHHEM
(¢u3NYECKUX 3HAHUHN U HAYYHBIX 10Ka3aTENIbCTB;

o (dopMUpOBaHHE MPENCTABICHUN O pOaM (PU3MKHU JId PA3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmxeHne HTHX Lejell olecrnedyrBaeTcsl pElIeHUEM CIENYIOUMX 3aJad B
npolecce 3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro 00IIero 0Opa3oBaHMUs:

o NpUOOpPETEHNE CUCTEMBI 3HAHUH 00 00UMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSIX, BKIIOYAs MEXAaHUKY, MOJEKYISPHYIO (U3HKY, 3JIEKTPOJAMHAMHUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTBHI aCTPODU3HUKY;

o dbopMupoBaHUE YMEHHI TNPUMEHSITh TEOPETUYECKHE 3HAHUA  JUIS
o0BsicHeHUsT (PU3UUECKUX SBICHUHN B MPUPOJE U YISl IPUHATHUS MPAKTHUECKUX PEIICHUN
B TIOBCEIHEBHOM JKU3HU;

o OCBOCHHE CIOCOOOB pEIIEHUS pa3IuYHbIX 3aJad C SBHO 3aJaHHOMU
¢u3nyeckoi Monenblo, 3a4ay, IOAPA3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3/IaHue
bu3UYecKoi MO/IeNH, aIeKBAaTHOM YCIOBUAM 3a1a4H;

o NOHMMaHWe (U3MUYECKUX OCHOB W TMPHUHIUIOB JCUCTBHUS TEXHUUYECKUX
YCTPOWCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPENY;

o OBJIaJICHUE METOJAMH CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
bu3MUecKUX SKCIEPUMEHTOB, aHAM3a W HHTEpIpeTalui HWH(OPMAINK, OMpPEeIeICHHUS
JIOCTOBEPHOCTHU MOJIYUEHHOT'O PE3yJIbTaTa;

° CO3/IaHUE YCJIOBUW I Pa3BUTUS YMEHHH IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOH JCATEIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEIHEro O0OIIero
obOpazoBanusi orBoautcst 136 vacos: B 10 kiacce — 68 vacoB (2 vaca B Henenwo), B 11

Kiacce — 68 yacoB (2 yaca B HEJZIETIIO).



[Ipennaraemslii B mporpamMme 1o (U3MKE IE€peueHb JabopaTOpHBIX U
NPAaKTUYECKUX Pa0OT SIBISIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JEIaeT BHIOOP NPOBEACHUS

7a00paTOpHBIX PabOT U  OMBITOB C YYETOM HMHAUBUAYAIBHBIX OCOOECHHOCTEH

00ydJaromuxcs.

COJEPXAHUE OBYYEHUA

10 KUIACC

Paszpnen 1. @u3nka 1 MeTOABI HAYYHOI'0 ITO3HAHMUSA

@Pusuka — Hayka o npupoje. Haydnele MeToabl MO3HAHMS OKPYKAOLIEro MHpA.
Pounb sKkcniepuMenTa 1 TEOpHUH B MPOIIECCE MMO3HAHUS IPUPObL. DKCIEPUMEHT B (PU3UKE.

MopenupoBanue ¢GU3MYECKUX SBICHUH U mpoueccoB. HayuHble T'MIIOTE3BI.
®dusnyeckue 3aKOHbl U TEOpUHU. ['paHMIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
[TpyHIMI COOTBETCTBUS.

Ponb 1 MmecTo pusuku B GopMUpPOBAHUU COBPEMEHHOM HAY4YHON KapTUHBI MHpPA, B
IPAKTUYECKON JEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanorosbsle U IUPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE TATYUKU.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe nBH)KeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOI'O  JABH)KCHMSL.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CcKOpocTh (CpeIHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTh) |
YCKOPEHHE MaTepuaibHOU TOUKH, UX MPOEKLHUN HA OCH CUCTEMBI KoopAuHAT. CioxeHue
MIEPEMELIEHUI U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMPSMOJIMHEWHOE JBWkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTU, YCKOPEHUS, IIyTH U MEPEMEILICHUS MAaTepUAIbHON
TOYKHU OT BPEMEHHU.

CBo0OosiHOE MajieHne. Y CKOpeHrne CBOOOTHOTO MaIeHUS.

KpuBonnHeliHoe aBrkeHue. [BHKEHHE MaTEPUATIbHOM TOYKU IO OKPYKHOCTH C
IIOCTOSTHHOM IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpPOCTh. Ilepuon u

yactoTa oopaiieHus. LlenTpocTpemMurensHoe yCKOpEeHHeE.



TexHudeckne ycTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: CIIUIOMETD, JBHKCHHE
CHapsJ0B, LIEHbIE U peMEHHBIE NTEpeIayn.

Jlemoncmpayuu

Mopenb cucTteMbl OTCYETA, WIUIIOCTpAlUs KUHEMAaTHYECKUX XapaKTepUCTUK
JIBUKCHUSL.

[IpeoGpazoBaHue NBMKEHUI C UCTIOIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyXe U B pPa3peKEHHOM IIPOCTPAHCTBE.

HabGmionenne nBuxkeHust Tena, OpOIIEHHOTO TOJ VYIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

N3mepenune yckopeHus: CBOOOHOTO MaJIEHUSI.

HamnpagneHnue ckopocTu Mpu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophuvie pabomuol

N3yueHne HEpaBHOMEPHOTO [BM)KEHHUS C LEIbI0 ONPEAENICHUs] MTHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXKAY NYTSIMH, NPOWJECHHBIMUA TEJIOM 3a
MIOCJIEIOBATENIbHBIE PABHBIE MPOMEXYTKH BPEMEHH IPH PaBHOYCKOPEHHOM JIBHXKEHUU C
Ha4yaJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yueHue nBuKeHU MapuKa B BA3KOW KHUIKOCTH.

N3ydenue nBukeHus teia, OpOIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocurenbHOocTH ['anunes. [lepssoiii 3akon HeroTona. MHeprnanbHbie
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoii 3akoH HeroToHa st
MaTtepuabHOM TOUKU. Tpetnil 3akoH HproTOHA 119 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOTo TsroteHus. Cuna tspkectu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenune. Bunbl TpeHus (mokos, CKodbxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJbXEHUS U cuiia TpeHus nokos. Koapduuuent tpenus. Cuna
CONPOTHUBIICHUSI PU JIBUXKECHUU TEJA B )KUIKOCTH WM ra3e.

[TocTtynarenpHOE M BpalIaTeIbHOE IBHKEHHE a0COTIOTHO TBEPOTO Tea.



MOMEHT CHJIbl OTHOCUTENIBHO OCH BpaleHus. 1lnedo cuibl. YcnoBus paBHOBECHS
TBEPIOTO TENA.

TexHuueckne yCTpOWCTBA H  NPAKTHYECKOE NPUMEHEHWE: MOAIIMITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPUUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIUX TE.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

Cnoxenue cui.

3aBUCUMOCTD CUJIBI YIPYTOCTH OT JeOpMaIlUu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAICHUU.

CpaBHeHUE CUJ TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

YcnoBus paBHOBECHs TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

N3ydenne nBukeHus Opycka Mo HaAKIOHHOM IIIOCKOCTH.

UccnenoBanvne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B TPYXUHE U
PE3MHOBOM 00pa3siie, OT X JedopMarum.

HccnenoBanue ycioBruil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonbl cOXpaneHus 6 mexaHuke

Nmmynbe MaTepuanbHOM TOUKH (Tesa), CUCTEMbl MaTepUalIbHbIX ToueK. MMmyibe
CWJIbl U HW3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPAaHEHUS HUMIIyJlbca. PeakTHUBHOE
JIBUKEHUE.

PaGota cuibl. MOIIHOCTH CHUJTBI.

Kuneruueckas »Heprusi wmarepuanbHOii TOoukd. Teopema 00 U3MEHEHUH
KUHETUYECKON SHEPTHUH.

[Torenumanpnas sHeprus. lloTeHnmanbHas SHEPrUst ynpyro aehopMUpOBaHHON
npykunbl. [loTeHIIManpHas SHeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanbHble W HEMOTEHIUANbHBIE CHIBI. CBsi3b pa0OOTHI HEMOTEHITMAIBHBIX
CUJI C W3MEHEHHUEM MEXaHWYECKOW DJHEPruu CHUCTEMbI Tell. 3aKOH COXpPaHEHHs

MEXaHUYECKOU SHEPTUMU.



Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONED,
MPY>KUHHBIN [MHCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYyJIbCA.

PeakTuBHOE NBUKEHHE.

[lepexon noTeHMAIBHON YHEPTUU B KWHETUYECKYIO U OOPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3ydyenune abOCONIOTHO HEYyNpyroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C M3BMEHEHHEM MEXaHUYECKON HSHEPTUu Tena
Ha IPUMEPE PACTSHKEHUS PE3UHOBOIO JKIyTa.

Paspnen 3. MosiekyasipHas pu3nka ¥ TepMOAMHAMHUKA

Tema 1. OcHno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOXEHHUSI MOJEKYISIPHO-KUHETUYECKOW TEOPUU U HMX OIBITHOE
obocHoBanme. bpoyHoBckoe gBuwxkenue. Juddysus. Xapakrep ABWKEHHS U
B3aUMOJCHCTBHS YaCTHIL] BelleCcTBa. MOJENIN CTPOEHUs ra30B, )KUIAKOCTEN U TBEPABIX TEI
U 00BsCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITUX Mojieseil. Macca 1 pa3Mepbl MOJIEKYI.
KomuuectBo BemectBa. [TocrossHnas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa um e€ usmepenue. Illkama Ttemmeparyp
Lenbcus.

Mopnens uaeansHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYISIPHO-KMHETUYECKOMN
TEOPUHU WJCANBHOTrO raza. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpelIHeld KMHETHUYeCKOU
SHEPruM TEIUIOBOIO ABWKEHUsA 4vacTull ra3a. Illkana temmneparyp KenbBuHa. ['a3zoBble
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanproHa. M3omporeccel B
ujeallbHOM ra3e ¢ IMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacrasieHue
U30TPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OmnbITHI, TOKa3bIBAIOIIME AUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpaduu Momexysn

OpTraHNMYCCKUX COGHHHGHHﬁ.



OmnbITel 10 TUQHY3UH KUAKOCTEHN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Mogens onbita IlTepHa.

OnbIThL, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS.

Mopens, AIIoCTpUpyoLas MpUpoLy JaBJICHUS Ia3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOLIUE  ypPaBHEHUE  COCTOSIHMS — HJICaJIbHOTO  Tasa,
M30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

OmnpeneneHue Macchbl BO3/lyXa B KIIACCHOM KOMHATE Ha OCHOBE M3MEpeHUN 00bEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCHMOCTH MEXAY IapaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bt mepmoounamuxu

TepmonnHamuueckass cucteMa. BHyTpeHHSs DJHEprus TEPMOJIMHAMHYECKON
CUCTeMBl U crmocoObl e€ u3meHeHWs. KommdectBo TeruoTel U paboTta. BHyTpeHH:ss
SHEPrusi OAHOATOMHOIO HIEANbHOTO raza. Buapl Teruionepenayu: TEIUIONPOBOIHOCTb,
KOHBEKLHs, U3JIy4CHHE. Y IeJIbHAsI TEIUIOEMKOCTh BelecTBa. Koam4ecTBO TEIUIOTHI IIPU
TeIIonepenaye.

[Tonsatue 006 amguabaTtHOM Tporecce. llepBbiii 3akOH  TEPMOJIWHAMUKHU.
[IpumeHeHre TEPBOTO 3aKOHa TEPMOJWHAMUKH K U3ompoueccaM. [ padudeckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuki. HeoOpaTuMoCTh Mpo1ieccoB B MPUPOJIE.

TennoBeie mamubbl. [IpuHnUNB AelicTBus TerioBbIX MamuH. [IpeobpazoBanus
HHEPruM B TEIUIOBBIX MalnHax. KoaguuueHT noae3Horo qeicTBUs TEIIIOBON MalIMHBbI.
[Mukn Kapuo m ero ko3hdUIMEHT MOJE3HOTO ACUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI
TEII0AHEPTETUKH.

TexHuueckre ycTpolCTBA U MPAKTUYECKOE MPUMEHEHUE: ABUTATEIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOJUIbHUK, KOHAUIIUOHED.

Llemoncmpayuu



V3menenmne BHyTpEeHHEH SHEPrUM Teja MPH COBEPIICHUH PaOOTHI: BBUIET MPOOKU
u3 OyTBUIKM MO ACHCTBUEM CXATOTO BO3JyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOke
nyTéM TPEHUS (BUIECOAEMOHCTPALIHS).

N3meHeHnne BHYTpeHHEH sHepTruu (TeMIepaTypbl) Tela Mpu TeIuionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBUTATeNli BHYTPEHHETO CrOpaHUsi, PEaKTHBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3mepenne yaeapHOM TEIIOEMKOCTH.

Tema 3. Azpezammnsvie cocmoanun eeuecmea. Pazosvie nepexoont

[TapoobpazoBanue u kouaeHcanus. Mcmapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENIbHAsI ~ BJIAXHOCTh BO3Ayxa. HacklmeHHblii map. VYaenpHas TemuioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMITEPaTyphl KUTICHUS OT JaBJICHHUS.

Tépnoe Ttenmo. Kpucrammmueckue u amopdHble Tena. AHU30TPOIHUS CBOWCTB
kpuctaioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. lliaBienne u
KpHUCTa/UIM3anus. Y ienbHas TermioTa miasneHus. Cyoinmarus.

VYpaBHeHHE TEMIOBOTO OaaHca.

TexHnueckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTHH TOJYyYEHHUS COBPEMEHHBIX MaTe€pHalioB, B TOM
qlcJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX M1APOB.

Kunenue npu NOHNKEHHOM JIaBJICHUU.

CniocoOb1 U3MEpeHUs BIAXKHOCTH.

Habnionenne HarpeBaHus 1 IUIaBJIEHUS KPUCTATMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIlIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepeHne 0THOCUTENBHON BIXKHOCTH BO3AyXa.

Pa3znea 4. DiieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa



DnekTpuzanus Teil. DIeKTpuueckuil 3apsia. JlBa BuAa 3IEKTPUUYECKUX 3aPSIOB.
[IpoBOIHMKHN, OUANEKTPUKH M MOJYHIPOBOJHUKH. 3aKOH COXPAHEHHS JJIEKTPHUYECKOTO
3apsna.

B3aumoperictBue 3apsinoB. 3akoH Kynona. TodedHBIN AIEKTpUYECKHN 3apsii.
DnekTpuueckoe nosie. Hanpspk€HHOCTH dneKTpudeckoro mojst. [IpuHiun cyneprno3uiuu
AIEKTPUYECKUX NOJIeH. JIMHNY HaNpsSy)KEHHOCTH JIEKTPUYECKOTO MOJIS.

PabGora cun anexrpocrarnueckoro mons. llorenmuan. Pa3sHOCTh MOTEHIIMAIOB.
[IpoBomHMKH W JAWDJIEKTPUKKM B DIIEKTPOCTATHUECKOM moje. Jlusnekrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKkocTh. KonaeHcarop. ONEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOpA.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE:  IJIEKTPOCKOII,
DIIEKTPOMETP,  AJEKTpPOCTaTHYeCKas  3aluTa,  3a3eMJICHHE  DIIEKTPONpPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN anmapar, CTPyUHBIN PUHTED.

Jlemoncmpayuu

YCTpolCTBO M IPUHLIMI ACHCTBUSA 3JIEKTPOMETPA.

B3anmopeiicTBue Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE TMOJIE 3APIKEHHBIX TEl.

[TpoBOTHUKH B 3NEKTPOCTATHYECKOM MOJIE.

DneKkTpocTaTuyeckas 3alluTa.

JIMDNEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOIO KOHJIEHCATOpa OT IUIOWIAAW IJIACTHH,
PacCTOSAHUS MEXKAY HUMU U TUDJIEKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHAEHCATOPA.

Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCAaTOopa.

Tema 2. Ilocmosannwtii 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUUYECKUI TOK. Y CJIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOrO ToKa. ICTOUHMKHN
tToka. Cuna Toka. IloCTOSHHBIN TOK.

Hanpsxenne. 3akon Oma aiis ydacTKa LETH.



DNEKTPUYECKOE  CONPOTHUBIEHHE.  YJIEIBHOE  CONPOTUBIEHUE  BEIIECTBA.
[TocnenoBatenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOJHUKOB.

PaGora  snexktpuueckoro  Toka. 3akoH  JDxoyns—Jlenma.  MoiHOCTb
IIEKTPUYECKOTO TOKA.

DNEeKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBICHHE MCTOYHUKA TOKA. 3aKOH
Owma Ju1st TosTHOM (3aMKHYTOM) 3nekTpuyeckoi nenu. Kopotkoe 3ambikaHue.

DONeKTpOHHAas MPOBOJUMOCTh TBEPHABIX METAJUIOB. 3aBUCUMOCThH COIPOTHBIICHUS
METAJIIOB OT TeMneparypsl. CBepXIpOBOAUMOCTb.

OneKkTpuYecKuil TOK B BakyyMe. CBONMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOcTBEHHAs! M MPUMECHAs POBOIMMOCTH MOJTYIPOBOIHUKOB.
CaoiictBa p—Nn-niepexona. IloaynpoBoHUKOBBIE TPHOOPHI.

DJIEKTpUYECKU  TOK B pacTBOpax M paciuiaBax  3JIEKTPOJHUTOB.
DNEeKTPOIUTHYECKAs AUCCOLMALUs. DIEKTPOIIH3.

DNeKTpUYeCKU TOK B ra3zax. CaMOCTOSITENbHBIM U HECAMOCTOSTEIBHBIM pa3ps.
Monnus. [1na3zma.

TexHnueckne ycTpolcTBa U MPAKTHUECKOE MPUMEHEHUE: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTelbHbIE MPUOOPHI, JIEKTPOOCBETUTEIbHbBIE
npubOpsl, TEPMOMETP  CONPOTHBIICHHUS, BaKyyMHBIH  JHOJ, TEPMUCTOpPHI U
(boTOpeE3UCTOPHI, MOITYITPOBOJHUKOBBIN TMO0/, TaJIbBAHHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKAa U HAPSKEHMUS.

3aBUCUMOCTb COIPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAIU IIONIEPEYHOr0 CEUCHMs M MaTepHaIa.

CMenranHoe cOeJMHEHNE POBOAHUKOB.

[Ipsamoe  u3MepeHue  ANEKTPOABMKYIIEHM  cuwibl. KOpoTkoe — 3aMbIKaHHE
raJIbBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE ANEKTPOIUTOB.

HckpoBoii pa3psax U IPOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSS TPOBOJUMOCTD TMO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophwvie pabomuol



N3ydyeHune cMemaHHOT0 COEIMHEHUS! PE3UCTOPOB.

N3mepenue 5IeKTPOJABIKYIIEH CHIIBI HCTOYHHKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HabGmronenue snexrpoiausa.

MexnpeaMeTHble CBA3U

Nzydenne kypca ¢pusnku 6a3oBoro ypoBHs B 10 Ki1acce oCymecTBIseTcs C y4ETOM
COJIepKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUHU.

Medsicnpeomemuvie noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAyYHOTO
MO3HAHMS: SIBJICHUE, HAy4YHbIH (DaKT, TUMoTe3a, pu3nueckas BEITWYWHA, 3aKOH, TEOPHS,
HaOII0/IeHNE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHUH, JMHEWHas (yHKIUs, mapadoia,
runepOoia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TAHIE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HUX
MPOEKIIMK Ha OCH KOOPJHMHAT, CII0KEHUE BEKTOPOB.

buonocus: Mexanmdeckoe IBWKEHHE B KUBOW mpupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB (BUIBI TEIUIONEpPEIaud, TEIJIOBOE pPaBHOBECHE),
ANEKTPUUYECKUE ABJICHUS B )KUBOU MPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHE BEIEeCTBA, CTPOEHHUE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEI, XXKUIKOCTEH U Ta3oB,
AMEKTPUIECKHUE CBOMCTBA METAJJIOB, SJICKTPOJIMTHYECKAS TUCCOIMAIINS, TaThbBAHHUKA.

T'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JIBIKCHUN C UCIOJB30BAHMEM MEXAaHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUs HMITYJbCca B
TEeXHHUKE (pakera, BOJAOMET W JpYyrue), JABUTATENb BHYTPEHHETO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJOAWIBHHUK, KOHAUITMOHEDP, TEXHOJOTHH MOJYUYCHHUS] COBPEMEHHBIX
MaTEpHUaoB, B TOM YHWCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECCKAS
3aIluTa, 3a3eMJICHHE  3JIEKTPOINpPUOOPOB, KCEpOKC, CTPpYHHBIA  TIPUHTED,
AIIEKTPOHATPEBATEIBHBIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIC MPUOOPHI, TAIbBAHHUKA.

11 KJIACC

Pasnen 4. DnekTpoanHamuka



Tema 3. Maznummnoe noJyie. INeKMpoOMaAZHUMHAA UHOYKUUS

[TocTosiHHBIE MarHuThl. B3ammonaeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. Bekrop MarHMTHONM WMHAYKUMHU. [IpuHOWN Cyneprno3unuu MarHUTHBIX IOJIEH.
JIunny MarHUTHOW MHAYKIMU. KapThHA JTMHUI MarHUTHOM MHAYKUWU TOJIS TOCTOSTHHBIX
MAarHHMTOB.

MarnuTtHoe 1ojie IpoBOJHHMKA ¢ TOKOM. KapThHa JIMHUN MHIYKIMHM MarHUTHOTO
MOJISL NIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOIHUKA, KATYIIKA
¢ TokoM. OnbIT OpcTeaa. BzaumoneicTBue MpOBOJHUKOB C TOKOM.

Cunia Amnepa, €€ MOAyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MOIynb U HampaBlieHUE. J[BH)KEHUE 3apsHKEHHOM YacCTHIIBI B
OJIHOPOJAHOM MarHUTHOM mosie. PabGora cunbl JlopeHria.

SIBiIeHME INEKTPOMATHUTHOM MHAYKIMU. [I0TOK BEKTOpa MAarHUTHOW WHIYKIIMU.
DIEKTPOABIKYIIAS CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe amekTpuueckoe Tmoje. ONEKTPOJABIKYIIAS CHJIA MWHIAYKIMA B
MIPOBOJIHUKE, ABMUKYILIEMCS IOCTYINATEIbHO B OJHOPOJHOM MarHUuTHOM MOJIE.

[IpaBuiio Jlenua.

NHAYyKTUBHOCTS. SIBnenue CaMOMHIYKLIHH. DIIEKTPOABMKYIIAS cuia
CaMOMHAYKLIHH.

DHEprusi MarHUTHOTO TMOJISL KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHruueckrne yCcTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
DIEKTPOMATHUTBI,  JJIEKTPOABUTATENIb,  YCKOPUTEIM  DJEMEHTAapHbIX  YacCTHILI,
WHYKUIWOHHAs MeYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHOYKIUA MAarHUTHOTO MOJIS.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIOpeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME NEKTPOMATHUTHON MHTYKIIUH.



IIpaBuiio Jlenna.

3aBUCUMOCTb 3JEKTPOABMKYIIEH CHUJIbl HHIAYKIUH OT CKOPOCTH HW3MEHEHUS
MarHuTHOT'O ITOTOKA.

SIBneHne cCaMOMHIYKLIHH.

Yuenuueckuti sxcnepumenm, nabopamophuie pabomuwl

N3yueHne MarHuTHOTO MOJIsl KATYHIIKH C TOKOM.

HccenenoBanne neicTBYUS OCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sABIEHUS JIEKTPOMArHUTHOW WUHIYKIIMH.

Paspnen S. KonieOaHusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble KOAEOAHUSA

Konebarenpnas cuctema. CBoOOHBIE MeXaHUUECKHE KoyieOaHus. [ 'apMoHMUeckue
koneOanus. [lepuon, yacrora, ammumryga u ¢asza xonebanuil. [IpyXKUHHBIA MasTHHK.
MartemaTH4eCKUil MasTHHK. YpaBHEHHUE TapMOHUYECKUX Konebanuil. IIpeBpaimienue
SHEPrUM NpU FAPMOHUYECKUX KOJIEOAHUSIX.

Konebarenpubiii  koHTyp. CBOOOAHBIE JJIGKTPOMArHUTHBIE KOJIEOAHUS B
U7calbHOM  KOJIe0aTeNIbHOM  KOHTYpe. AHAJIOTUs MEXAY MEXaHWYeCKUMU U
AIIEKTPOMArHUTHbIMU KoseOanusamu. @opmyrna TomcoHa. 3akoH coXpaHEHHUsS! YHEPTUU B
U/1eaJIbHOM KOoJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxawmux KojaeOaHUsAX. BBIHYXIEHHbIE MEXaHHUYECKHE
kosiebanus. Pezonanc. BoiHyX/1eHHBIE AJIEKTPOMarHUTHBIE KOIeOaHusI.

IIepemenHnsblli TOK. CUHYCOUIANIBHBIN MIEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO
TOKa. AMIUIUTYAHOE U AEUCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSDKEHHUS.

Tpanchopmarop. IlpousBonucTBo, mepenaya W MOTPEOSICHHE DIEKTPUUECKOM
DHEPrUH. OKOJOTMYECKHE PHUCKH TIPU TPOU3BOJACTBE dJIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAaHM DJIEKTPOOHEPIUH B ITIOBCETHEBHOM JKU3HU.

TexHnueckne ycTponcTBa U MPAKTUYECKOE MPUMEHEHUE: MNEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB  KoseOaTelnbHOW CHUCTEMBl (NIPYKUHHBIM WM
MaTeMaTHYEeCKUN MasTHHK).

HabGmronenue 3aTyxarmmux Kojie0aHuH.



UccnenoBanue CBOWCTB BBIHYKIEHHBIX KOJIEOaHMIA.

Hab6monenue pezonanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcutorpaMmel  (3aBUCUMOCTH CHJIBI TOKA M HAIpsDKEHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pesonanc mnpu  mocieaoBaTeNbHOM — COCAMHEHHHM  PE3UCTOpa,  KaTYIIKU
MHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TMHAN 3JEKTpOIepeaauH.

Yyenuueckuii sxcnepumenm, n1abopamophie pabomuol

HccnenoBanne 3aBUCUMOCTH IEpUOJA MajiblX KosieOaHUM TIpy3a Ha HUTU OT
JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NMepeMEHHOrO0 TOKa B LENU W3 MOCIEA0BATEIbHO COCIMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKMpPOMAHUNIHbLE 80IHbL

MexaHnuueckre BOJHBL, YyciaoBusi pacnpocTtpaneHus. Ilepumoa. CkopocThb
pacipocTpaHeHus U JUIMHA BOJHBL. [lonepeunsie u npooyibHbIe BOJHEL. MHTEephepeHIus
U TUQPaKIKs MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHWTHBIE BOJIHBL. YCJIOBHUS M3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snekrpomarHutHoi BojHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MpelIOMJIEHHe, Mojispu3anus, Judpaxuus,
uHTepdepenius. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[IIkama 31€KTPOMarHUTHBIX BOJIH. I[IpuMEeHEHue HIIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLKIIBI paIUOCBS3U U TEJIEBUACHU. Paguookanus.

DIIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbl.

TexHuueckne yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas [MWarHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U PaCIIPOCTPAHCHHUE TOTIEPEUHBIX U MPOOJbHBIX BOJIH.



Kone6umomeecs Te10 Kak HCTOYHUK 3BYKA.

Habmronenne oTpaykeHus: U MpeIoMIICHUsI MEXaHUYEeCKIX BOJIH.

HabGmonenne nareppepeHunu u uppakium MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHue cBA3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJOM M 4aCTOTOU
KoJie0aHu.

HccnenoBanne CBOWCTB 2JIEKTPOMArHUTHBIX BOJH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anus, Aupaxius, tHTepdepeHIus.

Tema 3. Onmuxka

I'eomerprueckas ontuka. lIpsaMonuHElHOE  pacHpoOCTpaHEHHME CBETa B
onHopoaHou cpene. JIyu ceera. ToueuHbI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOoHbl OTpakeHHs cBera. [locTpoeHue wuzoOpaxkeHHil B
IJIOCKOM 3€pKalie.

[Ipenomnienne cBeta. 3akOoHBI MPETOMIICHHS CBeTa. AOCONIOTHBIM IMOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. llpenenbHblii yroa MOITHOTO
BHYTPEHHET'0 OTPaKEHUSI.

Hucnepcus cBera. CoxHbIN cocTaB Oenoro cBeta. LBer.

CoOuparomue u paccenBaroimue JUH3bI. ToHKas JnH3a. DOKyCHOE pPacCTOSHUE U
onTHYEeCKas cuiaa TOHKOM IuH3blL. IlocTpoeHune u300pakeHUd B coOuparomuX U
paccenBaroux JuH3ax. @opmysia TOHKOM JMH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBast ontuka. MuTepdepeniius csera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBUS
HAOJIIOJICHUST MaKCUMyMOB W MHHMMYMOB B WHTEP(EpPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakus ceeta. HudpakimonHas pemiérka. YClIoBHE HAOJIONCHUS TJIAaBHBIX
MaKCHUMYMOB TpU MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

ITonspuzanus ceera.

TexHuueckne ycTpoWCcTBA W MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, MPOCKIMOHHBINA ammapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHASI OIITHKA,
mudpakmoOHHas perméTKa, MOISIPOUST.

Jlemoncmpayuu



[IpsimonuHeNiHOE  paclpoCTpaHEHHE, OTPaKEHHE U IPEIOMIIEHHE  CBETA.
OnTrueckue npudopsI.

[TonHoe BHyTpeHHEE oTpakeHue. Moenb cBeTOBOIA.

HccnenoBanue cBOMCTB N300pakeHM B IMH3AX.

Mopenn MUKpOCKONIa, TEJIECKOTA.

Hab6monenue nuarepdepeHiuu ceera.

HaGmonenue nudpaxnuu ceera.

Habmronenue nucnepcuu cBera.

IlosydyeHne criekTpa ¢ IOMOIIBIO IIPU3MBI.

[TonydyeHnue criekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmionenue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamophule pabomul

N3mepenne nokasaress IpeJoMIICHUs CTEKIA.

WccnenoBanue cBOMCTB N300paKeHU B JIMH3aX.

Habnronenue nucnepcuu cBera.

Paspnen 6. OcCHOBBI clIelIHAJIBHON TEOPUH OTHOCUTEILHOCTH

I'paHnnbl MPUMEHHMOCTH KJIACCUYECKOM MexaHuKH. [locTymarsl criennambHON
TEOpPUU OTHOCHUTEJIBHOCTH: HHBApPUAaHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
IIPUHIUIT OTHOCUTEIBHOCTH DHUHIITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHHM M COKpAIICHHE
JUTMHBI.

OHeprus U UMITYJIbC PEISITUBUCTCKOM YaCTUIIBI.

CBs13p Macchl C DHEPrMENl M HMITYJIbCOM PEIATUBUCTCKOM YacTULBL. ODHEprus
MOKOSI.

Pasznen 7. KBantoBasi pusuka

Tema 1. Inemenmol K6AHMOGOU ONMUKU

®otonbl. Gopmyna [Inanka cBs3u >HEprun (POTOHA C €r0 YaCTOTOH. DHEPrus u
UMIyJbC (HOTOHA.

OtkpeiTie n uccnenpoBanue Qorodpdexra. Onbitel A. I'. CtoneroBa. 3aKoHbI
doroadpdexra. VYpaBHenune OiHmTerHa 171 Porodddexra. «KpacHas rpaHHIIa»

dotorddekra.



JlaBnienue ceeta. OneiTel I1. H. JIeOenena.
XHUMHUYECKOE JEHUCTBUE CBETA.
TexHnuueckue yCTpoWCTBa M MPAKTHYECKOE MpUMEHEHHE: (POTORIEMEHT,
dboTonaTuuK, conHeuHas 6aTapes, CBETOAUO/.
Jlemoncmpayuu
®oto3(PeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeHIHETO (HoTo3(dPexTa.
CBeToanoI.
Conneunas OGatapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -4acTHIL.
[Tnanerapnas mozaens atoma. [loctynatel bopa. M3nyuenue u norjomienue OTOHOB MPU
epexoJie aroMa € OJHOTO YpPOBHS »HEpruM Ha Apyrod. Buael cnektpoB. Crektp
YPOBHEM 3HEPTUU aTOMa BOJAOPOAA.
BonnoBeie cBoiictBa uactuil. Bomubl ae bpoitns. KopnyckyisipHO-BOJTHOBOH
JyaJIU3M.
CHoHTaHHOE U BBIHYKJICHHOE U3JTy4YCHHE.
TexHuueckre yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIU3
(criekTpockomn), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopra.
Ornpeznenenye AIMHBI BOJIHBI Ja3epa.
Habnronenne nuHevaThIX CIIEKTPOB U3TyUEHUSI.
Jlazep.
Yyenuuecxuii sxcnepumenm, 1abopamoprie pabomol
HaGmroienne nuHeiyaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCNEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH. OnbiTel Pesepdopna mo ompeneneHuio coctaBa pajuOaKTUBHOTO

u3nydenus. CBoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiausiHue paanoakTUBHOCTH Ha

JKMBBIC OPraHU3MBI.



OTkpeiTHE TpoTOHA M HedTpoHa. Hykmonnas wmonens sapa [eiizenOepra—
MBaneHKo. 3apsp sapa. MaccoBoe uncio anpa. M3otomnsl.

Anbpa-pacnian. DNEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmnan. I'amMMa-uznydeHue.
3aKOH paAMOaKTUBHOIO pacnaza.

DOHeprus CBsI3U HYKJIOHOB B siape. AnepHsle cuibl. JledekT maccsl sapa.

SnepHele peakuuu. JleneHue U CUHTE3 sep.

Snepuslil peaktop. TepmosnepHsiii cunTe3. [IpobaemMbl U MepCHEKTUBBI SAAEPHON
DHEPreTUKU. DKOJOTUYECKUE ACTIEKTHI AIEPHOU SHEPIrETUKH.

OnemeHTapHbIe YacTulbl. OTKPBITHE IIO3UTPOHA.

MeTo1b1 HAOTIOEHUS U PErUCTPALIMU JIEMEHTAPHBIX YACTHII.

dyHnaMeHTalIbHbIe B3aUMOAeHCcTBUSA. ENMMHCTBO (pu3nyeckoil KapTUHBI MUpa.

TexHudeckne yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: JO3UMETpP, Kamepa
Bunbcona, saepHslif peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CuéTuMK MOHMU3UPYIOLUIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMHUH U aCTPO(PU3UKH

Otanbl pa3BUTHS acTpoHOMMHM. [IpuknagHOe M MHPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHH.

Bun 3Bé3mHoro neba. CosBesnus, spKuae 3BE3IbI, IUIAHETHI, HX BUIUMOE
JIBUKEHUE.

ConneuHas cucrema.

Comuue. ConHeyHas akTUBHOCTh. Mctounuk sHeprum CoJiHIAa U 3BE3/A. 3BE3MBI,
UX OCHOBHBIE XapaKTEPUCTUKH. Jlnarpamma «CIEKTPAJIBHBIM KJIaCC — CBETUMOCTbBY.
3BE3/1BI IVIABHOM MOCJIENOBATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUISl 3BE3]
[JIaBHOM  TIOCIEA0BAaTENbHOCTH. BHyTpeHHee crTpoenHue 3BE3a. CoBpemMeHHbIE
IIPEACTABJICHUS O MPOUCXO0XKACHUH U 3BoJIOIMN CONHIA U 3BE3]T. DTambl )KU3HU 3BE3 .

Mneunsiii Ilyte — nHama [Danaktuka. [lonmoxxkenwe u nmwxeHue CoilHIIAa B
['amaktuke. Tunsl ramaktuk. PaguoramakTuku u KkBasapbl. UEpHbIe IBIPBI B sApax

rajJaKTHK.



Bcenennas. Pacmmpenne Bcenennoii. 3axkon Xa00na. Pa3z0eranue rajiakTuk.
Teopus bosbioro B3peiBa. PETUKTOBOE U3TyUYEHHUE.

Macmtabnas ctpykrypa Beenennoit. Metaranaktuka.

Hepeménnpie nmpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUN ISl ONIPEACIICHUs MTOJIOKEHHUSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be311s1 CEeBEpHOro MOJyIIApUs U IPKUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mitanet, Mneunoro I[lyTu.

Obo0maee NOBTOpeHne

Ponb ¢pu3uku 1 acTpOHOMHH B YKOHOMHUYECKOU, TEXHOJIOTUIECKOM, COITUATBHON U
ATUYECKON cdepax NeATeIbHOCTH YEJIOBEKa, poJib U MeCTO (M3MKUM U acCTPOHOMHU B
COBPEMEHHON HAy4YHOW KapTHHE MHUpa, poyib (U3MUECKOH Teopuu B (HOPMHUPOBAHUU
npeicTaBiIeHU 0 (u3nMyeckoil KapTWHE MHUpa, MECTO (U3MYECKONW KapTHUHBI MHpa B
00IIeM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O MPUPO/IE.

MexnpeamMeTrHbie CBA3H

N3yuenue kypca ¢pusrku 6a30Boro ypoBHs B 11 kiacce ocymiecTBiasieTcsi ¢ y4ETOM
COJIep KaTeIbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meowxcnpeomemmuvle nousamusi, CBSI3AHHBIE C M3YYEHHUEM METOJIOB HAYy4YHOTO
MO3HAHUS: SIBJICHUE, Hay4yHbIH (akT, TUIOTe3a, (PU3NYECcKas BEIUYMHA, 3aKOH, TEOpHs,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUW, TPUTOHOMETPHUYECKHE (PYHKITHH:
CHHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HUX IPOCKIMM HAa OCU KOOPAMHAT, CIOKEHUE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTApHBIX (YHKUUNA, MPU3HAKU MOAOOUS TPEYrOJbHUKOB, OMpEEICHHUE IUIOIIAIN
IoCKuX (uryp u o6véma Ted.

bBuonocus: nekrpudeckue sBIEHUS B )KUBOU MPUPO/IE, KoeOaTeNbHbIe TBUKEHUS
B )KMBOM NPUPOJAE, ONTUYECKHUE SBJICHUS B JKMBOW INpUPOJE, ACHUCTBHE PAaJHMALMU HA

JKUBBIC OPTraHU3MBI.



Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPIABIX TEll,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKOHN peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eocpaghus: marHUTHBIE TIONIOCAa 3€MIIM, 3aJIEKUM MAarHUTHBIX pyA, QoTOChEMKA
3€MHOM IIOBEPXHOCTH, IIPEJICKA3aHUE 3EMIIETPACEHUN.

Texnonocua: JWMHUW  DJIEKTPOIEpeNad, TIEHEpaTop  IIEPEMEHHOro0  TOKa,
AJIEKTPOABUIATENb, UHAYKIIMOHHAS I1€4b, pajap, PaIuONPUEMHHUK, TEIEBU30p, aHTECHHA,

tenepon, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapes.

IHNJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUS

OcBoenmne yuebHOro mnpeamera «®Dusznka» Ha YpPOBHE CpEIHEro O0OIIero
obpazoBanusi (0a30BbIIl YpPOBEHb) JOHKHO OOECHEYUTh JIOCTHUKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3YNbTaThl OCBOCHHS ydeOHoro mnpenmera «DuU3UKa» TOJKHBI
OoTpaxkaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOYYalOIIUXCS ~ PYKOBOJICTBOBATHCS
chopMUPOBAaHHON  BHYTPEHHEW  MO3UIMEH  JIMYHOCTH, CHCTEMOM  IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIMINUX TPAAUIIHOHHBIM
LHEHHOCTSM POCCHUMCKOro OOIIECTBA, paCHIMpEHUE JKU3HEHHOrO OMbITa M OMNbITa
JEATEIbHOCTH B TMPOLECCE pealn3allid OCHOBHBIX HAIpaBJICHUW BOCIHUTATEIIbHOU
JESITENbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK OOYYArOMIEToCs] KaK aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUIMCKOr0 00IIECTBA;

MPUHATHE  TPAJULHUOHHBIX o0IIeYeIOBEYeCKMX  T'yMaHHCTHYECKHX U
JEMOKPATUUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [IEATEIIBHOCTh B HHTEpPECax TIPakIaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHu3alny;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIILHBIMU MHCTUTYTaAMH B COOTBETCTBUM C UX
GYHKIIUSIMU ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IESATEIBHOCTH;



2) IaTPHOTHYECKOI0 BOCITUTAHMSA:

c(hOpMUPOBAaHHOCTH POCCUMCKOM TPaKTaHCKOW UICHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYIJapCTBCHHBIM CHMBOJIAM, JIOCTHIKCHUSIM
POCCUNCKHMX YUEHBIX B 001aCTH (DU3UKHA U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 ¥ TPUHAMATHh OCO3HAHHBIC PEIICHUS,
OPHUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIE B
NeATeTbHOCTH YIEHOTO;

OCO3HAHHE JJUYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOWYUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOIICHWE K MHpPY, BKIIOYAsh SCTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO PU3NIECKON HAyKe;

5) Tpya10BOro BOCIHTAHHUS:

HWHTEpEeC K pa3IMYHbIM chepaM IpodecCHOHATBHON JeATeTbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (DM3UKOM W TEXHHUKOW, YMEHHE COBEPIIATh OCO3HAHHBLIN BBIOOP OymyIei
npodeccuu U peaTn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHHMIO B 00JacTH
(GU3HUKY HA IPOTSHKCHUH BCCH KU3HU;

6) K0JIOrHYeCKOr0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTDh  JKOJOTHYCCKOW  KYJIBTYPBl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa KOJIOTHIECKUX TTPOOIeM;

IUIAHUPOBAHUE M OCYLIECTBIICHUE JICMCTBUUA B OKPYXKAIOUIEH CpEeIE HAa OCHOBE
3HAHMS LEJeH YCTOMYMBOTO Pa3BUTHSI YEIIOBEYECTBA,

pacIIupeHue OmbITa JAEATEILHOCTH 3KOJIOTMYECKON HAINpPaBIICHHOCTH Ha OCHOBE
UMEIOIUXCSI 3HAHUH 110 (DHU3UKeE;

7) HEeHHOCTH HAYYHOI0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHs (PU3NUECKOI HAYKH;



OCO3HAHUE LIEHHOCTH HAyYHOMU JIEATEIIbHOCTH, TOTOBHOCTh B MPOLIECCE U3YUCHUS
GU3UKM ~ OCYHIECTBJIATH  MPOEKTHYIO M HCCIEIOBATEIbCKYIO  JICSATEIBHOCTH
WHJMBUIyaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBHS

ba3oBble JJoruueckue AeMcTBUA:

CaMOCTOSITEIbHO (POPMYITUPOBATh U AKTYaJTU3UPOBATH MPOOJIEMY, pacCCMAaTPUBATh
e BCECTOPOHHE;

OTpeNeNIATh 1MW JeATCIbHOCTH, 3a/JaBaTh IapaMeTpbl M KPUTEPUU UX
JIOCTHOKCHHS

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B PACCMATPHUBAEMBIX (HH3UUCCKUX
SIBJICHUSX

pa3pabaThIBaTh IUIaH pEIICHHUS MpoOJeMbl C Y4€TOM aHaIM3a HWMEIOIINXCS
MaTepUaIbHbIX U HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JEATEIBLHOCTH, OIICHHMBATH COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKH TOCIICICTBHI IESITCIHHOCTH;

KOOPJAMHHUPOBATH U BBHITIOJIHITH PadOTy B YCJIOBHUSAX pPEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHHUE MPU PEIICHUH KU3ZHECHHBIX TTPOOIIEM.

ba3oBble uccienoBarebCKue 1eMCTBUA.

BIIQJIETh HAYyYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU TMOHITHSIMU UM METOAaMHu
buznueckoit HayKH;

BIIaJIETh HaBBIKAMU Y4YEOHO-HCCIICIOBATEILCKOM M IPOCKTHOH JCATEIHLHOCTH B
o0nacT (pU3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB
pemeHuss 3amad  (PU3MYECKOro COJepKaHWs, TPUMEHCHHIO pPa3lIMYHBIX METOJI0B
MMO3HAHUS,

BIIQJIETh BHUJAMH  JICSITEIBHOCTH 1O TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIiy, MPeoOpa30BaHUI0 U TPUMEHECHHUIO B PA3INYHBIX YUEOHBIX CUTYaIUsX, B

TOM YHCJIE TIPH CO3JaHUH YUE€OHBIX MPOEKTOB B 00JIACTH (PU3HKY;



BBISIBJIATH TPUYNHHO-CIICICTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a/1a4y, BBIABUTAThH
TUIOTE3Y €€ pelieHus, HaXOAUTb apTyMEHTHI ISl I0Ka3aTelbCTBa CBOMX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHIS,

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJI€ PELICHUS 3aJaud Pe3yNbTaThl, KPUTUYECKU
OILICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIOBHSAX;

CTaBUTh U  (GOpMYIHpPOBaTh COOCTBEHHbIE 3aJadyd B  00pa3oBaTEIbHOU
NeSITENFHOCTH, B TOM YUCIIE TIPU U3YUYECHUU (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATH IPUOOPETEHHBIHN OIIBIT;

yMETh MEPEHOCUTh 3HAaHMS 1O (U3MKE B  MPaKTUYECKyl0  001acTh
KHU3HEACATEITHHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEIaraTh OPUTHHAIBHBIC TIOXObI H PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIUE aIbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undgopmanmeii:

BIIAJICTh HaBbIKAMHU TMOJy4YeHUs HHPOpMAIUu (PUIUYECKOTO COACpKAHUS U3
UCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOATEIHHO OCYIIECTBISATh TIOUCK, aHaJu3,
CHUCTEMAaTH3allMI0 W WHTEPIPETANni0O HWHPOPMAIMKA pA3IUYHBIX BHAOB U (HopM
IpeCTaBICHMUS;

OLIEHUBATh IOCTOBEPHOCTH WH(OPMAITNH;

MCIIOJIb30BaTh CPE/ICTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
peIIeHuN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AI[MOHHBIX 331249 C COOII0ICHIEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHmMs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAHUS B PA3NUUYHBIX (hopMaTax ¢ y4ETOM
Ha3HaueHusT MHPOpMAllMM W 1IeJIEBOM ayJUTOpUU, BbIOMpass ONTUMAIBHYIO GopMy
NIPE/ICTABIICHUS W BU3YaTH3aIlHH.

KoMMyHuKaTHBHBIC YHUBEpPCaJIbHbIe Y4eOHbIe 1eiiCTBUA:

OCYIIECTBIIATH OOIICHNE HA YPOKaxX (M3UKU M BO BHE-YPOUHOH JICATEIHHOCTH,

pacrno3HaBaTh MPEIMOCHIIKA KOHMIUKTHBIX CUTYallMi U CMATYATh KOH(JIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHS C HUCIHOJIb30BAHHEM

A3BIKOBBIX CPCICTB,



MOHUMAaTh W HCIIOJIb30BaTh IPEUMYILECTBA KOMAHAHOW M WHIAUBUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUIl C Yy4€TOM 0OLIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)J0r0 YWIEHA KOJUIEKTUBA;

MPUHUMATh LIEJTM COBMECTHOM AESITEIIbHOCTH, OPTraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUS 110 €€ TOCTUKEHUIO: COCTABIIATH IJIaH JIEMCTBUM, PaCIpeesaTh POIU C YYETOM
MHEHUH y4YaCTHUKOB, 0OCYKJaTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KAa4e€CTBO CBOErO BKJIaJa M KaXJIOr0 Y4YaCTHHKAa KOMaH/bl B OOIIMI
pe3yabTaT 1o pa3pabOoTaHHBIM KPUTEPUSIM;

npeajgaratb HOBBIE€ NPOEKTHI, OLEHUBAaTh MJIE€U C TMO3ULIHUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE MOBEJECHUE B PA3IMYHBIX CUTYyaIHsIX,
HPOSIBJIATH TBOPUYECTBO U BOOOpa)keHUE, ObITh HHUITUATHBHBIM.

PerynsiTuBHBIC yHUBEpCaJbHbIC Y4eOHbIC 1eiiCTBUS

Camoopranuszanus:

CaMOCTOSATEIBHO OCYLIECTBISATh IO3HABATENIbHYIO JESITEIbHOCTh B 00JIACTH
(GU3UKU ¥ ACTPOHOMUHU, BBISIBJISITH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH pPELIeHMs] Pacu€THBIX M KaueCTBEHHBIX 3ajay,
IUIAaH BBINIOJIHEHUS MPAKTHUYECKOM pPaboThl € Y4€TOM HUMEIOIIMXCS PECYPCOB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupATh paMKH y4eOHOr0 IPeIMETa Ha OCHOBE JIMYHBIX NPEAIOYTCHUH;

JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (DOPMHUPOBAHUIO W TPOSIBICHUIO SPYAULUMU B O0NACTH (PU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPO./1b, IMOLHOHAJIbHBIM HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JESITEIBbHOCTD,

OLCHHUBATE COOTBCTCTBUC PE3YIILTATOB LCIIAM,



BIIAJICTh HABBIKAMHU TIO3HABATEIBHON pediieKchu Kak OCO3HAHUSI COBEPIIAEMBIX
JIEUCTBUM M MBICIIMTEIBHBIX MIPOIECCOB, UX PE3YJILTATOB U OCHOBAHUI;

WCIIOIb30BaTh MPUEMBI pedIeKCUU Il OLIEHKUM CHUTYalllH, BBIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PEUICHUS 10 UX CHHKCHUIO;

IpUHUMATh MOTHUBBI M aApPryMEHTHl JPyIMX TP aHAIU3€ PE3yIbTaTOB
JIESITEIbHOCTH;

pPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

IpUHUMATh MOTHUBBI M aApPryMEHTHl JPyIMX TpPU aHAIU3E PE3yIbTaTOB
JIESTEILHOCTH;

MPU3HABATh CBOE MPaBO U MIPABO JAPYTHX HA OIIHOKH.

B mponecce mocTrkeHUs JHMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPaMMbl IO
bu3uKe 71 YPOBHS CpeaHEro 001ero oopa3oBaHus y 00y4JaromuXxcsi COBEPIICHCTBYETCS
AMOIMOHAIBHBIN MHTEIIEKT, MPENO0IaraloIiuil chOpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIIOYAOIIEr0 CIIOCOOHOCTh HOHHMMAaTh CBOE SMOIMOHAILHOE
COCTOSIHUE, BUJETh HaIlpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIBLHOMN cephl, OBITh
YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAaHUsA, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEACHHUE, CIIOCOOHOCTh aIaNTHUPOBATHCS K SMOIIMOHATBHBIM
HU3MEHEHUSM H MPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIlMH, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHKECHUIO LEIH |
yCIIeXy, ONTHMHU3M, WHUIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJSl W3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIIOUYAIOMICH CIIOCOOHOCTh MOHHMMATH SMOIMOHAILHOE COCTOSHHE
JPYTUX, YAUTHIBATh €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHUIO;

COIIMANILHBIX HABBIKOB, BKIIOUYAIONIUX CHOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C
JPYTUMU JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH UHTEPEC U pa3periaTh KOHMIUKTHIL.

NPEJMETHBIE PE3YJIBTATHI

K kxonny oOyuenuss B 10 kJacce mpeaMeTHbIE Pe3ysibTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCSl YMEHU:



JEeMOHCTPUPOBAaTh Ha MpPHUMEpax pojab W MecTo (u3uku B (POpMHpPOBAHHUU
COBPEMEHHOM HAay4yHOM KapTHHBI MHpPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKON AEATEIIBHOCTH JIIOJICH;

YUUTBIBaTh  TPAHUIBl  NPUMEHEHHMs  HU3YYEHHBIX  (U3MYECKUX  MOJEJIEH:
MaTepuajbHas TOYKa, MHEpLUajIbHAs CHCTEMa OTcuéra, abCOJIOTHO TBEPJOE TEIO,
UICAIBHBIN ra3, MOJENHM CTPOEHUS Ta30oB, >KUIKOCTEH M TBEPABIX TEJ, TOYEUHBIN
AIIEKTPUYECKUI 3aps]] IpU pelieHnr (PU3NUECKUX 3a/1ay;

pacro3HaBaTh (QU3MUECKHE SBIEHUS (MPOLIECChI) M OOBACHATH HUX HA OCHOBE
3aKOHOB MEXAaHWMKH, MOJEKYJSIPHO-KHHETUYECKOM TEOpPHH CTPOEHHs BEIIECTBA U
AIIEKTPOAMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE MNPSAMOJIMHEIHOE BHKEHUE,
cBOOO/IHOE MaJeHHE TEeJ, JBWKEHHE MO OKPYKHOCTH, MHEPILHMs, B3aUMOJEHCTBUE Tel,
muddy3us, OpOyHOBCKOE BUKEHHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa Ten Tpu HarpeBaHuu (OXJIAXKJEHUH), TEIJIOBOE paBHOBECHE, MHCIIApPEHUE,
KOHJCHCALIMSI, TUIaBJICHHE, KPUCTAIIIN3alKs, KUIIEHHE, BIaKHOCTh BO3/1yXa, MMOBBIIICHUE
JABJICHMS Ta3a MpPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBS3b MEXIY IapaMeTpaMu
COCTOSIHUS I'a3a B U30IIPOLIECCAX, NEKTPHU3ALUS TEIl, B3aUMOJEHCTBUE 3aps0B;

OMMCHIBaTh MEXAHWYECKOE JBUKEHHUE, WCIONIb3ys (U3MUECKHE BEITUYHHBIL:
KOOpJMHAaTa, IyTh, IEpEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuila, UMITYJIbC
Tena, KUHETUYECKas »HHEprus, TMOTEHUUaJIbHas »>SHEpPrus, MexaHudeckas paborta,
MeXaHUYeCKass MOIIHOCTb; MPH OMUCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKHH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U EIUHULBI, HaXOAUTb (OPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUMHY C APYTUMU BEIMUMHAMU;

OINMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIOIB3YS
¢bu3znueckrue BeIMUYMHBIL: JaBJCHHUE ra3a, TeMIleparypa, CpelHss KHUHETUYecKas SHEprus
XA0TUYECKOTO  JBWKEHUS  MOJIEKYJ, CpEIHEKBaJgpaTHUYHasi CKOPOCTb  MOJEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHeprusi, pabora rasza, Kod3(p(GUIHUEHT MOJE3HOTO
NEMCTBUSA TEIUIOBOIO ABUTATelNs; MPU OMUCAHUM IMPABHIBHO TPAKTOBATH (PU3UUECKHIA
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHHS U EAUHUIIbI, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETMUMHY C APYTUMH BETUUHHAM;

ONMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOICTBA BEIIECTBA U AJIEKTPUUYECKUE

ABJCHUS (MPOIECCHI), HUCIMONB3YS (PUBHUECKHUE BEIUYUHBI: JJICKTPUUYCCKUM 3aps,



AIEKTPUYECKOE T0JIe, HANPSHKEHHOCTH MOJISI, MOTEHIMAN, Pa3HOCTh MOTEHLUANOB; MpU
OTMHMCAaHWUN TIPAaBUIBHO TPAKTOBATh (DU3WYECKHN CMBICI HCIIONB3YEMbIX BEJIMYHUH, HX
0003Ha4YeHUSI U €IUHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIONINE AAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTUMH BEJIUMUYNHAMU;

aHATU3UPOBaTh (HU3UYECKHUE TMPOIECCHl U SBIICHUS, HCMOIB3Yyd (DU3NUYECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH BceMUpHOro tarorenus, I, II u Il 3akonsl HetoTOHA, 3aK0H
COXpaHEHHS] MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS HUMITYJIbCa, MPUHIUI
CYNEpHO3UIMA CWJI, TIPUHIMI PABHOINpPABUS HHEPLUHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KHUHETUYECKYIO0 TEOPHUI0 CTPOEHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeHEel KHHETHYECKOW SHEPruu TEIJIOBOTO JIBIDKCHHS MOJEKYlT C aOCONIOTHOM
TeMIepaTypoi, MEpPBBIA 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPAHEHHUS AJIEKTPUUYECKOIO
3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3iaudaTh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €T0
MaTeMaTHYEeCKOE BRIPAKCHHUE U YCIOBUS (TpaHUIIBI, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIMIIBI JACHCTBUS MAIIUH, MTPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pa3iuvaTh YyCIOBHUS HMX OE30MacCHOT0 HCIOJIb30BaHUS B TOBCEIHEBHOMN
JKU3HU;

BBITIOJTHATH 9KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HUECKUX SIBJICHUMN U MPOIECCOB
C HCMOJB30BaHUEM TPSAMBIX M KOCBEHHBIX H3MEPCHHH, MPH 3TOM (POpPMYIUPOBATh
npoOneMy/3aiady M TUIOTE3y YYEOHOro JSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, TIPOBOUTD OMBIT M (POPMYITUPOBATH BEIBOJIBI,

OCYIIECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI PU3NUECKUX BETUYUH, TIPH ATOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO W3MEpEeHHs W HCIIOIh30BaTh H3BECTHBIC METOJIbI
OLICHKH ITOTPEITHOCTEN U3MEPEHUM;

HCCIIEZIOBATh 3aBUCUMOCTH MEXAy (GU3NUECKUMH BETMYMHAMHU C UCTIOIh30BAHUEM
MPSAMBIX W3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (PH3WUYECKUX BEIUYMH B BHJE TaOMUIl W TpadUKOB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIEAOBAHUS;

cobOmoaTh mpaBwiia 0E30MacHOTO TpyJAa MPH TPOBEICHUHM HCCICIOBAHUM B
pamMkax y4eOHOTO  DJKCHEPUMEHTa, y4eOHO-HMCCIEeNOBATEIbCKOH H  MPOCKTHOU
NESITENIPHOCTH C  HCIOJIh30BAaHUEM W3MEPUTENBHBIX YCTPOHCTB U J1aO0OpaTOpPHOTO

000pyI0BaHMS;



pelmaTth pacu€THbIE 3aJlayu C SBHO 3aJaHHON (PU3MUECKON MOJEbI0, UCIONb3Ys
dbusznueckue 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalM3a YCIOBUSA 3a/ladyd BBIOMpPATh
(bU3UYECKYIO MOJIENb, BBIACIATH (DU3NYECKHUE BEIUUUHBI U (OPMYJIIbI, HEOOXOAUMBIE ISt
e€ pemieHus, MPOBOJUTh PAcCUEThl U OLIEHMBATh PEATbHOCTh MOJYYEHHOTO 3HAYCHMS
bu3UUYeCKOl BEeTUYUHBI;

pemaTh KauyeCTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PAaCCYyKJIEHH C Omopod Ha U3Y4YCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIONIb30BaTh MPH pEUIeHUH YYeOHBIX 3a/ad COBPEMEHHbIE HH(pOpPMallMOHHBIC
TEXHOJIOTUM JUJIA TIOWMCKAa, CTPYKTYPUPOBAHHUS, HWHTEPIpETAllMd W TMpeACTaBICHUS
y4eOHOUM M HAYYHO-TIOMYJISIPHON MH(GOPMAIINH, TOTYYEHHOW U3 pa3InYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHATM3UPOBATH MOIYy4aeMyI0 HHPOPMAIIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KM3HU IS
oOecrieyeHnsi O€30MACHOCTH TpU  OOpaleHuu C NOpubdopaMu U TEXHUYECKHUMHU
YCTPOMCTBAMU, JII COXPAHEHUS 3[0POBbS M COOJIOJACHHUS HOPM D3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIIEH Cpejie;

paboTaTh B TpyIMIE C BHIMOTHEHHEM PA3IMYHBIX COLIMAIBHBIX POJIEH, TUIAHUPOBATh
paboTy TpyMNIbl, palMOHAIBHO  paclpenessTh O00sI3aHHOCTM U IUIAHUPOBATH
JIeATEIbHOCTh B HECTAaHJIAPTHBIX CUTYyalUsiX, aJIEKBATHO OLIEHMBATH BKJIAJ KaXIOro W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3uKku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B TMPAKTUYECKON JEATETLHOCTH JIIOJICH, IIeIOCTHOCTh W €IWHCTBO

¢u3nvecKkoi KapTUHBI MUPA;



YUYUTHIBaTh TPAHULIBI MPUMEHEHUSI U3YYEHHBIX (DU3NYECKUX MOJENCH: TOUECUHbIN
AIIEKTPUYECKUN 3apsiil, JIyd CBeTa, TOUEUHBIH MCTOYHMK CBETA, s/iepHasi MOJAENb aroMa,
HYKJIOHHasi MOJI€JIb ATOMHOTO sI/Ipa MPHU PEIIeHUH GU3NUECKUX 3a]1ay;

pacno3HaBaTh (uU3NYECKHE SBIEHUS (TPOIECChI) M OOBICHATH MX Ha OCHOBE
3aKOHOB JJEKTPOAMHAMUKH H KBAHTOBOW (PU3MKHU: 3JEKTpUUYecKass MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs UHAYKIUS, JEUCTBHE MAarHUTHOTO TMOJIS Ha TMPOBOJHUK C
TOKOM W JIBIDKYIIMICS 3apsif], SJIEKTPOMAarHUTHbIE KOJI€OAHUS U BOJHBI, MPSIMOJIMHEHHOE
pacupoCTpaHEHHE CBETa, OTpa)KeHHe, IMpeloMieHue, uHTepdepeHius, audpakuus u
noJisipu3aliis CBeTa, AucHepcus cBera, (oroanextpuueckuil dpdext (poTodrddekr),
CBETOBOE JIaBJICHWE, BO3HUKHOBEHHE JIMHEWYATOrO0 CIIEKTpa aroMa BOJOpPOJa,
€CTECTBEHHAsI M HICKYCCTBEHHAs PaIMOAKTUBHOCTB;

ONMKCHIBATh HW3YYCHHBIC CBOMCTBAa BelIeCTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKHE, IICKTPUUYECKYIO MPOBOJUMOCTH PA3UYHBIX CpPEl) U DIEKTPOMATHUTHBIC
sBIIeHUsT (TIPOIECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUMHBI: DJIEKTPUUYECKUN 3apsij, cuia
TOKa, DJIGKTPUYECKOE HANpPsDKEHHE, DJICKTPUUECKOe CONPOTUBJIICHHE, Pa3HOCTh
MOTEHIMAJIOB, AIEKTPOABMKYIIAs CHIa, pad0oTa TOKa, MHAYKIMS MAarHUTHOTO TOJIsI, CUJIa
Awmnepa, cuna JlopeHna, HMHAYKTUBHOCTb KAaTyIIKHA, JHEPTUsl BJIEKTPUUYECKOrO0 U
MarHuTHOTO TOJIeH, MeprUoa U 4acToTa KoyseOaHuil B KoyieOaTeTbHOM KOHTYpE, 3apsia U
CHJIa TOKa B TIPOIECCE TapMOHUYECKUX OHIIEKTPOMATHUTHBIX KojeOaHuid, (QoKycHOe
paccTosiHUE€ W ONTHYECKas Cujla JIMH3bI, MPU OMUCAHUM TPABUIBHO TPaKTOBAThH
(bu3nUecKuii CMBICT WCIIOJIB3YEMbIX BEJIHMYHMH, UX 0003HAUYCHUS U €IUHUIIBI, YKA3bIBAThH
dbopMyIIbl, CBS3BIBAOIINE JAaHHYIO (PU3NYECKYIO BEJTUYHUHY C IPYTUMU BETUYMHAMU,

OMHCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONL3Ys (PU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTAa CBETA, SHEPIHs
U UMITyJbC (POTOHA, epuo ] TojIypacnaja, YHEPTUsl CBSI3U aTOMHBIX SIJIEp, PU ONMMCAHUHU
MPABWIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCTIOIB3YEMBIX BEJIMYMH, UX 0003HAYCHUS U
CAVHUIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIINE [aHHYIO (PU3UUECKYI0 BEIHYHHY C
JIPYTHUMH BEJIMYUHAMU, BRIUYUCIISTH 3HAUCHHE (PU3NICCKON BEIIMYUHBI,

aHAIM3UPOBATh (U3UUYECKHUE TIPOIECChl U SIBJICHUS, HCIONB3Yys (U3HUECKUE

3aKOHBI W MPHUHOMWIIBI: 3aKOH OMa, 3aKOHBI IMOCJICOOBATCIBHOIO MW IapaJICIIBHOTO



COCAMHEHUS IPOBOAHUKOB, 3aKOH Jxoynsa—JIeHna, 3aKOH 3JIEKTPOMarHuTHON MHIAYKLNH,
3aKOH MPSMOJIMHEHHOIO pPacHpOCTpaHEHHUs] CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
IpEJIOMIIEHUS CBETa, ypaBHEHHE OWHIUTEHHA Ui (oTo3ddekra, 3aKOH COXpaHEHUS
JHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCA, 3aKOH COXPAaHEHUsS 3JIEKTPUYECKOIro 3apsja,
3aKOH COXPaHEHHUsI MacCOBOI'0 YHMCIIA, TOCTYIaThl bopa, 3aKOH paJuoaKTUBHOIO pacnaja,
OpU HTOM pa3iuyaTh CJIOBECHYI0 (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U YCIOBUS (TPAHMILIBI, 00JIACTH) TPUMEHUMOCTH;

OIIpeNieNsITh HaIlpaBJIeHWE BEKTOpa MHAYKLIMU MarHUTHOTO TOJS HMPOBOJHHUKA C
TOKOM, CHJIbl AMniepa u cuiisl JIopeHua;

CTPOUTh U ONMCHIBATh HM300paKE€HUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBINIOJIHATh SKCIIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NYECKUX SBJICHUI U MPOLIECCOB
C UCHOJb30BAHMEM IPSAMBIX M KOCBEHHBIX H3MEpEHHil: mpu 3ToM (opMynupoBath
npoOneMy/3aiady M TUIOTE3y YYEOHOro HSKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEUI0KEHHOT0 000PYA0BaHuUs, IPOBOJAUTH OMBIT U (HOPMYJIHPOBATH BBIBOJIBL;

OCYILIECTBIISATD MPSIMbIE U KOCBEHHBIE U3MEPEHHS (PU3UUECKUX BEIMYUH, IPU 3TOM
BbIOMpATh ONTHUMAJBHBIA CHOCOO H3MEpPEHHs] M MCHOJIb30BaTh W3BECTHBIE METO/bI
OLICHKH ITOTPEITHOCTEN U3MEPEHUM;

UCCIIeI0BaTh 3aBUCHMOCTH (PU3MYECKUX BEIUYMH C MCIOIb30BAHUEM MPSMBIX
U3MEPEHUN: TMpPU O3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHpPOBATh pe3yJabTaThl
MOJIYYUEHHON 3aBHUCHUMOCTH ()U3MYECKUX BEJIMYMH B BHJIE TAaOJIUIl U TpapuKOB, AeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEI0OBAHUS;

cobmoaTh MpaBuiia 0€30IacHOr0 TpyJa MpH MPOBEACHUU HCCIEIOBAaHUNA B
paMKax y4eOHOro OJKCIEpUMEHTa, Yy4eOHO-MCCNEeAOBATENbCKOM M MPOEKTHOU
NeSITETbHOCTH C HUCIOJb30BAHMEM HW3MEPUTEIbHBIX YCTPOMCTB U J1AOOPAaTOPHOTO
000py1I0BaHMS;

pemaTh pacuéTHBIE 33/a4M C SIBHO 33/JaHHON (DPM3MYECKOW MOJIENbIO, MCIIONb3Ys
¢dbu3znueckue 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHallu3a YCJIOBUS 3a/ladyd BBIOMPATH
¢u3nUecKy0 MOJEINb, BELICTATh GU3NUECKHE BEIUYMHBI U (POPMYIIBI, HEOOXOAUMBIE IS
e€ peleHusi, NPOBOAUTH PACYETHI M OLEHUBATH PEATbHOCTH IOJIYYEHHOTO 3HAYEHUS

(bU3UYECKON BETUYUHBI;



pemaTh KaueCTBEHHBIE 3a/adyd: BBICTPAMBATh JIOTMUYECKH HEMPOTUBOPEUHBYIO
LENOYKYy pacCyKJIeHHUH C Omopod Ha W3Y4YCHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznUecKue ABICHUS;

UCIOJIb30BAaTh IPU PELIEHUM YYeOHBIX 3aJlad COBpPEMEHHbIE HH()OpPMalMOHHbIE
TEXHOJIOTUW JUISI TIOWCKA, CTPYKTYPHPOBAHHS, HWHTEPHPETAIMH W TPEACTABICHUS
y4eOHOH U HayYHO-NOMYJISIpHOW MH(OpPMaLUU, NOTYYEHHON U3 pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKU aHATU3UPOBATH MOTYIaeMyl0 HH(POPMAIIHIO;

OOBSICHATh NMPUHLHUIBI JEHCTBUS MallMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh YCJIOBUS MX O€30M1aCHOIO UCTIOIb30BaHMS B TOBCEIHEBHOM KHU3HU;

MPUBOANTH TPUMEPHI BKJIAJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BSCHEHHE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEJAHEBHOM XHU3HU Ui
oOecrieyeHnst O€30MACHOCTH TpU OOpaleHuu ¢ NOpubdopaMu U TEXHUYECKHUMHU
YCTPOWCTBAMH, JJSI COXPAHEHUS 3/I0pPOBbS U COONIOJIEHUS HOPM 3KOJIOTUYECKOTrO
MOBEJICHUS B OKpY Kalollel cpene;

paboTaTh B TPyMIIe C BHIMOJTHEHUEM PAa3TUYHBIX CONMATIBHBIX POJICH, MIIAHUPOBATh
pa®oTy Trpynmsl, palUOHAIBHO  paclpeiensTh O00A3aHHOCTM U IJIaHUPOBATh
JeSITETFHOCTh B HECTAaHIAPTHBIX CHUTYAIMsIX, aJleKBaTHO OIIEHWBATh BKJIAJl KaXKIIOTO U3

YYaCTHUKOB T'PYIIHI B pEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHoBaHue KoauvecTBo 4acoB
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3zie/ioB H TeM KonTposabHbie IIpakTn4yeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IO3HAHUSA
11 ®uszrKa 1 METOJIbI 5 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro o pasneny 2
Pasznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 1OK
UOTHOTEKA
23 COXpanCHI B 0 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [IOK
' KHHETHYECKOU https://m.edsoo.ru/7f41bf72

TEOPHUH



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

39 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMHUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubnmoreka [JOK
' BentectBa. Pa3oBbie https://m.edso0.ru/7f41bf72
nepexoabl
Wroro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

[TPO'PAMME

bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
IToctostHHBIN
AIIEKTPUYECKUI TOK. bu6nuorexa [IOK
4.2 12
Toxu B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
Pe3epBHOe Bpems 2
OBLIEE KOJIMYECTBO
YACOB 1O 68



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

11 KITACC

HauMeHoBaHHUe KoaudecTBo 4acoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHnTpoJibHbIE IIpakTHyeckue
n/n Bceero o0pa3oBaTe/ibHbIE pecypchbl
MPOrpamMmbl padoTbl padoThbI
Pazpen 1. JIEKTPOANHAMUKA
MarnutHoe mone. Bu6 1IOK
HOJIMoTEKA
11 11 1
DJICKTPOMATHUTHA 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pazgeny 11
Paszngen 2. KOJIEBAHUSI 1 BOJIHbBI
Mexanuueckue u
2.1 SIIEKTPOMATHUTHBIE 9 1 bubmaorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexanuueckue n
2.2 SIIEKTPOMATHUTHBIE 5 1 bubmiorexa [JOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 O 10 3
frruia https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEIIHATBHON

bu6mmorexa [{OK
3.1 4 1
TCOpHUH https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH
Hroro no paszaeny 4

Pasnesn 4. KBAHTOBAS PU3UKA



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

41 DJIeMEHTHI KBAaHTOBOM 6 bubnmoreka [JOK
' ONTHKHU https://m.edso0.ru/7f41c97¢c
bubmuorexa [JOK
42 | Crpocrue aroma 4 https://m.eds00.ru/7f41c97c
bubmuoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15

Pazgen 5. DJIEMEHTDBI ACTP

OHOMHUHU U ACTPOPU3UKU

51 DJIEMEHTBI ACTPOHOMUH
' ¥ acTpO(YU3HUKH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaceiny

7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6oo6maromee 4 bu6mmoreka [JOK
' IOBTOpEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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

IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
N KoawiecTso sacon JIeKTPOHHBbIE U(PPOBBHIE
n/n Tema ypoka B KonTposbHbIe IIpakTuyeckue 00pasoBaTe/LHbIE
cero padoTbI padoTbI pecypee!
HNucrpykrax Th.

1 ®du3uka — HayKa 0 IpUpo/Ie. 1 bubmuorexa [JOK
Hayunsie MeToabl NO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
CrapToBasi TMarHOCTHKA.

TectupoBanue.
Ponb 1 MecTo husuku B

5 dbopMupoBaHUH 1 bubnunoreka [JOK
COBPEMEHHOM HAYYHOU https://m.edsoo.ru/ff0c33e6
KapTUHBI MUPA, B
MPaKTUYECKOU JEATETbHOCTH
JToAen
MexaHnn4eckoe JBHKEHUE.

OTHOCHTENBHOCTH
3 MEXAHUYECKOTO JBUKEHMUS. 1 bubmmorexa [TOK
https://m.edso0.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBrOMEpHOE 1 bubnnoreka [JOK

HpﬂMOHHHeﬁHoe JABHXKXCHHUEC

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE

bubmuoreka [JOK

5
MPSIMOJIMHENHOE JIBUJKCHHE https://m.edsoo.ru/ff0c372e
CBoOoaHoe najeHue.
6 Yckopenue cBoOOIHOTO bubmorera [JOK
P A https://m.edsoo.ru/ff0c39cc
MaJICHUS
KpuBonuneiiHoe 1BUXEHHUE.
7 JIBrb>keHHE MaTepralibHOM bubmmorexa HOK
P https://m.edsoo.ru/ff0c3ada
TOYKH 10 OKPYKHOCTH
[IpuHOAII OTHOCUTEIBHOCTH
8 lNanunes. MuepunanbHbie bubnuorexa [JOK
cuctembl otcuera. [lepBbiit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [Ipunuun
9 cynepnosunuu cuil. Bropon bubnuoteka [JOK
3akoH HbroToHa s https://m.edsoo.ru/ffOc3be8
MarepuaibHON TOUKU
Tperuii 3akon HerotoHa niis bu6mmorekxa [IOK
10
MaTEpUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO
11 Tsrotenus. Cuiia TsSHKECTH. bubmuorexa [JOK

[IepBas kocMHuueckas
CKOPOCTh

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cuiia ynpyroctu. 3aKoH
I'yka. Bec Tena

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el18

13

Cuna tpenus. Koaddunment
Tpenus. Cuia
COIPOTHUBIICHUS TIPU
JBUKCHHUH TEJa B KUIAKOCTU
WIIH Ta3e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3f76

14

ITocTynarensHOE 1
BpAILIATEIIBHOE IBUKEHHUE
a0COTIFOTHO TBEPIOTO Tea.
MowmenT cunbl. Ilnedo cumisl.
VYcnoBus paBHOBECHS
TBEPAOIO TeENa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTepralbHOU
TOYKHU, CUCTEMBI
MaTepualbHbIX TOUEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeaxTnBHOE ABMKEHIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTta u MOLTHOCTD CHUITBI.
Kunernueckast sHeprus
MaTepHaIbHON TOUKH.
Teopema 06 u3mMeHeHUN
KUHETHYECKOW SHEpTUu

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c4502



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

17

[ToTenunanbHas SHEPTHUSL.
[ToTenuuanbHas 3Heprus
ynpyro aegopMUpOBaHHON
npyxuHbl. [loTeHnnanpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToTeHuunanpHbIe U
HEMOTEHUUAIbHbIE CHUJIBI.
Csi3b pabOTHI
HETIOTEHIUATBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEPTUU

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

19

JlabopaTopHas pabota
«MccnenoBanue cBsA3U
paboThI CUITBI C U3MEHEHHEM
MEXaHHYECKON PHEPTUHU Tea
Ha TIpUMepe PaCTsHKEHUS
PE3UHOBOTO KI'yTa

20

KonTponbhas padota no
TeMe «KmHeMaTnka.
Jnnamuika. 3aKOHBI
COXpaHEHUs B MEXAaHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74



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

21

OcCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KHHETUIECKOM
Teopun. bpoyHOoBCKOE
newkenue. dubdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxrep JBHKECHUS U
B3aMOJICHCTBHS YaCTHUI]
BemecTBa. Moaenn
CTPOCHUS Ira30B, )KUIKOCTEH
U TBEPJIBIX TEII

23

Macca monexy:.
KonnuecTtBo BemiecTna.
[Tocrosinnas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u eé€
n3Mepenue. [lkana
temneparyp Llenbcust

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHre MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcooTHas TeMIieparypa
KakK Mepa cpelHen
KMHETUYECKON SHEPrUHr
JIBUKEHUS] MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanpToHa. ['a3oBbIe
3aKOHBI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

JlaGopaTopHas pabora
«Hccnenosanue
3aBUCHUMOCTH MEXY
napaMeTpamu COCTOSIHUS
Pa3peKEeHHOTO Tra3a»

29

W3omporneccsl B uaeanrbHOM
rase u ux rpapuieckoe
MIpe/ICTaBICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpennss sHeprus
TEPMOJUHAMHUYECKON
CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuectBo
TEIUIOTHI U paboTa.
BnyTtpennss sHeprus
OJTHOATOMHOTO HJI€aIbHOIO
rasa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupael Terionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY neapHas TEIIOEMKOCTD
BemecTBa. KommuecTBo
TEIJIOTHI IPU
Terionepeaaye.
AnuabaTHbIH mporiece

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c5c36

33

IIepBbliit 3aKk0H
TEPMOJUHAMUKHU U €r0
IIPUMEHEHUE K
U30Ipoueccam

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



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

Heo6paTumocTs mporeccoB

bubmuoreka [JOK

34 | B mpupoxe. Bropoit sakon https://m.eds00.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpuniun nevicteust u KI1/{ bubnnoreka [JOK
TEIUIOBOM MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1
37 DKOJI0ru4ecKue npooieMbl
TETUIOIHEPTETHKH
O6o0maromuii ypok
38 «MOJ‘I]:K JIISJ[l Has}llp ¢buszuka bubmmoreka LIOK
yip ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
Kontposnbnas pabota mo
39 Teme «MoekynspHas bubnuotexa [JOK
¢u3nka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
[TapooGpa3zoBanue u
40 KoHAeHcanus. Mcnapenue n Bubmmorexa LIOK
a 1A P https://m.edso0.ru/ff0c63b6
KUIICHUE
AOconroTHas u
bu6nmoreka [JOK
41 OTHOCHUTEJIbHAS BIAKHOCTh

BO3ayxa. HacklleHHsIil map

https://m.edsoo.ru/ff0c64d8



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

TBépnoe Teno.
Kpucranmnngeckue u
amMop(QHbIe Tena.

42 AHU30TpOIHUS CBONCTB bubmoreia OK
P https://m.eds00.ru/ff0c65f0

Kpuctaos. XKuakue
kpuctaiibsl. CoBpeMEeHHbIE
MaTepuaibl
[InaBnenue u

43 KpUCTAJUIM3anus. Y IeiabHas bubnuoreka [IOK
TEIUIOTA IUIABJICHHUS. https://m.edsoo.ru/ff0c6708
CyOnmumarust

44 YpaBHEHHE TEIIIOBOTO bubnnorexa [JOK
OanmaHca https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.

45 Dnektpuueckuii 3apsia. [[Ba bubnuotexa [JOK
BHUA DJIEKTPUUECKUX https://m.edsoo.ru/ff0c6bcc
3apsI0B
[TpOBOIHUKH, THIICKTPUKH

46 U MTOJIYIIPOBOJTHUKH. 3aKOH bubnnoreka [JOK
COXPAHEHUS IICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3anmoneiicTre 3apsioB.

47 3akon Kynona. Todeunsbrit bubmmorexa [JOK

AJIEKTPUYECKUM 3apsi

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Hanpsioxénnoctb
ANEKTPUYECKOTO TOJISL.

bu6mmoreka [JOK

48 IT e
PHHIMI YT pHOSHHHH https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX TMOJICH.
JInHnK HanpsKEHHOCTH
Pabota cui
49 ANEKTPOCTATUYECKOTO TOJIS. bubnunoreka [JOK
ITorenmuan. PasHocTtb https://m.edsoo.ru/ff0c6f00
IIOTCHIIMAJIOB
[TpoBOAHMKY U TUITEKTPUKH
50 B DJIEKTPOCTATUYECKOM I10JI€. bubnuoreka [IOK
JusnexTpudeckas https://m.edso0.ru/ff0c7018
MIPOHUIIAEMOCTh
ONEeKTPOEMKOCTD. bu6nuorexa [IOK
51
Konnencarop https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIJIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs bubmorexa [JOK
] https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIeHcaTopa
JlabopaTopHas pabota
53 "N3mepenue
AIEKTPOEMKOCTHU

KOHJIeHcaTopa"



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[Tpunin nercTBus u
MIPUMEHEHHE
KOHJICHCATOPOB,
KOIKMPOBAJILHOTO arllapara,
CTpYHHOIO MpUHTEpA.
DnekTpocTaTu4ecKas
3amura. 3a3eMIIeHue
AIEKTPONPUOOPOB

55

DIEeKTPUUYECKHI TOK,
YCIIOBUS €70
CYLIECTBOBAHUS.
[TocTostHubIM TOK. Cuta
Toka. Hanpsxenue.
Conporusnenue. 3akon OMa
JUTSl y4acTKa LETH

56

[TocnenoBarensHOE,
napajuiebHOe, CMEIIaHHOE
COETMHEHHE MMPOBOTHUKOB.
JlabopaTopHas pabota
«M3yueHne cMenaHHoro
COEJIUHEHUS PE3UCTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MomIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838



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

58

3axon Oma 11 ITOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. Koporkoe 3ambikanue.
JlaGopaTopHas pabora
«3mepenue D1C
HMCTOYHUKA TOKA U €ro
BHYTPEHHETO
COIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

60

DNEeKTpUYECKU TOK B
Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoHHMKH, UX
coOCTBEHHas U pUMeCHast
npoBouMocTh. CBOMCTBA
p—N-niepexoaa.
[TomynpoBOIHUKOBBIE
npubopsI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUUYECKUHN TOK B
pacTBopax U pacrjiaBax

bu6mmoreka [JOK

62 STICKTPOIHTOB. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIUTHYECKAS
JTUccoIanus. DIEeKTPOIn3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamMOCTOSTeTbHBINA U bubmuoreka [JOK
HECAMOCTOSTENBHBIA pa3psl. https://m.edsoo.ru/ffOc84ae
Mounnus. [Tnazma
DNeKTpUYECKHe MpUOOPHI U

CTPOMCTBA U UX
64 i all)qnqecxoe MIPUMCHCHUE bubmorexa HOK
P p ’ https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHUKH
0e30IMacHOCTH
IIpomexyTounas
65 anTeCTa ZITsI I'omoBas bubmorexa HOK
HL 04 https://m.edsoo.ru/ff0c8a8a
IpoBepoyHas pabora

66 O6o06maromuit ypok bubnmoreka [JOK
«INEKTPOIUHAMMKA» https://m.edsoo.ru/ff0c88be

67 O06o06menue Mo TeMe bu6mmorekxa [IOK

"OnekTpoauHaMuka'

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56

O6o0utaromuii ypox 1mo

bubmuoreka [JOK

1
08 temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 68 3 3
I10 ITPOTPAMME
11 KJIACC
N Kommaecrso 1acos DJIeKTpOHHbIe U pOBbIE
W/ Tema ypoka Beero KoHTpOIbHBIE MpakTuueckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypeel
Nucrpykrax Th.
[TocTosiHHBIE MAarHUTBI U UX
B3aUMOJICICTBUE.
1 MarHI/ITHHoe nosie. Bekro 1 Bubnuotexa LIOK
. ) P https://m.edsoo.ru/ff0c9778
MarHMTHON MHIYKIUH.
JIvHMM MarHuTHOM
WUHIYKIUH
BxonHas quarHocTuka.
TectupoBanue.

) MarsuTtHoe 1moJje 1 bu6mmoreka [JOK
MIPOBOJIHHUKA C TOKOM. OIBIT https://m.edsoo.ru/ffOc98fe
Opcrena. Bzanmoneiicteue
MIPOBOJHHUKOB C TOKOM
JIaGoparopHas paboTa

3 «M3yueHne MarHuTHOro 1 1 Bubmorexa LIOK

IIOJIA KaTyHlIKHU C TOKOM)»

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

JleiicTBE MarHUTHOTO IOJIS
Ha ITPOBOJIHUK C TOKOM.
Cuna Amrepa.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

JlaGopaTopHas pabora
«HccnenoBanue neMcTBUS
MMOCTOSTHHOTO MarHUTa Ha
paMKy ¢ TOKOM»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHUTHOTO TOJISI
Ha JBUKYILYIOCS
3apsuKeHHYHo yactuny. Cuna
Jlopenma. PaGota cubl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
nHaykuud. [lotok BekTopa
MarHuTHoN uHaykuuu. I1C
WHJYKUWU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu dapanes

JlaGopatopHnas pabora
«MccrnenoBanue sSBICHUS
3JIEKTPOMATrHUTHOMN
WHTYKITHFD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50



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

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. J1C
CaMOUHIYKIMHU. DHEPIrHst
MarHUTHOTO TOJIS KaTYyIIKH
C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

10

TexHuueckue ycTpoucTBa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MarHUTBHI,
JIEKTPOMAarHuThl,
JIEKTPOJABUIaTENb,
YCKOPUTEIIN JIIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
1eyb

11

Oo6o0maromuit ypox
«MaraurtHoe moJe.
DneKTpoMarHuTHas
WHITYKITAS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

12

KonrtponbHas pabora no
TeMe «MarauTHoe nose.
DOneKTpOMarHuTHasI
WHIYKIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

13

CB0oOOJHBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaiienue sHepruu

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

14

JIaboparopHast pabota
«HMccnemoBanue
3aBUCHMOCTH MEpUOIa
MaJIbIX KOJIeOaHuii rpy3a Ha
HUTHU OT UIMHBI HUTH U
MacChl Tpy3a»

15

KonebarenbHbIi KOHTYD.
CB0OOIHBIE
ANEKTPOMArHUTHBIE
KoJe0aHus B UIeaIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHaorus Mexmay
MEXaHNYECKUMH U
ANEKTPOMArHUTHBIMH
KoJIe0aHusIMHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

16

®opmyna TomcoHa. 3akoH
COXpPAaHCHUS DHCPIUH B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpE

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcb9c4



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

17

[IpencraBnenue o
3aTyXarolux KoJIeOaHusIX.
BriHyX1€HHBIE
MEXaHUYECKHE KOJICOaHus.
Pesonanc. BeinyxaeHHbIe
ANEKTPOMATrHUTHBIC
KOJICOaHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

18

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MEPEMEHHBIH TOK.
MomHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYAHOE U
JICUCTBYIOLIEE 3HAYEHNE
CUJIBI TOKA U HAIIPSKEHUS

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

19

Tpancdopmatop.
[TpousBoacTBO, Nepeaaya u
notpe0ieHue
JIEKTPUUYECKON IHEPTUU

20

YerpolictBo U
MPaKTUYECKOE TPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKA, TUHUH
3JIeKTporepeaay

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



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

21

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTposHepruu. Kynerypa
HCITOJIb30BAHUS
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KMU3HH

22

MexaHan4decKre BOJHBI,
YCJIOBHS pacpOCTPAHECHHUSI.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JJINHA
BOJIHBI. [lonepeunbie u
MPOJO0JIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

23

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

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

24

DNeKTPOMarHUTHbHIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHuTHBIX
BOJIH

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

25

[IpuHUMIIBI paIUOCBSI3U U
TeneBuaenus. Pazsurue
CPEACTB CBSI3H.
Panmonoxarms

26

KonTponbHas pabota
«Kosnebanus 1 BOIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

27

[IpssMmonuneHOE
pacnpoCTpaHEHUE CBETA B
OJIHOPOJHOM CpeeE.

ToueuyHbIi HCTOYHUK CBETA.

JIyd cBera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

28

OrtpaxeHue cBera. 3aKOHbI
OTpa)KEHUS CBETA.
[TocTpoenue n3obpaxeHu
B IJTOCKOM 3€pKaJjie

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd4e0

29

IIpenomiienue cBera.
IlosnHOE BHYTpEHHEE
orpaxxeHue. IIpenenbHbii
YTOJ1 IIOJTHOTO BHYTPEHHETO
OTpaKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd7f6

30

JIaGoparopHas paboTa
«M3mMepeHune nokasarens
MIPETIOMIICHUS CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

31

JIunzsl. [loctpoenue
M300paXkeHU B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
VBenn4yeHue JIMH3bI

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcddle

32

JlabopaTopHas pabota
«MccnenoBanne CBOMCTB
M300pakKeHUH B JIMH3AX»



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

33

Hucnepcus cpera.
CJI105KHBII cocTaB 0€JIoro

cera. [[Ber. JlabopaTopHas

pabora «Habmronenue
JUCTICPCUU CBETA»

34

WnTepdepennus creta.
Judpakuus cBeTa.
JudpakuronHas pemeTka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

35

[TonepedyHOCTH CBETOBBIX
BojH. [lomspuzanus ceera

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

36

Onrtuyeckue npuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOr0 MPUMEHEHUS

37

['panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEITHHOCTH

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

38

OTHOCHUTENBLHOCTD
OJIHOBPEMEHHOCTH.
3aMeiTIeHne BPEMEHH U
COKpAIIICHHE JITTHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42



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

DHeprus u UMITYJIbC
PENATUBUCTCKON YaCTHULIBI.

bubmuoreka [JOK

39
CBs3b MacChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPIHUsl MOKOS
KonTponbnas pabora

40 «OnTrka. OCHOBBI bu6mmoreka [IOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»

41 ®otonbl. ®opmyna [1nanka. bubnuorexa [JOK
DHeprus U UMMIyibC GpoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEI0BAHUE Eub 10K

nOIMoTEKA

42 . A.T.
orodppexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsbl poTorPdexTa.

43 VYpaBHeHue DitHIITeHA 17151 bubnnoreka [JOK
¢doroapdexra. «Kpacnas https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
JaBnenue cera. OnwIThI 1. Eu6 OK

44 H. JIebeneBa. Xumuueckoe nbmmorexa I1

JIEVICTBHE CBETA

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuueckue yCTpoucTBa U
MIPaKTUYECKOE MPUMEHEHUE:

45 ¢dhoTorIeMeHT, POTOIATUHK,
coJHe4Has Oarapes,
CBETOJINO]T
Pemenue 3agau nmo reme

46 «7eMEHTBI KBAaHTOBOM bubmmorexa [JOK

https://m.edso0.ru/ff0d0302
OIITUKH
Mogens aroma ToMcoHa.

47 Omnsitel Pe3epdopaa mo bubnunoreka [JOK
pacCesiHUIO O-4aCTHIL. https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa

bu6mmoreka [JOK
48 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
N3nydenne u norioneHmue
OTOHOB IIPH TIEPEX0JIe
¢ puTiep Bu6nnorexa LIOK
49 aToOMa C OJJHOTO YPOBHS

JHEPIruM Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

50

BoaHoBEIE cBOliCTBA
yactuil. Bonnsl e bpois.
KopnyckynsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

o1

OTtkpbiTHE
paaroakTHBHOCTH. OTBITHI
Pesepdopaa o
OTIPEJICIIEHUIO COCTaBa
PaIMOAKTUBHOTO U3ITyYCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

CoiicTBa anbda-, Oera-,
ramMmma-usJIydcHus. Bnustaue
PaAOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBbI

53

OTKpbITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
IN'amma-usnydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

54

OHeprus CBA3U HyKJIOHOB B
anpe. SnepHsle peakiyu.

S nepHblit peaktop.
[Tpobnembl, MepCreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
SIIEPHOM YHEPTETUKH

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

55

DneMeHTapHbIC YaCTHUIIHI.
OTKpbITHE O3UTPOHA.
Mertoabl HabIIOJEHUS U
perucTpanuu
2JIEMEHTAPHbIX YaCTHILI.
Kpyrastii cton
«DyH/1aMEHTaJIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3NYECKOI KapTUHBI
MHUpa»

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

56

Bup 3Bé3mHOrO Heba.
Co3Besnust, spKue 3BE31pbl,
[JIAHETHI, UX BHINMOE
nemwkenne. CoHeyHas
cucrema

57

Comnune. ConHeunas
aKTUBHOCTL. MICTOUYHUK
sHeprun CoJiHLIA U 3BE3]



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

58

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
rJIaBHOM
IOCJIENOBATEILHOCTH.
Buytpennee crpoenue
3B&311. CoBpeMEHHbIE
MIPEJICTABICHUS O
MIPOUCXOXJICHUU U
spomonuu CoHIa U 3BE3]

59

Mneunsiii [1yte — Hama
lNamakTuka. [lonoxenne n
neuxkenne ComHia B
lanaktuke. ['anakTuku.
UYEpHsble ABIPHI B sapax
raJlakTUK

60

Bcenennas. Pa3z6eranue
rajaktuk. Teopus
bonpmioro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

61

Hepetennsie mpoGiembl
aCTPOHOMHUU

62

IIpomexxyrounas
arrectauus. ['onoBas
MpoBepoyHas pabora




63

O6o0maromuii ypok. Pois
(bU3UKH U aCTPOHOMHUH B
3KOHOMHYECKOH,
TEXHOJIOTUYECKOM,
COLIMAILHOM M ATUYECKOU
cdepax AeITenTbHOCTH
YyeJioBeKa

64

O6o06maromuii ypox. Poib
1 MecTo (HU3HUKH U
aCTpPOHOMHUU B
COBPEMEHHOUN HayYHOU
KapTHHE MHpa

65

O6o06maromuii ypok. Poib
(bu3MUECKO TeOpHH B
(dbopmMupoBaHUU
NpeICTaBICHUHN O
¢bu3nueckoii kKapTuHe MUpa

66

O6o06mraromuit ypokx. Mecto
¢u3nvecKoil KapTUHBI MUpa
B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O

pUpoJIe




67

Mar»uTtHoe 1ojJe.
DJIeKTpOMarHuTHas
WHIYKIUSA

68

OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

69

KBanToBas (husuka.
DneMEeHTHl aCTPOHOMUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

69



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

10 knace ¢wusuka "SI Makumes, b.b byxosues, H.H. Ctorkmii.
MockBa «lIpocsenienue» 2019
11 xnacc puzuka I'.4 Msakumes, b.b byxosnes,B.M Yarypun
MockBa «IIpocsenienue» 2019
METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
®usuka 10-11 xmaccel. MeTtogudyeckue Matepuanbl s yaduTeas (0a30BbIA H
yrinyonéunbii ypoBau) C. A. Tuxomupooii u b. M. SIBopckoro
«Muemo3zuna» 2014
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
HUHTEPHET
bubnuoreka [IOK
bubnuoreka POII
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