MMHHUCTEPCTBO MPOCBEN[EHUSI POCCUICKON ®EJEPALIIA

MunKcTEpCeTBO 00pa3oBaHKs U MOJOIEKHON NOMUTHKH CBEpTOBCKOM 00J1acTH
Anmupurctpanus KupoBrpaickoro ropoackoro okpyra

MAQY COIII Ne 2
PACCMOTPEHO COT'JJACOBAHO VYTBEPX/JEHO
MO Xb® PyxosomuTenem MC Iupexkrop MAOY COLI Ne 2
Pykopoaurtens HIMO @
/Tloranosa O.A. @ﬂ/” /Torstuna JILH. /Mymak E.JI
ITpotokon Nel ot 23.08.2023 r.. ITporokon Nelot 30.09.2023 r. [pukas /71 ¢ / ot JO-Of 2A3 1.
PABOYASA ITPOTPAMMA

y4ebnoro npeamera «@usnka» (basopbiii ypoBens)

quta 10-11 kiacca cpegnero obmero oopazoBaHus
Ha 2023-2024 yueOHbINH rox

Kuposrpan 2023




MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS HAa YPOBHE CpEAHEro OOLIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3ysibTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTeIbHOM IporpaMmsl, npenacraBieHHbIXx B OI'OC
COQO, a Takxke c yuérom (enepaibHOM pabdodeil MporpaMMbl BOCIHTAHHS H
KOHIIETIIIMK TpernojaBanust yueOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHBIX
OpraHu3auUaX Poccuiickon denepanuy, peATU3yIOIINX OCHOBHBIE
oOpa3oBaTresbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 10 (U3UKE HANpPaBICHO Ha (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa oOydaromuxcs 10—11 kimaccoB ipu o0yueHuu
ux Qu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBercTBYeT TpedboBanusM GI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEAMETHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM OOYyYEHHMs], a TAKKe
YUUTBIBAET HEOOXOAMMOCTb pEATU3ALUN MEXIPEIMETHBIX CBS3ed (QU3MKHU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeaMeTaMu. B Hell onpeaensoTcss OCHOBHbBIE
eI U3y4eHus (U3UKK Ha YPOBHE CpEIIHEro o0I1Iero o0pa3oBaHusl, MIIaHUPyEMbIe
pe3ysbTaThl  OCBOGHHUS Kypca  (U3MKM: JIMYHOCTHBIE, METaIllpEeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3MKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOJaM 00yUYeHMS;

e cojepkaHue yueOHOTO npenMera «Du3nkay mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJjee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOIo Mpe/IMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbIN BKJIAJ] B CUCTEMY
3HaHuK 00 okpykatomem mupe. [lIkonpHbIN Kype Pu3uku — cucteMooOpa3yronui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOILIECCOB U SBJICHUM, M3y4yaeMbIX XUMHUEH, OuoJoruei,
dbusnyeckoid reorpadueid U actpoHoMuei. lcmonp3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUM  OMpeneNnsieT Xapakrep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTUKU, TPAHCTIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHS] HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMH CBOWCTBaMH W Jpyrux. M3ydeHue
(bU3UKKM BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOUM KapTUHbI
Mupa oOydaromuxcs, B (OPMHUPOBAHUE YMEHUU NPUMEHSTh HAy4YHBI METO]
MO3HAHUS [IPU BBINIOJHEHUN UMHU YYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku 111 ypoBHS CpeaHETo 00111ero 00pa30BaHus MOJI0KEH
pSA UIeH, KOTOPBIE MOKHO PacCMAaTPUBATh KaK MPUHLUIIBI €70 MIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHW KypC SBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/iesioB (PM3HMKH, BKIIOYACT Kak
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.



Hoesn eenepanusayuu. B cOOTBETCTBUM C HEMl Marepuan Kypca (QU3HKU
0o0benMHEH BOKPYr (QHU3MYECKHUX Teopwil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢bu3nKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPOOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc hbusuku mpemnoiaraet 3HakoOMCTBO
C LIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKHUX NMPUIOKEHUH M3y4YE€HHBIX
TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpKaHUS, MOCBAIMIEHHBIX OJKOJOTMYECKHMM Ipo0JieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHH, a TakkKe 00CYXIEeHUs
po6JieM palrOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O€30MacHOCTH.

CTep>xHEBBIMH JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl SABIAIOTCS (u3Mueckue Teopun (PopMUpOBAHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOEHUSI (PU3NUECKONW TEOPHH, POJIH (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, TPAHUILIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTeCTBEHHO-HAYYHBIX SBIICHUHN H MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOAX0A B Kypce (DHU3UKH peaan3yercs Mpexkie
BCEro 3a CYET OpraHu3alld SKCIEPUMEHTAJIbHOW NEATEIbHOCTH O0ydYaroluXcsl.
Jli1st 6a30BOTO YPOBHSA Kypca (PU3UKH — 3TO UCIIOJIB30BAaHUE CUCTEMbI (PPOHTATBLHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJAOOPaTOPHBIX pabOT, KOTOPBIE B IporpamMme
no (usuke oObEIUHEHBI B OOLIMN CHUCOK YYEHHUYECKHUX MPAKTUYECKUX pPadoT.
Breiienenne B yka3aHHOM TMepedHe JIabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH 00pa30BaTEIbHOIO Mpoliecca
UCXOMsl U3 OCOOCHHOCTEH IJIaHMPOBAaHUS M OCHAIIeHHUs kKaOuneta ¢usuku. [Ipu
3TOM O00ECTeUYMBaeTCs OBIAJeHUE OOYdYaIONMMHUCS YMEHHUSMH TPOBOAWTH
KOCBEHHbIE M3MEPEHUs, HCCIEIOBAaHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH U
MIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPEIOKECHHBIX THIIOTE3.

Bosnbiioe BHUMaHuE yaeasieTcsl pEHIeHNI0 pacuE€THRIX M KaUeCTBEHHBIX 3aj1au.
[Tpu 3ToM a5t pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIIOTCS 33Ja4d C SIBHO 3aJIaHHOU
(u3NYECKOM MOJENBIO, TO3BOJISIOIIME IPUMEHATh M3YyUEHHBIE 3aKOHbI U
3aKOHOMEPHOCTH KaK M3 OJHOIO paszjelia Kypca, TaK U MHTErpupys 3HaHUS U3
pa3HbIX pasnesoB. [ KadyecTBEHHBIX 3a[a4 MPUOPUTETOM SIBISIOTCS 3a/JaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3UUECKUX SBICHUNA M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3UUECKOW MOJENU ISl CUTyallud MPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.



B cooterctBuu ¢ tpedoBanusimu @I'OC COO k MaTepHaibHO-TEXHUIECKOMY
o0ecrniedyeHnto y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (M3UKH HA YPOBHE
cpenHero oOmero o0pa3oBaHUS JOJKEH H3Yy4aThCsA B YCIOBHUSX HPEIMETHOTO
KabuHeTa (PU3UKKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa NPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJa. B xabuHere (pU3MKHU NOIKHO ObITH HEOOXOIUMOE
nabopatopHoe 00Opy/IOBaHWE ISl BBIMOJTHEHUS YKa3aHHBIX B MporpaMme IO
(U3HKE YUEHUYECKUX TPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYAOBAHHE.

JleMoHcTpalnoHHOe  00opynoBaHuEe (OPMUPYETCST B COOTBETCTBUH C
OPUHLIMIIOM MHUHMMAJIBHOM JIOCTATOYHOCTHM U  OOECIEYMBAET IOCTAaHOBKY
NEPEUYUCIIEHHBIX B MporpaMmMe 1O (U3MKE KIIOYEBBIX JEMOHCTpalUuil mJis
UCCIICJIOBAaHUS ~ M3yYaeMBIX SBIEHUH W  MPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyIOBaHME I YUYEHUYECKUX MPAKTHYECKUX pPabOT
dopMupyeTcss B BHJIE€ TEMAaTUUYECKMX KOMILJIEKTOB M OOECHEUMBAETCS B pacyére
OJHOTO KOMIUIEKTa Ha JBYX oOydaronmxcsa. TeMaThyeckue KOMIUICKTHI
7a00paTOpHOTO OO0OPYJIOBaHUS JIOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJb30BAaHUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE LIM(PPOBBIX JIAOOpATOPHil.

OCHOBHBIMH HETISIMH U3y4YeHUS (PU3UKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opMupoBaHME HMHTEpECa W CTPEMJICHHS OOy4YalouMxcsi K HAyYHOMY
U3YYCHUIO TPUPOIBI, PAa3BUTHE HMX HHTEIUICKTYATbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pPa3BUTHUE IMPEICTABICHUI O HAYYHOM METOJE MO3HaHUs U POpMHUpPOBAHUE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHUPOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUS OCHOB
CTpOCHHS MaTepuH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHME YMEHUH OOBACHATH SIBICHHUA C HCIHOJIb30BAaHUEM
duznyecKuX 3HAHUN U HAYYHBIX JI0KA3aTENbCTB;

e (opMupOBaHHE TMPEACTABICHUA O PO (UMKH ISl PA3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOT .

JlocTrxeHne STUX Ieneld obecreynBaeTcsl pelieHHeM CIISAYIONNX 3a1ad B

nporecce U3ydeHus Kypca GU3MKU Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus:

e TpHOOpETEHNE CUCTEMBI 3HAHUH 00 00INX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUAX, BKIIOYAas MEXaHWUKY, MOJIEKYJSIpPHYIO (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HMKY U 3JIEMEHTHI aCTPO(PU3UKY;

e (dopMupOBaHME YMEHUW TNPUMEHATH TEOPETUYECKHE 3HAHUSA IS
oOBsicHEHUs] (PU3MYECKHX SBICHUW B TMPUPOAE U JANS TMPUHATHUSL
IIPAKTUYECKUX PEIICHUH B IIOBCEIHEBHOM )KU3HH;



e OCBOEHHE CIOCOOOB pEUIEHUS Ppa3IMYHbIX 3a/Jad C SIBHO 3aJaHHOU
¢usznyeckoil MoIenbIo, 3aJad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIHHOE
co3manue (HU3NIECKON MOJEIH, aIeKBAaTHON YCIOBUSAM 3a/1a4H;

e TMOHMMaHHE (U3UYECKUX OCHOB W MPHUHIIMIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIILYIO
cpeny;

e OBJAJCHHE METOAAMH CAaMOCTOSTEIBHOIO IJIAHUPOBAHUS U IPOBEICHHUS
(bu3MUeCKUX SKCIIEPUMEHTOB, aHaJIM3a M WMHTEpHpeTanuu HH(opmaiuu,
ONIPENIEIICHNS JOCTOBEPHOCTH MOJYUYEHHOTO pPE3yJIbTaTa;

e CO3/IaHME YCJIOBHUM JUIsl PA3BUTHUS YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha wu3yuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBanus orBojuTcs 136 wyacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEN0), B
11 kmacce — 68 vacoB (2 yaca B HEZICIIO).

[Ipennaraemplii B mnporpamMmme 1o (HU3MKE IMEpevYeHb JA0OPATOPHBIX U
NPaKTUYECKUX padoOT SBIAETCS PEKOMEHJIOBAHHBIM, YYMTENb JEJIaeT BbIOOD
IpPOBENCHUs J1A0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HWHAMBUAYAJIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. @usuka U MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupone. HayuHeie METOAbI MO3HAHUS OKPYKAIOLIETO
mMupa. PoJib 3KcriepruMeHTa ¥ TEOPUU B MIPOIIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (U3NYECKUX SBICHUNA U TmpoieccoB. HayuHbple rumortessl.
dusnyecKkrue 3aKOHbI U TEOPUHU. ['paHuIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IpyHUMIT COOTBETCTBHS.

Pons u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHasioroBble W HUGPOBBIE U3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYNKHU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemernienre, CKOpocTh (CpelHsAsI CKOPOCTb, MIHOBEHHasi CKOpPOCTh) U
YCKOpPEHUE MaTepuaIbHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAHWHAT.
CrnoxeHue nepeMeIIeHH U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpPsMOJIMHEWHOe aBMxkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHHUS, MNYTHU U TMepeMelieHus
MaTepUaAIbHOW TOYKHA OT BPEMEHH.

CBoOomHOe azieHne. Y CKOpeHHue CBOOOTHOTO MaICHHUS.

KpuBosmmHeHOE NBUKEHUE. [|BUKEHNE MATEPUATIbHON TOYKHU 10 OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIF0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs: CKOPOCTb.
[Tepuon u yactota obpatieHus. [{leHTpocTpeMuTeIpHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JIB>KEHUE CHAPSJIOB, IIEMTHBIE U PEMEHHBIC Mepe/layuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KMHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanre IBUKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yX€e U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBUKEHHS Tena, OPOLIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOTHOIO MaJIEHHUS.

Hanpagnenue ckopocTl mpu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yyeHre HEpaBHOMEPHOTO IBUKEHUS C LIEJbI0 ONPENCIICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnmenoBanne COOTHOLIEHUST MEXAY IYTSAMH, NPOWICHHBIMM TEJIOM 34
MIOCJICIOBATEIbHBIC PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KCHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne IBUKEHUS IApUKa B BA3KOU KUJKOCTH.

W3y4yenue nBmKeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOcTH  l'anmmmesa.  IlepBeiii  3axkoH  HproTona.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuiu cui. Bropoii 3akon HetotoHa st
MaTepuagbHOW TOUKU. TpeTunii 3akoH HproTOHA 111 MaTepUaAIbHBIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (okosi, CKobxeHus1, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHUsl CKOJIBKEHHS U cujia TpeHus nokos. KoagduuueHt tpenus.
Cuita cOnpOTUBIIEHNS IIPU IBUKEHUU TEJIA B KUJIKOCTH WIIN Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcH BpaumieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPAOIO TENA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpIUK.

CpaBHEHME MacC B3aUMOJIEUCTBYIOLIUX TEN.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT JehopMalinu.

HesecomocTts. Bec tena npu yCKOpEHHOM NOABEME U A CHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUS.

YcnoBus paBHOBeCHs TBEPAOTO Tesla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue nBmxeHus: OpycKka 10 HAKIOHHOM MIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pa3siie, OT X AePOopMaIlHH.

HccnenoBanne yclnoBHM pPaBHOBECHS TBEPAOrO Tela, HMMEIOMIETO0 OCh
BpaICHUS.

Tema 3. 3axonvl coxpanenusn ¢ Mmexanuke

NMnynse MaTepuasbHOM TOYKHM (Tejia), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuibl U W3MEHEHHE MMIYJbca TeNld. 3aKOH COXPAHEHUsI U MITYJIbCa.
PeakTuBHOE IBUKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass »Heprusi MaTepHalibHOW TOuYkH. Teopema 00 HM3MEHEHUU
KUHETHUYECKOWU SHEPTUM.

[TorennumaneHas SHEprusl. [TorenuumanbHas SHEprus YIpyTO
nehopMUpOBaHHOM MPYKUHBL. [loTeHIIManbHas YHEPTUS Tesia BOIU3U MTOBEPXHOCTU
3eMIIH.

[loTeHuuanbHple W HENOTEHIMadbHble  cwibl.  CBsi3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU YHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHndeckne yCTpOWCTBA M IMPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoq MOTEHIIMATBEHOM SHEPTUH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

N3yuenne abCOMIOTHO HEYNPYToro yjapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3M padOThI CUJIbI ¢ U3BMEHEHUEM MEXaHUYECKON SHEepruu
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KI'YTa.

Pasznen 3. MousiekysipHas (pU3MKA 1 TEPMOAHUHAMMKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. [duddysus. Xapakrep ABMKEHHS U
B3aMMOJICMCTBUSL YacCTHUIL BelIeCTBA. MoJenn CTpPOEHUs Ta3oB, >XKUIAKOCTEW U
TBEPABIX Te U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepbl Mosiekyll. KonnuectBo BemectBa. [loctostHaas ABoraspo.

TemnoBoe paBHOBecue. Temneparypa u e€ mamepenue. lllkana Temneparyp
Lenbcus.



Monaens upeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJICAIBHOTO Ta3a. AOCOJIOTHas TeMIeparypa Kak Mepa
CpeoHEW KWHETHUYECKOW HSHEPruM TEIUIOBOTO JABWKEHUs dvactull rasza. [llkana
temriepatyp KenbBuna. ['azoBbie 3akoHbl. YpaBHeHue MenpeneeBa—Kiamnelipona.
3akoH [lanbroHa. M3omponeccsl B MACATIbHOM ra3e C MOCTOSHHBIM KOJIHMYECTBOM
BelmiecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuuecknue yCTPONMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COCTUHECHUIA.

OmnpiThl 10 TUGPY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aMOJIEVCTBUA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIbHOrO Tasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

OnpeneneHue Macchbl BO3/1yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEPEHHIA
00BEMa KOMHATHI, IABJICHUS U TEMIIEPATYPhI BO3/IyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY IMapaMeTPaMHU COCTOSTHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmonuHaMuueckass cucrema. BHYTpEHHSsSI SHEPTUS TEPMOJMHAMUYECKON
CUCTEMBI U cTIOc00bI €€ n3meHeHus1. KomndaecTBo TemnoTel u paborta. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJEaJbHOTO  raza.  Buuabl  Terjonepeaayw:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3Ty4yeHUe. Y IeJbHasl TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTHI MpU TeIUIonepeaaye.

[Tonsitue 06 ammabGatHoMm mporiecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3aKoHAa TEPMOAMHAMUKHA K wm3omporieccam. ['padudeckas
MHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TeruioBple  mamumHbl.  [IpUHOUMIIBL ~ AEHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanus sHEprUM B TEIUIOBBIX MamuHax. Koadduiment mnonesnoro
nevctBus TeroBor mammHbl. [{ukn Kapro w ero kosdduimeHT mosie3HOTo
JNENUCTBUS. DKOJIOTHUECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpoWcTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTPEHHEW JHEPruu Tejia MpPU COBEPUICHUH PAOOThI: BBUIET
npoOku u3 OyTBUIKM TOJI JIEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTYHHOHU TpyOKe IMyTEM TpeHHUs (BHI€OAEMOHCTpAL).

N3meHeHre BHYTpEHHEN SHEPTHUM (TeMIIepaTyphl) Telia Py Terionepeaaye.

OneIT N0 a1MabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CrOpaHusl, PpEaKTUBHOIO
JIBUTATEJIA.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomeol

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Aepecammusvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCUTENbHAs BIAXHOCTh BO3AyXa. HackllleHHbIM nap. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUIIEHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopgHbie Tesna. AHU30TPOIUS CBONCTB
kpucramioB. JKunkue kpuctamwibl. CoBpemeHHble MaTepuainsl. [lnaBieHune wu
KpUCTAJUIM3aIMs. Y IesbHas TerioTa miasienus. Cyonumanus.

YpaBHeHUE TEIIOBOTO OajiaHca.

TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOIMHU NOJyYEHHsS] COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MaPOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTANINYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTauloB.

Yyenuueckuii akcnepumenm, nabopamopmsie pabomel

N3mepeHre OTHOCUTENbHON BIQKHOCTH BO3/TyXa.

Pa3znen 4. DiekTpoaAMHAMMKA
Tema 1. Inekmpocmamuxa
DnekTpu3anys Ten. JNeKTpUUeCcKuil 3aps. J[Ba BUa 3J€KTPUUECKUX 3apSAA0B.
[IpoBOAHUKM, AUANIEKTPUKUM U  TOJYHNPOBOJAHUKHU. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsIa.
BzaumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 37€KTpUYECKU 3apsil.
OnekTpuueckoe mnone. Hanpsok€HHOCTh  anekTpuyeckoro mnons. [IpuHuomn



CYyHEPIIO3ULUM BJIEKTPUUYECKUX MoJiek. JIMHNM HanpsyKEHHOCTU JJIEKTPUYECKOTrO
TOJISL.

PaboTa cui anmektpocTaTudeckoro mods. [lorennuan. Pa3HoCcTh MOTEHITHATIOB.
[IpoBOAHUKN W [UAPJIEKTPUKUA B 3JIEKTPOCTATUYECKOM Tose. [luanektpuueckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIIOCKOTO0 KOHAEHCATOPA.
DHeprusg 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHE: 3IIEKTPOCKOII,
AIIEKTPOMETpP, dJEKTPOCTATHUYECKas 3aluTa, 3a3eMJICHHUE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN amnliapar, CTPYMHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLINI IEUCTBUSA dJIEKTPOMETPA.

BzaumopenicTBre HaNEKTPU30BAHHBIX TEIN.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpOBOJTHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3JIEKTPUKH B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOLAIu
IJIACTUH, PACCTOSIHUS MEXKAY HUMHU U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHwvle pabomuol

N3mepenune 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunlx cpeoax

ONEeKTpUYECKU TOK. YCIOBUA CYHIECTBOBAHUSI JJIEKTPUUYECKOTO TOKAa.
Hctounuku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpsioxenne. 3akon Oma Jy1st yyacTka LUETH.

DNEKTPUUECKOE COMPOTHUBJICHUE. YJIEIbHOE COMPOTUBICHHUE BEILECTBA.
[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJHUKOB.

Pabora onekTpudeckoro Toka. 3akoH JDkoyms—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBIKYIIAsl CHJIA U BHYTPEHHEE COMNPOTUBIIEHHWE HCTOYHUKA TOKAa.
3akoH Oma i1 OJTHOM (3aMKHYTOM) 3neKTpuueckoil renu. KopoTkoe 3amMbIkaHue.

DONEeKTpOHHAasT  MPOBOJMMOCTH  TBEPABIX  METALIOB.  3aBUCHMOCTh
CONPOTHUBJIEHUSI METAJJIOB OT TemnepaTypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynpoBOAHUKMY. CobOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTh
noxynpoBogHUKOB. CBolicTBa P—N-niepexona. [lomynpoBoIHUKOBEIE TPUOOPHI.

DONeKTpUYecKuid TOK B  pacTBOpaXx U  paciulaBaX  BJIEKTPOIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIH3.



OnekTpudeckuii TOk B razax. CaMOCTOATENbHBIM M HECaMOCTOSTEIIbHbBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpPOWCTBA M IIPAKTHUYECKOE IPUMEHEHHWE: aMIIepMETP,
BOJITMETP, pEOCTAaT, HCTOYHUKHU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTUBIICHUS, BAKYYMHBIM AHO A,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYITPOBOIHUKOBBIA JUOI, TAIbBAHHUKA.

Jlemoncmpayuu

M3MmepeHne cuiibl TOKA U HaIIPSDKCHUS.

3aBUCUMOCTb COIIPOTHBIICHHS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IIJIOIAIN TIONIEPEYHOT 0 CEYEHUs U MaTepuaa.

CMemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABWKyLEeH cuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHUYECKOTO MJIEMEHTA U OLIEHKA BHYTPEHHEIO COIIPOTUBIICHHUS.

3aBUCUMOCTH COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoui paspsia ¥ IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMEmaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amekTpoimsa.

MesxknpeaMeTHbie CBSI3H

N3yuenue kypca ¢puszuku 6a3oBoro ypoBHsa B 10 kiacce ocyliecTBIsiETCS ¢
Y4ETOM COAEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHM MaTEMAaTHKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meorcnpeomemnvle nonsamusi, CBI3aHHBIE C W3YyYEHHEM METOJOB HAy4HOIO
NO3HAHMS: SBJICHHE, HaydHbI (akT, rumoresa, (u3nueckas BEIMYMHA, 3aKOH,
Teopusl, HAOMIOEHUE, SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHWe CUCTEMbl ypaBHEHWM, JUHEHHas QyHKIUS,
napabona, runepOosia, uX rpa@uKd U CBOKMCTBA, TPUTOHOMETpUUYECKHE (DYHKIINU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOCKILUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexaHndyeckoe JBWKEHUE B KMBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAul, TEIUIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI MACCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJAKOCTEN U ra30B,



DIIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLAALINS,
rajgbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIIHUKK, HCIIOJIb30BAHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATE]b BHYTPEHHEIrO
CrOpaHusi, mapoBasi TypOuHa, OBITOBON XOJOIMIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpUAIOB, B TOM 4YHCIE HAHOMATEpUAJOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATHYECKas 3aluTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEeBaTEIbHbIE npuOopBHl,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, FAIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTrpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMo1eMCTBHE TOCTOSIHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMU. [IpyHIMN Cynieprno3uuyuy MarHUTHBIX MTOJIEH.
Jlunuu MarHuTHOW wWHAyKUMU. KapTuHa JIUHUI MarHUTHOM WMHAYKIIUU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarautHOE 1OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHHM WHIYKIUU
MAarHUTHOTO TIOJIS JUJIMHHOTO MPSIMOTO TNPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanmoaencTtBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAIPABJICHHUE.

Cuna Jlopenna, e€ MoayJib M HanpaBjeHue. JBUKeHHE 3apssKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM I1oJjie. PaGota cuibl JlopeHiia.

SIBneHne 3NEKTPOMAarHUTHOW WHAYKOMU. [lOTOK BEKTOpa MarHUTHOU
MHIYKIUAHW. OJIEKTPOABMXKYILAS CHJIA HWHIAYKIMHU. 3aKOH 3JICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nsnekTpuueckoe Tmosie. ONEKTPOABIKYIIAs Cuia WHIYKIHH B
MIPOBOJIHUKE, IBUKYIIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

ITpaBuio Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKIMU. OJEKTPOJBIDKYIIAs  CHia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckre yCTpoMcTBa M IPAKTUUECKOE IPUMEHEHHE: ITOCTOSHHBIE
MArHUThI, 3JEKTPOMArHUTHI, SJICKTPOABUIATENb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTUL, UHIYKI[MOHHAS T€Yb.



Llemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM I1OJIEM.

JIvHMM UHAYKIIMM MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX NIPOBOJHUKOB C TOKOM.

Cuna AMnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHTYKIIUU.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHXKYILIEH CUJIbI MHAYKIUUA OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3yueHrie MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1edCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON MHAYKIIUH.

Pa3znesn S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1eOaHUA

KonebarenrHass  cucrema. CBOOOIHBIE  MEXaHHMYECKHE  KOJIeOaHUS.
["apmonunyeckue konebanus. I[lepmon, dacrora, ammuutyna u ¢asza KoJacOaHHi.
[IpyvHHBIN MassTHUK. MaremMaTH4eCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparienne sHeprun MNPy TAPMOHUIECKUX KOJICOAHUSX.

KonebarenbHbiit KOHTYp. CBOOOJIHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJeaTbHOM KOJIeO0AaTeTbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHHUYECKUMH M
AJIEKTPOMAarHUTHEIMH KoJeOanusimu. Dopmyna TomcoHa. 3aKkoH COXpaHEHUS
SHEPIUM B UJEATBHOM KOJIe0AaTETbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsX. BeIHy X AeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeiHYK/IeHHBIE 3JIEKTPOMArHUTHHIE KOJIeOaHNs.

[lepemennbli  TOk. CHHYCOMIANbHBI MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JIEUCTBYIOLIEE 3HAYEHHE CHIIBI TOKa H
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTpedICHUE AIEKTPUUECKON
DHEPIUMU. JKOJIOTMYECKUE PUCKU IPHU MPOU3BOACTBE dJIEKTposHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyeOaTeabHOM cHCTeMbl (IMPYKUHHBIN WK
MaTeMaTUYECKU MasiTHUK).



HaOmronenue 3aryxarommx KojieOaHuil.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonasnca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHMI.

Pe3onanc mnpu mMoCienOBATEILHOM COEIMHEHHH PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenp TMHUY AIEKTPONEPEAAYUH.

Yyenuueckuii axcnepumenm, n1abopamopmvie pabomol

HccnenoBanre 3aBUCUMOCTU MEPUO/A MANbIX KOJeOaHUW rpy3a Ha HUTHU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue NEpEMEHHOT0 TOKA B LIENN U3 NTOCIIE0BATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbIE GOTIHbL

MexaHnudeckue BOJIHBI, ycloBus pacnpocTpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. llomepedyHble W MPOAOJIBHBIE BOJIHBI.
HuTtepdepenius u nudpakiius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3TYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtauus BektopoB E, B, V B anexkrpomaruutHoit BosiHe. CBoicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MPEIOMIICHUE, MOJSIpU3aIius, Tudpakims,
unTepdepenuust. CKopocTb 3MEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHUMITBI PATMOCBSI3U U TENEBUACHUA. Pamnookanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHHUuecKue YCTpOICTBA M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paguonpuEéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neusb.

Jlemoncmpayuu

OOpazoBaHuE U pacpOCTPaHEHHE MMOTIEPEUHBIX U MPOAOIBHBIX BOJH.

Koneobiromeecs T€10 Kak MCTOYHUK 3BYKA.

HabGmronenune oTpakeHus ¥ MPeJIoMIICHNS MEXaHUYECKUX BOJIH.

Hab6monenune uarepdepeHinm u AMppakiuu MEXaHM4eCKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnroneHnue cBsi3M T'POMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMTYAOW H
4acTOTOW KoseOaHuil.



HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHUE, IPETOMIICHHE,
noJsipu3anys, Tudpaxius, HHTepPepeHIus.

Tema 3. Onmuxka

['eomeTpuueckas onruka. [IpsgmoiinHEHOE pacHpoOCTpaHEHHE CBETa B
ogHopoaHou cpeze. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHUs: cBeta. IlocTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbll yTroj MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. CiaoxHbI cocTaB 6enoro cera. LIBerT.

Cobuparomiue 1 paccenBarouue JMH3bl. ToHkas 1uH3a. DOKYCHOE pacCTOSTHUE
U ONTHYECKas cuiia TOHKOM JiH3bI. [locTpoeHne n3o0pakeHuii B cCOOMparonmx u
pacceuBaromux JnH3ax. PopMysia TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKMU.

BonnoBass ontuka. WuTtepdepenunss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOJEHUST MAKCUMYMOB W MHUHUMYMOB B HHTEp(EpEHIMOHHOU
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas peméTrka. YcCiaoBHe HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB TNpU TNaJC€HUM MOHOXPOMATHYECKOTO CBETa HAa
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapaTr, NPOEKIIMOHHBIN anmapar, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OITHKA, TU(PPaKIIMOHHAS PEHIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMoIMHEHOE pPacpOCTPAHEHHUE, OTPAKEHUE W NPEJIOMJICHHE CBETA.
OnTuueckue npruOopBI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. MoJIeNb CBETOBOIA.

HccnenoBanue CBOMCTB U300payKEHUM B JIMH3aX.

Mogaenu MUKpOCKOIIA, TEIECKOIA.

HaGmonenne naTepdepeHIIN CBETA.

Ha6nronenue nudpaxmum crera.

HabGmroaenue nucrnepcuu cBera.

[TonyueHue ciekTpa ¢ TOMOIIBIO IPU3MBI.

[Tomyuenue crekTpa ¢ MOMOIIBI0 TUDPAKITTOHHON PEIIETKH.

Habnronenue nonsipuszanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3mepeHne noka3aress NpeJoMICHUs CTEKIIA.



HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Habnronenue nucnepcuu ceera.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPUHA OTHOCUTEIBHOCTH

[ 'paHMIIBI NPUMEHNMOCTH KJIACCUYECKOU MeXaHUKH. [locTynaTsl cie nuanbsHOM
TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETA B BAKYYME,
IPUHIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U COKpAILEHUE
JUIVHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Pasznen 7. KBantoBas pusuka
Tema 1. Dnemenmovi K6AHMOGOI ONMUKU
®ortonsl. ®opmyna [Tnanka cBs3u sHEprUn POTOHA C €r0 YACTOTOU. DHEPrust
U UMITyJIbC (POTOHA.
OtkpoiTue u uccieaoanue Gororddexra. OnwiTel A. I'. CTosneroBa. 3aKoHbBI

dbororddexra. YpapHenue OuHinTerHa 11t Gororddekra. «KpacHas rpanuiiay
dboToaddexra.

JlaBnenne ceera. OnbiTel 11. H. JIeGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHudyeckre YyCTpPOWCTBA U MPAKTUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, CoJIHEUHAs OaTapesi, CBETOIUO .

Jlemoncmpayuu

doto3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHeHIHEro (GoToaddexra.

CBeToaunon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Inanerapnas moxenb artoma. [loctymarsl bopa. M3mydyenue u mOrJouieHHE
(GOTOHOB MpHU MEpexojie aToMa C OJIHOTO YPOBHS SHEPruM Ha Apyrou. Buabl
cnekTpoB. CEKTp ypOBHEH SHEPTrUU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuul. Bosnsl ne bpoist. KopnyckylisipHO -BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Llemoncmpayuu



Mopens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGnronenue mnHeHyaThIX CIIEKTPOB U3IIyUYEHHUS.

Jlazep.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomeol

HaGmroienue TMHe4aToro cuekTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JT0KA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs sapa. OTKpbiTHE
paanoaktTuBHOCTH. OBITHI Pe3epdopaa o onpeesenno coctaBa paaiuo0akTHBHOTO
u3nyuenus.  CBoiictBa  anmb(a-, Oera-, ramma-usznydeHus.  BriusHue
PaIMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas mopens snpa ['eiizenOepra—
HBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tonsl.

Anbda-pacnaa. ONEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl sapa.

SnepHsbie peakuuu. JleneHue u CUHTE3 SAED.

Anepuwiii peaktop. TepMosiepHbiii cuHTe3. IIpoOieMbl M TEpPCIEKTHBBI
AJIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DnieMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTtoib1 HAaOIOIEHNS U PETUCTPALIMN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUSA. EMMHCTBO (hr3ndeckoil KapTHHBI MUPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: NO3UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUnK MOHU3HUPYIOLINUX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (10 TOTOBBIM (hoTorpadusim).

Pa3znen 8. DiaemMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS aCTPOHOMUH. [IpUKiIagHOE M1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3BI, IJIAHETHI, UX BUAUMOE
JIBUKEHUE.

ConneuHas cucreMa.

Connue. ConHeuHasi akTUBHOCTh. McrounHuk sHeprun ConHIAa M 3BE3M.
3BE3/bI, UX OCHOBHBIC XapAKTEPUCTUKH. JlnarpamMma «CHEKTpajbHBIA KIAcC —
CBETUMOCTBY». 3BE3/bl TIABHOM MOCIEAOBATENILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJisi 3BE3] TJIaBHOM MOCIEeNOBaTENbHOCTU. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUSI O MPOUCXOXKACHUU U 3Botonuu ConHIa U
3BE3/1. DTalbl )KU3HU 3BE3].

Mneunstii Ilyte — nHama T'anaktuka. I[lonoxenue u nBukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTuku U kBa3apbl. YEpHbIE IBIPBI B Apax
raJaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa601a. Pazberanve rajgakTuk.
Teopus boapmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroieHus HeBOOPYKEHHBIM TJIA30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM IS ONIPeIeNICHUs TI0JIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

HaGnronenus B Teneckon Jlynsi, manet, Maeunoro [lyTu.

O06o001maoiiee NOBTOPEHUE

Ponpr ¢u3uku M acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOI cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3HUKHU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOW KapTHHE MUPA, POJIb PU3NUECKON TEOPHH B
dbopMHpOBaHUY MPEACTaBICHUN 0 (U3UUECKON KapTUHE MUPA, MECTO (HHU3HUECKON
KapTUHBI MHpPa B OOIIEM PsAIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kitacce oCymiecTBIsIETCS €
Y4ETOM COAEPIKATEIIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMud MaTeMaTHKH,
OHoJ0ruu, XMMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nonsmusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (uU3MYEcKash BEIWYWHA, 3aKOH,
Teopusl, HAOMIOCHUE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJICITh, H3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMBl ypPaBHEHWH, TPUTOHOMETPUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBl M HMX MPOEKIMHM HA OCU KOOPJIHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIHM, TPU3HAKH TIO00USI TPEYTrOJbHUKOB,
OTIpEJICIICHHE TIIOIAN TUIOCKUX (hUryp u 00bEMa Tel.

buonoecusa: snektpuueckue SBICHUS B JKUBOW Mpupoje, KoyieOaTelabHbIC
JBH)KCHUS B JKMBOM NPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOJE, ACHCTBHE
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAsA CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3MbI 00Pa30BaAHUS KPUCTAIUIMYECKON PEIIETKU, CIIEKTPATIbHBINA aHAIU3.



l'eocpaghus: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX DY,
(oTOCHEMKA 36MHOM OBEPXHOCTH, MPEACKA3AHUE 3EMIIETPICEHHI.

Texnonozcus: JMHUM DJEKTpOIEpeNad, TIE€HEpaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAS I€4b, pajap, paaUONpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NMpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJHET'O OBIIETI'O OBPA3OBAHMUA

OcBoenue yuyeOHOro mpemmera «®du3uka» Ha ypOBHE CPEAHETO OOIIETO
oOpa3oBaHus (06a30BbI YpPOBEHb) JOHKHO O00ECIEUUTH JTOCTHUKEHHUE CIEIYIOIINX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YNbTaThl OCBOCHUS yueOHOTO npeameTa « Pu3nukay JOJKHBI
OTpakaTb TOTOBHOCTh U CHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OIbITA ACATEIBHOCTU B MPOLIECCE peaii3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENBHON IE€SITEIHBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIUUA OOYHAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OPUHATHE  TPAAWIIMOHHBIX  OOIEUETOBEUYECKMX T'YMAaHUCTUYECKHX M
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX T'PaKIaHCKOIO
oO0111ecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aIuu;

YMEHHE B3aHMOJIECTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUU C
X QYHKIIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOU NESITENBHOCTH;

2) IaTPUOTHYECKOTO BOCITIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'PAXKIAHCKON MACHTUYHOCTH, MAaTPUOTHU3MA,;

[IEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JIOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYAlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTA YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaja B MOCTPOCHHUE YCTOMYHUBOTO OYayIIero;

4) 3CTEeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKIFOUasi SCTETUKY HAyYHOTO TBOPUECTRBA,
npucyiero Gpu3nueckoi Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pasNuyHbIM cepaM MpodecCHOHATBLHONW AESITEIbHOCTH, B TOM
YHUCJIE CBSA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHHI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00J1aCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCUTAHMA:

c(OpPMHUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, OCO3HAaHHE TJI0OATBHOTO
XapakTepa SIKOJOTHYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE IEVCTBUI B OKPYKAKOIIEH Cpelie HA OCHOBE
3HaHMA LEJIeW YCTOMYMBOrO pa3BUTHsI YEJIOBEYECTBA;

pacIIMpeHne OmbITa JEATEIbHOCTH HKOJIOTWYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUHN 10 PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKON HAYKHU;

OCO3HAaHHME LEHHOCTH HAy4YHOM [EATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3Y4YeHUS! (PU3UKHU OCYILIECTBIIATh MPOCKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBUS
ba3oBble jornueckue 1eMCTBUS:
CaMOCTOSATENIbHO  (OpMYJIMpPOBaTH M AKTyaJIM3UPOBATh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LENU ACATEIBHOCTH, 33JaBaTh IAPAMETPHI M KPUTEPUU UX
JIOCTHKCHUS,
BBISBJISITh  3aKOHOMEPHOCTHM W IMPOTUBOPEYMS B  PACCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;
pa3palaThiBaTh IUIAH PEIICHUs MPOOJIEMbl ¢ Y4ETOM aHAIM3a MMEIOIIMXCS
MaTe€pUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBHUM IESITENBHOCTH;
KOOPJIMHUPOBATH U BBITIOJHITH PA0OTY B YCIOBUSX PEATbHOTO, BUPTYAJIHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble ucciienoBarejbckue 1eCTBUA.
BJIAJICTh HAYYHOW TEPMHUHOJOTMEW, KIIFOUEBBIMU MOHATHUSMH W METOAAMU
buznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIBCKON M MPOCKTHON NEATEIbHOCTH
B o0nacTu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOHUCKY
METOJIOB peUIeHHs 3a4a4y (U3NYECKOTO COACPNKAHUS, MPUMEHEHHIO Pa3IUYHbBIX
METOJIOB ITO3HAHUS;

BJIAJICTh BHUJAMU JICATEIBHOCTH II0 TIOJYyYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEpIIpEeTalii, NPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHCJIC TIPU CO3aHUN yUEOHBIX MMPOEKTOB B 00JacT (pU3mKu;

BBISIBJISITh  IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3UpPOBATh 3ajady,
BBIJIBUTATh THIOTE3Y €€ PEIIeHUs, HAXOAUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOMX
YTBEPKJICHUM, 33]1aBaTh MApaMETPhl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJAE pEIICHUsA 3aJaddl  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CcTaBUTh W (HOpMyIupoBaTh COOCTBEHHBIE 3aJlayd B 0Opa30BaTEILHOM
JIeSITEIbHOCTH, B TOM YHCIIE TIPY U3YYCHUU (UBHKH;

JlaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 1O (U3HKE B TPAKTHUECKYI0 00JacTh
KHU3HEICSITEIbHOCTH;

YMETb HHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, IPEIaraTh OPUTHHAIBHBIE TTOAXO0/IBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHHUS.

Pabora c ungopmanmeii:

BJa/IETh HAaBBIKAMM MOJydyeHUs MHPOpMaLMK (PU3MUECKOTO COACpKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYUIECTBIIATh IOMCK, aHaju3,
CHUCTEMAaTH3alUI0 M WHTEPIPETAlni0O MHPOPMAIMN DPA3IUYHBIX BUIOB U (HopM
NIPEICTABICHNUS;

OLICHHBAThH JOCTOBEPHOCTH UH(OpMALINH;

UCIONB30BaTh  CpelCcTBa HMH(MOPMAIMOHHBIX ©  KOMMYHHUKAllMOHHBIX
TEXHOJIOTHIA B PEIICHUA KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AI[MOHHBIX
3a71a4 C COOTI0ICHHEM TPeOOBaHU YPrOHOMUKH, TEXHUKHU O€30MTaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W ATHUECKUX HOPM, HOPM HHGPOPMAIMOHHOM
0e30ITaCHOCTH;

CO3/aBaTh TEKCThl (PU3MUECKOTO COACpXNKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHa4YeHHsI MHPOPMAITUH U [[EIEBON ayJAUTOPUH, BEIOUpAsi ONTHUMAIBHYIO
dbopMy MpeacTaBICHUS U BU3yaTu3alliy.

KoMMyHHKATHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS:
OCYILIECTBIISATH OOIIIEHNE HAa YPOKax (PU3UKU U BO BHE-YPOUHOU EATEIbHOCTH;
pacro3HaBaTh IPEANOCHUIKA  KOH(PIUKTHBIX CHUTyallMid ¥  CMAT4aTrh
KOH(JIUKTBL;



pa3BEPHYTO W JIOTUYHO HM3Jarath CBOIO TOYKY 3PEHHS C HCIOJIH30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyaTbHOU
paboTHI;

BBIOMpAaTh TEMAaTUKy W METOJbI COBMECTHBIX JCHUCTBUH C y4€TOM O0OIInX
WHTEPECOB M BO3MOKHOCTEH Ka)X0T0 YjeHa KOJIJICKTHBA,

NPUHUMATh 1M  COBMECTHOW  JCSITCIIBHOCTH, OPTaHW30BBIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ JOCTMIKEHHIO: COCTABIIATh IUTAH JCHCTBHIA,
pacipenenaTb poyid ¢ Y4ETOM MHEHHMHA YYacTHHKOB, OOCYXIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKIOTO yYaCTHUKA KOMAH bl B 00NN
PE3yNBTAT M0 Pa3pabOTaHHBIM KPUTECPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OLIEHUBATh UJEHU C TIO3UIIMU HOBU3HBI,
OpPUTHHAIBHOCTH, IPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B  Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJIATh TBOPUYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryasiTuBHbIe YHMBepcalbHbIe YueOHbIEe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEIIEHO OCYIIECTBIIATh MO3HABATEIBbHYIO JEATCILHOCTh B 00JIACTH
GU3NMKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITENIbHO COCTABJISITh IUTAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJ1a4, TUTaH BBITOTHEHUS MTPAKTUYCCKON PabOThI ¢ Y4ETOM UMEIONITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

pacIMpATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

Jenatb OCO3HaHHBIM BBIOOP, apryMeHTHUpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTH 3a PCIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO U TIPOSIBICHHUIO JSPYIUIIMA B 00JIacTH
(bU3UKH, TTOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBHI B JIEATEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABAaTEIbHOW  pedieKCMu  Kak  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUA W MBICIUTEIBHBIX MPOIECCOB, HMX PE3yJIbTaTOB U
OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIIeKCUH JJi OLEHKH CUTYalluH, BHIOOpAa BEPHOIO
peIIeHuS;



YMETh OIIEHWBATh PUCKHM M CBOEBPEMEHHO IPUHUMATh DEIICHHS] 10 HX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TPH aHAIM3E pPe3yIbTaTOB
NEeATEIBbHOCTH;

IPUHUMATh CeOsl, IOHUMAas CBOM HEJOCTATKU M JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI W apTyMEHTHl JAPYTHX TIPH aHAJUu3€ pPE3yJIbTaTOB
NEeATETHHOCTH;

IIPU3HABATh CBOE MIPaBO M MPABO JAPYTHUX Ha OIINOKH.

B nporiecce TOCTHKEHHS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOTPAMMBI 110
buzuke A YpPOBHSA CpeaHero oOmero o0pa3oBaHMS Y  OOydYaroOlIuxcs
COBEPIIIEHCTBYETCS OMOITMOHAIILHBIN HWHTEJUICKT, IIPEoIaratoIun
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUsI, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIBLHOMN cephl,
OBITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEICHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
AMOITMOHAIBLHBIM U3MEHEHHUSIM U TIPOSIBIIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY

BHYTPEHHEW MOTUBAIINH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHUIO TIENIH U
yCrexy, ONTUMHU3M, WHUIIMATHUBHOCTh, YMEHHE JCHCTBOBATh WCXONS W3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CTIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHUU OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, MPOSBIISATHE HHTEPEC M pa3perniaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce npenMeTHbie pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUI:

JEMOHCTPUPOBATh HA MPUMEpPAX pojib U MecTo (pu3uku B (HOPMHPOBAHUU
COBPEMECHHOM HAay4YHOM KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU HU
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTH JIFOACH;

YUUTBHIBaTh TPaHUIBl MPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJeNei:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TEJO,
UJCATbHBIN Ta3, MOACIH CTPOCHUS ra3oB, KUIAKOCTEH U TBEPABIX TEJ, TOYEUHBIN
AIEKTPUUECKUI 3apsijl P pelieHud PU3nyecKux 3ajiay;

pacrnio3HaBaTh (pu3MYECKre SBIICHUS (IIPOIECCHI) M OOBSICHATHh WX HAa OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJSIPHO-KMHETHYECKON TEOPUU CTPOEHHUS BEIECTBA W



AIIEKTPOJMHAMUKHI: PABHOMEPHOE U PaBHOYCKOPEHHOE PSIMOJIMHEMHOE IBUKEHHE,
CBOOOJHOE NAJEHUE TEJ, ABUKEHUE IO OKPYXKHOCTH, UHEPLIMS, B3aUMOJICUCTBHE
Ten, auddy3usi, 6pOyHOBCKOE IBIKEHHE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX TET,
U3MEeHEeHHe o0bEMa TeJ MpU HArpeBaHUM (OXJIAKIEHUU), TEIUIOBOE paBHOBECHE,
UCTIapeHne, KOHJACHCAIMs, IUIABJICHHUE, KPHUCTAJUIM3allMs, KUIEHUE, BIAXXHOCTDH
BO3JlyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCYJE,
CBS3b MEXKJy MapaMeTpaMy COCTOSIHUS raza B M30Ipolleccax, JIEKTPU3alus Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMHCHIBATH MEXAHUYECKOE JBIKECHUE, UCIONb3Ysl (U3UUYECKUE BEIUYMHBIL:
KOOpJIMHATa, MyTh, INEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl HEprusi, NOTEHUUAIbHAs SHEPrus, MeXaHu4ecKas
paboTa, MeXaHMYeCKass MOIIHOCTb;, IpPU ONHCAHUM TPABWIBHO TPAKTOBAThH
(Gu3NYECKUN CMBICI HUCHOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHHUS U €IUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JIaHHYIO (PU3UUECKYIO BEIMUYUHY C JPYTHUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOICTBAa TEJ W TEIUIOBBIC SIBJICHUA,
UCIOJIb3Yysl (U3MYECKUE BEJIMYMHBL: JAaBJICHHE Tas3a, TEeMIeparypa, CpeIHss
KMHETHYECKasi HEPIHUsl XaOTHYECKOr0 JABMKEHUS MOJIEKYJ, CPEAHEKBaApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI SHeprusi, pabora rasa,
KO3((PUIMEHT TMOJEe3HOr0 JEHUCTBUSI TEIJIOBOTO JBUTATENsl; IPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MYECKHM CMBICH HCIHOJb3YEMbIX BEIMYHUH, UX
00O3HAUeHUsT M EOUHMIBI, HAaXOJUTh (OPMYIbBI, CBS3BIBAIOIIME JIAHHYIO
(PU3MUECKYIO BEIUUUHY C APYTHMMU BEIUYUHAM;

ONMCBIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIBb3Ys (DU3UUECKUE BEIMYMHBL: SJIEKTPUUYECKUN 3aps,
AIIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTH MOJIS, MOTEHIMA, Pa3HOCTh MOTEHLIUAJIOB,;
OpU ONHCAHUM TMPABWIBHO TPAKTOBaTh (UBUYECKUN CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUYECHHS W €JMHHULBI, YKa3blBaTh (HOPMYIIbI, CBSI3BIBAIOIINE
JAHHYI0 (PM3UYECKYIO BEIMYHUHY C IPYTUMHU BEJIMYMHAMU;

aHANIM3UPOBATh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCMOJb3Ysl (hU3UUECKUE
3aKOHBI M MPUHIUIIBL: 3aKOH BcemMupHoro Tsarotrenus, |, |1 u 11l 3akonsr HetoToHa,
3aKOH COXpAaHEHUS MEXAaHWYECKOM DJHEpPrHM, 3aKOH COXPAaHEHHsS HMITYJIbCa,
NPUHIUI CYNEPIO3ULHUNA CHJI, IPHUHIMI PaBHOINPABUS HHEPUUAIBHBIX CHUCTEM
OTCuU€Ta, MOJEKYISPHO-KUHETHUECKYI0 TEOPHUIO0 CTPOEHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPE/IHEH KMHETHUYECKOM SHEPTUM TEIJIOBOTO JIBHXKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMMepaTypoil, MEepBbId 3aKOH TEPMOJUHAMUKU, 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsaa, 3akoH KynoHa, mpH 3TOM pa3auyarbh CIOBECHYIO
(GOopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
00J1acCTH) TPUMEHUMOCTH;



OOBSACHITH OCHOBHBIC TIPUHITHUIIBI ICHCTBHS MAITUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUSA UX OE30MACHOTO MCIIOIb30BAHUS B TTOBCEIHEBHOM
KU3HH,

BBITIOJIHATh JKCIIEPUMEHTBHI MO HCCIECNOBAaHUI0 (U3UYECKUX SBJICHUA U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, IMPU ITOM
dbopmynupoBaTh NpodsieMy/3ajiady v TUIOTE3y YY4€OHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEATI0KEHHOT0 000pYA0BaHNUSA, TPOBOIUTE ONBIT H (HOPMYITHPOBATH
BBIBOJIbBL;

OCYUIIECTBJISATh NPSIMbIe U KOCBEHHbIEC U3MEPEHUST (PU3UUYECKUX BEIUYMH, TIPU
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHMS] U HCIOJIH30BATh W3BECTHBIC
METO/bI OLICHKH MTOIPEIIHOCTEN N3MEPEHHN;

UCCIIEJIOBAaTh  3aBUCHUMOCTH  MEXAy  (U3MYECKMMHM  BEITMYMHAMHU  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YNIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJIE
TaOIUI] ¥ TPAQHUKOB, EIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICOBAHNUS;

cobroaTh npaBuia 0e30MacHOTO Tpyda MPU MPOBEACHUU HUCCIEI0BaHUN B
pamMKax yd4eOHOro »SKCIEPUMEHTa, Yy4eOHO-HCCIENOBATEIbCKOW U TMPOSKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
00opyIOBaHUS;

pemath pacu€THbIE 3a7a4d C SBHO 3aJaHHON (U3NYECKOW MOJETBIO,
UCTIONB3Ys (PM3MUYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXomMuMbIe NIl €€ peIleHUs, MPOBOAUTH PAcu€Thl U OLICHUBATh PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKON BETUUHHBL;

pelaTh KaueCTBEHHBIC 3a/1a4M: BEICTPAUBATh JIOTHUECKH HETIPOTHBOPECUUBYIO
IENIOYKY PACCYXIEHUH C OMOpOod Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABICHUS,

WCITIOJIB30BATh MTPH PEIICHUN YIEOHBIX 33]1a4 COBPEMEHHbBIC MH(POPMAITMOHHBIC
TEXHOJIOTHH JUISl TIONCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUA U TPEIACTABICHHS
y4eOHOH ¥ HAay4YHO-TIOMYJIAPHONH HH(POpPMALUU, TOJYYEHHOW M3 Pa3IMYHBIX
WUCTOYHUKOB, KPUTUIECKH aHATTU3UPOBATH MOTydaeMyr0 HHPOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3HKE B TOBCETHEBHOM KU3HU IS
oOecrniedyeHus: OE30MAaCHOCTH MpPH OOpalieHuH ¢ TpubopaMu M TEXHHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 30POBBS U COOIIOACHHUS HOPM 3KOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOLIEN CPEJIE;



paboTaTh B TpYIIE C BBINOJHEHUEM PAa3JIMYHBIX COLMAIbHBIX POJIEH,
IUIAHUPOBATh pPadOTy TpyNIbl, PAUOHAIBHO PACIPENENATh OOS3aHHOCTH U
IJIAHUPOBATH JICSTEIBLHOCTh B HECTAHIAPTHBIX CUTYaAllUSIX, aJICKBATHO OLICHUBATH
BKJIAJl K&KJIOTO M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.

K koHiy 00yuenus B 11 kiacce npeamMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIHUXCS YMEHUI:

JEMOHCTPUPOBAThL HA TPUMEpPAX pPOb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIIBHOCTU JIOJEH, LETOCTHOCTh U EIUHCTBO
(bu3UYeCKoil KApTUHBI MUPA;

YUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] H3YYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEUHBIA AIEKTPUUECKUM 3apsl, Jyd CBETA, TOUCUHBIA UCTOYHUK CBETA, AJICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa MpU pPElIeHUU (U3HUECKHX
3ajad;

pacro3HaBath (PU3HYECKUE SIBJICHUS (IIPOIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKHU U KBAHTOBON (PU3UKHU: dJIEKTpUUECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JCMCTBHUS TOKa, B3aMMOJCHCTBHE
MAarHuTOB, 3JICKTPOMAarHWUTHAasi WHAYKIUS, JACHCTBHE MAarHUTHOIO TIOJiA Ha
MPOBOJAHUK C TOKOM WM JBWKYLIUHCS 3apsAll, SJIEKTPOMATHUTHBIE KOJEOAHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHE,
uHtepdepennus, audpakuuss ¢ NOJIIpU3AMsS  CBeTa, JUCIEpPCUs CBeETa,
dboToanekTpuaeckuit 3pdekT (poTodrddekT), cBeTOBOE NaBICHUE, BOSHUKHOBCHHE
JUHEWYaTOro CHEeKTpa aroMa BOAOpPOAA, €CTECTBEHHAs M HUCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAUMOCTH  Pa3IMYHBIX  Cpea) U

AJIEKTPOMArHUTHBIC SIBJICHUS (MIPOLIECCHI), HCIONIBb3YS (PU3NYECKUE BEITUYHHBI:
AIEKTPUYECKUHN 3apsif, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABMKYIAs CUjia, paboTa TOKa,
WHIYKLIMS MAarHUTHOrO moJjs, cuima Awmmepa, cwia JlopeHua, HWHIYKTUBHOCTH
KATYIIKH, SHEPrusl JJIEKTPUYECKOTO W MArHUTHOIO IOJIEM, MEPUOA U 4YacToTa
KoieOaHuil B KojeOaTelabHOM KOHType, 3apsi M CHia TOKa B Tpoliecce
TapMOHHYECKUX DJIEKTPOMAarHUTHBIX KojeOaHu#M, (OKYCHOE pacCTOsSHHUE H
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONUCAHWUU MPABWIBHO TPaKTOBATh (PU3MUECKUI
CMBIC]I HCIIOJIb3YEMbIX BEJIMYMH, HMX O0O0O3HAUYE€HHUS U €IUHHUIIbI, YKa3bIBaTb
(b opMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C APYTUMHU BETMUMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS W IPOLECCHI, HCHOJIb3Ys
busznyecKkue BENUYUHBI: CKOPOCTHh 3JEKTPOMArHUTHBIX BOJIH, AJUHA BOJHBI H
4acToTa CBETA, YHEPTUSL U UMITYJIbC (DOTOHA, EPUO]] MOTypaciana, SHEPrus CBsI3U



aTOMHBIX Si7Iep, NpPH ONUCAHUHM MPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICI
UCIIONB3YEMBbIX BEIUYMH, MX OOO3HAUEHUS M EIWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYI0 (PU3WYECKYI0 BEIUYMHY C JPYTHMH BEIHMYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKOMN BEIUYUHBI;

aHANIM3UPOBATh (PUBNYECKUE TMPOILIECCHl U SIBJICHUS, UCMOJIb3Ysl (HU3UUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U NapaJlIeIbHOTO
COCIMHEHUSI MPOBOAHUKOB, 3aKOH J[xoyis—JIeHma, 3akOH 3JIEKTPOMAarHUTHON
WHYKIUHU, 3aKOH MPSIMOJIUHEHHOT0 pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DWHIITelWHa s hoTodddekra,
3aKOH COXPAaHEHMUsS DHEPrUH, 3aKOH COXPAHEHHsI HMMILYJIbCA, 3aKOH COXPaHEHHUS
AIIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMsI MacCOBOIO 4HMciia, MOCcTyhaTel bopa,
3aKOH PAJIMOAKTUBHOIO PACIajia, IPU 3TOM Pa3jINdaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMLbI, 00JIaCTH)
IPUMEHUMOCTH;

ONpeaeNsITh HAIIPaBJICHUE BEKTOPA MHAYKIMHM MAarHUTHOIO MOJIsl POBOIHUKA
C TOKOM, cujibl AMmriepa v cuibl JIopeHia;

CTPOUTHh W OIMKCHIBATh H300paKEHHE, CO3[aBAEMOE IUIOCKHM 3E€PKaJoM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHl IO HCCIEIOBAaHUIO (U3MUYECKUX SBICHUH MU
MPOLIECCOB C MCIOJIb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHUN: IMPU 3TOM
dbopmynupoBaTh MpoodsIeMy/3a/1auy U TUIOTE3y YY4E€OHOT0 IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEAJIOKEHHOr0 000pyA0BaHNUS, MPOBOIUTE ONBIT U (HOPMYIHPOBAThH
BBIBOJIBL;

OCYIIECTBIISITh NMPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUUYUH, MIPU
TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO M3MEPEHUS M MCMOJIb30BATh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3UUYECKHUX BEJIMUUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yJbTaThl
MOJIYYeHHOW 3aBUCUMOCTH (M3MUECKMX BEJIMYMH B BUAE TaOMUIl U TpaduKOB,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBAHMS;

cobJiroaTh npaBuia 0e30MacHOTO Tpyja MPU MPOBEACHUU HCCIEI0BaHUN B
pamMKax ydeOHOro »SKCIEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW U MPOEKTHOU
JIESITEIbHOCTH C WCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000py1I0BaHMS;

pemaTrh pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUYECKOW MOJEIbIO,
UCTIONB3Ys (PM3MYECKUE 3aKOHBI M IPUHLIMITBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJauu
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATh (DU3HUECKHUE BEIMUYMUHBI U (HOPMYIIBI,
HEOOXOJUMBIC ISl €€ pElIeHUs, MPOBOAUTH PACUETHl U OLIEHUBATH PEATbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3NUECKON BETUUNHBL;



pelaTh KaYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXJCHUI C ONOpOM Ha M3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3nYecKue SBICHUS;

UCIOJIb30BaTh IIPU PELICHUN YU€OHBIX 33/1a4 COBPEMEHHbIE HH(OPMAILIMOHHBIE
TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNN U IPEACTABICHHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMK, TOJYYEHHOW U3 Pa3IUUYHBIX
MCTOYHHUKOB, KPUTHYECKH AHAJIM3UPOBATH MOIYyHAEMYI0 HH(POPMALIHIO;

OOBSACHATh MNPUHLUMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUS UX OE€30M1aCHOIO HUCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOEkKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKW, B OOBICHEHHE NPOLIECCOB OKPYXKAIOLIEr0 MHUpPa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 11O (PU3UKE B OBCEAHEBHON KU3HU JISI
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuH C NpUOOpaMH U TEXHUUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 370POBBS U COOJIOACHHUS HOPM 3KOJIOTHMYECKOIrO
MIOBEICHUS B OKPYKAIOLIEH Cpee;

paboTaTh B TIpyHNe C BBINOJIHEHUEM pa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPYMIbI, PAUOHATIBHO paclpeAesiTh OOS3aHHOCTH U
IUIAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a€KBATHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE PACCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
bu6nmoreka [JOK
1.1 ®ur3uKa U METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1b72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN 9 1 bubnnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bub6mmoreka [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@da3oBbIE IEPEXOBI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 UICKTpOCTATHIA 10 https://m.edso0.ru/7f41bf72
ITocTosHHBIN MEKTpUYECKUN TOK. TOKH B bubnnoreka [JOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM ungpoBbie
Ne ni/m P Konrposbnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarnuTtHoe nojne. DneKTpoMarHuTHas 11 1 3 bubnnorexa [JOK
' VHIYKIHs https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHu4ecKue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢
99 MexaHn4yecKHe U dJIEKTPOMArHUTHBIC 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIMaIBbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 bubmorera [JOK

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




bu6mmoreka [IOK
4.2 4
Crpoenne atoma https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
4, A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngj;;f;i?ﬁﬁ £41097¢
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o06maro1iee TOBTOPEHHE 4 EEESSH;I;T:;;?S/I; £41097¢
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE

Ne Jara nudpoBLIE

Tema ypoka Kontpoabusie IIpakTnueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypchbl

®dusnka — HayKa O PUPOJIE.

1 Hayunsie MeT(})]K bl HO?I?HapHI/ISI 1 bubamorexa LOK

yi g https://m.edsoo.ru/ff0c32e2
OKPYKAroIIero Mupa
Ponb u MecTo pusuku B

9 (hOopMUPOBAHUN COBPEMEHHOM 1 bubmuotexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JAESITeTbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubmuoreka [JOK
JIBIOKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPAMOJIMHEWHOE 1 bubnmnorexka HOK
JIBIKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHoe majieHne. Y CKopeHue 1 bu6muoreka [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

. bubmuoreka [{OK

7 JIBrKeHne MaTepuaabHOM TOYKH 110 1

OKPYXHOCTH

https://m.edsoo.ru/ffOc3ada




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

8 lanunes. UnepumanbHbie CUCTEMBI bubmorexa LOK
' p HU https://m.edsoo.ru/ffOc3be8
otcyera. [lepBblii 3akoH HeroTOoHA
Macca tena. Cuna. [lpunmun
9 cynepno3uiuu cuil. Bropoit 3akon bubmorexa HOK
yuep ’ p . https://m.edsoo.ru/ffOc3be8
HeloToHa 17151 MaTepuanbHON TOUKU
Tperuii 3akoH HeroToHa 11 bu6mmoreka [JOK

10
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmmorexa [JOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bub6nuoreka [JOK
Tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koapduunent

13 TpeHusi. Cuiia COnpoOTUBIIEHUS ITPU bubmuotexa [JOK
JBWKCHUH TeJIa B )KMIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarensHOE U BpaliaTeIbHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoteka IIOK
tesa. MoMeHT cuiibl. [liieuo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecUs TBEPIOTO TeIA
NMitynsc MaTepraIbHON TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYECK. bubmuotexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE

16 PaboTa 1 MOIITHOCTH CUJIEI. Bbu6nunoreka LIOK

Kunernueckas sneprus

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUH

[ToTeHumanbHast SHEPTHUsL.
[ToTeHumanbHas 3HEPrUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHumanbHas sHEPrUs Tena
BOJIN3M TTOBEPXHOCTH 3EMITH

IToTreHnmanbHbIC U
HEenoTeHUuabHble CUiIbl. CBs3b
paboThI HEMOTEHIATIBHBIX CUJI C
W3MEHEHHUEM MEXaHUYECKOM dHEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

JlaGoparopHas paboTa
«MccnenoBanue cBsi3u pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOH
DHEPTUU TeJla Ha TIpUMepe
pacTsHKEHHS PE3HHOBOTO KT'yTa

KonTpomnpHas pabota mo Teme
«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
TeOpuu. bpOyHOBCKOE IBM)KEHHE.

Auddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc46l1a

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

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

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMOJEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca monekyin. KonudectBo
BemectBa. [locTostnHas ABoraapo

TennoBoe paBHOBecue. TemnepaTtypa

u e€ u3mepenue. lllkana remneparyp
Lenbcus

25

Wneansuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUn
JIBJKECHHSI MOJIEKYII. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota
«HMccnenoBanue 3aBUCUMOCTH

MEX]y IapaMeTpaMu COCTOSTHUS
pPa3peKEHHOTO Ta3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

29

W3onponeccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sueprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrlI e€ n3menenns. KommdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO HJICATHBHOTO
rasa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Buael Teronepenaun

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEMIOEMKOCTb BELIECTBA.
KonngecTBo TemnoTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36




terionepenaye. AnuabaTHpIN
npoiiecc

ITepBblii 3aKOH TEPMOIMHAMUKHU U

bu6nuoreka [IOK

33
€ro NpUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs nporeccos B
34 npupoje. Bropoit 3akoH bubmorexa HOK
PrpoAe. BTOp https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Mpunnun nevictust u KIT bubmuorexa [IOK
TEIUIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4eckue npooaeMbl
TETUIOHEPTETHKU
O06o0maromuii ypok
38 «MOJ‘II:K HI;I Ha;};p ¢uznka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI
KonTponbHas pabota mo Teme
39 «Monl:;K s HI:ﬂ ¢uznka. OCHOBBI bubamorexa LHOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHIECHCALIUS. bubnmnorexka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcooTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIN bubmorexa [JOK
Hyxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
amop(HbIe Tera. AHU30TPOIUS
P ¢ P bubnuorexa [{OK
42 CBOMCTB KpHCTALTOB. JKHIKHe

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo0.ru/ffOc65f0




[InaBnenne n KpucTaJuiu3anusi.

43 VenpHas TEII0Ta IJIaBICHUS bubmorexa LOK
s ' https://m.edso0.ru/ff0c6708
CyO6numarus
bu6nuoreka [IOK
44 v 0
PABHCHHE TEIIOBOTO bajancd https://m.edsoo.ru/ff0c6820
DJIeKTpHU3aus Tell. DIEKTPUUECKUN
45 3apsia. J{Ba BUIa SJIEKTPUYECKHUX bubmorexa [IOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOTHUKH, TUATIEKTPUKH H
46 H(E)J'I ﬂOBO HIfKI/I 3aK(IjH bubmorexa LHOK
YHpOBROA ' https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUS AJEKTPUUYECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKoH
47 Kynona. TodeuHbli 2JIeKTpUUYECKUH bubmorexa LHOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpssk€HHOCTB 2EKTPUYECKOTO
48 nosist. [IprHIMn cynepno3unun bubnmnorexka HOK
ANIEKTPUYECKUX NoJe. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 oy, [Torenmman. PasHocTh bubmorexa LOK
' fat. https://m.edsoo.ru/ffOc6f00
MOTCHI[HAJIOB
[IpoBOTHKKY U AUDIICKTPUKHU B
50 3J'IpeKT i[)CTaTI/I‘leI(l:KOM noljle bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
51 OnexrpoéMkocTs. Konnencarop bubmmorexa LIOK

https://m.edsoo.ru/ff0c7126




52

53

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHeHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMIT NEWCTBUSA U IPUMEHEHUE
KOH/IEHCATOPOB, KOMMUPOBATHLHOTO
amnrmnapara, CTpyHHOro nNpuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyieHHe 3JIEKTPONpUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHusA. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1s
y4dacTka 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEANHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMeanHoro
COEJIMHEHUS PE3UCTOPOB»

0.5

bubmmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH ANMEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenua

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bubmuorexa [{OK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOJAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb




COIIPOTUBIICHUS METAJLJIOB OT
temiiepaTypbl. CBEepXIIPOBOIUMOCTh

DJIEKTPUUYECKHI TOK B BaKyyMe.

60 .
CBoiicTBa 3JIEKTPOHHBIX TyYKOB
[TomynpoBoAHUKH, HX COOCTBEHHAS

61 Y TIPUMECHAsi IPOBOJAUMOCTb. bubmuoteka [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[TonynpoBoJHUKOBBIE TPHOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAX U

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [JOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIeKTPUUECKHUI TOK B Ta3ax.

63 CaMOCTOSITeTLHBINA U bubmuorexa [JOK
HECaMOCTOSITEIIBHBINA pa3psl. https://m.edsoo.ru/ffOc84ae
Momnnus. [Inazma
OnexTpudeckue Npudbopsl U

64 YCTPOMCTBA U UX MPAKTUUYECKOE bubmuoreka [JOK
npuMeHeHue. [IpaBumna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06maromuit ypok bubnmnoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbHas pabora no teme

66 «Qnekrpocraruka. [IocTosHHBIM bubnuorexa [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cperax»

67 PesepBHbIil ypok. KonTponbsHas bu6mmoreka [JOK

pabora o Teme "DNeKTpoIuHaMHUKA"

https://m.edsoo.ru/ff0c8c56




PesepBHbIil ypok. O000IIarommii bubnmnoreka HOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 4 4




11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoasubie  IIpakTuueckue fl[:;'?ennﬂ :)Ig;l)al;(;izlfenbnme
padoThI padoThI pecypesI
[TocTossHHBIE MAarHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bu6mmoreka [IOK
BekTop MarHUTHOM MHIAYKIUU. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKLUN
MarauTHo€e noJie MPOBOIHUKA C

) ToKOM. OmBIT DpcTeaa. 1 bu6mmoreka [IOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabora «M3yueHue

3 MarHETHolr)o HOJF')ISI KaTYHIKI/Iy: 1 1 bubmmorexa [JOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnunoreka [JOK
«Uccnenosanue neicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM
JlelicTBEe MarHUTHOTO I10JI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubnuoreka [IOK
yactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHia

5 DNIEKTPOMarHuTHasE MHYKIUS. 1

IToToK BEKTOpa MarHUTHOM




10

uHaykuuu. JJ1C uHayKuuu. 3aKoH
AIIEKTPOMATHUTHOUW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON MHTYKITUI

NuaykTuBHOCTS. SIBIEHUE
camounaykuuu. 3/1C
CaMOUHIYKIIUU. DHEPrust
MarHUTHOTO TOJISI KaTYIIKUA C TOKOM.
DIIEKTPOMAarHuTHOE I0JIe

TexHu4eckue ycTpomucTBa U X
HPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTEHI,
AIIEKTPOJIBUTATEIb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS
VHTyKIIUSD)

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

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

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

11

KonTponbhas pabota no teme
«MarauTHoe I1I0J1€e.
DNIEKTPOMAarHUTHasE UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O0HBIE MEXaHUUECKHE
KoJjeOanus. 'apmMmoHYecKre
KoJieOaHus. YpaBHECHUE
TapMOHUYECKHUX KOJeOaHUH.
[IpeBpaienue sHeprun

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




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJIeOaHHid Tpy3a Ha
HUTH OT JUTUHBI HUTH U MacChI
rpy3a»

14

KonebaTenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJicOaHMs B HCATIbHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHUUECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

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

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrur B UACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BbIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOJIeOaHus

IlepeMeHHBIH TOK.
CuHyconJaJIbHbBIN IEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE
3HAYECHHUE CUJIbI TOKA U HAIIPSKECHUS
Tpauncdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbbh86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




3BOHKa, FeHepaTopa nepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOIOTHYECKHE PHUCKH IIpU
IMPOU3BOJCTBEC 3JICKTPOIHCPIUH.

20 KynbsTypa ucnonp3oBanus
AIEKTPOIHEPTHH B TOBCETHEBHON
KU3HU
MexaHnuecknue BOJIHBI, YCIOBUS

acnpoctpanenus. [lepuon.
21 I()31<0ppocn,ppacnpoCTpa]f{eHIzI;I u bubmmorexa LIOK
https://m.edsoo.ru/ff0ccab4

JuinHa BoNHEL. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

29 3Byk. CxopocTb 3ByKa. ' poMKOCTh bubnnoreka [HJOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBoMcTBa U ckopocTh. [Ikana bubmorexa HOK

https://m.edsoo.ru/ffOccfe

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHIUIIBI paAHOCBSI3U U

24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Pagmonokanys

o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJHOM CpeIE. bubnnorexka [HOK

Todeunslii ICTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




OrtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
N https://m.edsoo.ru/ffOcd4e0
N300paXEHUI B IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTPAKECHHUE. bubnnoreka [HOK
[IpenenbHbIN yroa MOIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPa)KEHUS
29 JlaGopatopHas pabora «3mepenue bubnnoreka [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit
30 B rH3e. DOpMyITa TOHKOW JIMH3BI. bubmorexa LHOK
https://m.edsoo.ru/ffOcdd1e
YBenuyeHue JuH3bI
JlaGopaTtopHnast pabora
31 «HcemenoBanne cBOMCTB
M300paXeHUH B TMH3AX»
Hucnepcus cera. CioxXHbIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcun
CBETa»
33 Nntepdepennus ceta. Audpaxius bubnnorexka [HOK
cBeta. [Iudpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
ITonmapuzanus ceera https://m.edsoo.ru/ff0cf02e
Onrruueckne mpuOOphl U YCTPOKUCTBA
35 1 yCIIOBUSA UX O€30IacHOTO
MIPUMCHCHUS
36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




IToctynarsl cnenuaIbHON TEOPHUHN

OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa LOK

AHOBP ] o https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAIIECHUE JITTHHBI
DHeprus U UMIYJIbC

38 pensITUBUCTCKON yacThlbl. CBA3b bubmmorexa [IOK
MAacChl C DQHEPIUEN U UMITYIIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
KonTponbhnas pabora «Onrtuka.

39 OCHOBBI CIIELIHAIBHON TEOPUHN bubnmorexa LOK

P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIIEHOCTH)

40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
OHeprus U UMNyjibC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEI0BaHUE Eub 1OK

nOIMOTEeKA

41 . A.T.

PoroopexTa. Orbre! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpdexra. YpaBHEHHE
42 SﬁHMTeI%I)Ha H(lf)l(b(bOToa(b(geKTa bubnuorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroadgexra
Jasnenune cBera. OnwiTe I1. H.
43 JlebeneBa. XMHUYECKOE NEUCTBUE bubmmorexa LHOK
' https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTpoicTBa u
44 MPAKTUYECKOEe MPUMEHEHHE!

dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/




Pentenue 3anau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOU OITHUKU https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnBITE

46 Pezepdopna o paccesauro a- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas mozens atoma
bu6mmoreka [IOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GpOTOHOB

48 IIPH IIEPEXOJI€ aTOMa C OJTHOTO bubnnoreka [JOK
YPOBHSI SHEpruu Ha Apyroi. Bunbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBa yacTull. BosHbI
ne bpoins. KopnyckynspHo- bubnnoreka [JOK

49 .

BOJIHOBOM yanin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnuorexa [JOK
ONPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3JTYYECHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
pPaIuoOaKTUBHOCTU Ha KUBBIE
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 U3oTonsl. Anbha-pacna. bubnmoreka [JOK
DJIIeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaa. ['aMmma-usinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHble peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIeKTHBHI,
HKOJIOTUYECKUE ACIIEKThI AIEPHOMN
OSHEPreTUKHU

OnemeHTapHble YacTULbl. OTKpBITHE
HO3UTpoHa. MeToab! HaOIOAeHUS U
PETUCTPALIMY IIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyHIaMeHTaIbHbIE
B3auMoaencTeus. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»

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

55

56

57

58

Bun 3Bé3nnoro Heba. Co3Be3aus,
SpKUE 3BE3/bI, IUNTAHETHI, UX
BuauMoe asuxenue. ConHeunas
cucTeMa

Conuue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CosHLa U 3BE31

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
NOCJIEA0BATENBHOCTH. BHYTpeHHEE
cTpoenue 3B€311. COBpeMEHHBIE
IIPEJICTABJICHUSI O IIPOUCXOXKIEHUU U
sBostonny CosHIa U 3BE31

Mineynsiii [1yre — Hama
lNanmakruka. [lonoxxeHue u qBUXKEHUE
Comnnna B N'amaktuke. I'anakTuky.
YEpHble AbIPHI B s1pax rajJakTHK

59

Bcenennas. PazOeranue rajlakTuk.
Teopus bosnbioro B3peiBa.




60

PenukroBoe u3nyyeHue.
Meraranaktuka

Hepemiennsie mpo6ieMsl
ACTPOHOMHUHU

61

62

63

64

65

KonTponpHas padora «DJI1eMeHTHI
ACTPOHOMHUHU U aCTPOPHUIUKI»

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax NesaTeTbHOCTH
YyeJioBeKa

O6o6maromuit ypok. Poib u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

O6o6maromuii ypok. Ponb
¢du3nueckoil Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢buznyecKoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(U3nUIeCKOil KapTHHBI MUPA B
o011eM psiTy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJCTABICHUHN O IPUPOJIE

66

PesepBHBI ypok. MarHutHOE 1osie.
DNEeKTpOMarHuTHas NHAYKIHS




Pe3epBHblii ypok. Ontrka. OCHOBBI
67 CHeHaTbHON TeOpUH
OTHOCUTEJIBHOCTH

Pesepnniii ypok. KBanToBas ¢usuka.
68 DJIeMEHTHI aCTPOHOMUH U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

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




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka / KacesnoB B.A., O011ecTBO ¢ OrpaHUYe€HHON OTBETCTBEHHOCTBIO
«JIPODA»; AkunonepHoe obmectBo «M3garenscTBo «IIpocBerienne»

» dusuka, 10 kirace/ Mskues I'. 5., byxosnes b.b., Corckuiit H.H. ox
penakmuelt [lapdentreBoit H.A., AkiinonepHoe o0miectBo «M3aaTenbCTBO

«IIpocseuieHue»

METOAUYECKUE MATEPHUAJIbI JUIS1 YUUTEJISA

®dwusuka. 10 knacc. ba3zoBslil ypoBenb. Metoauueckoe nocooue (B. A.
KacwsHOB)

®duzuka. 11 knacc. ba3zoBelil ypoBens. Metoguueckoe nocodue (B. A.

KacesHOB)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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